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Source: Time Magazine



The Cow Pock – Wonderful Effects of the New Inoculation

Presenter
Presentation Notes
Despite the threat of smallpox, there were still many who were concerned about being vaccinated with material from cows as this cartoon from the early 19th century shows. 
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Presentation Notes
Anaphylaxis, HHE, Toxic Shock,, parotitis, ITP



How to assess causality?
US Institute of Medicine Framework





U.S. Food and Drug Administration defines a safe 
product as: 

"one that has acceptable risks, given the magnitude of 
the benefit expected in a specific population and within 

the context of alternatives available”



Known complications
Example 1: Injection related event

Injection site reactions
• pain, redness, nodules
• Whole limb swelling (repeated acellular pertussis 

vaccines, self limited)
• deltoid bursitis (technique !!!)

Syncope
• HPV vaccines, others 
• Highest incidence in young adolescents

Crawford et al, MJA 2011



Sometimes it’s about the 
process……….

CDC Image Library, 2010

Buttery MJA 2008



Inappropriate site??



Known complications
Example 1: Whole limb swelling to acellular pertussis 

5th dose DTPa

Sometimes includes lymph 
node involvement

24 ‐ 48 hrs post vaccination, 
last ~ 4 ‐ 5 days

Also after repeated 23vPPV

Doesn’t usually require 
antibiotics unless infected 
(i.e. fever & pain)



CASE STUDY

6 month old female: urticarial rash around mouth ~ 4 hours 
post 4 month vaccinations, otherwise well

Spread to trunk and limbs, lasted 24 hrs

Management

Skin prick testing to vaccine ‐ negative

Gave Infanrix‐hexa & Prevenar and observed 

No recurrence of symptoms post vaccination

Proceed with other immunisation at GPs 

Known complications
Example 2: Anaphylaxis/Hypersensitivity

Courtesy of Dr Nick Wood, Children’s Hospital Westmead 
Immunisation Adverse Events clinic



Known complications
Example 2: Anaphylaxis/Hypersensitivity
Rash common post vaccine
Interpretation
• Urticarial rash within minutes versus 
• viral type exanthem hrs post

Ask about other symptoms of anaphylaxis – respiratory, etc
Anaphylaxis rare 
• 1 in 600,000 doses for hep B vaccine

Egg allergy with vaccines
• influenza vaccines: ovalbumin content very low 

- most allergic can be vaccinated



Known complications example 3: 
Complications from vaccine virus replication

• Vaccine Associated Paralytic Polio (VAPP)
- Reversion to neurovirulence during OPV replication
- 1 in 1 million doses, esp type 2 polio
- many developed countries switched to IPV (Australia 2005)

• Gastroenteritis/prolonged excretion from oral rotavirus vaccine
- Severely immunocompromised individuals (eg SCID)

• Disseminated measles/varicella vaccine virus disease
- Immunocompromised

• Other for measles- containing vaccines
- Thrombocytopenia
- Fever and febrile convulsions



MMR and MMRV related seizures

Klein et al. Pediatrics. 2010;126:e1-e8

MMRV on Australian NIP from July 2013
• As dose 2, not as dose 1
• No increase in fever when given as second 

measles containing vaccine



Non febrile seizures in infants and vaccination

• 12 / 14 “vaccine encephalopathy” had previously unrecognised Dravet 
syndrome

• 11 / 12 had SCN1A mutation

• Did vaccination trigger the onset of Dravet syndrome?

• Did vaccination result in worse neurological outcomes?



Complications still being explored
Example 1: Hypotonic hyporesponsive episode (HHE)

Sudden onset reduced muscle tone
Hyporesponsiveness, Pallor or cyanosis
Median onset = 3-4 hours after vaccination
Median duration = 6-30 minutes
Incidence - 1:20 000 to 1:30 000
Pathogenesis
• not known ? glucose, ? pain response ? infant syncope

No long term sequelae
Management - subsequent doses not generally contraindicated 



Usually idiopathic (40% adenovirus infection)

80% of cases occur <24 months of age, rare

Background rate 40 per 100,000 (USA)

Rotashield (USA 1999) 1 excess case / 5-10,000 doses www.yalemedicalgroup
rg

Complications still being explored
Example 2: Intussusception and rotavirus vaccines



• NEW VACCINES (from 2007: Rotarix and RotaTeq) 
• Post licensure surveillance – Australia (Buttery et al, Vaccine 2011) 
• Additional 2 cases per 100,000 infants vaccinated

• 4 fold increase 1-7 days post dose 1 (1-2 excess/100,000 infants)

Complications still being explored
Example 2: Intussusception and rotavirus vaccines



Complications still being explored
Example 3: Febrile convulsions and CSL Fluvax 2010

Detected due to widespread use in < 5 year program in WA – all suspended
High fever, cytokine stimulation, typical febrile convulsions
Manufacturing issue/splitting/new strain combination……….
CSL brand (Fluvax) not for use in children < 10 years
Other influenza vaccine brands – good safety profile
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? RARE Complication still being explored
Example 3: Guillain-Barre Syndrome (GBS) and 
influenza vaccines

Acute onset of muscle weakness +/- paralysis
Cause remains unclear - Campylobacter jejuni infection linked 40%
Link with 1976 Swine flu vaccine, USA

Since that time…
Not convincing association since (? 1 in 1 million, some years)
>4 epidemiologic studies of GBS post pandemic influenza vaccines
• No risk
• or 
• 1-2 excess per 1 million doses

Greene eta l, Wise et al, Nelson et al
Am J Epidemiology 2012



Not true adverse reactions
Linked because of timing (AEFI)

?
temporal 
vs causal

What are not complications



What are not complications

SIDS
Autism and MMR vaccine
Inflammatory bowel disease and MMR vaccine
MS and Hep B vaccine/HPV vaccine
Diabetes and HIB vaccine
Asthma
Others…..



Dr Andrew Wakefield,
Gastroenterologist
Royal Free Hospital 
UK



Neurogenic diagnosis in 12 children referred to paediatric gastroenterology unit. 
Wakefield et al Lancet 1998; 351

IBD symptoms preceded diagnosis of autism
Autism preceded IBD
Onset of IBD symptoms unknown

Presenter
Presentation Notes
1/12 cases –only one case where IBD symptoms preceded diagnosis of autism (case 4) (red)
4/12 cases- autism preceded IBD (cases 2, 6, 7, 9) (in green)
5/12 - onset of IBD symptoms unknown (1, 3, 10, 11, 12) (in blue)
1/12 no IBD



“The committee has a high degree of confidence in the 
epidemiologic evidence based on four studies with validity 
and precision to assess an association between MMR 
vaccine and autism; these studies consistently report a null 
association.”

Institute of Medicine, 2011. Adverse Effects of Vaccines: 
Evidence and Causality. Washington, DC: The National 

Academies Press.



MMR coverage at 24 months in the UK and laboratory confirmed 
measles for all ages (England and Wales), 1995-2010. 



Likelihood of an event (vaccination) being considered 
a trigger of a disease

Increases if:
• Event is perceived to be 

- aggressive (needle, compulsory immunisation)
- Complex (immune stimulation)
- Has long lasting effects (induction of immunity)

• Disease is only partly characterised
• New vaccines meet all of these criteria for severe “outcomes”

Temporal association
• rises when high coverage attained rapidly for new vaccines
• baseline incidence of many diseases in adolescent/young adult 

populations not well known

Seigrist CMAJ, 2007





Rotavirus hospitalisations, Australia

Dey et al 2012, MJA in press. 

For children <5years:

71% ↓ in rotavirus admissions

~7,700 admissions averted per year



Diphtheria

Emergency tracheostomy, RAHC



Acknowledgements
Kath Cannings
Nick Wood
Julie Leask
Campbell King (illustrations)




	Complications of Childhood Vaccines��ViM August 2012�Carrington Hotel, Katoomba
	Slide Number 2
	The Cow Pock – Wonderful Effects of the New Inoculation
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Known complications�Example 1: Injection related event�
	Slide Number 9
	Inappropriate site??
	Known complications�Example 1: Whole limb swelling to acellular pertussis 
	Known complications�Example 2: Anaphylaxis/Hypersensitivity�
	Known complications�Example 2: Anaphylaxis/Hypersensitivity
	Known complications example 3: �Complications from vaccine virus replication
	MMR and MMRV related seizures
	Non febrile seizures in infants and vaccination
	Complications still being explored�Example 1: Hypotonic hyporesponsive episode (HHE)�
	Slide Number 18
	Slide Number 19
	Complications still being explored�Example 3: Febrile convulsions and CSL Fluvax 2010�
	? RARE Complication still being explored�Example 3: Guillain-Barre Syndrome (GBS) and influenza vaccines�
	Slide Number 22
	What are not complications
	Slide Number 24
	Neurogenic diagnosis in 12 children referred to paediatric gastroenterology unit. �Wakefield et al Lancet 1998; 351
	Slide Number 26
	Slide Number 27
	Likelihood of an event (vaccination) being considered a trigger of a disease�
	Slide Number 29
	Rotavirus hospitalisations, Australia
	Diphtheria
	Acknowledgements
	Slide Number 33

