ADVERSE EVENTS FOLLOWING
IMMUNIZATION (AEFI)

Any untoward medical occurrence
which follows immunization and
which does not necessarily have a causal relationship
with the usage of the vaccine.

The adverse event may be any unfavourable

or unintended sign, abnormal laboratory
finding, symptom or disease



An Adverse event following immunization (AEFI) is any untoward medical occurrence which follow
immunization and which does not necessarily have a causal relationship with the usage of the vaccine
The adverse event may be any unfavourable or unintended sign, abnormal laboratory finding, sympton
or disease.

AEFIs are grouped into five categories.

< Vaccine product-related reaction s

An AEFI that is caused or precipitated by a vaccine due to one or more of the inherent properties of the
vaccine product.

Example: Extensive limb swelling following DTP vaccination.

= Vaccine quality defect-related reaction =

An AEFI that is caused or precipitated by a vaccine that is due to one or more quality defects of the vaccine
product including its administration device as provided by the manufacturer.

Example: Failure by the manufacturer to completely inactivate a lot of inactivated polio vaccine leads to cases
of paralytic polio.

= Immunization error-related reaction =

An AEFI that is caused by inappropriate vaccine handling, prescribing or administration and thus by its nature
is preventable.

Example: Transmission of infection by contaminated multidose vial.

< Immunization anxiety-related reaction =

An AEF]I arising from anxiety about the immunization.

Example: Vasovagal syncope in an adolescent during/following vaccination.

= Coincidental event =

An AEFI that is caused by something other than the vaccine product, immunization error or immunization anxiety.
Example: A fever occurs at the time of the vaccination (temporal association) but is in fact caused by malaria.

Coincidental events reflect the natural occurrence of health problems in the community with common
problems being frequently reported.



Fig. 2.1 Classification of stress responses and reactions
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* during or immediately after vaccination

IMMUNIZATION STRESS-RELATED RESPONSES esovagel reaction (usually within 5 min)
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identify and respond to stress-related responses following immunization \ Dissociative neurological
; " symptom reaction (with or * Symptoms onset occurs after vaccination
without non-epilectic seizures)

Acute stress response

Table 3.1.Background and reaction rates of syncope and dissociative neurological symptom reaction

BACKGROUND

CLINICAL TRIAL POST-LICENSURE AEFI
CONDITION (INDEPENDENT
OF IMMUNIZATION) OR PROSPECTIVE STUDY SURVEILLANCE
Syncope Unknown Meningococcal B trial: Distributed vaccine doses,
88/100,000 people®? US Vaccine Adverse Event
Armed Forces Surveillance: Reporting System;
4.1-14/100,000% people > 5 years:
0.54/100,000M
Dissociative neurclogical - <16 years: 2.3/100,000 N/A*™ N/A*™
symptom reaction or (95% CI*, 2.0;2.6)2°
disorder (including - <10 years: 0.8/100,000
conversion disorder (95% CI*, 0.6-1.120

and non epileptic seizures)

Non-epileptic seizures Estimated general N/A*™ N/A*
prevalence: 2-33/100,000%4
Iceland, > 15 years3s:
1.4/100,000/year
Females (males):
= 15-24 years, 5.8 (0.9)/100,000
= 25-34 years, 2.9 (0.9)/100,000
USA (36): 3.03/100,000
per year3®




Table 1.1 Immunization and the biopsychosocial model

BIORPSYCHOSOCIAL PRE-EXISTING CONDITIONS CONDITIONS BLCURRING
“ACTOR HISTORICAL) DURING IMMUNIZATION
(DYNAMIC)
Physiological » Age: adolescence is a period of risk ~  Physiological stress response to pain,
for vasovagal reactions. such as change in heart rate or blood
+ Sex: females are more predisposed to  pressure: acute stress response
vasovagal reactions.
+ Weight: lower body mass index increases
the risk of vasovagal reactions®
Psychological * Temperament (personality) * Underlying psychological factors

» Ability to understand and reason,
which depends on developmental age
and cognitive understanding

» Preparedness: prior knowledge of
immunization by injection

» Underlying anxiety

* Previous experience

(e.. anxiety and fear) that may affect
the perception of symptoms after an
injected vaccine, such as pain at the
injection site, dizziness due to a vasovagal
reaction or fever and lethargy as part
of the expected immune response

to the vaccine

A perceived threat
(physical, psychological. eavironmental, etc.)

Thalamus and frontal lobes
integrate sensory information and evaluate signicance of stimulus

Limbic system
generates an emotional response

l

[ Hypothalamus |
Activates sympathetic ,/ \‘ Activates

Social

+ Community trust in health care

* Community perceptions, norms and
values about immunization

* Community and family support
for immunization

» False or misleading news reports
and social media messages
about immunization

» Experience of peers

* Behaviour of health care workers and
observers (e.g. family, friends)

+ Behaviour of others being vaccinated
(e.g. during mass or school campaigns)

nervous system HPA axis
Impulses activate Activates thal
glands and smooth muscle adrenal medulla y
10 release
Adrenaline and noradrenaline Anterior pituitary gland
/ Adrenal cortex

)
)

ANNEX 3. PHYSIOLOGICAL EFFECTS OF AN ACUTE STRESS RESPONSE

Corticothrophin-
releasing hormone

Adrenocorticotrophic
hormone



BEFORE VACCINATION

(predisposing)

PERI-VACCINATION
(recioitating

Psychological
- Expectations
- Fear
- Bxperience of pain

INDIVIDUAL

Biological
- Prolonged standing
- Wasovagal respanse
- Experience af pain

Social
- Behaviour and attitude
of clinicians, caregivers
- Bxpressing pain

{e.q. vuinterability o anxiey
vasmvanal response
ZCUtE stress responsel

Psychological - Law bady mass

- Previous negative
needle experiences
- Amiety about vaccination
medical situations
istory of acute

5iress response fl]l:iil
- Receive negative
information from family
friends, media, others
- Witness Dihers’ neqgative reactions
- Cultural beliefs

Acute Stress Response
including vasovagal reaction
Dizziness, Vasovagal syncope,
Heart racing, Nausea, Blurred vission,
Sweating, Hyperventilation

Social
- Winessing peers
adverse reactions
- Behaviowr, attitude of
others in same context
Expressing painin front
of peers

Psychological
Concem about
evaluation by

peers, authority
figures




adverse reactions
Social - Behaviour, attitude of
- Behzviour and attitude nthers in same context
of clinicians, caregivers Expressing pain in front
- Bxpressing pain of pears

Acute Stress Response

including vasovagal reaction
Dizziness, Vasovagal syncope,

Heart racing, Nausea, Blurred vission,
Sweating, Hyperventilation

Biological

- (ascade of stress
Psychological [E5paNSE symploms
- Catastrophic - Hypothalamic-pituitzry
interpretations axis sensitization

- Fear

POST-VACCINATION - Hypenvigilance

(perpetuating) In bady experiences

Secial
- Behaviour, confidence,
attitude of others
(.. clinicians, authorities,
family, peers,
Community)
- Media

Dissociative
neurological

symptom
reaction




Table 5.1. Eight published reports of clusters of anxiety-related AEFI

NO. AGE OR
COUNTRY. NO. (%) OF NO. (%) CLINICAL
YEAR WVACCI- SCHOOL VACCINE SYMPTOMS
SETTING NATED CASES GRADE FEMALE MANAGEMENT
1992 Islamic 26 10 (38) ldyears 10(100)*  Tetanus  Pseudo-seizure, Hospitalized,
Republic of tremors, blurred  multiple laboratory
Iran, school vision, headache, examinations,
syncope including lumbar
puncture
1995 Italy, 24 7(29) 7 grade 4 (57) Hepatitis Dizziness, Hospitalized
school B headache,
syncope,
paraesthesia
1998 Jordan. 25667 804 (3) 10 grade 379 (47) Tetanus— Headache, Hospitalized. blood
schools diphtheria  dizziness. chest tests. treated with
tightness, pyrexia. steroid and
hypotension. antihistamine
feeling faint
2001 India. 200 58 (29) 10% grade  58(100)* Tetanus Headache. Hospitalized. treated
school SYyncope, with steroid and
giddiness, falling, antihistamine
nausea, vomniting
2001  Viet Nam, 234 97 (4£1) 12 years 49 (51) Oral Cold extremities, Emergency depart-
school cholera  headache, nausea, ment, treated with
abdominal pain, intravenous fluid,
pruritis oral rehydration
solution and/or
antihistamine
2007  Australia, 720 26 (4) 12-17 26 (100)* HPV Dizziness, Emergency
school Yyears syncope, weakness, department, testing
palpitations, included neuroima-
aphasia ging
2009 Taiwan 2115 350 (4) 12-15 237 (48) H1N1 Dizziness. nausea, MNat reported
(China). years influenza headache, hyper-
schools ventilation
2010 USA. 20 141(7) = 20 years b HI1N1 Weakness. hea- Hospitalized. nerve
military influenza dache, dizziness  conduction tests for
reserve index patient

Adanted from roforomeo 94



Fig. 6.2. Approach to investigating clusters of AEFI, including ISRR

Cluster of AEFI
‘ _' ‘ o ‘ o ]
Immunization error,
YE’S YES YES YES coincidental or unknown
or ISSR
Immunization error or ISSR Coincidental event
or ISSR*

Immunization error NU NU Immunization error

(transport/storage error) OR OR vaccine quality defect

vaccine quality defect reaction or ISSR

reaction or ISSR

Coincidental event or ISSR* Vaccine product related reaction

* In some clusters of ISSHs may see patients with the symptoms who were not immunized; symptoms developed when heard about the cases or maybe coincidental event. 6.3



Do and Don’t

SCHOOL-AGE CHILD
(6—12 YEARS)

ADOLESCENT
(13—-1B YEARS)

ADULT
(= 12 YEARS)

Immunization environment
and health care provider

Communication

Physical positioning

Distraction and breathimng

Ildentification of those at risk

Do not aspirate when injecting
Give most painful vaccine last

Use neutral words to signal
the start of the procedure
Explain the procedurs

Dao:

Signal the start of the
procedurs: "Here we go. Tell
mie about... [distraction topic
from beloww]”™.

Talk about topics other than
the procedure (distraction):
favourte toys. foods. events. etc.
Do not:

Say it won't hurt

Give repeated.

eEXCESsSive reassurances

Upright {unless history of
syncope, then lying downrn,
on a bench. mat or floor and.
if = ¥ yvears. using muscle
tension; see box p. 33)
Parent present if possible
and if child agrees

For those at high risk and if
resources arg available:
topical anaesthetic applied
before {check product
instructions); external vibrating
dewvice with cold

Age-appropriate strategies:
talking about other topics.
music. video. blowing

pinw heel. blowing bubbles

Screen for strong needles fear
in child*

W i X A A e e e T e B e

Do not aspirate when injecting
Give most painful vaccine last

Use neutral words to signal
the start of the procedure
Explain the procedure

Do:

Signal the start of the
procedurs: “Here we go. Tell
me about... [distraction topic
from below]”™.

Talk about topics other thamn
the procedure (distraction):
events. school. work. etc.
Do mot:

Say it won't hurt

Give repeated.

eXCESSive reassurances

Upright (unless history of
syncope, then lying down and
using muscle tension; see
box p. 33)

For those at high risk and if
resources are available:
topical anaesthetic applied
before (check product ins-
tructions); external vibratima
device with cold

Screen for strong nesedle fear
in adolescent™

Do not aspirate when injecting
Give most painful vaccine last

Use neutral words to signal
the start of the procedure
Explain the procedure

Do

Signal the start of the
procedure: "Here we go. Tell
mie about... [distraction topic
from below]™.

Talk about topics other than
the procedure (distraction):
work, events. holidays. children
Do nof:

Say it won't hurt

Give repeated.

eXCesSSive Neassurances

Upright (unless history of
syncope, then lying down and
using muscle tension; see
box p. 33)

For those at high risk and if
resources are available:
topical anassthetic applied
before (check product
instructions):; vapo-coolant
spray before injection

Breathing {(coughing or deep
breath held during injection)

Screen for strong needla fear
im adult*
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