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INFLUENZA EPIDEMIOLOGY

• Third cause of death for infectious 
diseases in industrialized countries

• Ubiquitous and extremely contagious

• Caused by viral agents with high 
antigenic variability

• Existence of animal reservoir

• Associated with severe complications
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AGE DISTRIBUTION OF SWABS POSITIVE 
FOR INFLUENZA A AND B VIRUSES IN  

STUDY CHILDREN (n=3,310)
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CLINICAL MANIFESTATIONS OF 
INFECTIONS DUE TO hMPV, RSV AND 
INFLUENZA VIRUSES IN CHILDREN

(Principi et al. NEJM 2004)

MPV
(N=35)

RSV 
(N=141)

INFLUENZA 
(N=223)

Fever
> 38.5

28 (80.0%)* 66 (46.8%) 179 (80.3%)**

Respiratory 
tract infection

35 (100%) 135 (95.7%) 199 (89.2%)

Gastrointestinal 
infection

0 6 (4.3%) 14 (6.3%)

Fever without 
source 0 0 10 (4.5%)

*p<0.05 and **p<0.0001 vs RSV



HOSPITALIZATION DURING INFLUENZA 
SEASON ACCORDING TO AGE 

(Da Neuzil KM et al. NEJM 2000)



HOSPITALIZATION DURING INFLUENZA SEASON 
ACCORDING TO AGE AND PRESENCE OF 

UNDERLYING CHRONIC DISEASE 
(Izurieta HS et al. NEJM 2000)

YEARS AGE

HOSPIT./
100,000 HR 
SUBJECTS

HOSPIT./
100,000 HEALTHY 

SUBJECTS

1973 - 1993

0-11 mos
12-24 mos
3 – 4 yrs
5 – 14 yrs

1900
800
320
92

496 – 1038
186
86
41

1992 – 1997

0-23 mos
2 – 4 yrs
5 – 17 yrs

-
-
-

144 – 187
0 – 25
8 – 12

1968 - 1973

15 – 44 yrs
45 – 64 yrs
> 65 yrs

56 – 110
392 – 635
399 – 518

23 – 25
13 – 23 

-

1969 – 1995 < 65 yrs

> 65 yrs

-
-

20 – 42 (*)
125 - 228 (*)

(*) without a separation between HR and healthy subjects.



Neuzil KM et al., N Engl J Med 2000

INCREASE IN OUTPATIENT VISITS AND 
ANTIBIOTIC COURSES DURING 

INFLUENZA SEASON



INFLUENZA ASSOCIATED DEATHS AMONG 
CHILDREN IN THE UNITED STATES

• 153 influenza-related deaths

• Median age of died children was 3 years 
(63% aged <5 yrs)

• 31% died outside hospital setting

• 29% died within three days after the onset 
of the illness

• 47% had previously been healthy 

Bhat et al., N Engl J Med 2005



NEUROLOGIC COMPLICATIONS IN 
CHILDREN HOSPITALIZED WITH 

INFLUENZA

• Of 842 patients, 72 had an influenza-
related neurologic complications (INC)

• Seizures were the most common neurologic 
complication, whereas encephalopathy was 
uncommon

• An age of 6-23 months and an underlying 
neurologic or neuromuscular disease were 
independent risk factors for INC

 
Newland et al., J Pediatr 2007



SOCIOECONOMIC IMPACT OF INFECTIONS DUE TO 
hMPV, RSV, INFLUENZA ON HOUSEHOLDS 

(Principi et al. NEJM 2004)

hMPV+ 
households

RSV+ 
households

INFLUENZA+ 
households

Similar disease to 
the study child

16 (12.5%)* 24 (4.7%) 78 (9.7%)*

Outpatient visits 16 (12.5%)** 16 (3.2%) 78 (9.7%)**

Antipyretic use 14 (10.9%)* 18 (3.6%) 104 (12.9%)**

Antibiotic use 6 (4.7%) 11 (2.2%) 36 (4.5%)

Hospitalization 0 0 3 (0.4%)

Days lost from work 
(median,range) 4 (2-10)* 2.5 (2-7) 4 (1-10)*

Days lost from 
school (median, 
range)

4 (3-15)* 2 (2-4) 5 (1-15)*

*p <0.05 and **p <0.0001 vs RSV+ households



TARGET GROUPS FOR INFLUENZA  
VACCINATION  IN PEDIATRIC AGE
(ACIP, MMWR 2008; Italian Ministry of Health, 2008)

� CHILDREN > 6 MONTHS WITH :
  CHRONIC PULMONARY DISEASES (INCLUDING 

     ASTHMA)
     CARDIOVASCULAR DISEASE 
     RENAL, HEPATIC OR HEMATOLOGICAL   
     DISORDERS      
  METABOLIC DISORDERS 
  IMMUNOSUPPRESSION (INCLUDING HIV)

     ANY CONDITION THAT CAN COMPROMISE 
     RESPIRATORY FUNCTION OR THAT INCREASE 
     THE RISK OF ASPIRATION
� SUBJECTS AGED 6 MONTHS-18 YEARS WHO ARE 
RECEIVING LONG-TERM ASPIRIN THERAPY  



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 
(n=12)

8.3 25.0 33.3

Cardiac disease (n=47) 0* 6.4 12.8

Diabetes (n=14) 7.1 14.2 35.7

Chronic renal dysfunction 
(n=25)

8.0 16.0 32.0

Hemoglobinopathies (n=12) 8.3 16.7 33.3

Primary immunodeficiency 
(n=11)

9.1 18.2 36.4

Cancer (n=18) 5.6 16.7 33.3

HIV infection (n=10) 10.0 30.0 40.0



VACCINATED HIGH-RISK CHILDREN 
(No.=72)

Why is your child vaccinated against 
influenza?

ANSWER FREQUENCY

Pediatrician’s 
recommendation

63 (87.5%)

Protection of parents 6 (8.3%)

Protection of an elderly 
family members

2 (2.8%)

Previous serious 
influenza-like illness

1 (1.4%)

Esposito S et al. Vaccine 2006



UNVACCINATED HIGH-RISK 
CHILDREN (No.=202)

Why is your child not vaccinated 
against influenza?

ANSWER FREQUENCY

Lack of awareness 173 (85.6%)

Inconvenience 11 (5.5%)

Concern about side 
effects

18 (8.9%)

Esposito S et al. Vaccine 2006



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 
sufficiently severe

68 (26.6%)

Poor efficacy of 
influenza vaccines

149 (58.2%)

Concern about side 
effects

39 (15.2%)

Esposito S et al., Vaccine 2006



ASTHMA AND INFLUENZA 
VACCINATION

(Am Lung Ass Asthma Clin Res Centers, N Engl J Med 2001)

�2,032 patients with chronic asthma aged 
3-64 years (712 < 14 anni)

�Randomized 1:1 to receive TIV or 
placebo

�Asthma exacerbation in the 2 weeks 
after enrollment:

      TIV 28.8%

      PLACEBO 27.7%



Am Lung Ass Asthma Clin Res Centers, N Engl J Med 2001



Am Lung Ass Asthma Clin Res Centers, N Engl J Med 2001



INFLUENZA AND ASTHMA: EFFICACY OF THE 
VACCINATION 

(Kramarz P et al., J Pediatr 2000)

•  





TARGET GROUPS FOR INFLUENZA  
VACCINATION  IN PEDIATRIC AGE

(ACIP, MMWR 2008)

ALL CHILDREN AGED 6 MONTHS – 18 YRS

ALL HOUSEHOLD CONTACTS (INCLUDING 
CHILDREN) OF CHILDREN AGED <59 

MONTHS AND ADULTS AGED >50 YEARS

ALL HOUSEHOLD CONTACTS (INCLUDING 
CHILDREN) OF PERSONS WITH HIGH-

RISK MEDICAL CONDITIONS



OCCURRENCE OF ACUTE OTITIS MEDIA 
ACCORDING TO INFLUENZA 

VACCINATION
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EFFECTIVENESS FOR INFLUENZA VACCINATED 
AND UNVACCINATED CHILDREN WITH 

RECURRENT RESPIRATORY TRACT INFECTIONS 

STUDY CHILDREN VACCINATED

(N=64)

CONTROLS

(N=63)

P VALUE

NO. OF URTI 1.68 + 1.62 4.52 + 2.43 <0.0001

NO. OF LRTI 0.68 + 0.88 1.24 + 1.32 0.0042

NO. OF FEBRILE 
RESPIRATORY 
ILLNESSES

1.59 + 1.49 3.87 + 2.74 <0.0001

NO. OF 
HOSPITALIZATIONS

0.05 + 0.23 0.10 + 0.25 0.417

NO. OF ANTIBIOTIC 
PRESCRIPTIONS

1.32 + 1.28 2.35 + 1.59 <0.0001

NO. OF ANTIPYRETIC 
PRESCRIPTIONS

2.21 + 2.03 3.98 + 2.37 <0.0001

MISSED SCHOOL 
DAYS

3.10 + 6.23 13.83 + 12.50 <0.0001

Esposito S et al., Vaccine 2003.



EFFECTIVENESS AMONG HOUSEHOLD 
CONTACTS OF INFLUENZA VACCINATED AND 
UNVACCINATED CHILDREN WITH RECURRENT 

RESPIRATORY TRACT INFECTIONS 

HOUSEHOLD CONTACTS VACCINATED CONTROLS P VALUE

LOSS OF MATERNAL WORK 
DUE TO CARE FOR THE ILL 
CHILD

0.64 + 1.86 4.05 + 5.34 <0.0001

LOSS OF PATERNAL WORK 
DUE TO CARE FOR THE ILL 
CHILD

0.11 + 0.46 0.97 + 2.24 0.001

NEED FOR HELP DUE TO 
CARE FOR THE ILL CHILD

53.5% 74.7% 0.012

NO. WITH RESPIRATORY 
ILLNESS

1.88 + 1.68 2.90 + 1.68 0.0005

NO. OF MEDICAL VISITS 1.22 + 1.37 2.06 + 1.77 0.002

NO. OF HOSPITALIZATIONS 0.01 + 0.12 0 0.354

Esposito S et al., Vaccine 2003.



IMMUNOGENICITY OF TWO DIFFERENT 
INFLUENZA VACCINES IN CHILDREN AGED 

6 MONTHS – 5 YEARS 
(Kanra, Marchisio et al., Pediatr Infect Dis J 2004) 



Fluad general overview 
Fluad immunogenicity in unprimed healthy children 

(6-<36 moa) - Study V70P2
H1N1 H3N2 B

FLUAD Vaxigrip

Seroprotection

Seroconversion  or 
Significant Increase

Vesikari et al., ICAAC 2007 Chicago



EFFICACY OF TIV IN OTHERWISE 
HEALTHY CHILDREN AGED 2-5 YEARS 

(Esposito et al., Vaccine 2006)



IMPACT OF INFLUENZA VACCINATION IN 
CHILDREN AGED  2-5 YEARS ON 

HOUSEHOLDS 
(Esposto et al. Vaccine 2006)



COST-EFFECTIVENESS OF ADJUVANTED 
INFLUENZA VACCINATION

Marchetti et al., Hum Vaccine 2007



INFLUENZA VACCINATION IN 
PEDIATRIC AGE

� CHILDREN WITH MEDICAL PROBLEMS
TO URGENTLY IMPROVE INFLUENZA 
VACCINATION COVERAGE IN CHILDREN WITH 
THE TRADITIONAL CHRONIC UNDERLYING 
DISEASES

  
   TO INCLUDE IN THIS GROUP CHILDREN WITH 
RECURRENT AOM OR RRTIs

� OTHERWISE HEALTHY CHILDREN
TO CONSIDER THE UNIVERSAL INFLUENZA 
VACCINATION FOR MEDICAL AND 
SOCIOECONOMIC REASONS IN CHILDREN AGED 
6-59 MONTHS


