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Autorizzazioni all'uso di PCV13 nel bambino
grande e nell'adolescente

In Europa dalla fine del 2012 é autorizzato in tutti
i soggetti dai 6 ai 18 anni indipendentemente
dall’ esistenza di condizioni di rischio

Negli USA da tempo registrato per l'uso fino a 5
anni nel bambino sano e fino a 71 mesi in quello a
rischio, e oggi autorizzato (ACIP) in tutti i soggetti
di eta pediatrica (fino a 18 anni), anche in questo
caso indipendentemente dalle condizioni di base del
bambino



Ragioni che hanno giustificato I'estensione dell’'uso
di PCV13 ai soggetti di 6-17 anni

La patologia da Streptococcus pneumoniae puo
verificarsi anche nel bambino grande e
nell'adolescente, specie in certe categorie con gravi
pa'rologie croniche

PCV13 e immunogeno nel soggetto sano di 6-17
anni anche piu che nel bambino piccolo

La risposta immune del soggetto a rischio di eta
<6 anni e uguale a quella del soggetto sano

Il vaccino pollsaccar'ldlco 23 valente (PP23) e
efficace nella prevenzione delle IPD dell'adulto
sano anche se & poco o nulla efficace nella
prevenzione delle CAP. T dati sul soggetto a rischio
sono scarsi e, apparentemente, poco significativi



Annual average incidence of PCV13 type IPD in
children aged 6-18 years, with and without
selected underlying immunocompromising conditions
- USA 2007-2009

(From CDC. MMWR, June 28, 2013)
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Association between the presence of

asthma and the risk of IPD

(From Talbot T et al., NEJM 2005)

Adjusted Odds Ratio for
Case Subjects Controls Invasive Pneumococcal
Variable (N=635) (N=6350) Disease (95% Cl)*
no./total no. (%)
Any asthma 114/635 (18.0)  516/6350 (8.1) 2.4 (1.9-3.1)
High-risk asthma 95/635 (15.0)  383/6350 (6.0) 2.6 (2.0-3.5)
Low-risk asthma 19/635 (3.0) 133/6350 (2.1) 1.7 (0.99-3.0)
Coexisting conditions that confer a high risk
of invasive pneumococcal disease
Absent 51/347 (14.7)  410/5542 (7.4) 2.4 (1.7-3.4)
Present 63/288 (21.9)  106/808 (13.1) 2.3 (1.3-4.1)
AgeT
2-4yr 26/122 (21.3)  116/1220 (9.5) 2.3 (L4-4.0)
5-17 yr 11/62 (17.7) 34/620 (5.5) 4.0 (L5-10.7)
18-49 yr 77/451 (17.1)  366/4510 (8.1) 2.4 (1.8-3.3)

* Conditional logistic regression was used to control for male sex, black race, and the presence of infection with the human
immunodeficiency virus (HIV), sickle cell disease, diabetes mellitus, cardiac disease, renal disease, hepatic disease, al-
cohol abuse, tobacco use, cancer or immunosuppression (in the absence of HIV infection), and chronic obstructive pul-
monary disease in the absence of asthma. Cl denotes confidence interval.

7 Data are for persons with high-risk or low-risk asthma.



Variable Case Patients Control Subjects F2 0OR (95% G Contraolling

(N=T8B2),% (N=2512),% for PCVT Status®
=1 dose of PCVT al 67 <= 001 0.3 (0.2-0.4)
=3 doses of PCVT 27 36 = 01 Mot applicable RiSk of IPD :
=3 doses of Haemophilus imfTuenzae T3 76 0014 0.5 (0.5-0.8)
type bvaccine o
=3 doses of OTaP vaccing a2 A6 <= 01 0.4 (0.2-07) Compar‘|son Of
Low birth weight (=22500 g) 10 7 010 16 (1.2-22) ° °
Chronic medical conditions (any) 113 42 <001 33 (24-45) vacCcCi na'rlon
Chronic lung condition 1.3 0.6 020 3o (1.-8.0)
Heart disease 44 15 <00 35(2.1-57) S'l'a"'us and
Diabetes 0.0 01 — Mot measured
Kidney disease (no dialysis) 0.8 02 040 36 (1.1-11.4) f
Immunocompromising condition (any) 1.3 27 <2 01 49 (34-69) presence o
Asplenia 04 0.1 080 38 (06239 :
Immune system disorder ar HIV/AIDS 28 0.z <001 14.3 (5.7-36.8) under'Y' ng
Bone marrow or organ transplant 03 0.0 — Mot measured °
Mephrotic syndrome or renal failure 0a 0.1 003 14.7 (2.8-76) med ' Cal
Cancer 280 0.04 = 001 78.0 (10.2-583) o s o
Cerebrospinal fluid leak 0.0 0.0 — — Cond|‘|'|ons
Sickle cell disease 1.0 02 0oz 5.6 (1.6~19.4)
Systemic steroid use 2.z 4.5 <= 001 2.2 (1630
Asthma 27 18 = 001 1.8(1.-23)
Congenitall developmental disorders 3 1 <001 49 (3.0-8.0)
Antibiotics prescribed within 30 d before 29 19 <2 01 1.8 (1.4-21)
ot “ﬂtfj't% IPD ﬂdﬂéet (From Pilishvili T et
cute otitis media c =
0 episodes 43 45 Referant Referent Cll 9 Ped|a1'r'|cs 2010)
1-3 episodes a8 37 2018 1.2(08-1.4)
=4 ppisodes 19 18 1114 13 (1.0-1.7)
PE tubes placed within 12 mo before a 7 004 1.8 (1.3-25)

culture date

DTaP indicates diphtheriatetanus-acellular pertussis; PE, pressure equalization.
4 Univariate conditional logistic regression (not adjusted for PCVT vaccination status).
" Adjusted OR (85% CI) for conditional logistic regression model, which included the receipt of =1 dose of POVT.




Ragioni addotte per spiegare la maggiore
incidenza di patologia pneumococcica negli
asmatici

A) Modificazioni anatomico-funzionali
dell'albero respiratorio indotte dalla flogosi
cronica

B) Riduzione delle difese indotta dalla terapia
steroidea

C) Immunocompromissione primitiva degli
asmatici o, genericamente, dei soggetti
atopici



Colonization at the first month of life in relation

to asthma diagnosis, lung function and allergy
(From Bisgaard H et al., NEJM 2007)

Not Odds Ratio Percent Estimated Difference
Outcome Colonized Colonized (95% ClI) (95% CI)*
Asthma at 5 yr (no.)
Yes 17 20 4.57 (2.18 to 9.57)
No 35 133
Specific IgE at 4 yr (no.)
=0.35 kU/liter 15 49 1.28 (0.65 to 2.54)
=0.35 kU/liter 36 151
Mean postbronchodilator specific airway 0.94 1.00 -7 (-13to 1)
resistance at 5 yr (kPa-sec.liter )
Reversibility of specific airway resistance after -23 -18 5 (0 to 10)
B,-agonist inhalation at 5 yr (%) 1
Blood eosinophil count at 4 yr (x107/liter) 0.42 0.29 31 (6 to 62)
Total IgE at 4 yr (kU/liter) 9 90 60 47 (1to 115)

* Relative differences are given, except for reversibility of specific airway resistance after 8,-agonist inhalation, for which
absolute differences are given. Estimated relative differences were calculated as the ratio of geometric means for the
colonized and not colonized groups.

1 Of 213 infants, 39 were colonized and 174 were not colonized.

1 Of 213 infants, 39 were colonized and 174 were not colonized.

i Of 239 infants, 47 were colonized and 192 were not colonized.

9 Of 248 infants, 49 were colonized and 199 were not colonized.




Conditions for PCV13 and/or PP23 administration in

children aged 6-18 years (I)
(from CDC. MMWR, June 28, 2013)

PCV13 PPSV23

Revaccination 5 yrs
Risk group Underlying medical condition Recommended Recommended after first dose

Immunocompetent persons  Chronic heart disease!
Chronic lung disease™
Diabetes mellitus
Cerebrospinal fluid leaks
Cochlear implants
Alcohalism
Chronic liver disease
Cigarette smoking

Persons with functionalor ~ Sickle cell disease/other hemaglobinopathies
anatomic asplenia Congenital or acquired asplenia

Y Including congestive heart failure and cardiomyopathies.
** Including chronic obstructive pulmonary disease, emphysema, and asthma.




Conditions for PCV13 and/or PP23 administration in
children aged 6-18 years (IT)

(from CDC. MMWR, June 28, 2013)

PCV13 PPSV23
Revaccination 5 yrs

Risk group Underlying medical condition Recommended Recommended after first dose
Immunocompromised persons Congenital or acquired immunodeficiencies™ v v v

Human immunodeficiency virus infection / / /

Chronic renal failure v / /

Nephrotic syndrome v / /

Leukemia 4 4 /

Lymphoma v / /

Hodgkin disease v / /

Generalized malignancy 4 4 4

latrogenic immunosuppression®® v / /

Solid organ transplant v / v

Multiple myeloma 4 / /

t Includes B-(humoral) or T-Iym}:ahcrcyie &eficienc].r, ccrﬁl[:;lemeﬁt deficiencies (particularly C1, C2, C3, and (4 deficiencies), and phagocytic disorders (excluding
chronic granulomatous disease),
55 Diseases requiring treatment with immunosuppressive drugs, including long-term systemic corticosteroids and radiation therapy.



Ministero della Salute

Piano Nazionale Vaccini 2012-2014

Vaccinazione anti pneumococcica
La vaccinazione antipneumococcica € consigliata ai soggetti di qualsiasi eta a rischio di contrarre
la malattia per la presenza di patologie o condizioni predisponenti:

cardiopatie croniche

malattie polmonari croniche

cirrosi epatica, epatopatie croniche evolutive

da alcoolismo

diabete mellito, in particolare se in difficile compenso
fistole liquorali

anemia falciforme e talassemia,

immunodeficienze congenite o acquisite,

asplenia anatomica o funzionale,

leucemie, linfomi, mieloma multiplo

neoplasie diffuse

trapianto d’organo o di midollo

Immunosoppressione iatrogena clinicamente significativa
insufficienza renale cronica, sindrome nefrosica

HIV positivi,

portatori di impianto cocleare.




RELATIONSHIP BETWEEN PNEUMOCOCCAL CARRIAGE AND

DISEASE

Airborne droplets

. Nasopharyngeal
Aspiration 4—— carriage — » Local spread
— Alveoli J J
Pneumonia Otitis media Sinusitis
v l vVYyYy
Pleura Pericardium Blood
Empyema Empyema Septicaemia
A A :
|
' ' ¥
Peritoneum Joints Meninges
Peritonitis Arthritis/osteomyelitis Meningitis

From Bogaert D et al., Lancet Infectious Diseases 2004



Comparison of oropharyngeal (OP) and nasopharyngeal (NP) sampling for

evaluating S. pneumoniae carrier status
(From Principi N et al., J Med Microbiol 2013)

Positive for S. pneumoniae, No. (%)

Positive for one serotype included in PCV13,
No. (%)

Positive for two or more serotypes included in
PCV13, No. (%)

Serogroup 1, No. (%)

Serogroup 3, No. (%)

Serogroup 4, No. (%)

Serogroup 5, No. (%)

Serogroup 6A, No. (%)

Serogroup 6B, No. (%)

Serogroup 7F, No. (%)

Serogroup 9V, No. (%)

Serogroup 14, No. (%)

Serogroup 18C, No. (%)

Serogroup 19A, No. (%)

Serogroup 19F, No. (%)

Serogroup 23F, No. (%)

Positive only for serotypes not included in
PCV13, No. (%)

OP sampling

(n=530)

190 (35.8)
41/190(21.6)

147/190 (77.4)

1(0.2)
4(1.0)
40 (9.7)
110 (26.7)
6 (1.4)
2(0.5)
3(0.7)
44 (10.7)
2(0.5)
1(0.2)
14 (3.4)
184 (44.8)
1(0.2)
2/190(1.0)

(n=530)

17 (3.5)
3/17 (17.6)

3/17 (17.6)

1(9.1)
2(18.2)

1(9.1)
5 (45.5)

11/17 (64.7)

NP sampling | p-value*

<0.0001
0.76

<0.0001

<0.0001



PCR based detection of Streptococcus pneumoniae versus

recovery of live pneumococci from nasopharyngeal cultures
(From Trzcinski K et al., PLoS ONE 2013)
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AGE DISTRIBUTION OF 2,076 CHILDREN
BY PNEUMOCOCCAL CARRIER STATUS

(Principi et al., PIDJ 2014 in press)

All children  Carriers Non-carriers  p-value
(n=2,076) (n=1,201) (n=873)

046 (538) 217 (248)
9(BT) 399 (456
126(105) 259 (296)




RELATIONSHIP BETWEEN PNEUMOCOCCAL
COLONISATION AND VACCINATION
STATUS IN CHILDREN <10 YRS - I

(Principi et al., PIDJ 2014 in press)

Vaccinated Not vaccinated OR (95% CI)b
with PCV7 against

(n=715) pneumococcus
(n=972)

Subgroup aged <10 years (n=499) (n=362)
Any serotype
Non-carriers 120 (24.0) 97 (26.8) 1 (reference)
Carriers 379 (76.0) 265 (73.2) 1.15 (0.83-1.60)
Serotypes in PCV7
Non-carriers 137 (27.4) 108 (29.8) 1 (reference)
Carriers 362 (72.6) 254 (70.2) 1.11 (0.81-1.52)
Six additional serotypes
in PCV13
Non-carriers 263 (52.7) 228 (63.0) 1 (reference)
Carriers 236 (47.3) 134 (37.0) 1.58 (1.18-2.13)




RELATIONSHIP BETWEEN PNEUMOCOCCAL
COLONISATION AND VACCINATION
STATUS IN CHILDREN <15 YRS - IT

(Principi et al., PIDJ 2014 in press)

Vaccinated Not vaccinated OR (95% CI)®
with PCV7 against
(n=715) pheumococcus
(n=972)
Pneumococcal
colonisation
Any serotype
Non-carriers 400 (41.1) 1 (reference)
Carriers 572 (58.9) 1.10 (0.87-1.39)
Serotypes in PCV7
Non-carriers 422 (43.4) 1 (reference)
Carriers 550 (56.6) 1.10 (0.87-1.38)
Six additional serotypes
in PCV13
Non-carriers 653 (67.2) 1 (reference)
Carriers 319 (32.8) 1.20 (0.96-1.50)




COLONISATION BY SPECIFIC SEROTYPES

ACCORDING TO VACCINATION STATUS
(Principi et al., PIDJ 2014)

Vaccinated
with PCV7
(n=715)

Not vaccinated
against
pneumococcus
(Nn=972)

OR (95% CI)P

Children aged <15 years

Positive for serotype

22 (3.1)

18 (1.9)

0.84 (0.42-
1.69)

62 (8.7)

39 (4.0)

153 (21.4)
190 (26.6)
25 (3.5)
8 (1.1)
6 (0.8)
112 (15.7)
16 (2.2)

2 (0.3)

1.70 (1.07-
2.69

205 (21.1)
244 (25.1)
27 (2.8)
15 (1.5)
11 (1.1)
124 (12.8)
14 (1.4)

6 (0.6)

0.77 (0.59-
1.00)
1.03 (0.81-
1.32)
0.98 (0.54-
1.78)
0.39 (0.15-
1.01)
0.61 (0.21-
1.80)
1.06 (0.78-
1.44)
0.97 (0.44-
2.14)
0.54 (0.10-
2.75)

60 (8.4)

37 (3.8)

1.88 (1.17-

n2)\
3-03)

457 (63.9)

0 (0.0)

533 (54.8)

6 (0.6)

1.06 (0.85-
1.33)
NE




CARRIER STATE IN CHILDREN WITH
CHRONIC UNDERLYING CONDITIONS

(Esposito et al., unpublished data)

Type 1 diabetes 50,1%

Oncohematological
diseases

Cystic fibrosis
Severe asthma 45 6%

Healty

57.9%

- f f \ | f \ \ < p<0'05
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%



Changes in the Incidence of Invasive Pneumococcal
Disease, According to Serotype

—— All serotypes —— PCV7 serotypes =—— Non-PCV13 serotypes
Additional PCV13 serotypes Serotype 6A
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von Gottberg A et al. N Engl J Med 2014;371:1889-1899.



Incidence of Invasive Pneumococcal Disease in South Africa
from 2005 through 2012, according to Age Group

A Age <15 Years

Age Group
—_— <2 Yr

—_— 2-4 Yr
5-9Yr
— 10-14 Yr
,
\“\\ PCV13

~

Cases per 100,000 Person-Yr

2005 2006 2007 2008 2009 2010 2011 2012

Age Group
— 15-24 Yr
—— 25-44 Yr

45-64 Yr
— >64 Yr

PCV7 PCV13

Cases per 100,000 Person-Yr

2005 2006 2007 2008 2009 2010 2011 2012

von Gottberg A et al. N Engl J Med 2014:371:1889-1899
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according
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(From Harboe ZB et al.,
Clin Infect Dis 2014)
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(From Harboe ZB et al.,
Clin Infect Dis 2014)




Andamento dei casi di infezioni pneumococciche invasive

in eta pediatrica in Italia
(% dei casi di IPD su tutte le sospette infezioni batteriche invasive)
Campioni di sospette IBD analizzati : 1026/anno in media
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Quali sono i sierotipi che causano IPD nell’adulto?

Ordine di Ordine di | Sierotipo | Percentuale
frequenza frequenza

1 35F 18,6 1 3 13,4

2 5 14,5 2 19A 8,9

3 19F 11,9 3 12 7,8

4 24 91 4 7F 7,2

5 18 8,7 5 8,10 5
Cumulativo 62,7 % Cumulativo 42,3 %
Sierotipi piu frequenti Sierotipi piu frequenti

in nasofaringe nel bambino in IPD di adulti

Pasinato A. et al., Vaccine 2014 Azzari et al., submitted 2014

| bambini non sono portatori dei sierotipi che causano IPD in adulti
| sierotipi 1 e 3 non sono presenti in bambini portatori sani



CONCLUSIONS

Patients with specific chronic diseases including
asthma showed an incresed risk of IPD in pediatic
age, but the real risk should be evaluated in a
better way

Further studies are needed to clarify the frequency
of pneumococcal colonization and IPD in these
patients

Vaccination with PCV13 should be recommended in
children with various chronic diseases

Further data are needed in order to clarify whether
there are differences in the risk of IPD and in
immune response to PCV13 in relation to chronic
underlying disease
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