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Innovative methods to evaluate animal health
surveillance systems in South East Asia
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Capture-Recapture

Quantitative evaluation of
surveillance system performances
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%,,9 Estimation of the size of a population of

animals

e Basic principle of the CR studies: two capture sessions

»Two consecutive capture sessions.
»The capture protocol is such that at a given session all the animals in
the population have the same probability of being captures

1st session: 30 individuals captured and marked
2nd session: 60: 10 already captured /marked at the 15t session, 50 unmarked

Capture probability at the second session of the individuals marked
:> at the first session can be estimated by 10/30 : 0.33333

If the capture probability at the 2" session is homogeneous (no

difference between individuals marked at the 1%t session and
:> individuals not captured at the 15t session), this capture probability

can be applied to all the individuals captured at the 2" session

N*0.33 = 60
:> N= 60/0.33 =180 Source: V. Grosbois,CIRAD
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Transposition to epidemiology

e Underreporting (cases that are never reported) is a
frequent issue in epidemiological investigation.

e CR methods are used to estimate the size of a
population of infected/diseased epidemiological units

e Epidemiological units can be individuals, holdings,
villages......
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.’ Transposition to epidemiology

e In the analogy with studies of animal populations sizes

»Capture sessions are replaced by independent lists of infected
epidemiological units arising from distinct sources of information

»"To be captured” during a given capture session then translates into "to
be recorded in a given list"

»"Capture probabilities" are referred to as "ascertainment probabilities"

»There is no individual marking but the detected units need to be
identifiable in all the lists : case matching between lists

Source: V. Grosbois,CIRAD

%e,  Global objectives of capture-
.’ recapture applications

e Diseases surveillance

Detection processes are always imperfect
Passive notifications
Low clinical affections...
Lots of what is looked for remains undetected
= Sampling of the population

Reality

Source: V. Grosbois,CIRAD
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%, Performance evaluation:
.’ 1. Multilist Capture-Recapture

Ensemble des malades d?22

® b = number of cases detected only by source 1
¢ = number of cases detected only by source 2
a = number of cases detected by both sources

d = overall cases

’5«%,, Performance evaluation:
.’ 1. Multilist Capture-Recapture

e Training on CR Hanoi May 2014, participants:
DAH, NIHE, NIVR

e Concept note proposed by NIHE to assess
real exposure to dog bites and Se of rabies
human surveillance system

e Study ongoing, partnership between NIHE and
Cirad
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2. Unilist evaluation

Number of infected [} 2 345 6 7 8 9 1011 12 13 14 15 16 17 18| Total
villages detected

Number of districts \ [35 181910 7 5 3 2 2 1 1 2 1 0 0 0 0 0 1| 107

Zero-inflated count data

15
10
: §
Illl_-_l_- M- -

01 2 3 45 6 7 8 9 10111213 141516 17 18

Number of districts
s

Number of infected villages detected

Descritpion of data distribution adapted distribution model (Binomiale,
Poisson, NegBin)

Vergne et al. A Zero-inflated models for identifying disease risk factors when case detection is imperfect:
application to HPAI in Thailand. PVM 2014

Source: T Vergne, CIRAD

’ﬁf*o% Case study:
H5N1 HPAI in Vietham

e Official notification list from DAH
e Study period:
- 2010-2011 (Mass vaccination)
- 2011-2012 (no/less vaccination; novel strain)

e Co-variate: Province risk level (from 1-3) (different
vaccination protocols)

e Objective= To compare system Se between the different
periods
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Real prevalence

I District I
Estimated total infected [ Logsteal pocess |
units e
[IC 95%]
Status
(Observed infected units) obs‘::)vtedi o e
Period 09/10 10-11 11-12 TR—— /
58 23 48
Province [22-64] [17-34] [25-64] etection
2 an o o,
(22) 17) (20) Zero-inflated count data
55 49 142 .
District [36-82] [36-65] [30-333] 8
(33) (24) (30) £

¢ 1 2 3 4 5 6 7 & 9 10111213 14 15 16 17

Jumber of infected villages detectad
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”ﬁ"”% Case study : H5N1 HPAI in Vietnam
Detection probability

Probability to detect at least

one infected unit (%) [ oistiet |
Logistical process
[1C95%)] / \/

Status

Infected Counting

Not

Period 09-10 10-11 11-12 observed) infected N
34% 74% 58% [ couning st
Province
[21-53] [56-89]  [40-61] "
Pnimber 2 B

(Observed)

61% 47% 40%

District
[45-77] [28-70] [28-98]
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Overall Sensitivity

Results
Overall sensitvity (%) é \
[|C 95%] strict

\ Logistical proce!f

Infected ounting
'ocess

Counting distribution

Status
(not

Period 09-10 10-11 11-12 observed)

Not
infected

34% 74% 42%
[33-100] [50-100] [31-78]

Province

Detection
number
(Observed)

61% 49% 48%
[40-91]  [37-67]  [13-100]

District

Case study : H5N1 HPAI in Vietnam
Effect of Vaccination

Results: effect of vaccination

2010-2011 2011-2012 - 2010-2011 (vaccination):
Not significant association

- 2011-2012 (no/less vaccination):

1.76 [0.59-5.26 .88 [1.53-25]

Sgnificant association:  Provinces
p=0.3 p=0.009 classified « at high risk (level 3)»
have 5 times more chances to be

3 1.26 [0.25-2.5] \/ 5.61 [1.54-20] )
infected
p=0.68 =0.009
OR [IC 95%

Vergne T, Grosbois V, Jobre Y, Saad A, AbdelNabi A, Galal S, Kalifa M, Abdelkader S, Dauphin G,
Roger F, Lubroth J, Peyre M. Avian influenza vaccination of poultry and passive case reporting,
Egypt. Emerg Infect Dis [Internet]. 2012 Dec [16/11/12]. htip://dx.doi.org/ 10.3201/eid1812.120616
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Results summary

e Sensitivity range: 30% - 74% (but large IC)

e Model validation: level of risk increase with risk of
infection

e Vaccination reducesthe probability of infection

“!«fw;% Case study : HSN1 HPAI in Vietnam
. Recommendations

e Methodology: results could be validated with additonal data
set

e CR method can be used to assess and review control strategies
(even with imperfect data, low surveillance sensitivity)

e Sensitivity of HPAI surveillance in Vietnam is not optimum:
need to understand why and identify corrective actions
(qualitative evaluation)

e Toimprove use of ressources, efficiency
- e Toensurevalidity and relevance of control
strategies




SNATrop / OASISTrop

Qualitative evaluation of
surveillance system process
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% SNAT-
Surveillance Network Analysis Tool

e Standardised tool

In depth analyses operational efficacy
and quality of surveillance systems

anses :_)

Epidemiol. Infect., Page 1 of 11. @ Cambridge University Press 2011
doi: 10,1017 /30950268811 000 161

OASIS: an assessment tool of epidemiological surveillance
systems in animal health and food safety

P.HENDRIKX™ E.GAY} M. CHAZEL? F. MOUTOU® C. DANANY,
C.RICHOMME®, F. BOUE®, R. SOUILLARD® F. GAUCHARD" anp B. DUFOUR?

OASISTrop: an assessment tool for surveillance systems in animal health and food
safety in the Least Developed Countries

Faverjon C, Minodier M, Goutard F, Sinthasak S, Pathammavong S, Douangngneum B,
Naipospos T, Holl D, San S, Sinal H, Hendrikx P, Dufour B, Peyre M..

Epidemiology and infection 2015 (submitted)




STRUCTURED QUESTIONNAIRE

Section2 CENTRAL INSTITUTIONAL ORGAMISATION
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> Scoring Grid

A B c o
1 SNAT - Scoring grid
2
3 Network XXX
. = Score
Sections and guestions Comments

6 0to3)
7 | Section 1; Objectives and context of surveillance Point on the cell to access the scoring guide

L1 Relevance of surveillance objectives 3
8

12 Level of detail, accuracy, and formalization of objectives 0
8

—
To scare, choose from the following options:

13 Taking partners’ expectations into account 1

10 Score of 3: All partners are listed with their corresponding expectations identified, a
- taken into accountin the surveillance objectives,
. Score of 2: The expectations of a majority of pariners are identified.

i)  Colmiencuofine dizeasns dinter sicpllionce syl e seirfpey 3 Score of 1: The expectations of a minority of partners are identified andfor taken int

i | situation (existing/exotic diseases or threats) Score of 0: Absence of identification and for recogrition of partners’ expectations of
Total| B
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iSection 1 : Objectives and scope O Loensitivity
10-Utility, 2-Specificity
[Section 2 : Insittutional Central G
prganisation
9-Simplicity 3-Representativnes
[Section 3 : Field organisation 0
Section 4 : Laboratory ‘ 8-Acceptability 4-Rapidity
[Section 5 : Surveillance tools O 7-Stability 5-Flexibility
6-Fiablity
Section 6 : Surveillance means @ 100%
90%
; . 80%
Section 7 : Data management G
70%
60%
[Section 8: Training 50%
O 40% 168
) - 30% © 63
[Section 9 : Communication @ 5 50
20% 50
100k
. . Objectit i imati Tools  Collection  Processing
[Section 10 : Evaluation @ (max 15) (max 20) (max15)  (max 20 Circulation InterpretationD
(max 10) (max10) (

Sustainability

Graphical output 1

Click hereto close the shest Click here to see the feedback s heet T e = e =
44 ‘with Financial ributions.

Result of evaluation per each | Percentage of & month % of 1year % of 2 years % of
section satisfaction Inter  safisfactio] |gter  safisfactio] |gter  sstisfactio

97% [ sl @ 4%

43%

Sections

tion 1 Objectives and
text of surveillance

43%

frion 2: Central institutional
Janization

43% 43%| 43%

frion 3: Field institutional
Janization

51%

frion 4 : Laboratory T4% T4% Ta%

frion 5: Surveillance tools 80% 20%

ption B: Surveillance
jcedures

40% 40%
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44% 44% 44% 0%

btion 7- Data management
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Ltion 8 : Formation 38% ) 28% L] 28% 1] 28%
Ltion 9 : Communication 51% » s1% ] s1% » s1%
tion 10 - Evaluation 24 2% - 2% - 2%




Corrective actions

Click hereto closethe sheet

Cligk hre to class #

s Feedback for output 2

To get started click to classif the criteria. For each critical point, the criteria

used are classified according to their weighs and their score. In sach table the
first critoria need to be improve in priority

Referencing question

Close refrencing question

sanitary situation (sxisting sxotic dissasss or theeats)

E Disease present

&l Objectives

0
644 = dures with the system's

i Cinctives 0|Section S (part 1) question 50, 48 & &0
1D Coherance of the dissases under survaillancs with the

2 3|Section 1 guestion 3
1c Taking partners’ expectations into account

13 3| Section 1 question 4
1A Relevanes of surveillance objectives

4 3|Section 1 question 1 and 3
1B Leval of detail, accuracy, and formalization of objectivas

3|Section 1 question 1 and 2

4 4+ b AGWTWED Feedback_output_2 (2) ADUERIEED Feedback_outplt_3

Calculation sheet financial sheat _'r'lnancla\ “Resume Cost-ar
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Cost analysis

e Expenses linked to
activities

e Expenses linked to
efficacy criteria

|:> Cost/criteria
Cost /outputs

SNAT
Scoring grid
Section 1: Objectives and context of surveillance
1A, Relevance of surveillance objectives
1B Level of detail, accuracy, and formalization of

objectives

1C Taking partners’ expectations into account

1D. Coherence of the diseases under surveillance with the

sanitary situation (existing/exotic diseases or threats

Section 2: Central institutional organization

2 A Existence of an operational management structure (central
unif

2B Existence of an operational steering structure that is
representative of the partners (steering committee

2.C. Existence of a scientific and technical committee for the
system

2.D. Organization and operations of the system laid down in
regulations, a charter, or a convention established between the
partners

2E Frequency of meetings of the central coordinating body

2F. Supervision of intermediary units by the central level

2.G. Adequacy of the central level's material and financial
resources

Cost/improvement

Section 3: Field institutional or
3 A Existence of formal intermediary units covering the entire
temtory

3B. Active role of int v units in the functioning of the
system (valid feedback

3.C. Implementation of supervision by the interme diary level

Costs involved

Meeting costs

Central Unit functioning costs
Steering committee costs

technical committee costs

Human ressources
Meeting costs
Human ressources

Functioning of intermediary
units
Functioning of intermediary
units
Functioning of intermediary

meetings, human
ressources

meetings

meetings

meetings

meetings

Cost/number of IU]
data managemen|
costs
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E.g. Operational costs

COST IMPROVEMENT
yse@p) | | cosFueR )
4
[Section 1 : Objectives and scope \ 1% )= 1%
— —
Section 2 : Insittutional Central 0 0
organisation 2% 2%
Section 3 : Field organisation 20% 15%
Section 4 : Laboratory 40% 0%
Section 5 : Surveillance tools 10% 5%

| | /™

(\200/9 ( 40"/9

Section 6 : Surveillance means

g N’
Section 7 : Data management 5% 10%
Section 8: Training 1% 20%
Section 9 : Communication 0.5% 5%
Section 10 : Evaluation 0.5% 2%
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