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AESI investigation/ causality assessment

29/03/2021

• If countries do not implement active surveillance for AESIs, all AESI-like adverse 

events occurring following COVID-19 immunization should be considered as 

AEFIs

• The standard procedure for AEFI response should be adopted
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AEFI investigation - General

29/03/2021

• Should be timely, comprehensive and methodical

• Simple assessment, or 

• more rigorous scientific evaluation of the reported AEFI in order to 

recognize its possible cause(s)

• Extent depends on the nature of the reported AEFI or/and the 

country's protocol to carry out the investigation

• Key: Training of relevant staff on the specific manifestations of COVID-

19 vaccine-associated AEFIs.

• Important to identify and rule out:

• immunization (or programme) error-related AEFIs

• immunization stress-related responses

• coincidental events.
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Investigation of potential AEFIs - Preparedness

3/29/2021

• Prepare investigation teams 

• Train the teams for AEFI investigation 
activities relevant to the population being 
vaccinated

Decide who should conduct 
AEFI  investigations

• Develop the reporting system around these 
AEFIs

• Timeframe

Decide what should be 
investigated and when

• Update, print and distribute AEFI investigation 
toolsTools and methods

• AEFI reporting and investigation forms

• clinical case record

• laboratory reports

• autopsy reports, etc.

Ensure collection and 
storage of all relevant data 
for causality assessment 
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AEFI investigation – Why?

29/03/2021

• To identify the details of vaccine(s) administered + to determine the time 

interval between administration and onset of event (time to onset)

• To confirm the reported diagnosis or establish a diagnosis

• To document the outcome of the AEFI

• To identify the cause of the AEFI

• To determine whether a reported event is a single incident or one of a cluster

• To examine the operational aspects of the programme and detect and 

prevent immunization-related errors

• To determine whether similar events are occurring in non-vaccinated

population
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AEFI investigation – Who?

29/03/2021

• Profile of investigators who carry out detailed AEFI field investigation

• determined by the operational structure and the expertise available to the 

surveillance system in the country. 

• Level of investigation

• may vary depending on capacity at national and different sub-national levels. 

• where possible: at the level of the immunization service provider.

• In some circumstances (e.g. immunization error-related events), basic 

preliminary investigation  by local programme managers may be sufficient to 

identify the cause

• Each country will need to identify adequate expertise and plan for 

responding to serious AEFIs tailored to the country’s capacities.
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AEFI investigation – What?

29/03/2021

AEFI should be investigated if it:

• appears to be a serious event (as defined by WHO) of known or unknown 

cause;

• belongs to a cluster of AEFI;

• is a previously unrecognized event associated with an old or newly introduced 

vaccine;

• involves an increased number or rates of known cause;

• is a suspected immunization error;

• appears on the list of events defined for AEFI surveillance; and

• causes significant parental or public concern.
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AEFI investigation – When?

29/03/2021

• The urgency depends on the situation. 

• If preliminary information suggests that field investigation is required, 

it should be initiated as soon as possible.

• Standard timelines for initiation of investigation should be

defined by each country. 

• take into account capabilities and availability of personnel 

• allow for rapid responses were needed. 
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AEFI investigation – How?

29/03/2021

• Standard principles of epidemiologic investigation apply

• Have clear working case definitions

• e.g Brighton Collaboration case definitions

• Identify all cases in the community and find out the outcomes for all 

vaccinated subjects

• Compare the risk of disease between vaccinated and non-vaccinated

subjects

• A working hypothesis is important

• E.g., Abscess following immunization due to cold chain failure in 

vaccine storage 

• Consider relevance/possibility for laboratory testing (not routine)
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AEFI investigation overview

29/03/2021
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AEFI investigation – Tools

29/03/2021

• COVID-19 specific AEFI 

investigation form

Included in 

https://www.who.int/docs/de

fault-source/covid-19-

vaccines-safety-

surveillance-

manual/covid19vaccines_m

anual_aefi_20210104.pdf

https://www.who.int/docs/default-source/covid-19-vaccines-safety-surveillance-manual/covid19vaccines_manual_aefi_20210104.pdf
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AEFI investigation – tools

29/03/2021

• WHO AEFI investigation software 

http://investigation.gvsi-aefi-tools.org/index.html#step-1

http://investigation.gvsi-aefi-tools.org/index.html#step-1
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AEFI investigation – tools

29/03/2021

• WHO AEFI investigation software 
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AEFI investigation – tools

• WHO AEFI investigation software 
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AEFI investigation – tools

• WHO AEFI investigation software 
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AEFI investigation – tools

29/03/2021

• WHO AEFI 

investigation aide 

mémoire

https://www.who.int/v

accine_safety/initiativ

e/investigation/New_

aide-

memoire_AEFI.pdf

https://www.who.int/vaccine_safety/initiative/investigation/New_aide-memoire_AEFI.pdf
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AEFI investigation – clusters

29/03/2021

• Definition of cluster 

• Two or more cases of the same AE related in time, place or vaccine administration

• When vaccines are administered on a massive scale: important for 

immunization programmes to anticipate and prepare for clusters of AEFI 

• Clusters can be detected by gathering details such as:

• detailed data on each patient

• programme-related data (storage, handling, etc)

• immunization practices and healthcare workers practices

• Cluster investigation

1. establish a case definition for the AEFI and related circumstances 

2. identify all cases that meet the case definition

3. promptly characterize all known cases and research similar ones
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AEFI investigation – clusters (cont´d)

29/03/2021

• Identify common exposures among the cases by reviewing:

• all data on vaccines used (name, lot number, etc)

• data on other people in the area (including non-exposed)

• any potentially coincident factors in the community

• Consider and investigate any potential causes such as:

• vaccine quality defects

• immunization error-related AEFI

• immunization anxiety-related reactions

• Due to novelty of the COVID-19 vaccines, the different technologies and 

conservation methods, it’s important to identify quickly potential signals

related to their use.
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AEFI investigation – clusters (cont´d)

https://www.who.int/vaccine_safety/initiative/investigation/New_aide-memoire_AEFI.pdf
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AEFI investigation – Deaths

29/03/2021

• All administrative levels should be notified of the death

• includes the national immunization programme. 

• An autopsy is preferred and is recommended following all 

deaths suspected to be caused by vaccine or immunization. 

• A field investigation of a death following immunization is often 

essential to exclude any coincidental causes of an AEFI.

• conducted without delay as the death can cause significant community 

concern.

• carried out by a team of clinical, laboratory and forensic experts. 
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AEFI investigation – communication

29/03/2021

• The findings of the investigation should be shared with:

• the immunization service provider 

• the authorities at the national level
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Please share your experience with those investigation 

tools, if any

29/03/2021
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AEFI causality assessment - General

29/03/2021

• Causality assessment 

• = systematic review of data about an AEFI case

• aims to determine the likelihood of a causal association between the event 

and the vaccine(s)

• critical part of AEFI monitoring to ensure scientific evaluation of potential

COVID-19 vaccine-related AEFI and to enhance confidence in the 

immunization programme.

• Countries preparedness

• All countries must establish a process for causality assessment 

prior to the introduction of COVID-19 vaccines - with a functional 

expert group for causality assessment either at national, subnationaI, or 

regionaI levels. 

• Not sufficient local ressources? Collaborate with neighbouring countries if 

possible
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AEFI causality assessment - General

29/03/2021

• AEFI causality assessment committee 

• experts from different medical disciplines. 

• Committees aimed at identifying signals

• additional expertise from statisticians and epidemiologists.

• All committees must be independent

• Causality assessment for AESI cases that have history of 

COVID-19 vaccination: method used for AEFI
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AEFI causality assessment – Case selection

29/03/2021

AEFI cases reported from passive surveillance systems are selected for 

causality assessment with focus on the following situations: 

• serious AEFls in vaccinated patients that 

• result in death

• are life-threatening

• require inpatient hospitalization or prolongation of existing hospitalization

• result in persistent or significant disability/incapacity

• result in a congenital anomaly/birth defect

• occurrence of events with an unexpected high rate or unusual severity

• signals generated as a result of individual or clustered cases

• significant events of unexplained cause, occurring up to 1 year after 

COVID-19 vaccination (not listed in the product information)

• events causing significant parental, family or community concerns.
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AEFI causality assessment – case selection (con’t)

29/03/2021

Other AEFIs that may require causality assessment:

• AEFI that may have been caused by immunization error (e.g. 

bacterial abscess, severe local reaction, high fever, sepsis, toxic 

shock syndrome, etc);

• significant events of unexplained cause occurring within 30 

days after a vaccination (and not listed in the product label); 

• events that are causing significant parental or community 

concern and where a formal case assessment can provide a 

detailed, more reassuring explanation to the parents and/or 

community (e.g. febrile seizures).
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AEFI causality assessment – case selection (con’t)

29/03/2021

Cases selected should have a completed AEFI investigation 

dossier containing:

• AEFI form

• case investigation form

• clinical case record

• laboratory report

• details of field investigation

• autopsy report where applicable
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AEFI causality assessment – key considerations for 

COVID-19 vaccine related AEFIs

29/03/2021

• Evidence for causes other than COVID-19 vaccines: 

• Prior knowledge on background rates of AEFls are essential to determine 

if the event is associated or not with the vaccine. 

• Known causal association between COVID-19 vaccines and vaccination: 

• Information available from clinical trials, information published on 

vaccine platforms and brand specific AEFI rates will be useful for the 

assessment. 

• In addition, risk management plans and PSURs provided by the vaccine 

manufacturers and MAHs will be useful.

• Novel administration technologies and handling requirements:

• Administration of some COVID-19 vaccines will require specific skills for 

storage conditions and handling of new technology. This could increase 

the risk of immunization-related errors.
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AEFI causality assessment – key considerations for 

COVID-19 vaccine related AEFIs (cont´d)

29/03/2021

• Diverse age groups: 

• The use of COVID-19 vaccines for the immunization of adults and 

adolescents and in mass campaigns could increase the risk of reporting of 

immunization anxiety or immunization stress-related responses.

• Other qualifying factors for classification: 

• These could include previous history of a similar event, background rates 

of pre-existing, present and past health conditions, medications, etc.

• Vaccine-enhanced COVID-19 disease: 

• risk to develop COVID-19-like disease or its complications. Also a 

potential risk of individuals that have received COVID-19 vaccination could 

develop severe COVID-19 disease when exposed to wild-type COVID-19 

virus. At present, there is no evidence that either of these risks exist for 

COVID-19 vaccines, but they cannot be excluded
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AEFI causality assessment – levels and scientific basis

29/03/2021

Causality assessment should be done at different levels:

- population level: necessary to test if there is a causal 

association between the use of a vaccine and a 

particular AEFI in the population

- Individual AEFI report: determine if an AEFI in a specific 

individual is causally related to the use of the vaccine

- Investigation of signals
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AEFI causality assessment – levels and scientific

basis (cont´d) 

29/03/2021

Population level

The aim is to answer the question "Can the given vaccine cause a 

particular adverse event?" (i.e. "Can it?"). 

Population level assessments are done through epidemiological studies. 

Several criteria are relevant to establishing causality but only the first 

criterion is absolutely essential:

- Temporal relationship i.e the vaccine exposure must precede the 

onset of the event.

- Strength of association: The association should meet statistical 

significance to demonstrate that it was not simply a chance occurrence.
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AEFI causality assessment – levels and scientific

basis (cont´d) 

29/03/2021

- Dose-response relationship: Evidence that increasing exposure 

increases the risk of the event supports the suggestion of a causal 

relationship. However, one should keep in mind that, in the case of 

vaccines, dose and frequency tend to be fixed.

- Consistency of evidence: Similar or the same results generated by 

studies using different methods in different settings support a causal 

relationship.

- Specificity: The vaccine is the only cause of the event that can be shown.

- Biological plausibility and coherence: The association between the 

vaccine and the adverse event should be plausible and should be 

consistent with current knowledge of the biology of the vaccine and the 

adverse event.
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AEFI causality assessment – levels and scientific

basis (cont´d) 

29/03/2021

Individual level

The aim is to address the question "Did the vaccine given to a particular 

individual cause the particular event reported?" (i.e. "Did it?").

Usually not possible to establish a definite causal relationship 

between a particular AEFI and a particular vaccine on the basis of a single 

AEFI case report. 

However, it is important to try assessing this relationship in order to 

identify a possible new vaccine product-related reaction, as well as to 

determine if the event is preventable or remedial - such as a product-

related quality defect or immunization error.
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AEFI causality assessment – levels and scientific

basis (cont´d) 

29/03/2021

Investigation of signals

The assessment of whether a particular vaccine is likely to 

cause a particular AEFI takes into account all evidence: 

• individual AEFI cases

• surveillance data and, where applicable

• cluster investigations as well as nonclinical data. 
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AEFI causality assessment - Steps for causality 

assessment of an individual AEFI

29/03/2021

There are four steps in causality assessment. 

• Step 1. Eligibility: to determine if the AEFI case satisfies the minimum 

criteria for causality assessment

• Step 2. Checklist: to systematically review the relevant and available 

information to address possible causal aspects of the AEFI 

• Step 3. Algorithm: to obtain direction as to the causality with the 

information gathered in the checklist. 

• Step 4. Classification: to categorize the AEFl's association to the 

vaccine/vaccination on the basis of the direction determined in the 

algorithm.
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AEFI causality assessment – Method

29/03/2021

Eligibility:

• Define the “causality question” 

• e.g., “Has the COVID-19 vaccine A caused anaphylaxis?” 
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AEFI causality assessment – Method
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AEFI causality assessment – Method (cont´d)

29/03/2021

Checklist

The checklist contains elements to guide the reviewers as they collate the 

evidence for a case review.

The checklist can be found in the WHO updated manual on causality 

assessment of AEFI and focuses on:

- Evidences of other causes

- Known association with vaccine or vaccination (product, product quality, 

immunization error, immunization anxiety)

- Time to onset

- Other qualifying factors

AE causality software: http://gvsi-aefi-tools.org/

http://gvsi-aefi-tools.org/
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AEFI causality assessment – Method (cont´d)

29/03/2021

Algorithm
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AEFI causality assessment – Method (cont´d)

29/03/2021

Classification

Classification is critical as it provides direction to follow-up actions

Cases with adequate information for causality can be classified as follows:

A: Consistent causal association to immunization

• A.1: vaccine-product related reaction

• A.2: vaccine quality defect related reaction

• A.3: immunization error-related reaction

• A.4: immunization anxiety-related reaction
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AEFI causality assessment – Method (cont´d)

29/03/2021

Classification

B: Indeterminate

• B1. Temporal relationship is consistent but there is insufficient definitive evidence 

that vaccine caused the event (it may be a new vaccine-linked event). This is a 

potential signal and needs to be considered for further investigation.

• B2. Reviewing factors result in conflicting trends of consistency and 

inconsistency with causal association to immunization (i.e. it may be vaccine-

associated as well as coincidental and it is not possible clearly to favour one or 

the other).
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AEFI causality assessment – Method (cont´d)

29/03/2021

Classification

C: Inconsistent causal association to immunization (coincidental)

This could be due to underlying or emerging condition(s) or conditions 

caused by exposure to something other than vaccine. 
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AEFI investigation – tools

29/03/2021

• WHO AEFI 

invescausality

assessment aide 

mémoire

• https://www.who.int/v

accine_safety/initiativ

e/investigation/New_a

ide_mem_causal_ass

mt.pdf

https://www.who.int/vaccine_safety/initiative/investigation/New_aide_mem_causal_assmt.pdf
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Take home messages

29/03/2021

• Train staff responsible for investigation and causality

assessment

• Use tools available and ensure users are familiar with

these tools

• A good investigation will streamline the process of 

causality assessment

• A good causality assessment will help identifying new 

potential risks
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Case study
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Causality assessment - Example 1: Anaphylaxis

29/03/2021

• A 76-year-old female subject (AP – 2424) was vaccinated with a COVID-19

vaccine (Comirnaty).

• The subject's medical history included a shellfish allergy. No relevant

concomitant medications were reported

• The subject received the first dose on 30 Dec 2020 and second dose on 29 Jan

2021.

• On 15 Mar 2021 at 8am, the subject had rash, dizziness and chest tightness.

She was admitted to hospital with a diagnosis of anaphylaxis.

• On questioning further, she had consumed food at a restaurant the night

previously and was also found to have insect bites on the back of her legs.

• Treatment medication for the reported event included: corticosteroids, IV fluids,

oxygen via face mask, and antihistamines.
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Causality assessment - Example 2: Bells Palsy

Titre de la présentation29/03/2021

• A healthy 12 year-old female patient was administered a known authorised 

vaccine as part of routine vaccination schedule on the 18 October 2016 (at 9:30 

am) .

• The subject was not taking any concomitant medications.

• On 20 October 2016 (at 10:30 am), she was seen by a neurologist for left sided 

facial paralysis.

• No Further information available.
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Causality Assessment:

1. Biologic Plausibility? 

2. Recognised Association with product class 

3. Temporal Plausibility 

4. Alternative etiology

5. Dechallenge

6. Rechallenge 

Causality assessment - Example 2: Bells Palsy
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Causality assessment:

1. Biologic Plausibility? – Yes

2. Recognised Association with product class - Yes

3. Temporal Plausibility – Yes

4. Alternative etiology – No

5. Dechallenge – Not Applicable

6. Rechallenge – Not Applicable

Conclusion – Related due to temporal and biological plausibility.

Causality assessment - Example 2: Bells Palsy
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Causality assessment - Example 2: Bells Palsy
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Follow-up received: 

The Neurology consultation notes were received by the clinic which stated that 

the patient was seen two weeks prior with a diagnosis of Bells palsy and was 

being treated with dexamethasone. In the follow-up appointment on the 20 

October 2016 the neurologist noted that the event had resolved and that there 

was no worsening of the condition following vaccination.

Conclusion: Not related due to this being a pre-existing condition with no 

worsening following vaccination.
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Causality assessment - Example 3: Rash/urticaria
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• A 12 year-old male subject received the first dose of a vaccine as part of routine 

vaccination schedule. 

• Four hours after the vaccination, the grandmother noticed an erythematous rash 

over the trunks, upper legs and arms, and brought the child to the clinic. 

• She stated that as it had been a hot day, the child had been playing in the forest 

without a shirt on 1 hour prior to the rash onset and he was allergic to poison ivy 

plant. 

• He was treated with antihistamines and the rash resolved.

• After 6 months, the subject received a second dose of the same vaccine. After 2 

hours the subject complained of itchiness and was taken to the primary care clinic. 

On examination he had a widespread erythematous/urticarial rash. Vital signs and 

oxygen saturation was normal. He was treated with antihistamines, dexamethasone 

and observed for 2 hours before being discharged home.
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Causality assessment - Example 3: Rash/urticaria
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Causality Assessment:

1. Biological Plausibility?

2. Recognised Association with product or class?

3. Temporal Plausibility? 

4. Alternative Aetiology? 

5. Dechallenge

6. Re-challenge 
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Causality assessment - Example 3: Rash/urticaria

29/03/2021

Causality Assessment:

1. Biological Plausibility? – Yes

2. Recognised Association with product or class? - Yes

3. Temporal Plausibility? – Yes

4. Alternative Aetiology? - Yes (for the first episode of rash)

5. Dechallenge – Not applicable

6. Re-challenge – Yes

Conclusion: Related based on biological plausibility, temporal plausibility and 

positive rechallenge.
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