
Review	
  of	
  adverse	
  events	
  a/er	
  
influenza	
  vaccina4on	
  in	
  children	
  

	
  
Influenza	
  Specialist	
  Group	
  	
  
Annual	
  General	
  Mee5ng	
  
31	
  Jan	
  –	
  1	
  Feb	
  2016	
  

	
  Dr	
  Jean	
  Li-­‐Kim-­‐Moy	
  
	
  Paediatrician/Research	
  Fellow	
  	
  
	
  Na5onal	
  Centre	
  for	
  Immunisa5on	
  Research	
  and	
  Surveillance	
  	
  
	
  of	
  Vaccine-­‐Preventable	
  Diseases	
  (NCIRS)	
  

www.ncirs.usyd.edu.au 





Addressing	
  burden:	
  Vaccina5on	
  is	
  key	
  

•  Australian	
  flu	
  vaccina5on	
  rates	
  in	
  children	
  very	
  
low	
  
–  1.0-­‐1.6%	
  of	
  all	
  6m-­‐<7y	
  per	
  year	
  (2010-­‐2014)1	
  

–  5-­‐8%	
  in	
  WA	
  free	
  program	
  (for	
  6m	
  -­‐	
  <5	
  years)1	
  

•  Universal	
  paediatric	
  vaccina5on	
  ?on	
  the	
  horizon	
  
– US/Canada:	
  all	
  healthy	
  children	
  >6	
  months	
  	
  
– UK:	
  staged	
  introduc5on	
  of	
  LAIV	
  from	
  2013-­‐2014	
  
season	
  

–  Likely	
  herd	
  immunity	
  effects2	
  (UK	
  LAIV	
  evidence)	
  1.  ACIR	
  data.	
  	
  Personal	
  communica5on.	
  Brynley	
  Hull	
  
2.  Pebody	
  et	
  al.	
  Eurosurveillance.	
  2015;20:pii=30029	
  



2010:	
  Unexpected	
  Febrile	
  Seizures	
  in	
  
Children	
  aged	
  <5	
  years	
  

•  Temporary	
  na4onal	
  suspension	
  of	
  flu	
  
vaccina5on	
  

•  5-­‐7	
  febrile	
  seizures	
  per	
  1000	
  vaccinated	
  children1,2	
  
•  only	
  with	
  bioCSL	
  Fluvax®	
  and	
  Fluvax	
  Junior®	
  
•  Drama5c	
  effects	
  on	
  parental	
  confidence	
  in	
  flu	
  
vaccine	
  and	
  flu	
  vaccine	
  uptake3	
  

1.  TGA	
  Report:	
  hjps://www.tga.gov.au/file/555/download	
  
2.  Armstrong	
  et	
  al:	
  BMJ	
  open.	
  2011;1:e000016	
  
3.  Blyth	
  et	
  al:	
  Vaccine.	
  2014;32:4075-­‐4081.	
  





Influenza	
  vaccine	
  coverage	
  in	
  WA	
  

45%	
  →	
  5%	
  

•  Parents	
  concerned	
  re	
  side	
  effects:	
  	
  	
  
39.2%	
  (2008-­‐2009)→	
  67.7%	
  (2010-­‐2012)	
  



Outline	
  

• WHAT	
  do	
  we	
  know	
  about	
  safety	
  of	
  
influenza	
  vaccines	
  in	
  children	
  
– Systema5c	
  review	
  of	
  fever	
  aner	
  TIV	
  
– Brief	
  review	
  of	
  lessons	
  from	
  bioCSL	
  
– Safety	
  surveillance	
  in	
  the	
  post-­‐bioCSL	
  era	
  
– New	
  vaccines:	
  QIV	
  



Large	
  body	
  of	
  evidence	
  suggests	
  
TIV	
  is	
  safe	
  in	
  children	
  

•  US	
  Post-­‐marke5ng	
  surveillance	
  (PMS)	
  studies	
  
•  Goodman	
  et	
  al	
  (2006)	
  Pediatrics.	
  2006;117(5):e821-­‐6.	
  	
  

–  13,383	
  children	
  aged	
  6-­‐23m.	
  	
  
– No	
  elevated	
  hazard	
  ra4os	
  aner	
  dose	
  1	
  TIV	
  incl	
  seizure	
  	
  	
  

•  Hambidge	
  et	
  al	
  (2006)	
  JAMA.	
  2006;296(16):1990-­‐7.	
  

–  45,356	
  children	
  aged	
  6-­‐23	
  months.	
  No	
  serious	
  MAEs	
  
associated	
  incl	
  febrile	
  seizures	
  

•  Glanz	
  et	
  al	
  (2011)	
  Arch	
  Pediatr	
  Adolesc	
  Med.	
  2011;165:749-­‐755	
  

–  66,283	
  children	
  aged	
  24-­‐59m	
  
– No	
  serious	
  MAEs	
  associated	
  with	
  TIV	
  

MAE:	
  medically-­‐ajended	
  adverse	
  event	
  



What	
  is	
  the	
  expected	
  rate	
  of	
  fever	
  
aner	
  TIV	
  in	
  children?	
  

Li-­‐Kim-­‐Moy	
  et	
  al.	
  Eurosurveillance.	
  2015;20:pii=21159.	
  	
  



Systema5c	
  Review	
  of	
  Fever	
  aner	
  TIV	
  in	
  
children	
  

•  Published	
  and	
  unpublished	
  trial	
  data	
  of	
  TIV	
  in	
  
children	
  2005-­‐2012	
  

•  Propor5on	
  meta-­‐analysis	
  of	
  fever	
  rates	
  
•  6-­‐35	
  months	
  and	
  3-­‐17	
  years.	
  	
  
•  ≥38°C	
  defini5on	
  	
  
•  Vaccine	
  dose	
  number,	
  vaccine	
  type	
  and	
  
vaccine	
  manufacturer	
  

Li-­‐Kim-­‐Moy	
  et	
  al.	
  Eurosurveillance.	
  2015;20:pii=21159.	
  	
  



Pooled	
  es5mates	
  of	
  fever	
  post	
  TIV	
  

Fever	
  in	
  
RCTs	
  of	
  TIV	
  

Age	
   Dose	
   Number	
  of	
  
children	
  

Overall	
  
fever	
  

es4matea	
  
(%)	
  

95%	
  CI	
   I2	
  

	
  Non-­‐
adjuvanted	
  
vaccines	
  
	
  

6–35m	
   Dose	
  1	
   1,543	
   6.7	
   3.0–11.8	
   87.7	
  

Dose	
  2	
   1,501	
   7.6	
   3.5–13.0	
   87.6	
  

3–17y	
   Dose	
  1	
   795	
   6.9	
   5.2–8.7	
   NAb	
  

Dose	
  2	
   775	
   5.4	
   1.2–12.1	
   NAb	
  

Li-­‐Kim-­‐Moy	
  et	
  al.	
  Eurosurveillance.	
  2015;20:pii=21159.	
  	
  

Excludes	
  bioCSL	
  vaccines.	
  No	
  RCTs	
  available	
  at	
  the	
  5me	
  



Wood	
  et	
  al	
  2014	
  
Med	
  J	
  Aust.	
  2014;201:596-­‐600.	
  	
  

•  Ac5ve	
  surveillance	
  
study	
  

•  2013	
  season	
  
•  981	
  children	
  
•  AE	
  within	
  72	
  hours	
  

post	
  inac5vated	
  TIV	
  
	
  



bioCSL	
  flu	
  vaccine	
  studies	
  
•  2	
  uncontrolled	
  clinical	
  trials.	
  Age	
  cohorts	
  
•  Nolan	
  et	
  al.	
  (2009)	
  Influenza	
  Other	
  Respi	
  Viruses.	
  2009;3(6):315-­‐25.	
  

•  Lambert	
  et	
  al.	
  (2013)	
  Influenza	
  Other	
  Respir	
  Viruses.	
  2013;7(5):676-­‐85.	
  
Fever	
  rate	
   Dose	
  1	
   Dose	
  2	
  

6-­‐35	
  months	
   28.6%	
   17.9%	
  

≥3	
  -­‐	
  <9	
  years	
   19.5%	
   9.9%	
  

Fever	
  rate	
   Dose	
  1	
   Dose	
  2	
   2nd	
  year	
  booster	
  

6-­‐35	
  months	
   22.5%	
   22.5%	
   39.5%	
  

≥3	
  -­‐	
  <9	
  years	
   15.6%	
   8.2%	
   27.0%	
  

Li-­‐Kim-­‐Moy	
  et	
  al.	
  Eurosurveillance.	
  2015;20:pii=21159.	
  	
  



bioCSL	
  RCT	
  in	
  children:	
  Brady	
  2014	
  

Cohort A = 6-35m 
Cohort B = 3-8yrs 

Vaccine.	
  2014;32(52):7141-­‐7	
  

2.5x	
  more	
  fever	
  
with	
  bioCSL	
  	
  

Completed	
  just	
  
aner	
  2010	
  events	
  

Age	
   Afluria	
  -­‐	
  BioCSL	
   Fluzone	
  -­‐	
  Sanofi	
   p	
  value	
  
Fever	
  rate	
   6-­‐35m	
   37.1	
  %	
  (229)	
   13.6%	
  (228)	
   p<0.001	
  

3-­‐8y	
   21.8%	
  (252)	
   9.4%	
  (255)	
   p<0.001	
  
9-­‐17y	
   6.3%	
  (254)	
   4.0%	
  (250)	
  



BioCSL’s	
  
root	
  cause	
  
analysis	
  

Vaccine.	
  2014;32(30):3861-­‐8.	
  
Vaccine.	
  2014;32(30):3869-­‐76.	
  



bioCSL	
  root	
  cause	
  analysis	
  

•  Reactogenic	
  strains.	
  A/H1N1pdm09,	
  B	
  
Brisbane	
  

•  Poor	
  spli[ng	
  (Sodium	
  taurodeoxycholate	
  
used	
  by	
  bioCSL	
  only)	
  

•  Viral	
  RNA	
  fragments	
  retained	
  
•  Excessive	
  cytokine	
  response	
  
•  Trials	
  underway	
  of	
  reformulated	
  CSL	
  Flu	
  
vaccine	
  with	
  increased	
  TDOC	
  for	
  B	
  strains	
  



•  Horvath	
  review:	
  25	
  May	
  2011	
  
–  Improved	
  data	
  collec5on	
  on	
  vaccine	
  usage	
  and	
  
vaccine	
  safety	
  	
  

– Systems	
  for	
  5mely	
  repor5ng	
  of	
  AEFI	
  

hjp://www.immunise.health.gov.au/internet/immunise/publishing.nsf/Content/clinical-­‐updates-­‐and-­‐news/$File/
Horvath-­‐review-­‐outcomes.pdf	
  



Ausvaxsafety 	
  Eurosurveillance	
  2015:	
  2015;20(43):pii=30050	
  
	
  



AusVaxSafety	
  
•  Ac5ve	
  surveillance	
  of	
  adverse	
  events	
  aner	
  flu	
  vaccina5on	
  in	
  

children	
  
•  U5lises	
  the	
  Vaxtracker	
  and	
  SmartVax	
  repor5ng	
  tools	
  
•  Now	
  5	
  states	
  
•  Automated	
  SMS/email	
  to	
  parents	
  
•  AEs	
  during	
  72	
  hours	
  
•  Reply	
  by	
  smartphone/web	
  survey	
  

Surveillance	
  
mechanism

Jurisdic4on	
  
(n=4)

Par4cipa4ng	
  sen4nel	
  surveillance	
  sites	
  
(n=69)

AMS GP Hospital	
  clinic Community	
  clinic
Vaxtracker NSW 7 32 2 1

SA 	
   	
   1 	
  
Vaxtracker/	
  
SmartVax* Vic 	
   1 2 	
  

SmartVax WA 	
   21 1 1
Both All 7 54 6 2



AusVaxSafety	
  

•  Fever	
  meta-­‐analysis	
  +	
  Wood	
  study	
  +	
  
2014	
  results	
  guided	
  thresholds	
  
–  Expected	
  fever	
  rate	
  6%	
  
–  Threshold	
  fever	
  rate	
  for	
  signal	
  13%	
  

•  fast	
  ini5al	
  response	
  cumula5ve	
  
summa5on	
  and	
  Bayesian	
  methods	
  
allowed	
  rapid	
  signal	
  detec4on.	
  

•  Weekly	
  report	
  to	
  DoH	
  and	
  TGA	
  
•  Safety	
  established	
  within	
  3	
  weeks	
  

0	
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control	
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Fever	
  reported	
  a/er	
  TIV	
  -­‐	
  CUSUM	
  
chart	
  

§Expected	
  rate	
  =	
  6%	
  	
  	
  Threshold	
  rate	
  
=	
  13%	
  

	
  	
  	
  	
  



•  4.4%	
  Fever	
  overall	
  
•  8.7%	
  fever	
  (concomitant	
  vaccines)	
  vs	
  3.3%	
  flu	
  
vacc	
  only	
  (p<0.001)	
  

•  1.1%	
  medical	
  ajendance	
  
•  0.2%	
  (5/3340)	
  febrile	
  seizures.	
  4	
  had	
  prev	
  sz	
  



Changes	
  overseas	
  

•  European	
  Medicines	
  Agency	
  
– CHMP:	
  Commijee	
  for	
  Medicinal	
  products	
  for	
  
human	
  use	
  

– Licensing	
  requirements	
  of	
  influenza	
  vaccines	
  
changing	
  

– Vaccine	
  manufacturers	
  must	
  conduct	
  annual	
  
enhanced	
  safety	
  surveillance	
  capable	
  of	
  rapidly	
  
detec5ng	
  new	
  safety	
  signals	
  	
  

1.  Wijnans	
  L.	
  Influenza	
  and	
  other	
  respiratory	
  viruses.	
  2016.	
  10(1),	
  2–8.	
  
2.  hjp://www.ema.europa.eu/docs/en_GB/document_library/Scien5fic_guideline/2014/04/WC500165492.pdf	
  



What’s	
  around	
  the	
  corner	
  
•  Quadrivalent	
  influenza	
  vaccines	
  (QIV)	
  

–  4	
  strains.	
  Higher	
  an5gen	
  dose	
  
•  2016:	
  first	
  year	
  of	
  funded	
  QIV	
  under	
  NIP.	
  	
  

–  No	
  TIV	
  on	
  NIP,	
  but	
  will	
  be	
  available	
  in	
  private	
  market	
  

•  Clinical	
  trials	
  suggest	
  similar	
  safety	
  profile	
  to	
  TIV	
  
RCTs	
   Age	
   Manufacturer	
  QIV	
  (n)	
  Safety	
  Conclusions	
  
Domachowske	
  (2013)	
   6m-­‐17y	
   GSK	
   915	
   AE	
  similar	
  to	
  TIV	
  
Rodriguez	
  Weber	
  (2014)	
   18-­‐47m	
   GSK	
   298	
   AE	
  similar	
  to	
  TIV	
  
Langley	
  (2013)	
   6m-­‐17y	
   GSK	
   1233	
   More	
  local	
  pain	
  with	
  QIV	
  
Langley	
  (2015)	
   6-­‐35m	
   GSK	
   299	
   AE	
  similar	
  to	
  TIV	
  
Cadorna-­‐Carlos	
  (2015)	
   9-­‐17y	
   Sanofi	
   329	
   AE	
  similar	
  to	
  TIV	
  
Greenberg	
  (2014)	
   6m-­‐8y	
   Sanofi	
   2893	
   AE	
  similar	
  to	
  TIV	
  
Wang	
  (2015)	
   6-­‐35m	
   Sanofi	
   158	
   AE	
  similar	
  to	
  TIV	
  



QIVs	
  on	
  NIP	
  

•  NIP	
  vaccines	
  only	
  for	
  at-­‐risk	
  and	
  indigenous	
  children	
  
•  Mul4ple	
  brands	
  TIV/QIV	
  on	
  private	
  market	
  for	
  healthy	
  
•  Risk	
  of	
  inadvertent	
  use	
  GSK	
  product	
  in	
  <3y.o.	
  
•  No	
  evidence	
  of	
  harm.	
  RCTs	
  used	
  0.5mL	
  (Aust	
  adult	
  
dose).	
  

Brand	
   Manufacturer	
   Dose	
   Registered	
  for	
  
FluQuadri	
  
Junior®	
   Sanofi	
   0.25mL	
   6m	
  to	
  <3	
  years	
  
Fluarix	
  
Tetra®	
   GSK	
   0.5mL	
   ≥3	
  years	
  



ATAGI	
  Clinical	
  Advice	
  has	
  informa4on	
  on	
  
available	
  brands	
  for	
  various	
  age	
  groups	
  



Summary	
  

•  Large	
  body	
  of	
  evidence	
  shows	
  flu	
  vaccines	
  
currently	
  registered	
  for	
  use	
  in	
  children	
  to	
  be	
  
safe	
  

•  Close	
  monitoring	
  needed	
  for	
  new	
  vaccines	
  
including	
  strain	
  changes,	
  QIV,	
  &	
  bioCSL	
  vac	
  

•  Real	
  5me	
  surveillance	
  at	
  the	
  beginning	
  of	
  each	
  
flu	
  season	
  documen5ng	
  AEs	
  in	
  place	
  	
  

•  GP/Public	
  awareness	
  of	
  safety	
  monitoring	
  and	
  
results	
  will	
  aid	
  public	
  confidence	
  &	
  vac	
  uptake	
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