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Active surveillance to assess vaccine benefits and risks

 Overview

 ‘Routine’ surveillance

 Active surveillance network examples – Australia

 Implementation (benefit/risk) research – case studies



WHO IVIR meeting 2015

http://www.who.int/immunization/sage/meetings/2015/october/Kang_IVIRAC_SAGE_Oct_2015C.pdf?ua=1



Before 
program

• Anticipated impact and cost effectiveness

? Real vaccine preventable incidence

• ? NNV to prevent 1 case

• Program implementation – need for strong focus

Program 
specific 

plans

• Vaccine coverage

• Disease surveillance

• Safety surveillance

Why?

• Real world benefit – risk profile

• Ensure impact justifies expenditure

• Maintain confidence in and support of program

• Strengthen health system

• Capacity building



Only part of the picture…..?



Approaches

Disease surveillance

•Disease or syndrome? (definition, 
sensitivity, specificity)

•Laboratory test? (+/- clinical details)

•Population –
all/sentinel/cohort/?representative?

Severity (primary care, ED, 
hospitalised, ICU, death, disability/long 
term outcomes)

Vaccine status in affected individuals

Time frames for outcomes?

•Administrative data (hospital coded 
discharges - not clinically confirmed)

•Health care utilisation

Safety surveillance

• Vaccine characteristics from clinical 
trials (trial populations differ from real 
world eg age, health status, ethnicity)

• Expected AEFI

• AE of special interest (AESI)

• Population –
all/sentinel/cohort/?representative?

• Time frames

• Background rates of potentially related 
events (eg fever, death, AID)

• Health care utilization / Severity ?

Coverage

• Doses distributed or 
administered?

• By region 
(aggregated) or 
individual level data 
?

• By specific groups 
(age, sex, location)

• Delays in provision?

Understanding inherent and 

potential LIMITATIONS of each 

approach

Available data and surveillance 

capacity pre-program varies



Active surveillance? 

2 network examples

Existing national databases in Australia

 immunisation register – now all age, child only until 2016

 notifiable diseases – rapid but limited utility for some diseases

 hospitalisation and death databases – de-identified + delays 

 primary care - limited data

 Safety – ‘passive’ AEFI reporting

Limited capacity 

and lengthy waiting 

time to link 

datasets



Active Sentinel 
Surveillance

•Pre-specified conditions

•8 Australian paediatric 
hospitals

Recruit patients 
that meet criteria

•Waiver of consent
•Patient data collection
•Collection of specimens

Analyses 

Before – after 
incidence (RI)

VE using TND 
(controls)

Severity, risk factors

Reports & 
publications

Active 
Surveillance 
by NURSE

Emergency 
department

Inpatients

Intensive 
care

Laboratory 
results

Clinician 
notification

Extrapolation to 
national 

administrative 
data sets

1. Sentinel real-time hospital-based surveillance

www.paeds.edu.au



VPDs / Communicable diseases

INFLUENZA

• Influenza

• Pandemic 
Influenza

• With 15 adult 
hospital network

PERTUSSIS

• Pertussis

• VE, severity

• Genotypes

VZV

• Varicella and 
Zoster

• Genotypes

• VE, severity

GP A STREP

• Invasive group A 
strep

• Genotypes

• severity

MENING

• Invasive 
meningococcal 
disease

• Long term f/u

ENCEPHALITIS

• Australian Childhood Encephalitis

• VPDs common – eg influenza

ACUTE FLACCID PARALYSIS

• Acute flaccid paralysis

• Polio elimination

Syndromes

Adverse Events following Immunisation

INTUSSUSCEPTION

• Risk following rotavirus vaccines

• Severity

FEBRILE SEIZURES

• Post MMR, Varicella and MMRV 
vaccines

GUILLAIN BARRE 
SYNDROME

• Post Pandemic influenza 
vaccines



2. Active sentinel vaccine safety surveillance: 

patient reported outcomes

> 200 immunisation clinics

Patient/parents report AE via simple SMS survey 

day 3 post vaccination 

 All vaccines: automated, opt-out

 Response rates ~ 70%

 Most objective measures

• ISR

• Fever

• Medical attention (proxy - severe AE)

 Follow-up of medically attended cases
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Number of state/territory 
surveillance sites 
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ROTAVIRUS

Case study:



Intussusception (IS) following rotavirus vaccination 

2007

rotavirus vaccination on NIP

2011 Sentinel surveillance – clinically confirmed cases

comparison with historical ICD-coded data 

2013 Cases (confirmed) from 2 sources

Self controlled case series – IRR in risk v. non risk 

periods (0-7;0-21 days post vaccination compared with 

non risk periods)

2014 No difference in clinical outcomes (vaccine 

associated/non vaccine associated)

2016 Trends in hospital-coded IS – increase in dose 1 

age group (1-3 months only)

www.yalemedicalgr

oup.org

Buttery, J, Danchin M et al, Vaccine 2011; Quinn, et al, PIDJ 2012; Carlin JB, Macartney K, Lee KJ, et al. 

Clinical Infectious Diseases 2013;57:1427-1434; Buttery et al PHAA NIC 2014; Dey, A Rota meeting 2016.



Slide courtesy of Prof Julie Bines

http://www.sabin.org/sites/sabin.org/files/Julie%20Bines%20Intussusception_web.pdf



Methods: Estimates based on method of Patel, et al, NEJM 2011

#: annual number of ICD-coded hospitalisations (data from the Australian Institute of Health and Welfare) for rotavirus AGE and estimated for rotavirus-attributable 

AGE (derived from Dey et al, MJA 2012 and Jayasinghe et al, Vaccine 2013). Vaccine effectiveness estimates applied by dose (see appendix).

•derived from using ICD-coded hospitalisations (data from the Australian Institute of Health and Welfare) for IS with adjustment for cases confirmed as IS, vaccine 

coverage, age

Annual Hospitalisations 

in children < 5 years of 

age

Without 

vaccination 

program

With 

vaccination 

program

Number of events 

averted or caused

Rotavirus attributable 

gastroenteritis# 11073 4545 - 6528

Intussusception using 

RotaTeq and/or Rotarix* 144 158 14 

Effect of a rotavirus vaccination program, as compared with 

no rotavirus vaccination program in Australia

Carlin JB, Macartney K, Lee KJ, et al. Clinical Infectious 2013;57:1427-1434.



Unanticipated benefits of rotavirus vaccines: 

Reduction in febrile seizures

Study Seizures outcomes

USA
Payne et al CID, 

2014

rotavirus vaccination vs no vaccination 

• first-ever seizures RR = 0.82; 95% CI: 0.73–.91 

• all seizures RR = 0.79; 95% CI: 0.71–0.88.

• 18-21% protective

Spain
Pardo-Seco et al, 

PIDJ 2015 

rates for seizures in children <5 years pre/post

• correlated with coverage (r = −0.673; P = 0.033) and 

rotavirus admission rates (ρ = 0.506; P = 0.001)

• 16.2% (95% CI: 8.3–23.5%) and 34.0% (27.3–40.1%)

Australia
Sheridan et al,

J Pediatric Infect Dis 

Soc. 2016 

ED presentation and hospitalization in children

• 35.8% and 38.0% effective, respectively, for febrile seizures 

up to two years following vaccination.



HPV

Case study:



Pre and post program introduction

Declines in genital warts (HPV types 6 and 11)

Sentinel surveillance: 8 public sexual health services

New Australian born patients only 2004-2011- first visit to clinic. N=85,770

Ali et al BMJ 2013

Females <21 years 92.6% decline

Females 21-30 yrs 72.6% decline

Males <21 years 81.8% decline 

Males 21-30 yrs 51.1% decline post vaccination 



J Brotherton et al, Medical Journal of Australia, 21 March 2016

Declines in high grade cervical abnormalities Surveillance 

outcomes

Changes in cervical 

screening program 

(2017)

• Reduced age at 

commencement

• Reduced intervals

• Change from Pap 

smear to HPV-

DNA based 

Cost effectiveness 

modelling (2013)

• Program for males 

at much reduced 

vaccine price



Syncope

• HPV and other vaccines, predictable reaction to painful stimulus

• Highest incidence in young adolescents

• 1 month into program commencement - 2007

• One school: 26 girls in sick bay post vaccination, 4 to ED

• no organic cause: prompt thorough response, follow-up, communication 

Buttery J et al, MJA 2008; Clements ANZJPH 2007

2013 – male and females

Enhanced surveillance in schools for AEFI, esp syncope



Countering misinformation

HPV vaccine program setbacks due to unfounded safety concerns

India 2010  

• Demonstration project suspended

Japan 2013 

• Public and HCW mistrust, ‘neuro-motor and other conditions’ 

attributed to vaccine 

Denmark 2015

• Vaccine uptake falls due to public mistrust - single clinic attributing 

POTS to vaccine

Ireland 2016

• Sudden decline in coverage -‘concerned parent’ group object to 

vaccine



INFLUENZA

Case study:
Background – 2010

Child vaccination 

suspended due to 

fever/febrile 

convulsions from one 

vaccine brand
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Influenza Surveillance - Australia

•Nationally notified deaths (NNDSS)

•NSW Influenza/pneumonia deaths

• FluCAN-PAEDS hospital mortalityDeath

• FluCAN

• FluCAN-PAEDS
Hospitalisation

• Sentinel GP surveillance systems

•Notification data

•NSW, WA ED ILI surveillance
Primary care

• FluTracking

• Call centre data

• Absenteeism
Community

Vaccine 
effectiveness 

using Test 
Negative 
Design



Do influenza vaccines work in children?

Hospitalisation

-20% 0% 20% 40% 60% 80% 100%

2014 (adjusted)

2014 (unadjusted)

2008-2010-2013 (adjusted)

2008, 2010-2013 (unadjusted)

62%

55%

VE: 62.3%                   

(95%CI: -6.6, 86.7)

VE: 55.5%                   

(95%CI: 11.6, 77,6)

Blyth CC et al, Vaccine 2015; Blyth CC et al; Eurosurveillance 2016

• Case control studies using test negative design

• Controls = children hospitalised with RTI with no or ORV 



Adjusted VE estimates  

(95% confidence intervals)

-20% 0% 20% 40% 60% 80% 100%

Age < 2 years

Indigenous children

Preterm birth

Children with comorbidities

All (2013-14)

All (2008-12)

All Children VE: 70.0%                   

(95%CI: 47.7, 82.9)

Emergency presentation

Data from WA WAIVE study, courtesy of Chris Blyth Blyth CC  et al, Pediatrics 2014; Blyth CC et al, PIDJ 2016

Do influenza vaccines work in children?



Active influenza vaccine safety surveillance – SMS based
1 April 2017 – 3 September 2017

 73,560 participants responded 

 6.6% event rate

 0.4% medical attendance rate

No safety signals identified
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MMRV VACCINE

Case study:



• Varicella uptake improved at age 2 years by 4% (from 85.9 to 89.9%)

• On time vaccination for measles-containing vaccine dose 2 increased by 13.5%

• No increased risk of febrile seizures post MMRV vaccine 

(used as dose 2 at age 18 months)

MMRV vaccine introduction



Acknowledgements
Chris Blyth


