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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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In  Medicine  and  Public  Health  

cocooning = vaccination  strategy  implemented  
against  vaccine-preventable  diseases 

● that  affect  infants  disproportionately  

● high  morbidity  and  mortality  

● are  caused  by  pathogens  that  are  transmitted  
and  spread  easily  within  families
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Aim  of  the  cocooning  strategy    

indirectly  protect  neonates  and  young  infants  from  

infections  by  vaccinating  their  household  contacts  

●● mother,  father  

●● siblings 

●● grandparents

● nanny   
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herd  immunity  = family  immunity  
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Seasonal  influenza

significant  morbidity  and  mortality  

elderly  

persons  with  underlying  conditions

infants  < 6  months  old 
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1  admission  in  hospital

per  100  healthy infants  <6  months  because  of  influenza-like  illness
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10  outpatient  visits  

5  antibiotic  prescriptions 
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δεδομένα  medicare  

1973 – 1993 

408 (27%)     

Υποσαχάρια  Αφρική 385 (25%)  

Νότια  Αμερική  342 (23%)

Ευρώπη 189 (13%)

έση  Ανατολή – Β. Αφρική 148 (10%)    

Ωκεανία 30 (2%)

Βόρεια  Αμερική 13 (1%)  
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Limited  opportunities  for  preventing  
influenza  among  infants  <  6  months

vaccination  during  
pregnancy  

cocooning  strategy

vaccination

antiviral  prophylaxis
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Rationale  for  the  cocooning  strategy   

●● young  infants  contract  influenza  almost  exclusively 

from  their  household  members

●● 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
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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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Methods    
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hospitalization  

acute  otitis media,  bronchiolitis and / or  pneumonia  

prescription  of  antibiotics  

breastfeeding,  passive  smoking,  pneumococcal  immunization 
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Follow – up  of  infants  

(by  telephone  every  2  weeks  during  the  influenza  season)

fever  and / or  respiratory  symptoms

healthcare  seeking 
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acute respiratory infection   

febrile episode 

influenza-like illness 

health-care  seeking

hospitalization

prescription of antibiotics        

excluded  from  
analysis: 16  infants

included in the  
analysis: 266 infants    

vaccinated  
mothers: 271

included in the  
analysis: 264 infants    

excluded  from  
analysis:  27 infants  

unvaccinated 
mothers: 282

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

febrile episode 

influenza-like illness  

health-care  seeking

hospitalization

prescription of antibiotics        

enrolled
mothers: 553    

delivered: 
282  infants     

delivered: 
291 infants    
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Results  

553  mothers  (families)  - 1844  household  members  

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

complete  cocooning  in  183  (33,1%)  families 
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Increased  likelihood*  for  influenza  

vaccination  uptake  by  mothers:

● larger  households 

● lower  gestational  age 

● younger  infants  at  the  onset  

of  the  influenza  season

* Multiple  logistic  regression  analysis  results  with  a  p-value <0.05                       
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Morbidity  of  the  530  infants  during  the  2012 – 2013

influenza  season
_______________________________________________________          

● acute  respiratory  infection  episodes:  227  

● febrile  episodes:  91

● episodes  of  influenza - like  illness:  81

● episodes  of  healthcare  seeking:  201

● hospitalizations:  59

● episodes  of  antibiotics  prescription:  74                     
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*  The  study  power  based  on  the  Pearson  x2 test  was  93%.
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Mean  number  of  episodes  of  morbidity,  healthcare  seeking    

and  antibiotics  per  infant  by  maternal  vaccination  status

____________________________________________________

post-partum  vaccination 

no yes_ 

acute  respiratory  infection 0.5 0.3

febrile  episode 0.3 0.1

influenza-like  illness 0.2 0.1

healthcare  seeking 0.5 0.3

prescription  of  antibiotics 0.2 0.1

*p-value < 0.001  for  all  comparisons
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Maternal  influenza  vaccine  effectiveness  during   

the  2012 - 2013  influenza  season  in  infants
______________________________________________

against  

● acute  respiratory  infection: 37.7% 

● febrile  episode: 50.3%

● influenza-like  illness: 53.5% 

● healthcare  seeking:  41.8%

● prescription  of  antibiotics:  45.4% 
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Δηλωμένα  κρούσματα  ελονοσίας  ανά  πλασμώδιο*
Ελλάδα,  2005 - 2009

* * σε σύνολο  166  δηλωμένων  κρουσμάτων

ΚΕ.ΕΛ.Π.ΝΟ.
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Implementation  of  the  influenza  cocooning   

strategy  in  NICUs  and  maternity  clinics  
_________________________________________________________

Advantages  
● ease  approach  of  parents

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

Challenges 
● vaccination  of  visitors  (cost,  legal  issues)  

● vaccination  of  siblings  - outpatient  office  

● involvement  of  healthcare  professionals  not  familiar  with  vaccines   

(obstetricians,  midwifes)  – need  to  educate  them

● flexible  vaccine – delivery  systems
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Conclusions 

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.
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Thank  you  for  your  attention ! 
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