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Bluetongue, Belgium, 2006

Unknown disease (spatiotemporal context)
Shown in cattle instead of sheep

Several experts contacted in parallel by different Vets and
gave different explanations

Disease not identified => notifiable or not ?
Lack of focal point to centralize all the information
Consequence : late identification of the pathogen (6weeks)

Reaction of the Belgian health authorities : "No more this !”



Walk through the problem ()

©,
=== o Need a system helping to reduce the delay between
detection of first clinical signs and identification of causative

agent
o Avoid unstructured communication
o Identified specific network (s)
o Field Veterinarians — Aware animal Owners
o Field Experts
o Experts (bird eye view : Universities)
o Diagnostic Labs
e Communication tools valid on all sides of any fronteers
e 'People in charge’ of the problem
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Walk through the problem ()

@
=== o Need of system allowing for an automated detection of the
« problem » = device that alerts each « ad hoc network »

when the decision threshold is crossed
 Ad hoc Network

o Specific by animal species

o Flexible

o Interactive

o Structured

o Result-orientated thanks to leadership of « Leading-
Expert » and collaboration of all the contributors

e Alert ? Threshold ?
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Scope of the system

o)

Unknown diseases revealed to our cognition

Known disease but never identified in a specific spatio-temporal
context (ex: BLT virus Belgium, 2006)

Diseases showing increased reporting frequency compared to
usual level

* Spatio-temporal comparison

* « historical data »

Known diseases showing alarming clinical patterns :

* Intensity of the symptoms

* Unusual mortality | T A s

« Increased morbidity, ... N /\/\/\‘\/\/\/ e

Diseases not ‘responding’ to usual treatment




Walk through the problem ()
@)

com e Aggregation of records
o Are there similar records in the dataset ?

o Is the same disease occuring in the same spatiotemporal
context ?

o Do we have prior information ? No
o Can we 'model’ something ? No

Only acceptable grouping procedure taking into account the
present constrains : Hierarchical Ascending Clustering Process

(but parametrable !)
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Focal point & Network

5)
o o Unique place where
e (Cases are reported
 Alert is generated
Case is 'grasped’ by competent persons
 On-line structured communication by Cluster
e Maximum interaction is possible

=> Unique and efficient Network
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Operational answer : MoSS
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Objectives MoSS-emergences’”

o Early detection of clusters showing atypical
syndromes in the field

o Early identification of causative agent

o Creation, organisation and coordination of a
Network of collaborative Field Practitioners &
Experts
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MoSS-emergence’Z website

©O O O O

PhP-MySQL application (freeware)
Multi-browser (better not use Explorer 8)
Dedicated to Veterinarians (login)
Multi-lingual

 English

e Dutch

e French

 Open to any other language !
Questionnaire ‘fixed choice’ allows for
e Multi-lingual managt

e Clustering process
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MoSS-emergence?Z website (2)

0)

Dynamic clustering process (HACP)
e Parametrable
* No prior information requested
Role based application
e Security, confidentiality
Profiles (increasing rights)
e Veterinarians, field Experts, administrator
User-friendly web application
» Webmaster /Administrator does not need to be a programmer
e Balances time to record and needed information to work appropriately
Integrated GIS
 Google Map cartography
e Lambert XY coordinates for the calculations of spatial proximity
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Atypical syndrome recording

@ \ Notification Atypical Disease

CODA - CERVA

-1- Date of first observation clinical signs:

Date first elinical signs wy): () [18/10/2010 |

-2- Type of organisation / by the ion: o
Type:() [Choose >

-3- Identification of organisation / environment concerned by the observation: -
Name of structure f environment.(# [

Manager name:#) |
Manager phone number: @ |
Manager Email:) |

Date of observation

-4- Animal species present in the / by the ob jon: =

e [ocation

Main species) [Cheese ]

Other species present (rex = & [Mone

-5- leading to of the

* Animal / Farm typology

Observed syndrome notin accordance with any known disease:

Prior known disease(*), but absent f very rare in the species

° Clinical Signs / affected organs Fiiar kaam sltessag), bl sbertvens rare In s perod:

Prior known disease(™, butvery severe disease

Prior known disease(®), but not ing to the used treatrment

(%) prease provide the nawe of the suspected disease in heading no. 10

 Epidemiology

* Factors possib) ’

occurrence
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e Pictures?

! Sensitive data (exact location, herd id) optional + hidden for other users !




Analysis atypical syndrome records

),

CODA - CERVA

o Based on real-time comparison of new records with all previously
made records

o Hierarchical Ascending Clustering Process identifies clusters of
similar notifications, without prior information
* Based on clinical signs / affected animal categories / distance

MoSS database

58.00 5800 5600 56.00 5400 56.00

55.00 5500 S3.00 57.00 55.00 51.00

88.00 2.00

Clinical signs 5200 200

56.00 5.00

R ) d'ff 51.00 5.00

- Animal typology # Irrerences ﬁ Sro Sols7an

60.00 00 55.00

3 MQSS 100.00100.00100.00100.00 98.00  98.00
Spatio-temporal distances

# similarities Dissimilarity matrix

o Pair-wise matrix of ‘dissimilarity’ is used as input for the algorithm
to find clusters of records that are most similar
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Analysis (2)

),

CODA - CERVA

o Clusters that do not exceed the chosen intra-cluster dissimilarity
threshold) are being displayed on a map (powered by Google™Maps) and
dendrogram

....................................................................................

________________________________________________________________________________________________

87 107 54 S0 100 99 102 91 108 108 253 60 85 251 252 104 105 101 103

o Algorithm keeps combining clusters until threshold is met

o Parameter settings of clustering method fully adjustable (relative weight of
typologies, differences vs. similarities, etc.)

— leads to other classification results: optimal combination needed!
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Analysis: (3)

Clustering profile management: hierarchical classification

In MosSS-emergencesZ, a profile is a tool to give weights to the various variables which are needed to calculate the
ascending hierarchical classifications.

The hierarchical clustering, as data analysis method, makes it possible to detect clusters of cases having clinical and/or
spatio-temporal similarities. To analyze the significance of the clusters detected via MoSS-emergences2, so called
work profiles are used (one for atypical diseases, one for supervised diseases), but experts can also create a
personal, custom profile (which can relate to a selection of notifications: see filter below).

Note: Only the administrator of MoSS-emergences2 can modify the work profiles.

Filter notifications

User: [all users ~] Disease type:
.l
Id-profile -~ User Label Type of profile Type of disease Creation date
£ 23 38 Profile n® 23 MNormal profile Atypical 2010-11-10 15:42:48
£ 22 38 Profile n® 22 MNormal profile Atypical 2010-10-18 23.57:49
21 3 Bleeding Calves MNormal profile Atypical 2010-10-08 14:18:04
£ 20 38 Pancytopénie néonata Normal profile Atypical 2010-01-16 14:19:34
18 31 Madis MNormal profile Atypical 2009-07-30 12:44:55
17 35 Profilen® 17 MNormal profile Atypical 2009-07-30 12:03:51
] 16 35 Profile n® 16 MNormal profile Atypical 2009-07-30 12:03:41
B 15 35 Profil Dédé MNormal profile Atypical 2009-07-30 12:01:42
[ 14 3 Profile n® 14 Normal profile Atypical 2009-06-23 15:17:13
£ 13 3 Profil n® 3 Normal profile Atypical 2009-06-23 15:16:44
12 3 Profiln® 12 Normal profile Atypical 2009-05-13 12:48.46
B 11 3 Profiln® 11 MNormal profile Atypical 2008-04-13 00:09:04
0 10 3 Profil n® 10 (Chevaux) MNormal profile Atypical 2009-04-06 15:55:56
]9 3 Profiln® 9@ MNormal profile Atypical 2009-04-06 15:55:28
8 3 Profiln® 8 MNormal profile Atypical 2008-11-04 21:39:10
7 3 Profiln® 7 Normal profile Atypical 2008-11-04 21.38:48
6 3 Profil n® 6 Ll = T 2008-11-04 21:36:33
5 3 Profiln® 5 Work profile Monitored 2008-08-12 10:48:11
| e 2 Profiln® 3 = = — — e 2008-09-04 10:13:01
2 3 Profiln® 2 Work profile Atypical 2008-08-03 15:50:57
O ——— S

= Click here and the selected profile will = e —

become the "work profile

Create profile Display profile Modify profile Remove profile Apply profile

15



Results: Bovine Neonatal Leuko-cytopoenia

Atypical syndrome analysis

o Number of records on atypical syndromes have been made
based on real observations

o BNL data used in MoSS to test clustering and mapping
processes

e Clustering method compares individual BNL records (from
different observers) with surrounding “noise”
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Results: BNL (2)

copa-cerva () 76 cases 2 ‘ P - ! "o . Leiden’a § "'d"‘"“" p: E, : r_ Ble?de. II'Te‘rr.ein Iy
o 5 observers S R XS I e oo o

0 System has
potential to
recognize BNL
cases as a cluster

irrespective of
personal variation

. . At d o = : :'."- e O ] 5
0 Remalnlng records _Dendrogram |, Map > Download the result

Threshold value of the dissimilarity 96 used in the currently displayed classification =55% | Number of clusters =15

do nOt concern BN L Chosen threshold value for the dissimilarity %: [S5_ |9 | Apply the threshold value |

Cluster no # Notif-User 'Average distance Number of notifications in the cluster

and Stay outside e 167.85 d - 133.45 km
cluster no. 1
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3-2 24 d- 553 km 18,20, 3

2

3 4-3 268.5d- 347.5 kmn 5, 214, 36, 37

4 18- 2 4898 d - 77.85 km 169, 193, 184, 187, 185, 186, 180, 192, 197, 173, 194, 88,
168, 170, 182, 196, 195, 176

5 2-2 354 d- 3 km 92, 255

6 &= 136.85 d - 86.76 Kmn 244 245, 246, 247, 250, 248, 249




> MoSS : cluster identification now achieved
L5)

cooa - cERVA Species
Symptoms
Space Cluster 1
M;:g' diccordii l T <3 records
scgd?mm. = = ime
description

Record 2 I
I { eas Hierarchical
Record 3 . Relational Ascending Cluster 2
Databass Clustering < 3 records
Record k Process
Questi
Record o te
Map Tool

U 11

Reporting and clustering

Network analysis >
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B web-basednodificationandreporting

' Avet observes an unusual case ...{

/ mnadﬂnﬂlabtub \ NETWORK OF EXPERTS
REGISTERED VETS Feedback

= Atypical combination of
symptoms

= Diagnosed disease not
responding to treatment

= Unusual expression of a = Collect data on cases
known disease MoSS & A

= L— = Case location / date

= Symptoms

= Epidemiology

= Lab results

= Pictures, videos

= Analyze data
Detect similar observations
Similar combination of symptoms .
=in a given area
*in a given time period

Detectincrease in frequency of a given
set of symptoms

= Present results

= Reports (similar cases,
experts'feedback...)
= Map cases

SANITARY AUTHORITIES
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