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Peut-on faire mieux ? 
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La pneumonie prend plusieurs chemins pour tuer les patients âgés

Pneumonie 

Sepsis, SDRA

Décompensation de pathologies 
chroniques
(infarctus du myocarde, AVC…)

Chute
Confusion
Dénutrition
Déclin fonctionnel

Wong CID 2004, Kwong NEJM 2018 
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La prévention de la pneumonie chez quel patient âgé ? 
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Optimiser les pathologies chroniques et leur traitement 
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Figure 3. The impact of comorbid conditions on the incidence of patients hospitalized with community-acquired pneumonia. Abbreviations: CHF, congestive heart failure; 
COPD, chronic obstructive pulmonary disease.

Figure 4. The heatmap distribution of unique hospitalized patients with community-acquired pneumonia (CAP) in the city of Louisville (A), and the associations of CAP 
clustering with income level (B), black/African American race (C), and population age (D).
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Le diabète, ne soyons pas trop laxistes !

McGovern, Lancet Diabetes Endocrinology 2016
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Rates of Recurrent Pneumonia
Overall, 245 (9%; 95% confidence interval [CI], 8%–10%) pa-
tients developed recurrent pneumonia over a maximum of 5
years of follow-up and 32 (13%) of these patients had more
than 1 recurrence. Of these recurrent episodes, 156 (64%) re-
quired hospitalization. The median time to recurrence was
317 days (interquartile range, 177–569 days), and the incidence
of recurrent pneumonia was 3.0/100 person-years of follow-up.
The 30-day case fatality rate for an episode of recurrent pneu-
monia was 10.2%. Of note, 3 (1.2%) of those with recurrent
pneumonia were subsequently diagnosed with lung cancer,
while 10 (0.4%) of those without recurrent pneumonia devel-
oped lung cancer during the follow-up period (P = .08 for
difference).

Independent Risk Factors for Development of Recurrent
Pneumonia
In general, patients who had recurrent pneumonia were older,
frailer, had more comorbidity, and had more severe pneumonia
at presentation than those who did not have a recurrence.
Table 1 presents patient characteristics stratified according to
the presence or absence of recurrent pneumonia. Although
these tabulated data suggest several potential risk factors, in
multivariable analyses adjusted for sex, initial pneumonia se-
verity, and medications, only older age (P = .047) and functional
status were independently associated with an increased risk of
recurrent pneumonia. Specifically, pneumonia recurred in 111
of 916 (12%) patients with any impairment in functional status
vs 134 of 1793 (7%) patients who were fully independent (ad-
justed hazard ratio, 1.70; 95% CI, 1.30–2.23; P < .001; Figure 1).
Although not statistically significant, there was a trend toward
inhaled corticosteroids (P = .065) also being independently as-
sociated with an increased risk of recurrent pneumonia

(Table 2). In terms of sensitivity analyses, using the same
model as our primary analysis, both multivariable logistic re-
gression and competing risks proportional hazards models
yielded virtually identical results—the only robust and statisti-
cally significant variable associated with recurrent pneumonia
was impaired functional status (adjusted odds ratio, 1.61; 95%
CI, 1.21–2.14; P = .001; Supplementary Appendix Table 1 and
competing risks HR, 1.58; 95% CI, 1.20–2.08; P = .001; Supple-
mentary Appendix Table 2).

“Early” Recurrent Pneumonia
Between 30 days and 90 days post-discharge there was a 2% (70
episodes) rate of recurrent pneumonia. These were episodes that
we had excluded a priori. However, if we had included them, the
“overall” rate of recurrent pneumonia 30 days following hospital
discharge would have been 12% (95% CI, 10%–13%). In terms of
age, sex, and other characteristics, the patients with early recur-
rent pneumonia were very similar to the patients with recurrent
pneumonia as we originally defined it (Table 3). However, it is of
note that patients with early recurrence appeared more likely to
have heart failure or COPD. In a multivariable Cox proportional
hazards model constructed as we did for the main analysis but
including these 2 additional comorbidities, we again found that
any impairment in functional status was significantly associated
with early recurrent pneumonia (P = .021; Table 4). Of note, in-
haled steroids achieved statistical significance in this analysis
(P = .032), while both heart failure (P = .12) and COPD
(P = .098) demonstrated a trend toward significance (Table 4).

DISCUSSION

In a population-based prospective cohort study of almost 3000
patients who survived hospitalization with CAP, we found that
1 of 11 would have a recurrent episode of pneumonia within 5
years and that 13% would have more than 1 episode. Despite the
availability of comprehensive sociodemographic, clinical, labo-
ratory, and medication-related data, the only statistically

Figure 1. Rates of recurrent pneumonia according to functional status:
cumulative incidence curves.

Table 2. Factors Independently Associated With Recurrent
Pneumonia: Cox Multivariable Proportional Hazards Analysis

Factor

Adjusted Hazards
Ratio (95%

confidence interval) P Value

Age >75 y 1.31 (1.00–1.71) .047
Male sex 1.00 (.78–1.29) 1.00
Age-subtracted pneumonia
severity index (per point)

1.00 (.99–1.01) .27

Inhaled corticosteroids 1.34 (.98–1.83) .11
Not fully independent (any
impairment in functional
status)

1.70 (1.30–2.23) <.001

Risk Factors for Recurrent Pneumonia • CID 2014:59 (1 July) • 77

D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article/59/1/74/404795 by 82242531 user on 27 Septem

ber 2021

N= 2709 patients H pour pneumonie suivis 5 ans
FDR de récidive de pneumonie (9%)
43% > 75 ans
Âge (HR 1,3) – dépendance( HR 1,7)

Mobilisation



Dépendance fonctionnelle : cause et conséquence

Dang et al. Clin Infect Dis 2014

Rates of Recurrent Pneumonia
Overall, 245 (9%; 95% confidence interval [CI], 8%–10%) pa-
tients developed recurrent pneumonia over a maximum of 5
years of follow-up and 32 (13%) of these patients had more
than 1 recurrence. Of these recurrent episodes, 156 (64%) re-
quired hospitalization. The median time to recurrence was
317 days (interquartile range, 177–569 days), and the incidence
of recurrent pneumonia was 3.0/100 person-years of follow-up.
The 30-day case fatality rate for an episode of recurrent pneu-
monia was 10.2%. Of note, 3 (1.2%) of those with recurrent
pneumonia were subsequently diagnosed with lung cancer,
while 10 (0.4%) of those without recurrent pneumonia devel-
oped lung cancer during the follow-up period (P = .08 for
difference).

Independent Risk Factors for Development of Recurrent
Pneumonia
In general, patients who had recurrent pneumonia were older,
frailer, had more comorbidity, and had more severe pneumonia
at presentation than those who did not have a recurrence.
Table 1 presents patient characteristics stratified according to
the presence or absence of recurrent pneumonia. Although
these tabulated data suggest several potential risk factors, in
multivariable analyses adjusted for sex, initial pneumonia se-
verity, and medications, only older age (P = .047) and functional
status were independently associated with an increased risk of
recurrent pneumonia. Specifically, pneumonia recurred in 111
of 916 (12%) patients with any impairment in functional status
vs 134 of 1793 (7%) patients who were fully independent (ad-
justed hazard ratio, 1.70; 95% CI, 1.30–2.23; P < .001; Figure 1).
Although not statistically significant, there was a trend toward
inhaled corticosteroids (P = .065) also being independently as-
sociated with an increased risk of recurrent pneumonia

(Table 2). In terms of sensitivity analyses, using the same
model as our primary analysis, both multivariable logistic re-
gression and competing risks proportional hazards models
yielded virtually identical results—the only robust and statisti-
cally significant variable associated with recurrent pneumonia
was impaired functional status (adjusted odds ratio, 1.61; 95%
CI, 1.21–2.14; P = .001; Supplementary Appendix Table 1 and
competing risks HR, 1.58; 95% CI, 1.20–2.08; P = .001; Supple-
mentary Appendix Table 2).

“Early” Recurrent Pneumonia
Between 30 days and 90 days post-discharge there was a 2% (70
episodes) rate of recurrent pneumonia. These were episodes that
we had excluded a priori. However, if we had included them, the
“overall” rate of recurrent pneumonia 30 days following hospital
discharge would have been 12% (95% CI, 10%–13%). In terms of
age, sex, and other characteristics, the patients with early recur-
rent pneumonia were very similar to the patients with recurrent
pneumonia as we originally defined it (Table 3). However, it is of
note that patients with early recurrence appeared more likely to
have heart failure or COPD. In a multivariable Cox proportional
hazards model constructed as we did for the main analysis but
including these 2 additional comorbidities, we again found that
any impairment in functional status was significantly associated
with early recurrent pneumonia (P = .021; Table 4). Of note, in-
haled steroids achieved statistical significance in this analysis
(P = .032), while both heart failure (P = .12) and COPD
(P = .098) demonstrated a trend toward significance (Table 4).

DISCUSSION

In a population-based prospective cohort study of almost 3000
patients who survived hospitalization with CAP, we found that
1 of 11 would have a recurrent episode of pneumonia within 5
years and that 13% would have more than 1 episode. Despite the
availability of comprehensive sociodemographic, clinical, labo-
ratory, and medication-related data, the only statistically

Figure 1. Rates of recurrent pneumonia according to functional status:
cumulative incidence curves.

Table 2. Factors Independently Associated With Recurrent
Pneumonia: Cox Multivariable Proportional Hazards Analysis

Factor

Adjusted Hazards
Ratio (95%

confidence interval) P Value

Age >75 y 1.31 (1.00–1.71) .047
Male sex 1.00 (.78–1.29) 1.00
Age-subtracted pneumonia
severity index (per point)

1.00 (.99–1.01) .27

Inhaled corticosteroids 1.34 (.98–1.83) .11
Not fully independent (any
impairment in functional
status)

1.70 (1.30–2.23) <.001

Risk Factors for Recurrent Pneumonia • CID 2014:59 (1 July) • 77

D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article/59/1/74/404795 by 82242531 user on 27 Septem

ber 2021

N= 2709 patients H pour pneumonie suivis 5 ans
FDR de récidive de pneumonie (9%)
43% > 75 ans
Âge (HR 1,3) – dépendance( HR 1,7)

Mobilisation



20171. Confusion
2. Chute
3. Incontinence urinaire
4. Iatrogénie 
5. Dénutrition 
6. Immobilisation

Déclin fonctionnel



Comment éviter la survenue d’une pneumonie ?

Comorbidités 
& traitement

Nutrition

Hygiène bucco-
dentaireVaccination

Mobilisa6on

Dépistage 
troubles de la 

déglutition



Optimiser l’état bucco-dentaire

AVC, maladie neurodégénérative

Médicaments (anticholinergique…)

Dépendance fonctionnelle 

Hygiène bucco-
dentaire



Optimiser l’état bucco-dentaire

Mauvais état bucco-dentaire
• Biofilm
• Réservoir microbien 
• Candidose
• Sécheresse buccale 

Troubles 
de la 

déglutition

AVC, maladie neurodégénérative

Médicaments (anticholinergique…)

Dépendance fonctionnelle 

Hygiène bucco-
dentaire

±



Optimiser l’état bucco-dentaire

Mauvais état bucco-dentaire
• Biofilm
• Réservoir microbien 
• Candidose
• Sécheresse buccale 

Troubles 
de la 

déglutition

AVC, maladie neurodégénérative

Médicaments (anticholinergique…)

Dépendance fonctionnelle 

Hygiène bucco-
dentaire

Cochrane
Library

 

Cochrane Database of Systematic Reviews

  Oral care measures for preventing nursing home-acquired
pneumonia (Review)

 

  Liu C, Cao Y, Lin J, Ng L, Needleman I, Walsh T, Li C  

  Liu C, Cao Y, Lin J, Ng L, Needleman I, Walsh T, Li C. 
Oral care measures for preventing nursing home-acquired pneumonia. 
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Détection systématique des troubles de la déglutition 

Très fréquents 

• AVC (75%)

• Maladie de Parkinson (82%)

• Troubles cognitifs majeurs (84%)

• 30% des patients âgés 
communautaires indépendants !

• Confusion, hypovigilance

• Bouche sèche +++

• Alitement, mauvais 
positionnement

Test à l’eau 
Toux, modification de la voix ?

Troubles de la 
déglutition

Absence de toux : 
fausses routes 
silencieuses ?

ADAPTATION DES TEXTURES

6

Quelle est la meilleure position pour boire ou manger ?
Mangez en position assise, le dos droit relevé à 90°. Gardez la tête 
penchée en avant, le menton vers la poitrine. Evitez de basculer la 
tête en arrière pour avaler. 

Bonne position Position déconseillée

AT T E N T I O N
Vous augmentez le risque de fausses routes si vous mangez 
couché-e, à demi-assis-e ou que vous parlez la bouche pleine.
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evolving in nature, often resulting in antigenic change 
or “drift.” The composition of influenza vaccines is 
updated annually to keep pace with antigenic drift.11 
Adults aged 65 or older have the highest risk for 
hospitalization, complications, and death resulting 
from influenza,12 13 and this risk increases markedly 
in people over 85.13 The gradual accumulation of 
underlying health conditions contributes to this 
risk. The estimated global mean annual influenza 
associated respiratory excess mortality is 0.1-6.4 
per 100 000 people under 65 and 17.9 to 223.5 for 
people over 75. This wide variability is attributed to 
annual differences in circulating virus strains and 
the severity of associated illness.14 However, non-
respiratory deaths are often not included.15

Pneumococcal disease
The age specific incidence of invasive pneumococcal 
disease (IPD) is U shaped, with peaks at <2 years and 
>85 years. In the UK16 and USA17 incidence increases 
with chronic medical conditions, especially 
immunocompromise. Among placebo recipients in 
the Netherlands’ CAPiTA vaccine trial, community 
acquired non-bacteremic pneumococcal pneumonia 
(NBPP) was identified five times more commonly than 
IPD in people aged 65 years or older.18 In a single UK 

region, NBPP progressively increased from 65 years 
of age, such that in people >85 years, incidence per 
100 000 people was fivefold higher (349) compared 
with 65-74 years (60)19 and, similar to CAPiTA, was 
much higher than concurrent UK incidence estimates 
for IPD of 27.6 per 100 000 people of >65 years.20

Immunosenescence
Immunosenescence is the progressive decline in 
immunity with age, especially past the age of 60, 
that results in increased frequency and severity 
of common infectious diseases, including herpes 
zoster, influenza, and pneumococcal disease, 
increased prevalence of cancer and autoimmune 
diseases, and poor responses to immunization. 
Several immune modalities decline, creating deficits 
in innate immunity, such as in the function of natural 
killer cell, (monocyte derived) dendritic cells, and 
polymorphonuclear leukocytes. Adaptive immunity 
also declines, with reduced diversity in naïve T and B 
cells, reduced T cell memory, reduced B cell memory, 
and reduced differentiation of B cells to plasma cells. 
As aging progresses, lymph nodes shrink and fibrosis 
occurs, limiting the ability of dendritic cells and T 
and B cells to migrate and encounter each other.21-24

Vaccines for herpes zoster
Pathogenesis and signi!cance of herpes zoster
Herpes zoster results from reactivation of varicella 
zoster virus from a latent state in dorsal root and 
cranial nerve sensory ganglia following varicella.25 
Reactivation of latent varicella zoster virus is 
prevented, or controlled as a sub-clinical infection, 
by varicella zoster virus-specific T cell-mediated 
immunity.25 26 When varicella zoster virus-specific 
T cell-mediated immunity falls below some critical 
threshold, the reactivated varicella zoster virus 
damages neurons and causes a ganglionitis, resulting 
in neuropathic pain in the affected dermatome. 
Reactivated varicella zoster virus also is transported 
anterogradely in the affected sensory nerve to the 
skin, causing the pathognomonic dermatomal rash 
and nociceptive pain.

The typical dermatomal herpes zoster rash evolves 
from erythematous papules to vesicles and crusts, 
over 7-10 days, with healing occurring within four 
weeks.27 Pain, which may precede rash, is often 
severe. Complications of herpes zoster increase 
with age and immune compromise. The decline 
of varicella zoster virus-specific T cell-mediated 
immunity with age is strongly correlated with the 
incidence of herpes zoster and severity of herpes 
zoster pain.28 29 Significant pain persists for at least 
three months in 15% of people over 50.30 This post-
herpetic neuralgia is the most frequent complication 
of herpes zoster, and increases in frequency, severity, 
and duration with advancing age, usually after the 
age of 50. Post-herpetic neuralgia is not prevented 
by antiviral therapy and the pain is difficult to treat, 
especially in older patients. Other complications 
of herpes zoster include ocular infection in ~10% 
(uveitis in ~1.5%), bacterial superinfection (2-5%), 
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Fig 1 | The e$ect of influenza, herpes zoster, and invasive pneumococcal disease (IPD) 
on disability-adjusted life years per 100 000 by age group. Data from Australian Burden 
of Disease study 2015
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Fig 2 | Cases, deaths, and population burden of vaccine preventable disease. Size of 
bubbles indicates population-level burden (DALY per 100 000 population). Data from 
Australian Burden of Disease study 2015
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evolving in nature, often resulting in antigenic change 
or “drift.” The composition of influenza vaccines is 
updated annually to keep pace with antigenic drift.11 
Adults aged 65 or older have the highest risk for 
hospitalization, complications, and death resulting 
from influenza,12 13 and this risk increases markedly 
in people over 85.13 The gradual accumulation of 
underlying health conditions contributes to this 
risk. The estimated global mean annual influenza 
associated respiratory excess mortality is 0.1-6.4 
per 100 000 people under 65 and 17.9 to 223.5 for 
people over 75. This wide variability is attributed to 
annual differences in circulating virus strains and 
the severity of associated illness.14 However, non-
respiratory deaths are often not included.15

Pneumococcal disease
The age specific incidence of invasive pneumococcal 
disease (IPD) is U shaped, with peaks at <2 years and 
>85 years. In the UK16 and USA17 incidence increases 
with chronic medical conditions, especially 
immunocompromise. Among placebo recipients in 
the Netherlands’ CAPiTA vaccine trial, community 
acquired non-bacteremic pneumococcal pneumonia 
(NBPP) was identified five times more commonly than 
IPD in people aged 65 years or older.18 In a single UK 

region, NBPP progressively increased from 65 years 
of age, such that in people >85 years, incidence per 
100 000 people was fivefold higher (349) compared 
with 65-74 years (60)19 and, similar to CAPiTA, was 
much higher than concurrent UK incidence estimates 
for IPD of 27.6 per 100 000 people of >65 years.20

Immunosenescence
Immunosenescence is the progressive decline in 
immunity with age, especially past the age of 60, 
that results in increased frequency and severity 
of common infectious diseases, including herpes 
zoster, influenza, and pneumococcal disease, 
increased prevalence of cancer and autoimmune 
diseases, and poor responses to immunization. 
Several immune modalities decline, creating deficits 
in innate immunity, such as in the function of natural 
killer cell, (monocyte derived) dendritic cells, and 
polymorphonuclear leukocytes. Adaptive immunity 
also declines, with reduced diversity in naïve T and B 
cells, reduced T cell memory, reduced B cell memory, 
and reduced differentiation of B cells to plasma cells. 
As aging progresses, lymph nodes shrink and fibrosis 
occurs, limiting the ability of dendritic cells and T 
and B cells to migrate and encounter each other.21-24

Vaccines for herpes zoster
Pathogenesis and signi!cance of herpes zoster
Herpes zoster results from reactivation of varicella 
zoster virus from a latent state in dorsal root and 
cranial nerve sensory ganglia following varicella.25 
Reactivation of latent varicella zoster virus is 
prevented, or controlled as a sub-clinical infection, 
by varicella zoster virus-specific T cell-mediated 
immunity.25 26 When varicella zoster virus-specific 
T cell-mediated immunity falls below some critical 
threshold, the reactivated varicella zoster virus 
damages neurons and causes a ganglionitis, resulting 
in neuropathic pain in the affected dermatome. 
Reactivated varicella zoster virus also is transported 
anterogradely in the affected sensory nerve to the 
skin, causing the pathognomonic dermatomal rash 
and nociceptive pain.

The typical dermatomal herpes zoster rash evolves 
from erythematous papules to vesicles and crusts, 
over 7-10 days, with healing occurring within four 
weeks.27 Pain, which may precede rash, is often 
severe. Complications of herpes zoster increase 
with age and immune compromise. The decline 
of varicella zoster virus-specific T cell-mediated 
immunity with age is strongly correlated with the 
incidence of herpes zoster and severity of herpes 
zoster pain.28 29 Significant pain persists for at least 
three months in 15% of people over 50.30 This post-
herpetic neuralgia is the most frequent complication 
of herpes zoster, and increases in frequency, severity, 
and duration with advancing age, usually after the 
age of 50. Post-herpetic neuralgia is not prevented 
by antiviral therapy and the pain is difficult to treat, 
especially in older patients. Other complications 
of herpes zoster include ocular infection in ~10% 
(uveitis in ~1.5%), bacterial superinfection (2-5%), 
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Larson et al. eBiomedicine 2016

Vaccination

La France est le pays le plus méfiant du monde vis-à-vis de la vaccination



Vaccination anti-pneumococcique

USA
• Registre national - H pour pneumonie
• 2000 : début de la vaccination des enfants (VPC 7-

valent) u.s. Hospitalizations and Pneumococcal Vaccination

n engl j med 369;2 nejm.org july 11, 2013 157

of age, 40 to 64 years of age, 65 to 74 years of 
age, 75 to 84 years of age, and 85 years of age or 
older. Annual total and age-specific hospitaliza-
tion rates were obtained by dividing the annual 
number of hospitalizations for pneumonia by the 
annual population according to the U.S. Census 
Bureau, with the rates expressed as hospitaliza-
tions per 100,000 persons.

We treated the 3 years preceding the intro-
duction of PCV7 (1997 through 1999) as baseline 
years, since no declines in pneumonia were ob-
served during these years.9 PCV7 was licensed in 
the United States in February 2000, and vaccine 
uptake increased rapidly after June 2000, when 
the government purchased PCV7 for the Vac-
cines for Children Program.9 Thus, 2000 was 
considered a transition year and not included in 
analyses grouped by year. We estimated the aver-
age annual rates of pneumonia for three pre-
specified periods: 1997 through 1999 (pre-PCV7 
years), 2001 through 2006 (early PCV7 years), 
and 2007 through 2009 (late PCV7 years). We 
compared hospitalization rates in late PCV7 
years with rates in pre-PCV7 years and estimated 
age-specific differences in rates and percent de-
clines in annual hospitalizations for pneumonia. 
The selection of the 2007–2009 period allowed 
comparison of the most recent 3-year period 
with the 3-year baseline period. The average an-
nual rate of hospitalization was calculated for 
each period, with the variance being the sum of 
each year’s variance divided by the number of 
years squared. Differences in rates were the dif-
ferences in average annual rates. The variance of 
the difference in rates was the sum of the vari-
ances in the average rate, and the 95% confi-
dence interval was calculated with the use of a 
normal approximation. The percentage declines 
in relative rates were derived from the estimates 
of differences in rates. Age-specific average an-
nual differences in rates were applied to the 
2009 U.S. population to estimate the absolute 
annual reductions in hospitalizations for pneu-
monia by 2009.

R esult s

Hospitalization Rates
From 1997 through 2009, there were 17,892,085 
hospitalizations for pneumonia, representing 
4.1% of all U.S. hospitalizations other than those 

for childbirth, including 7.2% of hospitalizations 
among children and 3.9% of hospitalizations 
among adults. Pneumonia was the first listed di-
agnosis for 90% of these hospitalizations, with 
sepsis as the first listed diagnosis for 9% and 
meningitis and empyema for less than 1% each.

Annual rates of hospitalization for pneumo-
nia were highest at the extreme ends of the age 
spectrum in all 3-year periods, with rates for 
children younger than 2 years of age similar to 
those for adults 65 to 74 years of age, at ap-
proximately 1000 hospitalizations per 100,000 
persons. Rates for persons 75 years of age or 
older were two to five times as high. Hospital-
ization rates declined progressively at the ex-
tremes of age from the pre-PCV7 years through 
the early PCV7 years and the late PCV7 years 
(Fig. 1).

Whereas rates of hospitalization for pneumo-
nia among children younger than 2 years of age 
declined substantially after the introduction of 
PCV7 in 2000, the rates among older children 
were much lower and stable throughout (Fig. 
2A). Most of the decline in hospitalizations 
among young children occurred soon after the 
introduction of PCV7. The decline was sustained 
through the late PCV7 years, and rates for chil-
dren younger than 2 years of age and those 2 to 

1997–1999 (Pre-PCV7)

2001–2006 (Early PCV7)

2007–2009 (Late PCV7)
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Figure 1. Average Annual Rates of U.S. Hospitalizations for Pneumonia 
before and after the Introduction of PCV7, According to Age Group.

PCV7 denotes 7-valent pneumococcal conjugate vaccine.
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Vaccinations anti-pneumococcique

• Deux vaccins 
Vaccin Polyosidique non-conjugué (VPP23) 

• Comporte les anNgènes de 23 
sérotypes

• Disponible depuis les années 70
• Peu immunogène

Bonten et al. NEJM 2015
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• Deux vaccins 
Vaccin Polyosidique non-conjugué (VPP23) 

• Comporte les antigènes de 23 
sérotypes

• Disponible depuis les années 70
• Peu immunogène

Vaccin Conjugué (VPC13) 
• Comporte les antigènes de 13 

sérotypes conjugués à une protéine 
porteuse

• ➘ Portage ORL
• Bonne réponse immunitaire

• 12 antigènes communs
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by PPV23 for adults aged ≥65. It concluded that 
no evidence existed of incremental reductions in 
vaccine type IPD attributable to direct PCV13 use in 
older adults and found scant evidence of reductions 
in non-IPD CAP.138 An updated economic analysis 
found PCV13 immunization of older adults to be 
not cost effective.148 Where indirect reductions 
in IPD in older adults have not been as great, 
recent cost effectiveness evaluations conducted 
in the Netherlands,147 Australia,149 and the UK150 
concluded that 23vPPV—but not PCV13—met cost 
effectiveness criteria, especially in adults aged over 
70. In Australia, PCV13 was recently deemed cost 
effective for all adults aged >70, but sequential use 
of 23vPPV following PCV13 was recommended only 
for persons with significant comorbidities and for 
indigenous populations.151

Advances
Similar to high dose influenza vaccine, double 
dose PCV13 in persons aged over 55 showed 
superior immunogenicity to single dose, but higher 
or more long lasting clinical efficacy has not yet 
been demonstrated.152 Higher valency conjugate 
vaccines, 15-valent, or 20-valent serotype vaccines 
are in clinical trials, with commercial availability 
anticipated in 2-5 years. The 20-valent vaccine 
includes the serotypes most prominent in serotype 
replacement in countries where this has been a 
problem.153 Development of universal pneumococcal 

vaccines to avoid serotype replacement is being 
attempted.154

Co-administration of vaccines for older people
In studies that compare vaccines containing 
pneumococcal polysaccharide plus influenza 
significant reductions in pneumonia were documented 
compared with either influenza vaccine alone (15% 
greater reduction; 95% confidence interval, 4 to 
24%) or with pneumococcal vaccine alone (24%; 
95% confidence interval, 16 to 31%).159. No studies 
have evaluated effectiveness of concomitant influenza 
and PCVs but lower OPA antibody responses to some 
serotypes suggested that co-administration should be 
avoided where practicable.155

Co-administration of PCV13 with the first herpes 
zoster vaccine, ZVL, was initially reported to reduce 
the antibody response to ZVL, but this result has been 
re-examined and the US Centers for Disease Control 
and Prevention now recommends co-administration 
to ensure maximum protection of older individuals. 
The reactogenicity, efficacy, or immunogenicity of 
RZV administered with pneumococcal or influenza 
vaccine is similar for dual vaccination to each 
administered alone.156

Conclusion
RZV is the benchmark for efficacious vaccines in 
older people because it greatly reduces the risk of 
herpes zoster and post-herpetic neuralgia in adults 

Table 9 | Studies of serotype speci#c e$ectiveness of PCV 13 and PPV 23 against pneumonia (CAP) in patients aged >65
Netherlands Japan US

Study CAPITA* 
2008-2010 
PCV13

APSG-Japan† 
2011-2014 
PPV23

US‡ 
2015-2016 
PCV13

Population and design 84 496 community members. RCT: 
PCV13 v placebo. CAP by serotype 
group

Hospitalized CAP. Test negative 
design: % cases (+pneumo test) v 
controls vaccinated

Hospitalized CAP. Test negative 
design: % cases (+pneumo test) v 
controls vaccinated

CAP episodes 1843 (17% repeat episode) 2036 (15% repeat episode) 2034 (5.5% repeat episode)
IPD episodes 70/1843 (3.8%) 14/1310 (1.1%) 6/1905 (0.3%)
CAP=pneumococcal 
(IPD or test positive)

309 (20.1%) 419 (20.6%) 164/2034 (8.1%)

Deaths from CAP 13 (4.2%)
CAP owing to 13v serotypes 172/309 (55.7%) 202/419 (48.2%) 68/164 (41.4%)
VE CAP all cause 5.1% (-5.1 to +14.2) ~5% Not available
VE CAP (total pneumococcal) 30.6% (9.8-46.7) 27.4% (3.2 to 45.6%) Not available
VE CAP 
(13v serotypes)

45.6% (21.8 to 62.5) 40.1% (9.9 to 60.2) 72.0% (8.7 to 91.4)

All 23v types Female 43% (6 to 65) Male 16% 
(-20 to +42)

VE against death 14.3% (-198 to +76) 9.6% (-218 to +74) Not available
*CAPITA trial: PCV7 introduced in childhood program in 2006, replaced by PCV10 in 2010
†Japan: PCV7 available from 2010 with high uptake; PCV13 from November 2013
‡US: PCV13 followed by PPV23 recommended for adults >65 years in 2014
IPD=invasive pneumococcal disease; VE=vaccine e+cacy; RCT=randomized controlled trial

Table 10 | Incidence of IPD per 100 000 and indirect impact of PCV7 and PCV10/13 in adults aged >65

Country
Incidence pre-PCV7 
(% PCV7 types+6A)

Incidence pre-
PCV10/13

Incidence post-PCV10/13 
(% PCV 13 types)

Incidence rate ratio v pre-PCV7 
(95% con#dence interval)

Incidence rate ratio v  
pre-PCV10/13 Reference

UK 34.2 (51%) 27.7 28.9 (19%) 0.85 (0.80 to 0.89) 1.04 (0.98 to 1.11) 147

US 60.1 (63%) 37.9 15.4 (24%) 0.26 0.57 (0.50 to 0.65) healthy; (0.69 
to 0.86) for underlying conditions

17

Australia 25.1 (67%) 17.1 15.0 (31%) 0.68 (0.64 to 0.72) 1.03 (0.97 to 1.09) 146

Netherlands 62.7 (48%) 49.2 51.0 (27%) 0.81 (0.74 to 0.90) 1.04 (0.93 to 1.15) 145
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by PPV23 for adults aged ≥65. It concluded that 
no evidence existed of incremental reductions in 
vaccine type IPD attributable to direct PCV13 use in 
older adults and found scant evidence of reductions 
in non-IPD CAP.138 An updated economic analysis 
found PCV13 immunization of older adults to be 
not cost effective.148 Where indirect reductions 
in IPD in older adults have not been as great, 
recent cost effectiveness evaluations conducted 
in the Netherlands,147 Australia,149 and the UK150 
concluded that 23vPPV—but not PCV13—met cost 
effectiveness criteria, especially in adults aged over 
70. In Australia, PCV13 was recently deemed cost 
effective for all adults aged >70, but sequential use 
of 23vPPV following PCV13 was recommended only 
for persons with significant comorbidities and for 
indigenous populations.151

Advances
Similar to high dose influenza vaccine, double 
dose PCV13 in persons aged over 55 showed 
superior immunogenicity to single dose, but higher 
or more long lasting clinical efficacy has not yet 
been demonstrated.152 Higher valency conjugate 
vaccines, 15-valent, or 20-valent serotype vaccines 
are in clinical trials, with commercial availability 
anticipated in 2-5 years. The 20-valent vaccine 
includes the serotypes most prominent in serotype 
replacement in countries where this has been a 
problem.153 Development of universal pneumococcal 

vaccines to avoid serotype replacement is being 
attempted.154

Co-administration of vaccines for older people
In studies that compare vaccines containing 
pneumococcal polysaccharide plus influenza 
significant reductions in pneumonia were documented 
compared with either influenza vaccine alone (15% 
greater reduction; 95% confidence interval, 4 to 
24%) or with pneumococcal vaccine alone (24%; 
95% confidence interval, 16 to 31%).159. No studies 
have evaluated effectiveness of concomitant influenza 
and PCVs but lower OPA antibody responses to some 
serotypes suggested that co-administration should be 
avoided where practicable.155

Co-administration of PCV13 with the first herpes 
zoster vaccine, ZVL, was initially reported to reduce 
the antibody response to ZVL, but this result has been 
re-examined and the US Centers for Disease Control 
and Prevention now recommends co-administration 
to ensure maximum protection of older individuals. 
The reactogenicity, efficacy, or immunogenicity of 
RZV administered with pneumococcal or influenza 
vaccine is similar for dual vaccination to each 
administered alone.156

Conclusion
RZV is the benchmark for efficacious vaccines in 
older people because it greatly reduces the risk of 
herpes zoster and post-herpetic neuralgia in adults 

Table 9 | Studies of serotype speci#c e$ectiveness of PCV 13 and PPV 23 against pneumonia (CAP) in patients aged >65
Netherlands Japan US

Study CAPITA* 
2008-2010 
PCV13

APSG-Japan† 
2011-2014 
PPV23

US‡ 
2015-2016 
PCV13

Population and design 84 496 community members. RCT: 
PCV13 v placebo. CAP by serotype 
group

Hospitalized CAP. Test negative 
design: % cases (+pneumo test) v 
controls vaccinated

Hospitalized CAP. Test negative 
design: % cases (+pneumo test) v 
controls vaccinated

CAP episodes 1843 (17% repeat episode) 2036 (15% repeat episode) 2034 (5.5% repeat episode)
IPD episodes 70/1843 (3.8%) 14/1310 (1.1%) 6/1905 (0.3%)
CAP=pneumococcal 
(IPD or test positive)

309 (20.1%) 419 (20.6%) 164/2034 (8.1%)

Deaths from CAP 13 (4.2%)
CAP owing to 13v serotypes 172/309 (55.7%) 202/419 (48.2%) 68/164 (41.4%)
VE CAP all cause 5.1% (-5.1 to +14.2) ~5% Not available
VE CAP (total pneumococcal) 30.6% (9.8-46.7) 27.4% (3.2 to 45.6%) Not available
VE CAP 
(13v serotypes)

45.6% (21.8 to 62.5) 40.1% (9.9 to 60.2) 72.0% (8.7 to 91.4)

All 23v types Female 43% (6 to 65) Male 16% 
(-20 to +42)

VE against death 14.3% (-198 to +76) 9.6% (-218 to +74) Not available
*CAPITA trial: PCV7 introduced in childhood program in 2006, replaced by PCV10 in 2010
†Japan: PCV7 available from 2010 with high uptake; PCV13 from November 2013
‡US: PCV13 followed by PPV23 recommended for adults >65 years in 2014
IPD=invasive pneumococcal disease; VE=vaccine e+cacy; RCT=randomized controlled trial
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Incidence pre-PCV7 
(% PCV7 types+6A)

Incidence pre-
PCV10/13

Incidence post-PCV10/13 
(% PCV 13 types)

Incidence rate ratio v pre-PCV7 
(95% con#dence interval)

Incidence rate ratio v  
pre-PCV10/13 Reference

UK 34.2 (51%) 27.7 28.9 (19%) 0.85 (0.80 to 0.89) 1.04 (0.98 to 1.11) 147

US 60.1 (63%) 37.9 15.4 (24%) 0.26 0.57 (0.50 to 0.65) healthy; (0.69 
to 0.86) for underlying conditions

17
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Pour qui ?

• Insuffisance cardiaque
• Insuffisance respiratoire 

chronique (BPCO, emphysème…)

• Insuffisance rénale
• Diabète traité
• Cor?cothérapie 
• Chimiothérapie …

Bonten et al. NEJM 2015
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by PPV23 for adults aged ≥65. It concluded that 
no evidence existed of incremental reductions in 
vaccine type IPD attributable to direct PCV13 use in 
older adults and found scant evidence of reductions 
in non-IPD CAP.138 An updated economic analysis 
found PCV13 immunization of older adults to be 
not cost effective.148 Where indirect reductions 
in IPD in older adults have not been as great, 
recent cost effectiveness evaluations conducted 
in the Netherlands,147 Australia,149 and the UK150 
concluded that 23vPPV—but not PCV13—met cost 
effectiveness criteria, especially in adults aged over 
70. In Australia, PCV13 was recently deemed cost 
effective for all adults aged >70, but sequential use 
of 23vPPV following PCV13 was recommended only 
for persons with significant comorbidities and for 
indigenous populations.151

Advances
Similar to high dose influenza vaccine, double 
dose PCV13 in persons aged over 55 showed 
superior immunogenicity to single dose, but higher 
or more long lasting clinical efficacy has not yet 
been demonstrated.152 Higher valency conjugate 
vaccines, 15-valent, or 20-valent serotype vaccines 
are in clinical trials, with commercial availability 
anticipated in 2-5 years. The 20-valent vaccine 
includes the serotypes most prominent in serotype 
replacement in countries where this has been a 
problem.153 Development of universal pneumococcal 

vaccines to avoid serotype replacement is being 
attempted.154

Co-administration of vaccines for older people
In studies that compare vaccines containing 
pneumococcal polysaccharide plus influenza 
significant reductions in pneumonia were documented 
compared with either influenza vaccine alone (15% 
greater reduction; 95% confidence interval, 4 to 
24%) or with pneumococcal vaccine alone (24%; 
95% confidence interval, 16 to 31%).159. No studies 
have evaluated effectiveness of concomitant influenza 
and PCVs but lower OPA antibody responses to some 
serotypes suggested that co-administration should be 
avoided where practicable.155

Co-administration of PCV13 with the first herpes 
zoster vaccine, ZVL, was initially reported to reduce 
the antibody response to ZVL, but this result has been 
re-examined and the US Centers for Disease Control 
and Prevention now recommends co-administration 
to ensure maximum protection of older individuals. 
The reactogenicity, efficacy, or immunogenicity of 
RZV administered with pneumococcal or influenza 
vaccine is similar for dual vaccination to each 
administered alone.156

Conclusion
RZV is the benchmark for efficacious vaccines in 
older people because it greatly reduces the risk of 
herpes zoster and post-herpetic neuralgia in adults 

Table 9 | Studies of serotype speci#c e$ectiveness of PCV 13 and PPV 23 against pneumonia (CAP) in patients aged >65
Netherlands Japan US

Study CAPITA* 
2008-2010 
PCV13

APSG-Japan† 
2011-2014 
PPV23

US‡ 
2015-2016 
PCV13

Population and design 84 496 community members. RCT: 
PCV13 v placebo. CAP by serotype 
group

Hospitalized CAP. Test negative 
design: % cases (+pneumo test) v 
controls vaccinated

Hospitalized CAP. Test negative 
design: % cases (+pneumo test) v 
controls vaccinated

CAP episodes 1843 (17% repeat episode) 2036 (15% repeat episode) 2034 (5.5% repeat episode)
IPD episodes 70/1843 (3.8%) 14/1310 (1.1%) 6/1905 (0.3%)
CAP=pneumococcal 
(IPD or test positive)

309 (20.1%) 419 (20.6%) 164/2034 (8.1%)

Deaths from CAP 13 (4.2%)
CAP owing to 13v serotypes 172/309 (55.7%) 202/419 (48.2%) 68/164 (41.4%)
VE CAP all cause 5.1% (-5.1 to +14.2) ~5% Not available
VE CAP (total pneumococcal) 30.6% (9.8-46.7) 27.4% (3.2 to 45.6%) Not available
VE CAP 
(13v serotypes)

45.6% (21.8 to 62.5) 40.1% (9.9 to 60.2) 72.0% (8.7 to 91.4)

All 23v types Female 43% (6 to 65) Male 16% 
(-20 to +42)

VE against death 14.3% (-198 to +76) 9.6% (-218 to +74) Not available
*CAPITA trial: PCV7 introduced in childhood program in 2006, replaced by PCV10 in 2010
†Japan: PCV7 available from 2010 with high uptake; PCV13 from November 2013
‡US: PCV13 followed by PPV23 recommended for adults >65 years in 2014
IPD=invasive pneumococcal disease; VE=vaccine e+cacy; RCT=randomized controlled trial

Table 10 | Incidence of IPD per 100 000 and indirect impact of PCV7 and PCV10/13 in adults aged >65

Country
Incidence pre-PCV7 
(% PCV7 types+6A)

Incidence pre-
PCV10/13

Incidence post-PCV10/13 
(% PCV 13 types)

Incidence rate ratio v pre-PCV7 
(95% con#dence interval)

Incidence rate ratio v  
pre-PCV10/13 Reference

UK 34.2 (51%) 27.7 28.9 (19%) 0.85 (0.80 to 0.89) 1.04 (0.98 to 1.11) 147

US 60.1 (63%) 37.9 15.4 (24%) 0.26 0.57 (0.50 to 0.65) healthy; (0.69 
to 0.86) for underlying conditions

17

Australia 25.1 (67%) 17.1 15.0 (31%) 0.68 (0.64 to 0.72) 1.03 (0.97 to 1.09) 146

Netherlands 62.7 (48%) 49.2 51.0 (27%) 0.81 (0.74 to 0.90) 1.04 (0.93 to 1.15) 145

 on 13 April 2021 by guest. Protected by copyright.
http://w

w
w

.bm
j.com

/
BM

J: first published as 10.1136/bm
j.n188 on 22 February 2021. D

ow
nloaded from

 

Efficacité vaccinale VPC 13

Adultes5 ans

≥ 8 semaines ≥ 5 ans

≥ 1 an

≥ 5 ans

VP
C1

3

VP
P2

3

VP
P2

3

VP
P2

3

VP
C1

3

VP
P2

3



6DQWp�SXEOLTXH�)UDQFH�
V¶DSSXLH�VXU�XQ�UpVHDX�
G¶DFWHXUV�SRXU�DVVXUHU� 
OD�VXUYHLOODQFH�
GH OD JULSSH �� 
PpGHFLQV�OLEpUDX[�� 
XUJHQWLVWHV�� 
ODERUDWRLUHV�� 
UpDQLPDWHXUV� 
HW�pSLGpPLRORJLVWHV� 

*ULSSH       
%XOOHWLQ�KHEGRPDGDLUH�      ����6HPDLQH��� 

����������� 

6DQWp�SXEOLTXH�)UDQFH�� GDQV� OH�FDGUH�GH�VHV�PLVVLRQV�GH�VXUYHLOODQFH�� GH� YLJLODQFH�HW G¶DOHUWH� GDQV� OHV�GRPDLQHV�GH� OD�
VDQWp�SXEOLTXH��DQDO\VH�OHV�GRQQpHV�GH�OD�JULSSH�LVVXHV�GH�VRQ�UpVHDX�GH�SDUWHQDLUHV�HW�SXEOLH�OHV�LQGLFDWHXUV�UpVXOWDQW�GH�
O¶DQDO\VH�GH�FHV�GRQQpHV�GDQV�FH�EXOOHWLQ�PLV�HQ�OLJQH�FKDTXH�VHPDLQH�VXU�VRQ�VLWH�LQWHUQHW� 

6HPDLQH���������-�6LWXDWLRQ�DX����������� ��������������������������3DJH��� ����������������������%XOOHWLQ�KHEGRPDGDLUH�JULSSH� 

&KLIIUHV�FOpV�HQ�PpWURSROH 

(Q�VHPDLQH��� 6��
 (YROXWLRQ� 
YV�6�� 

7DX[�G¶LQFLGHQFH�GHV�FRQVXOWDWLRQV�SRXU�V\QGURPH�JULSSDO�SRXU��������� 
KDELWDQWV��UpVHDX�6HQWLQHOOHV�� �� -��� 

3DUW�����GHV�V\QGURPHV�JULSSDX[�SDUPL�OHV�DFWHV�PpGLFDX[�626�0pGHFLQV� ���� -����SRLQWV� 

1RPEUH�GH�SDVVDJHV�DX[�XUJHQFHV�SRXU�V\QGURPH�JULSSDO��2VFRXU��� ����� -��� 

1RPEUH�G¶KRVSLWDOLVDWLRQV�DSUqV�SDVVDJH�DX[�XUJHQFHV�SRXU�V\QGURPH� 
JULSSDO��2VFRXU��� ��� -��� 

7DX[�GH�SRVLWLYLWp�����JULSSH�HQ�PpGHFLQH�DPEXODWRLUH��UpVHDX�6HQWLQHOOHV��
&15� ����� -�����SRLQWV 

7DX[�GH�SRVLWLYLWp�JULSSH�����HQ�PLOLHX�KRVSLWDOLHU��UpVHDX�5(1$/��&15�� ���� -����SRLQWV 

3RLQWV�FOpV� 

'HSXLV�OH�GpEXW�GH�OD�VXUYHLOODQFH��VHPDLQH�����HQ�PpWURSROH 
Ź �����FDV�JUDYHV�GH�JULSSH�DGPLV�HQ�UpDQLPDWLRQ���GRQW���FDV�DGPLV�HQ�6�� 
Ź ����� VLJQDOHPHQWV� G¶pSLVRGHV� GH� FDV� JURXSpV� G¶LQIHFWLRQ� UHVSLUDWRLUH� DLJXs� HQ� 
pWDEOLVVHPHQWV�PpGLFR-VRFLDX[���GRQW�����pSLVRGHV�FRQILUPpV�SRXU�OD�JULSSH� 


�GRQQpHV�QRQ�FRQVROLGpHV� 

�'LVSRVLWLI�GH�VXUYHLOODQFH�GHV�FDV�JUDYHV�DGPLV�HQ�VHUYLFHV�GH�UpDQLPDWLRQ�EDVpV�VXU�����VHUYLFHV�SDUWLFLSDQWV 
�6LJQDOHPHQWV�HQ�OLJQH�YLD�OH�SRUWDLO�GHV�VLJQDOHPHQWV�GX�PLQLVWqUH�GH�OD�VDQWp� 

&HUWDLQV� LQGLFDWHXUV� XWLOLVpV� SRXU� OD� VXUYHLOODQFH� GH� OD� JULSSH� VRQW� V\QGURPLTXHV� �UpVHDX� 6HQWLQHOOHV�� 626� 0pGHFLQV��
26&285����HW�QH� UHSRVHQW�GRQF�SDV�VXU�XQH�FRQILUPDWLRQ�ELRORJLTXH�GH� O¶LQIHFWLRQ�SDU� OD�JULSSH��'DQV� OH�FRQWH[WH�GH� OD�
SDQGpPLH�GH�&29,'-����LO�HVW�GRQF�SUREDEOH�TX¶XQH�SDUWLH�GHV�FDV�GH�V\QGURPHV�JULSSDX[�UDSSRUWpV�SDU�QRWUH�VXUYHLOODQFH�
GH�OD�JULSSH�VRLW�GXH�DX�&29,'-���HW�QRQ�j�OD�JULSSH�� 

)LJXUH� �� �� 1LYHDX� G¶DOHUWH� UpJLRQDO�
HQ�VHPDLQH�������� 

(Q�PpWURSROH��� 
x� 3RXUVXLWH� GH� OD� GLPLQXWLRQ� GH� O¶HQVHPEOH� GHV� LQGLFDWHXUV� GH� OD� JULSSH� DX� QLYHDX�
QDWLRQDO�HW�UpJLRQDO� 

x� 3DVVDJH�HQ�SKDVH�SRVW-pSLGpPLTXH�GH���UpJLRQV�� $XYHUJQH-5K{QH-$OSHV��%UHWDJQH��
&HQWUH-9DO�GH�/RLUH��*UDQG�(VW��+DXWV-GH-)UDQFH��1RUPDQGLH�HW�3D\V�GH�OD�/RLUH 

(Q�2XWUH-PHU��� 
x� 0D\RWWH�HW�/D�5pXQLRQ���HQ�SKDVH�SUp-pSLGpPLTXH� 
x� *X\DQH���HQ�SKDVH�SRVW-pSLGpPLTXH� 

)LJXUH� �� �� 7DX[� GH� FRQVXOWDWLRQV� SRXU� V\QGURPH� 
JULSSDO� SRXU� ���� ���� KDELWDQWV� HQ�PpWURSROH� GHV� 
VDLVRQV�����-���j�����-�� 

6DQWp�SXEOLTXH�)UDQFH�
V¶DSSXLH�VXU�XQ�UpVHDX�
G¶DFWHXUV�SRXU�DVVXUHU� 
OD�VXUYHLOODQFH�
GH OD JULSSH �� 
PpGHFLQV�OLEpUDX[�� 
XUJHQWLVWHV�� 
ODERUDWRLUHV�� 
UpDQLPDWHXUV� 
HW�pSLGpPLRORJLVWHV� 

*ULSSH       
%XOOHWLQ�KHEGRPDGDLUH�      ����6HPDLQH��� 

����������� 

6DQWp�SXEOLTXH�)UDQFH�� GDQV� OH�FDGUH�GH�VHV�PLVVLRQV�GH�VXUYHLOODQFH�� GH� YLJLODQFH�HW G¶DOHUWH� GDQV� OHV�GRPDLQHV�GH� OD�
VDQWp�SXEOLTXH��DQDO\VH�OHV�GRQQpHV�GH�OD�JULSSH�LVVXHV�GH�VRQ�UpVHDX�GH�SDUWHQDLUHV�HW�SXEOLH�OHV�LQGLFDWHXUV�UpVXOWDQW�GH�
O¶DQDO\VH�GH�FHV�GRQQpHV�GDQV�FH�EXOOHWLQ�PLV�HQ�OLJQH�FKDTXH�VHPDLQH�VXU�VRQ�VLWH�LQWHUQHW� 

6HPDLQH���������-�6LWXDWLRQ�DX����������� ��������������������������3DJH��� ����������������������%XOOHWLQ�KHEGRPDGDLUH�JULSSH� 

&KLIIUHV�FOpV�HQ�PpWURSROH 

(Q�VHPDLQH��� 6��
 (YROXWLRQ� 
YV�6�� 

7DX[�G¶LQFLGHQFH�GHV�FRQVXOWDWLRQV�SRXU�V\QGURPH�JULSSDO�SRXU��������� 
KDELWDQWV��UpVHDX�6HQWLQHOOHV�� �� -��� 

3DUW�����GHV�V\QGURPHV�JULSSDX[�SDUPL�OHV�DFWHV�PpGLFDX[�626�0pGHFLQV� ���� -����SRLQWV� 

1RPEUH�GH�SDVVDJHV�DX[�XUJHQFHV�SRXU�V\QGURPH�JULSSDO��2VFRXU��� ����� -��� 

1RPEUH�G¶KRVSLWDOLVDWLRQV�DSUqV�SDVVDJH�DX[�XUJHQFHV�SRXU�V\QGURPH� 
JULSSDO��2VFRXU��� ��� -��� 

7DX[�GH�SRVLWLYLWp�����JULSSH�HQ�PpGHFLQH�DPEXODWRLUH��UpVHDX�6HQWLQHOOHV��
&15� ����� -�����SRLQWV 

7DX[�GH�SRVLWLYLWp�JULSSH�����HQ�PLOLHX�KRVSLWDOLHU��UpVHDX�5(1$/��&15�� ���� -����SRLQWV 

3RLQWV�FOpV� 

'HSXLV�OH�GpEXW�GH�OD�VXUYHLOODQFH��VHPDLQH�����HQ�PpWURSROH 
Ź �����FDV�JUDYHV�GH�JULSSH�DGPLV�HQ�UpDQLPDWLRQ���GRQW���FDV�DGPLV�HQ�6�� 
Ź ����� VLJQDOHPHQWV� G¶pSLVRGHV� GH� FDV� JURXSpV� G¶LQIHFWLRQ� UHVSLUDWRLUH� DLJXs� HQ� 
pWDEOLVVHPHQWV�PpGLFR-VRFLDX[���GRQW�����pSLVRGHV�FRQILUPpV�SRXU�OD�JULSSH� 


�GRQQpHV�QRQ�FRQVROLGpHV� 

�'LVSRVLWLI�GH�VXUYHLOODQFH�GHV�FDV�JUDYHV�DGPLV�HQ�VHUYLFHV�GH�UpDQLPDWLRQ�EDVpV�VXU�����VHUYLFHV�SDUWLFLSDQWV 
�6LJQDOHPHQWV�HQ�OLJQH�YLD�OH�SRUWDLO�GHV�VLJQDOHPHQWV�GX�PLQLVWqUH�GH�OD�VDQWp� 

&HUWDLQV� LQGLFDWHXUV� XWLOLVpV� SRXU� OD� VXUYHLOODQFH� GH� OD� JULSSH� VRQW� V\QGURPLTXHV� �UpVHDX� 6HQWLQHOOHV�� 626� 0pGHFLQV��
26&285����HW�QH� UHSRVHQW�GRQF�SDV�VXU�XQH�FRQILUPDWLRQ�ELRORJLTXH�GH� O¶LQIHFWLRQ�SDU� OD�JULSSH��'DQV� OH�FRQWH[WH�GH� OD�
SDQGpPLH�GH�&29,'-����LO�HVW�GRQF�SUREDEOH�TX¶XQH�SDUWLH�GHV�FDV�GH�V\QGURPHV�JULSSDX[�UDSSRUWpV�SDU�QRWUH�VXUYHLOODQFH�
GH�OD�JULSSH�VRLW�GXH�DX�&29,'-���HW�QRQ�j�OD�JULSSH�� 

)LJXUH� �� �� 1LYHDX� G¶DOHUWH� UpJLRQDO�
HQ�VHPDLQH�������� 

(Q�PpWURSROH��� 
x� 3RXUVXLWH� GH� OD� GLPLQXWLRQ� GH� O¶HQVHPEOH� GHV� LQGLFDWHXUV� GH� OD� JULSSH� DX� QLYHDX�
QDWLRQDO�HW�UpJLRQDO� 

x� 3DVVDJH�HQ�SKDVH�SRVW-pSLGpPLTXH�GH���UpJLRQV�� $XYHUJQH-5K{QH-$OSHV��%UHWDJQH��
&HQWUH-9DO�GH�/RLUH��*UDQG�(VW��+DXWV-GH-)UDQFH��1RUPDQGLH�HW�3D\V�GH�OD�/RLUH 

(Q�2XWUH-PHU��� 
x� 0D\RWWH�HW�/D�5pXQLRQ���HQ�SKDVH�SUp-pSLGpPLTXH� 
x� *X\DQH���HQ�SKDVH�SRVW-pSLGpPLTXH� 

)LJXUH� �� �� 7DX[� GH� FRQVXOWDWLRQV� SRXU� V\QGURPH� 
JULSSDO� SRXU� ���� ���� KDELWDQWV� HQ�PpWURSROH� GHV� 
VDLVRQV�����-���j�����-�� 



Grippe : vaccins actuellement disponibles

Vaccin vivant atténué TETRAVALENT
• 2 souches A (HA 15ug + 15ug)
• 2 souches B (HA 15ug + 15ug)

ARN

Hémagglutinine 
(HA) Neuraminidase (NA) 

Ac anti HA

• Prédiction des prochaines souches
• Culture sur œufs
• Fabrication longue (6 mois)

Efficacité vaccinale (30 - 60%) dépend
• Âge 
• Corrélation entre souche circulante et souches vaccinale
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humans, building on past research in animal models, 
will provide information on how immunogenicity 
can be retained while reducing reactogenicity. This 
information will be relevant to other vaccines for 
older people.

Vaccines for influenza
Influenza viruses are enveloped viruses with an 
RNA genome comprised of eight gene segments 
that encode one or more protein(s). Influenza A 
and B viruses can co-circulate and cause influenza 
in all age groups. Humans are exposed to influenza 
viruses in early childhood. This first experience with 
influenza viruses can affect how the immune system 
responds to influenza vaccination later in life, with 
an anamnestic recall of antibody to influenza virus 
strains experienced early in life—so called “original 
antigenic sin.”87

Influenza A viruses are classified into subtypes 
based on their major surface glycoproteins, 
hemagglutinin and neuraminidase. Influenza A 
viruses that include 18 HA and 11 NA subtypes infect 
animals including birds, pigs, horses, and bats. Only 
three hemagglutinin subtypes (H1, H2, and H3) 
and two neuraminidase subtypes (N1 and N2) have 
caused sustained epidemics of influenza in humans. 
Influenza B viruses are more limited in their diversity 
and are classified into two lineages.

Antigenic dri! and antigenic shi!
Antigenic change in influenza viruses occurs by 
two mechanisms: antigenic drift and antigenic 
shift. Antigenic drift is a continuous process in both 
influenza A and B viruses, where point mutations 
in the hemagglutinin and neuraminidase proteins 
arise, allowing the virus to evade neutralization 
by antibodies induced by previous infection or 
vaccination. In contrast, antigenic shift is a major 
antigenic change that occurs when a virus bearing 

a novel hemagglutinin—with or without a novel 
neuraminidase and/or other accompanying gene 
segments derived from an influenza A virus from 
another species, typically birds or pigs—is introduced 
and becomes established in humans.

A pandemic occurs when a novel influenza A virus, 
to which a large proportion of the population lacks 
immunity, crosses the species barrier, causes disease, 
and spreads from person to person through sustained 
chains of community wide transmission. Influenza 
pandemics occur rarely at irregular intervals, recent 
examples being in 1918, 1957, 1968, and 2009. 
They can result from direct infection of humans by an 
animal influenza virus or by reassortment between an 
animal influenza virus and the previously circulating 
human influenza virus. An influenza pandemic 
triggers the need for a new influenza vaccine. This 
review focuses on seasonal influenza vaccines.

Influenza infection induces a protective 
systemic and mucosal antibody response mainly 
to the hemagglutinin and neuraminidase surface 
glycoproteins. “Follicular helper” CD4+ T cells are 
also stimulated to maintain antibody production. 
CD8+ T cells that recognize the highly conserved 
internal virion proteins clear virus and reduce 
disease severity by lysing infected cells and secreting 
cytokines, but do not prevent infection. Therefore, 
the principle underlying currently licensed influenza 
vaccines to prevent infection is the induction of 
protective antibody against the hemagglutinin; 
hemagglutination inhibition (HAI) titers are 
measured as a correlate of protection.

E"ectiveness and composition of licensed vaccines
Currently licensed seasonal influenza vaccines are 
multivalent. They contain antigens representing 
two circulating influenza A subtypes and either 
one or both of the circulating influenza B virus 
lineages.11 The standard influenza vaccine is a 
trivalent or quadrivalent preparation comprised of 
inactivated split virions, enriched for hemagglutinin 
and neuraminidase and formulated to contain 
15 μg of hemagglutinin of each virus component. 
Influenza vaccine effectiveness depends on many 
factors,88 including the antigenic match between 
the circulating strain and the strain included in the 
vaccine, the presence of egg adaptation mutations 
resulting from growth of the vaccine virus in eggs 
(discussed below), and age. Influenza vaccine 
effectiveness has been low for the last several years, 
as summarized (for the US) in table 5.

The composition of the seasonal influenza vaccines 
is updated annually, based on epidemiologic and 

Table 4 | Immunogenicity and e%cacy of RZV in immunocompromised patients

Condition Number

Antibody to 
gE (response 
rate)

gE T cell 
(response 
rate) E%cacy

Autologous stem cell transplantation* 1846 67% 93% 68% v herpes zoster 
90% v post-herpetic 
neuralgia

Hematologic malignancies 561 80%† 80% 87% v herpes zoster
HIV CD4 (CD4=200-500/µL) 124 96% 86% Not reported
Renal transplantation 240 80% 71% Not reported
Solid malignancy with chemotherapy 185 94% 50%‡ Not reported
Adapted from78 80-82

*Hematopoietic stem cell transplantation
†Determined only if no B cell modifying agent was utilized
‡Non-response occurred with vaccination administered during a course of chemotherapy

Table 5 | Adjusted vaccine e"ectiveness estimates in the US (2015-2019) from the US Vaccine E"ectiveness Network

Influenza season
Adjusted overall vaccine 
e"ectiveness (%)

95% con+dence 
interval Reference

2015-2016 48 41 to 55 Jackson NEJM 201789
2016-2017 40 32 to 46 Flannery CID 201990
2017-2018 38 31 to 43 Rolfes CID 201991
2018-2019 29 21 to 35 Flannery JID 201992
2019-2020 39 32 to 45 Flannery 2020 (https://www.cdc.gov/flu/vaccines-work/e+ectiveness-

studies.htm)
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humans, building on past research in animal models, 
will provide information on how immunogenicity 
can be retained while reducing reactogenicity. This 
information will be relevant to other vaccines for 
older people.

Vaccines for influenza
Influenza viruses are enveloped viruses with an 
RNA genome comprised of eight gene segments 
that encode one or more protein(s). Influenza A 
and B viruses can co-circulate and cause influenza 
in all age groups. Humans are exposed to influenza 
viruses in early childhood. This first experience with 
influenza viruses can affect how the immune system 
responds to influenza vaccination later in life, with 
an anamnestic recall of antibody to influenza virus 
strains experienced early in life—so called “original 
antigenic sin.”87

Influenza A viruses are classified into subtypes 
based on their major surface glycoproteins, 
hemagglutinin and neuraminidase. Influenza A 
viruses that include 18 HA and 11 NA subtypes infect 
animals including birds, pigs, horses, and bats. Only 
three hemagglutinin subtypes (H1, H2, and H3) 
and two neuraminidase subtypes (N1 and N2) have 
caused sustained epidemics of influenza in humans. 
Influenza B viruses are more limited in their diversity 
and are classified into two lineages.

Antigenic dri! and antigenic shi!
Antigenic change in influenza viruses occurs by 
two mechanisms: antigenic drift and antigenic 
shift. Antigenic drift is a continuous process in both 
influenza A and B viruses, where point mutations 
in the hemagglutinin and neuraminidase proteins 
arise, allowing the virus to evade neutralization 
by antibodies induced by previous infection or 
vaccination. In contrast, antigenic shift is a major 
antigenic change that occurs when a virus bearing 

a novel hemagglutinin—with or without a novel 
neuraminidase and/or other accompanying gene 
segments derived from an influenza A virus from 
another species, typically birds or pigs—is introduced 
and becomes established in humans.

A pandemic occurs when a novel influenza A virus, 
to which a large proportion of the population lacks 
immunity, crosses the species barrier, causes disease, 
and spreads from person to person through sustained 
chains of community wide transmission. Influenza 
pandemics occur rarely at irregular intervals, recent 
examples being in 1918, 1957, 1968, and 2009. 
They can result from direct infection of humans by an 
animal influenza virus or by reassortment between an 
animal influenza virus and the previously circulating 
human influenza virus. An influenza pandemic 
triggers the need for a new influenza vaccine. This 
review focuses on seasonal influenza vaccines.

Influenza infection induces a protective 
systemic and mucosal antibody response mainly 
to the hemagglutinin and neuraminidase surface 
glycoproteins. “Follicular helper” CD4+ T cells are 
also stimulated to maintain antibody production. 
CD8+ T cells that recognize the highly conserved 
internal virion proteins clear virus and reduce 
disease severity by lysing infected cells and secreting 
cytokines, but do not prevent infection. Therefore, 
the principle underlying currently licensed influenza 
vaccines to prevent infection is the induction of 
protective antibody against the hemagglutinin; 
hemagglutination inhibition (HAI) titers are 
measured as a correlate of protection.

E"ectiveness and composition of licensed vaccines
Currently licensed seasonal influenza vaccines are 
multivalent. They contain antigens representing 
two circulating influenza A subtypes and either 
one or both of the circulating influenza B virus 
lineages.11 The standard influenza vaccine is a 
trivalent or quadrivalent preparation comprised of 
inactivated split virions, enriched for hemagglutinin 
and neuraminidase and formulated to contain 
15 μg of hemagglutinin of each virus component. 
Influenza vaccine effectiveness depends on many 
factors,88 including the antigenic match between 
the circulating strain and the strain included in the 
vaccine, the presence of egg adaptation mutations 
resulting from growth of the vaccine virus in eggs 
(discussed below), and age. Influenza vaccine 
effectiveness has been low for the last several years, 
as summarized (for the US) in table 5.

The composition of the seasonal influenza vaccines 
is updated annually, based on epidemiologic and 

Table 4 | Immunogenicity and e%cacy of RZV in immunocompromised patients

Condition Number

Antibody to 
gE (response 
rate)

gE T cell 
(response 
rate) E%cacy

Autologous stem cell transplantation* 1846 67% 93% 68% v herpes zoster 
90% v post-herpetic 
neuralgia

Hematologic malignancies 561 80%† 80% 87% v herpes zoster
HIV CD4 (CD4=200-500/µL) 124 96% 86% Not reported
Renal transplantation 240 80% 71% Not reported
Solid malignancy with chemotherapy 185 94% 50%‡ Not reported
Adapted from78 80-82

*Hematopoietic stem cell transplantation
†Determined only if no B cell modifying agent was utilized
‡Non-response occurred with vaccination administered during a course of chemotherapy

Table 5 | Adjusted vaccine e"ectiveness estimates in the US (2015-2019) from the US Vaccine E"ectiveness Network

Influenza season
Adjusted overall vaccine 
e"ectiveness (%)

95% con+dence 
interval Reference

2015-2016 48 41 to 55 Jackson NEJM 201789
2016-2017 40 32 to 46 Flannery CID 201990
2017-2018 38 31 to 43 Rolfes CID 201991
2018-2019 29 21 to 35 Flannery JID 201992
2019-2020 39 32 to 45 Flannery 2020 (https://www.cdc.gov/flu/vaccines-work/e+ectiveness-

studies.htm)
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BACKGROUND
Improved influenza vaccines are needed to control seasonal epidemics. This trial com-
pared the protective efficacy in older adults of a quadrivalent, recombinant influenza 
vaccine (RIV4) with a standard-dose, egg-grown, quadrivalent, inactivated influenza 
vaccine (IIV4) during the A/H3N2-predominant 2014–2015 influenza season, when 
antigenic mismatch between circulating and vaccine influenza strains resulted in the 
reduced effectiveness of many licensed vaccines.

METHODS
We conducted a randomized, double-blind, multicenter trial of RIV4 (45 µg of recom-
binant hemagglutinin [HA] per strain, 180 µg of protein per dose) versus standard-dose 
IIV4 (15 µg of HA per strain, 60 µg of protein per dose) to compare the relative vaccine 
efficacy against reverse-transcriptase polymerase-chain-reaction (RT-PCR)–confirmed, 
protocol-defined, influenza-like illness caused by any influenza strain starting 14 days 
or more after vaccination in adults who were 50 years of age or older. The diagnosis 
of influenza infection was confirmed by means of RT-PCR assay and culture of naso-
pharyngeal swabs obtained from participants with symptoms of an influenza-like ill-
ness. The primary end point was RT-PCR–confirmed, protocol defined, influenza-like 
illness between 14 days or more after vaccination and the end of the influenza season.

RESULTS
A total of 9003 participants were enrolled and underwent randomization; 8855 (98.4%) 
received a trial vaccine and underwent an efficacy follow-up (the modified intention-to-
treat population), and 8604 (95.6%) completed the per-protocol follow-up (the modified 
per-protocol population). Among RIV4 recipients, the RT-PCR–confirmed influenza 
attack rate was 2.2% (96 cases among 4303 participants) in the modified per-protocol 
population and 2.2% (96 cases among 4427 participants) in the modified intention-to-
treat population. Among IIV4 recipients, the attack rate was 3.2% (138 cases among 
4301 participants) in the modified per-protocol population and 3.1% (138 cases among 
4428 participants) in the modified intention-to-treat population. A total of 181 cases of 
influenza A/H3N2, 47 cases of influenza B, and 6 cases of nonsubtypeable influenza 
A were detected. The probability of influenza-like illness was 30% lower with RIV4 than 
with IIV4 (95% confidence interval, 10 to 47; P = 0.006) and satisfied prespecified crite-
ria for the primary noninferiority analysis and an exploratory superiority analysis of 
RIV4 over IIV4. The safety profiles of the vaccines were similar.

CONCLUSIONS
RIV4 provided better protection than standard-dose IIV4 against confirmed influenza-
like illness among older adults. (Funded by Protein Sciences; ClinicalTrials.gov number, 
NCT02285998.)
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a b s t r a c t

Background: In the elderly, traditional influenza inactivated vaccines are often only modestly immuno-
genic, owing to immunosenescence. Given that adjuvantation is a means of enhancing the immune
response, the trivalent inactivated vaccine adjuvanted with MF59 (MF59-TIV) was specifically designed
to overcome this problem. Considering that, for ethical reasons, the absolute effectiveness of an influenza
vaccine in the elderly cannot be demonstrated in placebo-controlled studies, the present study aimed to
assess the effectiveness of MF59-TIV in preventing influenza-related outcomes in the elderly.
Methods: We conducted a systematic review of observational studies aimed at evaluating the effective-
ness of MF59-TIV against influenza-related outcomes. Results of single studies were pooled whenever
possible.
Results: Of the 1993 papers screened, 11 (6 case-control, 3 cohort and 2 prospective case-control) studies
were identified. Hospitalization due to pneumonia/influenza and laboratory-confirmed influenza were
reported in more than one study, while other outcomes (influenza-like illness, cardio- and cerebrovascu-
lar accidents) were investigated only by one study each. Pooled analysis of four case-control studies
showed an adjusted MF59-TIV effectiveness of 51% (95% CI: 39–61%) against hospitalizations for pneu-
monia/influenza among community-dwelling seniors. Pooled results of the adjusted vaccine effectiveness
against laboratory-confirmed influenza were also high (60.1%), although the 95% CI passed through zero
(!1.3 to 84.3%). Other single community-based studies showed very high effectiveness of MF59-TIV in
preventing hospitalizations for acute coronary [87% (95% CI: 35–97%)] and cerebrovascular [93% (95%
CI: 52–99%)] events. MF59-TIV proved highly effective [94% (95% CI: 47–100%] in reducing influenza-
like illness among institutionalized elderly. Furthermore, MF59-TIV displayed greater efficacy than
non-adjuvanted vaccines in preventing hospitalizations due to pneumonia/influenza [adjusted risk ratio
0.75 (95% CI: 0.57–0.98)] and laboratory-confirmed influenza [adjusted odds ratio 0.37 (0.14–0.96)].
Conclusions: Our results suggest that MF59-TIV is effective in reducing several influenza-related out-
comes among the elderly, especially hospitalizations due to influenza-related complications.
! 2016 The Authors. Published by Elsevier Ltd. This is an openaccess article under the CCBY license (http://

creativecommons.org/licenses/by/4.0/).
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BACKGROUND
Improved influenza vaccines are needed to control seasonal epidemics. This trial com-
pared the protective efficacy in older adults of a quadrivalent, recombinant influenza 
vaccine (RIV4) with a standard-dose, egg-grown, quadrivalent, inactivated influenza 
vaccine (IIV4) during the A/H3N2-predominant 2014–2015 influenza season, when 
antigenic mismatch between circulating and vaccine influenza strains resulted in the 
reduced effectiveness of many licensed vaccines.

METHODS
We conducted a randomized, double-blind, multicenter trial of RIV4 (45 µg of recom-
binant hemagglutinin [HA] per strain, 180 µg of protein per dose) versus standard-dose 
IIV4 (15 µg of HA per strain, 60 µg of protein per dose) to compare the relative vaccine 
efficacy against reverse-transcriptase polymerase-chain-reaction (RT-PCR)–confirmed, 
protocol-defined, influenza-like illness caused by any influenza strain starting 14 days 
or more after vaccination in adults who were 50 years of age or older. The diagnosis 
of influenza infection was confirmed by means of RT-PCR assay and culture of naso-
pharyngeal swabs obtained from participants with symptoms of an influenza-like ill-
ness. The primary end point was RT-PCR–confirmed, protocol defined, influenza-like 
illness between 14 days or more after vaccination and the end of the influenza season.

RESULTS
A total of 9003 participants were enrolled and underwent randomization; 8855 (98.4%) 
received a trial vaccine and underwent an efficacy follow-up (the modified intention-to-
treat population), and 8604 (95.6%) completed the per-protocol follow-up (the modified 
per-protocol population). Among RIV4 recipients, the RT-PCR–confirmed influenza 
attack rate was 2.2% (96 cases among 4303 participants) in the modified per-protocol 
population and 2.2% (96 cases among 4427 participants) in the modified intention-to-
treat population. Among IIV4 recipients, the attack rate was 3.2% (138 cases among 
4301 participants) in the modified per-protocol population and 3.1% (138 cases among 
4428 participants) in the modified intention-to-treat population. A total of 181 cases of 
influenza A/H3N2, 47 cases of influenza B, and 6 cases of nonsubtypeable influenza 
A were detected. The probability of influenza-like illness was 30% lower with RIV4 than 
with IIV4 (95% confidence interval, 10 to 47; P = 0.006) and satisfied prespecified crite-
ria for the primary noninferiority analysis and an exploratory superiority analysis of 
RIV4 over IIV4. The safety profiles of the vaccines were similar.

CONCLUSIONS
RIV4 provided better protection than standard-dose IIV4 against confirmed influenza-
like illness among older adults. (Funded by Protein Sciences; ClinicalTrials.gov number, 
NCT02285998.)

A BS TR AC T

Efficacy of Recombinant Influenza Vaccine 
in Adults 50 Years of Age or Older

Lisa M. Dunkle, M.D., Ruvim Izikson, M.D., M.P.H., Peter Patriarca, M.D., 
Karen L. Goldenthal, M.D., Derek Muse, M.D., Janice Callahan, Ph.D.,  

and Manon M.J. Cox, Ph.D., for the PSC12 Study Team*  

Original Article

The New England Journal of Medicine 
Downloaded from nejm.org by claire roubaud on April 14, 2021. For personal use only. No other uses without permission. 

 Copyright © 2017 Massachusetts Medical Society. All rights reserved. 

• Protéique (HA)
• Culture cellulaire
• 6-8 semaines
• ➘ Nombre de grippe

Comparaison au trivalent dose simple

Review

Effectiveness of MF59-adjuvanted seasonal influenza vaccine in the
elderly: A systematic review and meta-analysis

Alexander Domnich a, Lucia Arata a, Daniela Amicizia a, Joan Puig-Barberà b, Roberto Gasparini a,
Donatella Panatto a,⇑
aDepartment of Health Sciences, University of Genoa, Genoa, Italy
bVaccines Research Unit, FISABIO-Public Health, Valencia, Spain

a r t i c l e i n f o

Article history:
Received 4 August 2016
Received in revised form 5 December 2016
Accepted 8 December 2016
Available online 23 December 2016

Keywords:
Influenza vaccine
MF59-adjuvanted vaccine
Elderly
Influenza vaccine effectiveness
Meta-analysis

a b s t r a c t

Background: In the elderly, traditional influenza inactivated vaccines are often only modestly immuno-
genic, owing to immunosenescence. Given that adjuvantation is a means of enhancing the immune
response, the trivalent inactivated vaccine adjuvanted with MF59 (MF59-TIV) was specifically designed
to overcome this problem. Considering that, for ethical reasons, the absolute effectiveness of an influenza
vaccine in the elderly cannot be demonstrated in placebo-controlled studies, the present study aimed to
assess the effectiveness of MF59-TIV in preventing influenza-related outcomes in the elderly.
Methods: We conducted a systematic review of observational studies aimed at evaluating the effective-
ness of MF59-TIV against influenza-related outcomes. Results of single studies were pooled whenever
possible.
Results: Of the 1993 papers screened, 11 (6 case-control, 3 cohort and 2 prospective case-control) studies
were identified. Hospitalization due to pneumonia/influenza and laboratory-confirmed influenza were
reported in more than one study, while other outcomes (influenza-like illness, cardio- and cerebrovascu-
lar accidents) were investigated only by one study each. Pooled analysis of four case-control studies
showed an adjusted MF59-TIV effectiveness of 51% (95% CI: 39–61%) against hospitalizations for pneu-
monia/influenza among community-dwelling seniors. Pooled results of the adjusted vaccine effectiveness
against laboratory-confirmed influenza were also high (60.1%), although the 95% CI passed through zero
(!1.3 to 84.3%). Other single community-based studies showed very high effectiveness of MF59-TIV in
preventing hospitalizations for acute coronary [87% (95% CI: 35–97%)] and cerebrovascular [93% (95%
CI: 52–99%)] events. MF59-TIV proved highly effective [94% (95% CI: 47–100%] in reducing influenza-
like illness among institutionalized elderly. Furthermore, MF59-TIV displayed greater efficacy than
non-adjuvanted vaccines in preventing hospitalizations due to pneumonia/influenza [adjusted risk ratio
0.75 (95% CI: 0.57–0.98)] and laboratory-confirmed influenza [adjusted odds ratio 0.37 (0.14–0.96)].
Conclusions: Our results suggest that MF59-TIV is effective in reducing several influenza-related out-
comes among the elderly, especially hospitalizations due to influenza-related complications.
! 2016 The Authors. Published by Elsevier Ltd. This is an openaccess article under the CCBY license (http://

creativecommons.org/licenses/by/4.0/).
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D’autres moyens de prévenir la grippe des patients âgés

• <100 cas de grippe en France en 2021 

Cohen et al. J Am Geriatr Soc 2011, Osterholm Lancet Infect Dis 2012, www.invs.sante.fr
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Les vaccins anti COVID- 19 disponibles et efficacité 
10 nm

COMINARTY SPIKEVAX VAXZEVRIA

Pays/région Nom scientifique OMS

B. 1.1.7 Alpha

B. 1.351 Beta

P. 1 Gamma

B. 1.617.2 Delta

B.1.1.529 Omicrion

Covid 19 vaccine

Dunkle et al. NEJM 2022 

Nuvaxovid

>  99,9% (Sous-lignage BA.2 majoritaire : 57% en S09)

 

Point épidémiologique hebdomadaire / N°107 / Situation au 17 mars 2022 / P. 6 

La stratégie de criblage déployée en France vise à détecter de manière réactive des mutations impactant  
OD�WUDQVPLVVLELOLWp��OD�JUDYLWp�RX�O¶pFKDSSement immunitaire du SARS-CoV-2. Certains profils de mutation permettent 
de suspecter la présence de variants. En S10, la proportion de prélèvements en France ayant un résultat de 
criblage compatible avec Omicron était de 99,4% pour le proxy A0C0 (contre 99,3% en S09) et de 98,6% pour 
le proxy D1 (contre 98,7% en S09).  

Par ailleurs, les données de séquençage confirment OD� GRPLQDQFH� G¶2PLFURQ� HQ� )UDQFH�� En métropole, il 
représentait plus GH�������GHV�VpTXHQFHV�LQWHUSUpWDEOHV�GDQV�O¶HQTXrWH�)ODVK�6�� (28/02, sur la base de 2 004 
séquences interprétables), contrH� ������ GDQV� O¶HQTXrWH� )ODVK� 6�� (21/02, sur la base de 4 107 séquences 
interprétables). Dans les DROM, Omicron est le seul variant détecté depuis Flash S04-2022 (24/01). Les données 
préliminairHV� GH� O¶HQTXrWH� )ODVK� 6��� ������, sur 580 séquences interprétables) indiquent aussi la dominance 
G¶2PLFURQ�HW�OD�TXDVL-disparition de la circulation de Delta. 

Évolution de la part de chaque variant classé (VOC, VOI et VUM) au cours des enquêtes Flash,  
France métropolitaine (données au 14 mars 2022, enquêtes Flash S09-2022 et S10-2022 non consolidées) 

*VOC : variant préoccupant ; VOI ��YDULDQW�G¶LQWpUrW ; VUM : variant sous surveillance. 
 

En plus des trois sous-OLJQDJHV�G¶2PLFURQ�%$����%$���HW�%$����G¶DXWUHV�VRXV-lignages ont été définis au sein de BA.1 (36 au 
16/03). Ces sous-lignages de BA.1 sont LVVXV�G¶une classification génétique très fine à visée GH�VXLYL�pYROXWLI�G¶2PLFURQ��et 
ULHQ�Q¶LQGLTXH�j�FH�MRXU�TX¶LOV aient des caractéristiques différentes (en termes de transmissibilité, G¶échappement à la réponse 
immunitaire et de sévérité) du sous-lignage BA.1 initial. Comme le laissaient supposer les tendances des semaines 
précédentes, le sous-OLJQDJH�%$���HVW�DXMRXUG¶KXL�PDMRULWDLUH�HQ�)UDQFH��DYHF�����GHV�������VpTXHQFHV�2PLFURQ�
GH�O¶HQTXrWH�)ODVK�6��. La progression de BA.2 au détriment de BA.1 est observée sur O¶HQVemble du territoire métropolitain, 
mais à des niveaux différents selon les régions. Dans les DROM, BA.2 semble aussi en augmentation mais les données 
QpFHVVLWHQW�G¶rWUH�FRQVROLGpHV� 

Depuis le 18 février 2022, un recombinant Delta/Omicron IDLW�O¶REMHW�G¶XQ�VXLYL�UHQIRUFp�SDU�OHV�ODERUDWRLUHV�GX�FRQVRUWLXP�
EMERGEN, Santé publique France et le CNR Virus des infections respiratoires. Le lignage XD lui a été assigné et est donc 
à présent le nom officiel de ce recombinant. La majorité du génome du variant XD correspond au variant Delta (sous-lignage 
AY.4), mais une large portion du gène S (codant pour la protéine Spike) correspond au variant Omicron (sous-lignage BA.1). 
Au 14 mars, 41 séquences ont été détectées en France�� GRQW� ��� DX� FRXUV� G¶HQTuêtes Flash. Ces séquences 
correspondent à des cas provenant de plusieurs régions et remontant à début janvier 2022, ce qui suggère une circulation 
de ce recombinant à des niveaux faibles depuis plusieurs semaines. À ce jour, très peu de données sont disponibles sur les 
caractéristiques du variant XD, mais des investigations sont en cours. 3OXV�G¶LQIRUPDWLRQV�VRQW�GLVSRQLEOHV�GDQV�O¶analyse de 
risque variants du 23/02/2021. 
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La vaccination diminue le nombre de formes graves

https://www.santepubliquefrance.fr



10% des > 80 ans ne sont pas 
vaccinés

 

Point épidémiologique hebdomadaire / N°107 / Situation au 17 mars 2022 / P. 7 

$X�������������O¶HVWLPDWLRQ�GH�OD�FRXYHUWXUH�YDFFLQDOH�HQ�SRSXODWLRQ�JpQpUDOH�j�SDUWLU�GH�9DFFLQ�&RYLG était de 79,5% pour 
une primo-vaccination complète* et de 58,4% pour la dose de rappel. Parmi les 18 ans et plus, 73,0% avaient reçu une dose 
GH�UDSSHO�HW�������GH�FHX[�TXL�pWDLHQW�pOLJLEOHV�DX�UDSSHO

�j�FHWWH�GDWH�O¶DYDLHQW�HIIHFWLYHPHQW�UHoX��3DUPL�OHV 65 ans et plus, 
������DYDLHQW�UHoX�XQH�GRVH�GH�UDSSHO�HW�������GH�FHX[�TXL�\�pWDLHQW�pOLJLEOHV�j�FHWWH�GDWH�O¶DYDLHQW�UHoX��(Q�RXWUH�������
des enfants âgés de 10 à 11 ans avaient reçu une première dose de vaccin (3,1% pour les 5 à 9 ans). 

 Couverture vaccLQDOH��SDU�FODVVH�G¶kJH��)UDQFH��GRQQpHV�DX�15 mars 2022)   

 
 

Couverture vaccinale de la dose de rappel et pourcentage de la population éligible  
ayant reçu XQH�GRVH�GH�UDSSHO��SDU�FODVVH�G¶kJH��)UDQFH��GRQQpHV�DX�15 mars 2022) 

Classe d'âge 
 (ans) 

Couverture vaccinale de la dose 
de rappel (%) 

Pourcentage de la population éligible 
ayant reçu une dose de rappel  

18-24 63,8 72,2 
25-29 61,5 71,1 
30-39 60,9 72,9 
40-49 69,4 79,8 
50-59 78,5 86,9 
60-64 81,6 90,3 
65-69 82,4 92,1 
70-74 90,2 92,8 
75-79 88,8 92,2 
80 et + 74,4 87,5 

 
Au 15/03/2022, 93,5% des résidents en Ehpad �pWDEOLVVHPHQWV�G¶KpEHUJHPHQW�SRXU�SHUVRQQHV�kJpHV�GpSHQGDQWHV��RX�
USLD (unité de soins de longue durée) avaient reçu une primo-vaccination complète et 71,0% avaient reçu un rappel.  

En ce qui concerne les professionnels de santé, la couverture vaccinale de la dose de rappel était de 77,8% pour ceux 
exerçant en Ehpad ou USLD, de 86,3% pour les libéraux et de 76,9% pour les salariés en établissements de santé.  

Les couvertures vaccinales de la dose de rappel chez les résidents en Ehpad ou USLD et des professionnels exerçant 
dans le domaine de la santé peuvent être sous-estimées du fait de la date de constitution des cohortes (mars 2021). 

Les données de couvertures vaccinales par département sont publiées sur Géodes.  
 
*/D�GpILQLWLRQ�G¶XQH�SULPR-vaccination complète a précédemment été publiée. **Les objectifs et modalités de calcul des deux indicateurs couverture 
vaccinale de la dose de rappel et pourcentage de personnes éligibles à la dose de rappel et ayant reçu cette dose ont été précédemment décrits. 
Le pourcentage de personnes éligibles à la dose de rappel ne tient pas compte des personnes récemment infectées. 
 
 

Pour en savoir plus sur la COVID-19, les systèmes de surveillance et la vaccination,  
consultez le dossier Santé Publique France et le site Vaccination Info Service 

3RXU�SOXV�G¶LQIRUPDWLRQV�VXU�OHV�GRQQpHV�UpJLRQDOHV��FRQVXOWH]�OHV�Points épidémiologiques régionaux 
Retrouvez toutes les données en accès libre sur Géodes  

Découvrez les enquêtes de la semaine 
la surveillance des cas de COVID-19 chez les professionnels en établissements de santé 

 
 

Vaccination 
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Take Home Messages

• Évaluation des risques (multidimensionnelle)
• Travail en équipe ++

• Optimisation des pathologies chroniques & traitement
• Dépistage des troubles de la déglutition
• Hygiène bucco-dentaire
• Prévenir la dépendance
• Vaccination

La population âgée est hétérogène Comorbidités
Médicaments

Cognition / thymie

Indépendance 
fonctionnelle

Contexte social
Hygiène de vie

État nutri?onnel

Iatrogénie 

Dénutrition 

Confusion
Troubles de la déglutition 

Isolement

Évaluation Gériatrique Standardisée Ellis et al. Cochrane Database of Systematic Reviews 2017

Comment éviter la survenue d’une pneumonie ?

Comorbidités 
& traitement

Nutrition

Hygiène bucco-
dentaireVaccination

Mobilisation

Dépistage 
troubles de la 

déglutition



Madame G, 88 ans AVC (2028)
Fibrillation atriale
Diabète type 2
Traitement : apixaban, bisoprolol, lanzoprazole, metformine
Autonome, IDE 1x/jour 

CHUTE

Pneumonie

Fracture humérale

Confusion

Oxycodone LP

Haloperidol
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Oui, on peut faire mieux  



Merci pour votre attention

c.cheneau@infectiologie.com

mailto:c.cheneau@infectiologie.com

