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Cocoon: definition

(verb) to wrap or envelop tightly for protection
to protect someone or something from an

unpleasant situation
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cocooning = vaccination strategy implemented
against vaccine-preventable diseases

e that affect infants disproportionately
e high morbidity and mortality

e are caused by pathogens that are transmitted
and spread easily within families
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Infections by vaccinating their household contacts

e mother, father
e siblings
e grandparents

® nanny

herd immunity

— indirectly protect neonates and young infants from

= family immunity
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1

significant morbidity and mortality

elderly

persons with underlying conditions

Influenza

Infants <6 months old
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Figure 1. Hospitalizations for Influenza per 1000 Children (Panel A} and the Proportion of Hospitalizations for Acute
Respiratory Tract Infection or Fever Attributable to Influenza (Panel B), 2000-2004.

Panel A shaws hospitalizations for influenza per 1000 children, according to study )rcar age gmup and study site,
from Octaber 2000 through Septernber 2004. Panel B shows the proportion of he 18 for acute respiratory
tract infection or fever that were attributable to influenza during the 2000-2004 mﬂucnza seasons from the sites
showr in Panel A (Rochester and Nashville, all four seasons; Cinelnnati, 2003-2004 anly).
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2003 - 2008. Pediatric Infectious Disease Journal 2010;29:585-590
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10 outpatient visits

5 antibiotic prescriptions

1 admission Iin hospital

per 100 healthy infants <6 months because of influenza-like illness
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TABLE 1. RATES OF HOSPITALIZATION FOR ACUTE CARDIOPULMONARY CONDITIONS ATTRIBUTABLE TO INFLUENZA.

AvERAGE Excess Mo. oF

No. oF No. 0F HOBPITALIZATIONS FOR MO, OF INFLUENZA- HosriTauzamions per 10,000

PERSON- ACUTE CARDIOFULMONARY CONDTIONS ATTREUTABLE HOSMTALIZATIONS CHILDREN PER YEAR
Aoz YEARS peR 10,000 Pers0ON- YEARS pER 10,000 Person-YEARe* (86% Cljt

INFLUENZA - PERI-INFLUENZA
CEASI SEARON SUMMER  TOTAL CRUDE  STANDARDIZEDY

T s 117 305 | %hivd 1407 608 114 467 449 1038 (89.0-118.6
6t <12 mo 82997 1117 854 413 &75 263 233 496 (35.3-63 %)
1o <3 yr 324 900 40 387 133 315 77 70 IR0 (14.2-23.0)
3o €3 302 344 233 193 138 173 39 41 8.6 (4.9-12.3)
Sto<lsy 1 N7 697 130 105 R 08 I3 i1 41 (18-3.5)

"Values are differences in rates between the influensa season and the pen-influenza season {the base-lne values),

tValues are weghted averages of anmual excess hospatahzations for 2 population of 10,000 persons withm the specified age group. The
excess hospiabizations were caleulated for cach stratum by multiphving the stratum-speafic difference m hospitalzanon rate by the proportion
of the study vear covered by the influenza season. CI denotes conbdence interval.

}The weighted average differences in rate between the influenza season and the peri-influenza season were calculated with stratum-specitic
persin-vears in all seasons as weaghts; strata were defined by age group, study vear, race, and nesidence.
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e young infants contract influenza almost exclusively

from their household members

e indirect protection of infants <6 months old

through vaccination of their close contacts
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Aim of the study

to estimate the effectiveness of the postpartum influenza

vaccination (cocooning) strategy in young infants

10
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prospective study

Alexandra Maternity Hospital; Elena Venizelou Maternity Hospital,;

NICU, Aghia Sophia Children’s Hospital, Athens, Greece

2012 — 2013 influenza season

Influenza vaccination of mothers and other household contacts of

neonates delivered or hospitalized from 1 Oct 2012 to 5 Jan 2013

data collection through personal interviews & chart review
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(by telephone every 2 weeks during the influenza season)

fever and /or respiratory symptoms

healthcare seeking

hospitalization

acute otitis media, bronchiolitis and /or pneumonia

prescription of antibiotics

111111

breastfeeding, passive smoking, pneumococcal immunization

12
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included in the » | influenza-like illness
analysis: 266 infants

vaccinated | delivered: > | health-care seeking
mothers: 271 282 infants

y

excluded from » | hospitalization

analysis: 16 infants N

prescription of antibiotics

enrolled
mothers: 553

delivered:
291 infants

excluded from
analysis: 27 infants

Structure of the early post-partum maternal influenza vaccination (cocooning) strategy

13
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553 mothers (families) - 1844 household members

vaccination rate: 45,6% (841/1844)

complete cocooning in 183 (33,1%) families

14
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Characteristic Vaccinated mothers TUnvaccinated mothers
n=2171 (%%) n=281 (%2)

Mean age, years (range) (n=348) 30.3 (13-46) 309 (1345
Roma population (n=5333) 13 (4.8} 10 (3.3)
Immigrants (n=333) 64 (23.6) 62 (21.9)
Area of residence (n=347)

urban 237 (87.4) 2472 (83.8)

rural 31(11.4) 37 (13.1)
Other cohabitants* {(n=333) 269 (99.3) 268 (95.0)
Mean no. of cohabitants® (n=533) 2.5 (0-9) 2.2 (0-9)
Children <18 years in the house® (n=553) 124 (45.7) 136 (48.2)
Mean no. of children <18 years® (range) (n=333) 0.6 (0-4) 0.7 (0-3)
Mean no. of residential rooms (range) (n=337) 3.1(1-5) 3.1(1-7y
Mean no. of cohabitants/rooms ratio (range) (n=5337)

1.6 (0.5-9) 1.3 (0.5-T)

Mean no. of parities (range)” (n=347) 0.6 (0-5) 0.6 (0-5)
Mean gestational age, weeks (range) (n=334) 37(23-43) 37.7 (25-41)
Caegarian zection (n=353) 157 (37.9) 162 (57.4)
Mean necnatal birth weight, g (range) (n=348) 29235 (670-4630) 3073 (600-4910)
2 Excluding the mother and the neonate
® Excluding the neonate
© Excluding the current pregnancy
n: number of participants whoe whom an answer was available; no: number

15

* Multiple logistic regression analysis

results

Increased

vaccination uptake by mothers:

e |larger households

e |lower gestational age

e younger infants at the onset

of the Influenza season

with a p-value <0.05

likelihood* for influenza
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Influenza season

e acute respiratory infection episodes: 227
e febrile episodes: 91

e episodes of influenza- like illness: 81

e episodes of healthcare seeking: 201

e hospitalizations: 59

e episodes of antibiotics prescription: 74

1A
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‘ Urvaccinated Mothers (n = 264) Vaccinated Mothers in = 266)

Type of llness No. (%) 95% Cl No. (%) 95% CI PValug
ARI 105(39.8 338457 66 (24.8 196-300 <001
Febile episode 50(18.9) 14.2-321 25(9.4) 59129 002
1L 45(17.0) 125-216 21(19) 46-112 001
Acite otitis media® 9(3.4) 1.2-56 4(15) 0-310 156
Bronchiolitis” 40(15.2) 108-195 26 (9.8) 6.2-134 061
Preumania’ 2(0.8) 3-18 208 0-18 994
Healthcare seeking 9937 5) 316-434 58 121.8 168-268 <00
Admission to hospital 26(98) 6.2-135 23 (66} 5.2-120 633
Administration of anthiotics 40(15.2) 108-195 22183) 49-116 014

Abbreviations: ARI, acute resprratory illness; Cl, confidence intenval, IL, influenzadike llness.

* Diagnosed bya pediatrician.

* The study power based on the Pearson x? test was 93%.
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ARI Febrile episode IL1

ARIL acute respiratory illness: 1L.1: imfluenza-like illness
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post-partum vaccination

no yes
acute respiratory infection 0.5 0.3
febrile episode 0.3 0.1
influenza-like iliness 0.2 0.1
healthcare seeking 0.5 0.3
prescription of antibiotics 0.2 0.1

*p-value < 0.001 for all comparisons

19
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uenza vaccine effectiveness during

2013 Influenza season In infants

against

e acute respiratory infection: 37.7%

e febrile episode: 50.3%

e influenza-like illness: 53.5%

e healthcare seeking: 41.8%

e prescription of antibiotics: 45.4%

20
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for factors associated with reported morbidity and utilization of health-care services in infants during

End-point Statistically significantly associated factors Odds 95% CI p-value
Febrile episode no post-partum maternal vaccination against influenza 2338 1.324-4 201 0.004
large number of household contacts 1.301 1.087-1.556 0.004
ARI increased number of parities 1.501 1.164-1.936 0.002
no post-partum maternal vaccination against influenza 1.791 1.185-2.708 0.008
no pneumococcal vaceination of mfant 1.693 1.042-2.757 0.033

ILI no post-partum maternal vaccination against influenza 2718 1.460-5.061 0.002
large number of household contacts 1354 1.124-1.630 0.001

Health-care seeking increased number of parities 1454 1.154-1.909 0.002
no post-partum maternal vaccination against influenza 3.122 1.479-6.590 0.003

no breastfeeding or breastfeeding of short duration 1.105 1.018-1.1%4 0.016

Hospitalization large number of household contacts 1357 1.107-1.664 0.003
Unvaccinated nfants against pnevmococcus 3122 1.479-6.390 0.003

older nfant age at the onset of the mfluenza season 1.284 1.022-1.614 0.032

Administration of antibiotics younger maternal age 1.110 1.053-1.169  <0.001

Increazed number of parities 1.997 1418-2811  <0.001

ub post-partum maternal vaccination against influenza 2115 1.097-4.079 0.025

older infant age at the onset of influenza season 1.340 1.075-1.673 0.010

ART: acute respiratory illness; ILL: influenza-like illness; CI: confidence interval
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strategy In NICUs and maternity clinics

Advantages

e ecase approach of parents

e development of immunity around the neonates as early as 2 weeks old

Challenges
e vaccination of visitors (cost, legal issues)
e vaccination of siblings - outpatient office
e involvement of healthcare professionals not familiar with vaccines
(obstetricians, midwifes) — need to educate them
e flexible vaccine —delivery systems
22
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Maternal vaccination against influenza early post-partum

reduces morbidity, healthcare seeking, and consumption of

antibiotics in young infants during the influenza season.

Vaccination of fathers and other household contacts had no

statistically significant impact on morbidity of their infants.

Our findings strongly support the recommendations for

vaccinating the mothers against influenza early post-partum.

23
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