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INFLUENZA - EPIDEMIOLOGIA

+ Terza causa di morte per patologia
infettiva

» Ubiquitaria e altamente contagiosa

* Causata da agenti virali a elevata
variabilita antigenica

- Esistenza di serbatoi animali
+ Associata a gravi complicanze



DISTRIBUTION OF RESPIRATORY VIRUSES DURING
THE WINTER SEASON 2003-2004

(Children enrolled = 2,060)
Esposito S et al. J Med Virol 2006
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Influenza =*—RSV —*—hMPV —*—Coronaviruses —*=Rhinovirus Adenovirus



AGE DISTRIBUTION OF SWABS POSITIVE FOR
INFLUENZA A AND B VIRUSES IN STUDY
CHILDREN (n=3310)
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FREQUENZA (%) DEI PRINCIPALI SEGNI
E SINTOMI CLINICI DI INFLUENZA
NEL BAMBINO
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Da Cox NJ et al, Infect Dis Clin North Am 1998.



ESPRESSIVITA' CLINICA DELLE INFEZIONI
DA MPV, RSV E VIRUS INFLUENZALT (I)

(Da Principi et al. NETJTM 2004)

MPV RSV INFLUENZA
(NEKLS) (N=141) (N=223)
T° ascellare 28 (80,0%)* 66 (46,8%) 179 (80,3%)**
> 38.5
Infezione delle 35 (100%) 135 (95,7%) 199 (89.2%)
vie aeree
Infezione 0] 6 (4,3%) 14 (6,3%)
gastroenterica
Febbre di
origine 0 0 10 (4,5%)

sconosciuta

*p<0,05 e **p<0,0001 vs RSV



MAIN CLINICAL CHARACTERISTICS (%) OF
CHILDREN WITH INFECTIONS CAUSED BY A

SINGLE VIRUS
(Esposito S et al., ICAAC - Chicago 17-20, 2007)

hBoV RSV Flu Adeno Parainfl Rhino hCoV hMP\

(n=49) (n=121) (n=151) (n=70) (n=21) (n=74) (n=36) (n=2
:E';e" 85.7* 322 66.2 614 762 622 69.4 0
\‘:}er 40 570 232 5.8 0 57.0 13.9 100.
L 102 9.1 40 257 111 108 143 0O
iIsease
jge" 0 1.7 6.6 1.4 5.6 27 95 0
xanthe- 0 0 5.7 0 8.1 0 0

\a

*p<0.05 vs at least one of the other viral groups



LVFACT Ur RAFLD FLU 1Eol UN
PEDIATRICIAN DECISION-MAKING

(From Esposito S et al. Arch Dis Child 2003)

CASES CONTROL P VALUE CONTROL P
(n=43) GROUP 1 GROUP 2 VALUE
(B X15) (n=479)
Routine blood 1 (2.3) 63 (14.5) 0.045 72 (15.0) 0.03¢
examination
Chest 2 (4.6) 50 (11.5) 0.207 56 (11.7) 0.20¢
radiograph
Antibiotic use 14 282 (64.8) <0.0001 296 0.000
(32.6) (61.8)
Days of antib.
Median 7 7 0.944 7 0.961
Range 4-10 3-20 5-14
Antiviral use 0] 0] 0)
Admitted 0 20 (4.6) 0.240 28 (5.8) 0.154

Percentages in parentheses



OUTCOME AND SOCIOECONOMIC IMPACT (%
OF CHILDREN WITH INFECTIONS CAUSED B
A SINGLE VIRUS
(Esposito S et al., ICAAC - Chicago 17-20, 2007)

hBoV RSV Flu Adeno Parainfl Rhino hCoV hMP\
(n=49) (n=121) (=151) =70) (n=21) (n=74) (n=36) (n=2
lospita- 44 157+ 46 14 48 54 83 O
zation

*p<0.05 vs at least one of the other viral groups



RELATIONSHIP BETWEEN VIRAL LOAD
(cp/mL) AND HOSPITALIZATION

VIRUSES HOSPITALIZED NOT HOSPITALIZED
hBoV 4.15 x 106 + 5.86 x 106 | 5.70 x 10° + 1.85 x 10°
Flu 479 x 106+ 2.65 x 103 | 3.16 x 10%+ 4.70 x 103
RSV 5.66 x 106+ 2.09 x 10%" | 1.16 x 104+ 5.66 x 10*
Rhino 488 x 106+ 3.61 x 103 | 2.10 x 105+ 6.76 x 10*
Adeno 5.99 x 106 4.10 x 10+ 3.16 x 10°
hCoVs 3.01 x 10° + 4.49 x 10% | 3.37 x 10° + 5,51 x 10¢
Parainfl. 3.10 x 10° 2.24 x 10% + 3.76 x 10¢
hMPV 0)

5.42 x 106 + 6.42 x 102

*p<0.05 vs not hospitalized



OSPEDALIZZAZIONI PER INFLUENZA IN

FUNZIONE DELL'ETA’
(Da Neuzil KM et al. NEJM 2000)

AveraGe Excess No.

No. of No. oF HOSPITALIZATIONS FOR NO. OF INFLUENZA- HOSPITALIZATIONS PER 10

PERSON- ACUTE CARDIOPULMONARY CONDITIONS ATTRIBUTABLE HOSPITALIZATIONS CHILDREN PER YEAR
E YEARS PR 10,000 PERSON-YEARS PER 10,000 PeRsON-YEARS* {95% CI)t

INFLUENZA PERI-INFLUENZA
SEASON SEASON SUMMER. TOTAL CRUDE STANDARDIZED}

) Mo 117 205 1964 1497 608 1146 367 449 103.8 (89.0-118.6
o <12 mo 32997 1117 854 403 675 263 233 49.6 (35.3-63.8)
0<3yr 324900 464 287 233 325 77 79 18.6 {14.2-23.0)
0 <9 yr 302,544 232 193 138 173 39 43 8.6 (4.9-12.3)
o <15 yr 1,207 697 120 105 36 08 15 22 41 (2.8—5.5)

*Values are differences in rates between the influenza season and the peri-influenza season (the base-line values),

tValues are weighted averages of annual excess hospitalizations for a population of 10,000 persons within the specified age group.
¢ss hospitalizations were calculated for each stratum by multiplying the stratum-specific difference in hospitalization rate by the propor
the study year covered by the influenza season. CI denotes confidence mterval.

{The weighted average differences in rate between the influenza season and the peri-influenza season were calculated with straram-spe
weon-vears 1 all seazons 2 weiehte orats were defined by age eroun. study vear race. and readence.



INCREMENTO DELLE VISITE E DEI CICLI
DI TERAPIA ANTIBIOTICA PER
INFLUENZA

El Outpatient visits
1 Courses of antibiotics
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OSPEDALIZZAZIONE PER INFLUENZA IN

FUNZIONE DELL'ETA' E DEI FATTORI DI RISCHIO
(Da Izurieta HS et al. NEJM 2000)

OSPEDAL./ OSPEDAL./
ANNI ETA' 100.000 100.000
SOGGETTI A SOGGETTI NON A
RISCHIO RISCHIO
0-11 mesi 1900 496 - 1038
1973 - 1993 12-24 mesi 800 186
3 - 4 anni 320 86
5 - 14 anni 92 41
0-23 mesi - 144 - 187
1992 - 1997 2 - 4 anni - 0-25
5 - 17 anni - 8 - 12
15 - 44 anni 56 - 110 23 - 25
1968 - 1973 45 - 64 anni 392 - 635 13 - 23
> 65 anni 399 - 518 -
1969 - 1995 < 65 anni - 20 - 42 (*)
> 65 anni - 125 - 228 (*)

(*) senza distinzione tra casi a rischio e casi non a rischio




IMPATTO DELLE INFEZIONI DA MPV, RSV E VIRUS
INFLUENZALI SUI CONTATTI FAMILIARI

(Da Principi et al. NEJM 2004)

FAMILIARI FAMILIARI | FAMILIARI DI
DI MPV+ DI RSV+ INFLUENZA+

Malattie simili 16 (12,5%)* 24 (4,7%) 78 (9,7%)*
Visite mediche 16 (12,5%)** | 16 (3,2%) 78 (9,7%)**
Antipiretici 14 (10,9%)* 18 (3,6%) | 104 (12,9%)**
Antibiotici 6 (4,7%) 11 (2,2%) 36 (4,5%)
Ospedalizzazioni 0] 0] 3 (0,4%)
6g.di lavoro persi
(media,range) 4 (2-10)* 2,5 (2-7) 4 (1-10)*
6g.di scuola persi
(media, range) 4 (3-15)* 2 (2-4) 5 (1-15)*

*p <0,05 e **p <0,0001 vs familiari di RSV+




INDICAZIONI ALL'USO DEL VACCINO
ANTINFLUENZALE IN PEDIATRIA
(Italia 2007)

BAMBINI > 6 MESTI CON PATOLOGIA CRONICA:
CARDIACA
RESPIRATORIA (ASMA INCLUSO)
METABOLICA
RENALE
CAUSA DI MALASSORBIMENTO

DEL SISTEMA IMMUNITARIO

SOGGETTI TRA 6 MEST E 18 ANNI IN TERAPIA
CRONICA CON ASPIRINA



INFLUENZA VACCINATION RATES AMONG

5,286 ITALIAN CHILDREN
(Esposito S et al., Vaccine 2006)
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INFLUENZA VACCINATION COVERAGE IN THE
STUDY CHILDREN, BY CHRONIC MEDICAL

CONDITION (%)
(Esposito S et al., Vaccine 2006)

High-risk condition 2000-2001 2001-2002 2002-2003
Asthma (n=101) 1.9* 5.9* 20.8
Cystic fibrosis (n=24) 8.3* 20.8* 41.7
Bronchopulmonary dysplasia 8.3 25.0 33.3
(n=12)

Cardiac disease (n=47) o* 6.4 12.8
Diabetes (n=14) 7.1 14.2 35.7
Chronic renal dysfunction 8.0 16.0 32.0
(n=25)

Hemoglobinopathies (n=12) 8.3 16.7 33.3
Primary immunodeficiency 9.1 18.2 36.4
(n=11)

Cancer (n=18) 5.6 16.7 33.3
HIV infection (n=10) 10.0 30.0 40.0




PEDIATRICIANS’ OPINIONS CONCERNING
INFLUENZA (No.=256)
For which high-risk categories is influenza
prevention recommended?

ANSWER FREQUENCY
Chronic pulmonary disease 231 (90.2%)
Significant cardiac disease 228 (89.1%)
Metabolic disease 152 (59.3%)
Chronic renal dysfunction 169 (66.0%)
Hemoglobinopathies 163 (63.7%)
Immunosuppressive disorder 201 (78.5%)
Long-term aspirin therapy 155 (60.5%)




PEDIATRICIANS’ OPINIONS
CONCERNING INFLUENZA (No.=256)
If you do not recommend influenza
vaccination in a child with chronic disease,
what are the reasons?

ANSWER FREQUENCY

Influenza infection not | 68 (26.6%)
sufficiently severe

Poor efficacy of 149 (58.2%)
influenza vaccines

Concern about side 39 (15.2%)
effects

Fenacita S et al Vaccine 2006



IMMUNOGENICITA' DI DUE
DIFFERENTI TIV IN BAMBINI DI 6

MEST - 5 ANNI

(Da Kanra, Marchisio et al., Pediatr Infect Dis J 2004)

Seroconversion (% of Subjects)

Seroprotection (% of Sulyects]

Immune T GMT (Fold Increase]
Status Trestment Papulation |
' P HIN1  HiaNZ B HIN1  H3aNZ B HIN1 HiINZ B
Tatal Viroeome- 166 80.1 6.0 804 878 80.1 904 1808 689 37T
advanted split 170 6.9 (2.9 804 B2.9 a2 834 1877 674 368
p 0.3568  0.5612 J711 02142 06743 0771
Tnprimed  Virosome- 116 8.8 (9.4 04 8 B85 716 048 2699 795 499
adjuvanted split 120 T (3.3 433 8.3 T0.8 933 1801 807 433
p 00208 08039 06271 00306 07302  0.6271
Primed Viroeome- 40 5.0 54.0 T 8.0 81.5 M6  bb6 486 167
adjuvanted split Gl 121 50.0 80.0 84.0 B4.0 800 1147 438 226
P 00941 06370 07727 01673 06388 07727



EFFICACIA DEL VACCINO TIV IN
BAMBINI DI 2-5 ANNI

(Da Esposito et al., Vaccine 2006)

t Vaceinated children Unvaceinated Vaceine effectiveness (%) p-val
(n=202) children (n=101)
ber of upper respiratory tract mfections 1.66 (.62 2472043 33 <001
ber of lower respiratory tract mfections 0321088 0412132 2 0.01
ber of febrile respiratory illnesses 2471149 332£274 26 <.
ber of hospitalisations 0.01£0.23 0.02£0.25 50 04
ber of anttbiotie preseriptions 1361 1.28 198159 3 <001
ber of antrpyretic prescriptions 470£2.03 6591237 29 <001
¢d school days 4,61 £6.23 8.84112.50 48 <001

1values £5.D.




IMPATTO DELLA VACCINAZIONE DEI
BAMBINI DI 2-5 ANNI CON TIV SUI

CONVIVENTI

(Da Esposto et al. Vaccine 2006)

nt Houschold contacts of ~ Household contacts of Vaccine effectiveness (%) p-va
vaccinated children unvaccinated controls
(n=>548) (n=1256)
mber of influenza-like illness 3.03+1.68 427+ 1.68 30 0.0
mber of medical visits for mfluenza-like illness 2,18 £ 1.37 316 1.77 3 0.0
mber of hospitalisations 0 0 0 1.0
mber of antibiotic preseriptions 0.76£0.99 140£1.33 46 <0.0
mber of antipyretic prescriptions 1.0140.76 1.99 1 1.46 49 <0.0
s of parental work (days) 191143 2931231 35 0.0
Vothers 3221 1.86 4781234 33 0.0
‘athers 0.56£0.46 0.98x1.22 43 <0.0
ssed school days of siblings 1431261 2931410 51 <0.0

an values £ S.D.



ANTAGGI ECONOMICI DELLA VACCINAZIONE
ANTIFLU CON TIV IN BAMBINI DI 2-5 ANNI

(Da Esposito et al., Vaccine 2006)

t 1tems Vaccinated children (€) (n=202) Unvaccinated children (€) (n=101) Net saving (€
=ct costs 224264+479.61 23461 £516.82 10.35£336.
‘ost of two vaccinations 7340+ 646 0 —T7340+£646
Cost of vaccine 21.70 0 —=21.70
Cost of personnel 2.05 0 —2.05
Preparation, administration and surplus (flat rate) 15.00 0 —15.00
Costs related to vaccine side effects requiring 404£847 0 —404 1847
pharmacological treatment
Household absence from work for vaccine 30.61 0 —30.61
administration
ledical costs of the study children 101.68 +473.63 158 44 4+ 51033 536.76 £323.
Cost of medical examinations 62.071+3146 902843969 2821 +£41.1
Cost of hospitalisation 19.55 £ 44965 3910148875 19.55 £493.
Cost of antibiotics 17.24+16.10 2510+ 19.87 786£223
Cost of antipyretics 2824239 39642357 1.14£279
ledical costs of households 4918+ 33.93 76.174+£ 3933 2699 4+43 1
Cost of medical examinations 332242087 4815+ 2697 14.93 28 9
Cost of antibiotics 1268 £ 16.08 227612161 10.08 £22.2
Cost of antipyretics 3284301 3261+2.19 198 +£3.10
irect costs 226.784+110.22 347 8649981 121.08+119.
lousehold absence from work for influenza-like 1311949616 196 .89 4 82 43 4570 £99.5
illness 1n the children
lousehold absence from work for own 755944707 13097+ 46.39 75384497

influenza-like illness



COST-EFFECTIVENESS OF ADJUVANTED
INFLUENZA VACCINATION

Mo Yoccinotion Yacdination

of 6=60-Month- of 6-24-Month-  of 6-60-Month-
Old-Children Old=Children Old-Children

Ll events in Children &40 months 4 080 000 3,930,000 3,400 000

Ll events saved in Children &40 months - 1.50 Q00 480 000

Ll events in Househalds 5,670 000 5,520 000 5,130,000

Ll events saved in Housshalds - 150,000 240 000

Ll events saved in Children and Househalds : 300 Q00 1,020,000
Incremental GALYs : = 3000
Incremental costs - +£12,000000 4+ £ 30000000
incremental costeffectivensss : £13,333/QalY  £10,000/ QALY
Incremental costs - -£21,000 000  -£43,000 000

Incremental costeffectivenass - dominant dominant

Marchetti et al., Hum Vaccine 2007



EFFICACY OF CAIV-T IN OTHERWISE
HEALTHY CHILDREN

Similarity Liw e A theruahesd Imacteated Wacoine Reduction in Attack
Wariable to WaccineT Waocine [M=391&)« (M= 393&)§ Fate with Live VWaocineY

Cases Attack Rate ases Attack Rate
Mo, %5 1 = S O5RS OT)
Wiru=s Well matched 53 1.4 = 2.4 44.5 (224 to S0.&)
AfHIMN1 3 o1 27 o.7 F0.2 (7.7 to 97 .4)
AFH3INZ2 o o o —
B 1. ] 1.7 27.3 (—4.8 o 49.9)

Sge at first vaccination Wl matched
fary influernza
wirusl

=23 mo . oy 3] (—21. 2t 5915
24— 35 mo ] 1.3 4 c G258 t0 6d 5)
3e—59 mo 1.7 : E B (363 to 32.4)

Frevious vaccination W ell matched
fary influsnza
Wirusj

Tes
Fl o
Wirus I ot well matched
AfHINMN1
AFHIMNZ
B

Luj

(—9.2 to 66.9)
(20,0 to 6520

(47 4 to &7 .0)

fed

(FOoGto 8570
i—3l.eto33.3)
(454 to a2 9j
(&F 7 to 97 . 4)
(FOGto 8570

i—7 .7 1o 34.7)

Belshe RB et al.. NEJM 2007

Wiru=s Regardless of match
A/HIN1
AfH3IMN2
B

W g 0N Mo




VANTAGGIO ECONOMICO DERIVANTE DALLA

VACCINAZIONE ANTINFLUENZALE CON CAIV-T

IN UNA STAGIONE CON BASSA INCIDENZA (13%)
(Da Hibbert et al., Vaccine 2007)

t category LAIV-T Placebo LAIV-T-plac
¢t vaccination cost

\cquisition US$ 36.00 Us$ 0 US$ 36.00
\dministration US$ 23.79 US$ 0 US$ 23.79
‘accine reactions US$ 7.85 Us$ 0 USH 7.85
ubtotal for direct vaccination costs US$ 67.63 Uss o US$ 67.63
¢t influenza costs—primary cases

Jutpatient, emergency department visit, andfor prescription USS 1.66 US$ 10.12 —USH 8.46
\patient US$ 1.28 US$ 7.78 —US$ 6.50
)ver-the-counter medication US$ 0.15 US$ 0.92 —US$0.77
ransportation US$ 0.07 US$H 0.42 —US$0.35
:ct influenza costs—secondary cases

Jutpatient visit, emergency department visit, prescription, and/or over-the-counter medications US$0.39 US$ 2.36 —US$ 1.97
ransportation US$ 0.01 US$ 0.09 —US$ 0.08
ubtotal for direct influenza costs US$ 3.56 US$ 21.69 —US$ 18.13
rect influenza costs

Vork loss by caregiver for primary cases (absenteeism) USS 7.64 US$ 46.53 —US$ 38.89
Vork loss for secondary cases (absenteeism) UsS$2.11 US$ 12.83 —1JS$ 10.72
Vork loss for secondary cases (presenteeism) US$ 1.05 US$ 6.42 —US$ 5.37
ubtotal for indirect influenza costs US$ 10.80 US$ 65.78 —US$ 54.98
il costs US$ 81.99 US$ 87.47 —US$ 547




VANTAGGIO ECONOMICO DERIVANTE DALLA

VACCINAZIONE ANTINFLUENZALE CON CAIV-T

IN UNA STAGIONE CON ALTA INCIDENZA (32%)
(Da Hibbert et al., Vaccine 2007)

it category LAIV-T Flacebo LATV-T-plac
ect vaccination cost

\cquisition US$ 18.00 US$ 0 US$ 18.00
\dministration US$ 11.89 usso US$ 11.89
Jaccine reactions US$ 4.51 USs$ 0 US$ 4.51
ubtotal for direct vaccination costs US$ 34.41 Us$ o US$ 34 41
ect influenza costs—primary cases

Jutpatient visit, emergency department visit, and/or prescription US$ 3.55 US$ 24.23 —US$ 20.68
npatient US$2.73 US$ 18.64 —US$ 15.91
ver-the-counter medication US$0.32 US$ 2.21 —US$ 1.89
ransportation US$0.15 US$ 1.01 —US$ 0.86
ect influenza costs—secondary cases

Jutpatient visit, emergency department visit, prescription, and/or over-the-counter medications US$ 0.83 US$ 5.65 —US$ 4.82
ransportation US$ 0.03 US$0.21 —US$0.18
ubtotal for direct influenza costs US$ 7.61 US$ 51.95 —US$ 44.34
irect influenza costs

Vork loss by caregiver for primary cases (absenteeism) US$ 16.32 US$ 111.47 —US$95.15
Vork loss for secondary cases (absenteeism) US$ 4.50 USS 30.74 —US$ 26.24
Vork loss for secondary cases (presenteeism) US$ 2.25 US$ 15.37 —US$ 13.12
ubtotal for indirect influenza costs US$ 23.07 US$ 157.58 —US$H 134.5
al costs US$ 65.08 US$ 209.53 —US$ 144 4




VACCINO ANTINFLUENZALE E
BAMBINO: NUOVE POSSIBILI
INDICAZIONI

SOGGETTI A RISCHIO

NECESSITA’ DI ATTIVARE METODOLOGIE ATTE
AD ALLARGARE LA COPERTURA VACCINALE NEI
BAMBINI CON MALATTIE CRONICHE

INCLUSIONE DI BAMBINI CON OMA
RICORRENTE E INFEZIONI RESPIRATORTIE
RICORRENTT

SOGGETTI SANI

CONSIDERARE VACCINAZIONE ANTINFLUENZALE
NEI BAMBINI DI ETA’ COMPRESA TRA 6 E 59
MESI PER MOTIVI MEDICI E SOCIOECONOMICI



