
Module 1  

Taking epidemiology into account –
what to sequence and how much?

SEQAFRICA

15 February 2021 (10:30 – 11:00)

Dr. Alessandro Foddai (DVM, MSc, PhD, epidemiologist)



15 February 2021 The Fleming Fund | SEQAFRICA 2

Aim of the lecture

• Basic sampling design to test stored specimens, while keeping 
track of the main limitations

• Estimate confidence in absence or eventual prevalence of 
pathogen AMR “P1” in a “population” of lab stored specimens “Np”
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General principle behind the lecture….
NUMERATOR DATA (cases) pros and cons

LAB

Clinic

General population

Sick persons
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What to test and how much?
• Not always possible to use the most sophisticated test on big 

populations. Consider:

• Testing capacity

• Feasibility 

• Logistics

• Limitations
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Test/s performance: 

• Sensitivity (Se): % of “truly positive” units correctly identified pos

• Specificity (Sp): % of “truly negative” units correctly identified neg
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Testing strategy: 

Parallel testing to increase sensitivity (but can    false +ves)

Serial testing to increase specificity (but can    false -ves) 
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Surveillance type combines: 
Objective, way of sampling, test performance, testing strategy e.g:

• Passive surveillance
• Observer/patient initiated, could be part of early warning or monitoring

• Active surveillance
• specific questions about a defined disease/pathogen
• investigator initiated and defined
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The context of the lecture

• Samples collected from passive surveillance available at the labs 

• Investigating some of them with special test (e.g WGS for AMR)

• WGS on all available samples could be time consuming and expensive

• Results and limitations of the study are both important….



15 February 2021 The Fleming Fund | SEQAFRICA 9

Practical example of the lecture for a basic protocol
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Background
• Authorities of country “C” know that pathogen “P” is endemic

• Wondering if AMR subtype “P1” is present in a region

• 3/100 “P1” cases (travel related) detected in a previous study

• This is our “Prior” knowledge available (before our study is made)



15 February 2021 The Fleming Fund | SEQAFRICA 11

Example context

• Authorities do not exclude a random survey later on in the resident 
population

• But before.. a pilot study is commissioned for addressing two 
research questions (“a” and “b”), using samples already available (≈ 
3000 specimens stored at regional lab).
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Example context

• Specimens uniquely indentified e.g. by: patient passport, name, etc

• Suppose the WGS used to detect P1 has Se 98% and Sp 100%
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Research questions from authorities

a) Is P1 absent? Confidence in freedom?

b) If P1 is present, what is the prevalence?
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Aim
From all available specimens we would like to test “enough” for: 

Detecting P1 with 95% confidence IF PRESENT in the population of 

stored specimens, at the expected prior design prevalence 3%

IF NOT FOUND à reach confidence in freedom PFree ≥ 95%

IF DETECTED à estimate its “true” prevalence TP with 95% 

confidence and precision 2%, considering “prior” prevalence 3%
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How many to test randomly between those stored?

Two steps:

1) Calculate sample sizes ”n1” and ”n2” to address ”a” and ”b”

2) Randomize list of stored specimens from which sampling ”n1” & ”n2”
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1) Calculate ”n1” to estimate ”PFree”
https://epitools.ausvet.com.au/freedomssthree

https://epitools.ausvet.com.au/freedomssthree
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1) Calculated ”n1”
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1) Calculate ”n2” to estimate ”TP”
https://epitools.ausvet.com.au/prevalencess

https://epitools.ausvet.com.au/prevalencess
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1) Calculated ”n2”
https://epitools.ausvet.com.au/prevalencess

https://epitools.ausvet.com.au/prevalencess
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2) Ramdomize list of all stored specimens

Can be made in different programs: excel, R, SAS etc.
e.g. in excel: https://www.youtube.com/watch?v=CxSwNyVT1C8

Test the first 286 of the randomized list, for both aims (“a” and “b”)

https://www.youtube.com/watch?v=CxSwNyVT1C8
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Discussion on advantages
The obtained PFree or TP will be corrected for:

1. The error of the test (Se e Sp) 

2. The assumptions on PriorTP or PriorPFree

3. The sample size

4. The number of stored specimens

PFree and/or TP become MORE comparable between laboratories
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Discussion on assumptions and limitations

• Calculation of n2 assumed n2/Np < 10% 

• The surveillance unit was at individual level  

• PriorPFree set at 50% conservatively à large n1

• Initial passive collection bias of the 3,000 specimens/lab remains
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Discussion on limitations

• The example is a basic approach

• Improvements possible (e.g stratified random sampling for age cat.)

• If 2 tests (1 & 2) serially on each chosen unit, consider serial Se & Sp
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Appendix: for two tests in series or parallel
https://epitools.ausvet.com.au/twoteststwo

https://www.who.int/ncds/surveillance/steps/resources/EpiInfo/en/
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Appendix: for two tests in series or parallel
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Example references:
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Example references:
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Example references:
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Example references:
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Useful links
• https://epitools.ausvet.com.au/freedomssthree

• https://epitools.ausvet.com.au/prevalencess

• https://epitools.ausvet.com.au/twoteststwo

• https://epitools.ausvet.com.au/

• https://www.who.int/ncds/surveillance/steps/resources/EpiInfo/en/

• https://www.surveysystem.com/sscalc.htm

• https://epitools.fp7-risksur.eu/tools/index?toolId=46

https://www.who.int/ncds/surveillance/steps/resources/EpiInfo/en/
https://www.who.int/ncds/surveillance/steps/resources/EpiInfo/en/
https://www.who.int/ncds/surveillance/steps/resources/EpiInfo/en/
https://www.who.int/ncds/surveillance/steps/resources/EpiInfo/en/
https://www.who.int/ncds/surveillance/steps/resources/EpiInfo/en/
https://www.surveysystem.com/sscalc.htm
https://epitools.fp7-risksur.eu/tools/index?toolId=46


Thank you

This programme is being funded by the UK Department of Health and Social Care.
The views expressed do not necessarily reflect the UK Government’s official policies.


