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As part of the joint work between ICA and
NVI, an evaluation of the action taken during
the Streptococcus Agalactiae 1A emergency
situation in Colombia was conducted using
the 8-step procedure adapted by NVI for

aquatic animal disease outbreak
Investigations.
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Aims to contribute to the sustained development of
the agricultural, and aquaculture sector, through
the prevention, surveillance and control of sanitary,
biological and chemical risks for animal and plant

AMAZONAS

EcusnoR
= Oficinas locales

species, in order to protect the health of people, o o w we w S
. o = = e —— [
animals and plants and ensure trade conditions. R R — ICA¥

Adapted from: https://www.ica.gov.co/el-ica/funciones
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A systematic procedure to identify:

Patterns of occurrence

WHAT IS THE
O UTB RE AK Cause, or factors associated with cause
I NVESTIGATION ?

Source of introduction or new exposures

WHAT IS : : : :
HAPPENING? AT Population at risk: Are all involved species

identified? (Clinical, Subclinical, Reservoir)

Investigate for future cases
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Reference Centre World Organisation
for Animal Health
Founded as OIE

Epidemic:
in excess on usual.

Endemic:
Usual occurrence in a geographic
area.

# cases of a disease

. 4

Time...

Disease Free Outbreak Occurrence

Outbreak Higher than usual frequency
6
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o @) BeER 8 StepS PrOCed ure

4. Collect Data‘

3. Determinate the * Temporal Pattern
Magnitude e Spatial Pattern
* Animal Level Data
e Environmental Data

1. Verify the Problem Eamme 2. Define a Case

6. Implement 7. Intensive Follow- 8. Report Findings to
mitigation strategies Up Stakeholders

Modified from Subasinghe et al., 2004
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Let’s do this Step by Step



WOAH Collaborating Centre for

Epidemiology and Risk Assessment of
° ° Aquatic Animals(Europe)
1. Verifying the Problem S— N ——
for Animal Health

Example- Streptococcus Agalactiae la Outbreak

Clinical and epidemiological
investigation

- Suspicion discarted

28/03/2023
ICA visited the farms, e .
inspected the animals and p’ Suspicion Confirmed ].
sampled oo oo e !
\ 4
Sample collection and
27/03/2023 laboratory investigation
Two (2) fish farmers
reported to the 28/03/2023
Veterinary Service Samples were sent to the ICA
(ICA) about an unusual lab for histopatology, culture,
mortality of Tilapia fish and PCR diagnosis
in their farms ;
v
Diagnosis test Resoults:
* 05/04/2023 Histopathology,
Tracing and additional culture, and PCR results
Confirmed g and adc consistent with Streptococcus
Di ol «-- - epidemiological <4--- Agalactiae I
1agnosis investigation * 28/04/2023Whole genome
sequencing of Streptococcus
Agalactiae la
ICA- Colombia Animal Health Technical Direction
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Instituto Colombiano Agropecuario for Animal Health

Colombian Example - What was found

Founded as OIE

Affected o

specie Tilapia NOT WOAH LISTED DISEASE
Streptococcus Agalactiae

Causal Agent ST7 Serotype la

Gram+

Clinical sings

Loss of appetite, lethargy, erratic swimming, exophthalmia, and death.

Gross lessons

Hemorrhagic and friable liver, empty intestine, large gallbladder, skin lesions, congested brain,
opaque eye.

Diagnosis Test

Histology, Bacteriology and Molecular Biology (PCR, RT-PCR)

Impact

High morbidities
High mortalities
Economic losses

ICA- Colombia Animal Health Technical Direction



2. Define a Case

CASE DEFINITION

2023 ©OIE - Aquatic Animal Health Code

WOAH Collaborating Centre for
Epidemiology and Risk Assessment of
Aquatic Animals (Europe)

Reference Centre World Organisation
for Animal Health
Founded as OIE

Is a set of criteria
used to
distinguish a case

animal or an
epidemiological
unit from a non-
case.
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2. Define a case e
@) World Organisation

fo A |mcIH alth
Case definition in Aquatic Animals

Can be non-specific clinical signs

Can be infection without disease

Knowledge relationship pathogenic
agent and disease is constantly evolving




By the goal

Surveillance

Only true positives

fo r eXOt|C wanted, choose
pathogen(s)

specific case def.

Surveillance
. Threshold acceptable
for endemic ~ level of
! : infection/disease
infections

Suspect case = often
based on quick and
cheaper tests/gross

Outbreak

InveStlgat|On pathology and/or local

laboratories

WOAH Collaborating Centre for
Epidemiology and Risk Assessment of
Aquatic Animals (Europe)

Reference Centre Woerld Organisation
for Animal Health
Founded as OlE

Infected case: with or
without clinical signs

Diseased case:
infected, with clinical
signs

Confirmed case >
positives should be
true positives!



2. Define a Case

WOAH Collaborating Centre for

Aguatic Animals(Europe)

Epidemiology and Risk Assessment of

Reference Centre @)

WOAH Listed Diseases

World Organisation

for Animal Health
Founded as OIE

ﬂ? healthy animals or animals of unknown health status'
Ity popul

latior fall under. sampled, if there is an

\ Provides Case definition for:

g )
( i hindliseass i lofuenza mmm&
o | The relevant disease-specific chapter of the Aquatic
Hanul ofDiagnostic st o A Manual:
Arimals
- 6. Corroborative Diagnosis Criteria
— y,
- J
g )

~1* Suspect and confirmed Case in apparently healthtly

I animals or animals of unknown health status

+ * Suspect and confirmed case in clinically affected animals.

J




2. Define a case

Example- Streptococcus Agalactiae la Outbreak

ICA¥

Instituto Colombiano Agropecuario

WOAH Collaborating Centre for

Epidemiology and Risk Assessment of
Aquatic Animals(Europe)

Reference Centre @))

World Organisation

for Animal Health
Founded as OIE

4 N\ ) 4 4 N
If at least one of the following criteria If at least one of the following criteria
is met: is met:
\ S \ J
[ o AY 4 N
4 N[ N[ N\
Histopathological
changes
SUSpeCtEd CO nfl rm Ed .charqcterls:tlc of Histopathological
infection with ST- . .
Case Gross pathology Histopathological Case la. and Positive changes Histopathological
or clinical signs changes * ,| b I-ti characteristic of changes
Presence of associated with | | characteristic of result by real-time infection with ST- characteristic of
unusual mortality | | the disease, with Infection with PCR, and culture of la, and Positive infection with ST-
or without Streptococcus Hemolytic ’ "
unusual mortality Agalactiae la Streptococcus result by real-time la, and
Acalactiae s PCR, or culture of epidemiological
g Pp., Hemolytic link with positive
followed by whole
genome Streptococcus farms
NOT WOAH LISTED DISEASE elememe || asatactae spr.
Streptococcus
J l J Agalactiae la.
\ J \\
—
\ 7 L J \. y, y,
ICA- Colombia, Animal Health Technical Direction - Epidemiological Surveillance Technical Direction




3. Determinate the Magnitude ICA

. . . Reference Centre World Organisation
Instituto Colombiano Agropecuario

for Animal Health
Founded as OIE

Media — Risk Communication

Potential pressure/interest from media can be expected at this

stage
Z /L /£ /£ /L /£

/L /

125,000 salmon die in disease
outbreak at Lewis fish farms

s TENDENCIAS INTERNACIONAL EMPRENDIMIENTO s v
® 20 October 2017 - B Comments

BT 5203 10455 m (£ el R=Nin)
B Emergencia sanitaria golpea el bolsillo del sector
'Extremely unfortunate' piscicola

L Portafolio Q) s |

IS FINANZAS opmioN INDICADORES Y MERCADOS TEcNOLOGIA

La presencia de la bacteria ‘Streptococcus agalactiae ST7 14" en los cultivos de tilapia, est4 desencadenando bajas en produccién y el
consumo.

Infected salmon become very lethargic, stop eating and as the illness
progresses it can prove fatal.

Marine Harvest's business support manager Steve Bracken confirmed that the
outbreak was "quite serious” and had taken its toll.

[T

Foro transformacién digital

[ istoris ) ©c

Streptococcus agalactiae: la bacteria que esta matando
peces de cultivo en Colombia

"The mortality is in the region of about 500 tonnes," he said. "The fish are
around about 4 kilos se it is about 125,000 fish we have lost during this period.

Por esta bacteria que se esparcié a varios cultivos en diferentes zonas del pais, el Instituto Colombiano
Agropecuario emitié la emergencia sanitaria nacional.

PUBLICIDAD
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3. Determinate the Magnitude

s cone @) World Orgenisation
Measures of Disease

Easily to
understand
for

everyone
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ICA™®

Instituto Colombiano Agropecuario — @)) g?&%i%?ilﬂgso?tﬂon
Example- Streptococcus Agalactiae la Outbreak

Data from June 2023
HUILA

ATLANTICO

*47% Mortality (1.621.665)
*47% Fatality

e 12% Mortality
(4.554.598)

« 81% Fatality

TOLIMA

» 10% Mortality (50.000)
» 100% Fatality

ICA- Colombia, Animal Health Technical Direction - Epidemiological Surveillance Technical Direction



4. Collect Data

Temporal
pattern

Spatial
pattern

Animal-level
data

WOAH Collaborating Centre for
Epidemiology and Risk Assessment of
Aquatic Animals(Europe)

Reference Centre Woerld Organisation
for Animal Health
ssssssssssss

Environmental
data



4. Collect Data

ICA ¥

Instituto Colombiano Agropecuario

How to Collect - Example - Streptococcus Agalactiae la Outbreak

Inspection

VISits

-
AN

Attention of
notification
unusual mortality

Active surveillance
1-3 km arround
positive cases.

~
/

WOAH Collaborating Centre for
Epidemiology and Risk Assessment of
Aguatic Animals(Europe)

Reference Centre World Organisation
for Animal Health
Founded os OIE




4. Collect Data

Temporal Pattern

WOAH Collaborating Centre for
Epidemiology and Risk Assessment of
Aguatic Animals(Europe)

Reference Centre World Organisation
for Animal Health
Founded as OIE

An epidemic curve (often created as a bar/column chart or histogram) should

be plotted using an appropriate time interval.

The epidemic curve will help

determine etiology type (distinguish between common source and propagated

outbreak)

Point source “Line” source

No. new cases
No. new cases

No. nhew cases

Propagated

Time




4. Collect Data

Temporal Pattern — Example - Streptococcus Agalactiae la Outbreak

Marzo I Abril

Mayo

Cases

o BN W BNy N WD

15 16 17

18

Focos
0 0}
19 20

21

22

junio
0] 0]
23 24

Epidemiological weeks

ICA- Colombia, Animal Health Technical Direction - Epidemiological Surveillance Technical Direction

25

WOAH Collaborating Centre for
Epidemiology and Risk Assessment of
Aguatic Animals(Europe)

Reference Centre World Organisation
for Animal Health
Founded as OIE

julio
0 0 0
~e— oo
26 27 28 29
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4. Collect Data
eeeeeeeeeeee @)) World Organisation

. fo Ani ITEI Health
Spatial Pattern

Where is the Infection?

Spatial mapping

determine a Identify
of cases and : .
(point) transmission
dates can help
source routes

to:

Point Source Sporadic Propagated
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4 (] CO I Iect Data . . . Reference Centre World Organisation
Instituto Colombiano Agropecuario for Animal Health

Founded as OIE

Spatial Pattern - Example - Streptococcus Agalactiae la Outbreak

. CURAZAO
Upar N S Santa Marta
~ :
~ Barranqunllr___\ o d
) \\ CartageTra de aracaibo Cara
(@] N Indias

~~ VENEZ

Sap}!ose de Cucuta &
N
@ QG% S 3 Madellin -Bb‘caramanga

® o S
. @ N Bogota
@ @ Ibaghés °*

~
COLOMBIA
C] g

(©)

S -

@  Alteration of productive parameters
e Unusual Mortality

ICA- Colombia, Interactive Bulletin- Epidemiological Surveillance Technical Direction
https://app.powerbi.com/view?r=eyJrljoiYjY4YjBjNDYtZWUwZi0OMFILT(jZjEtOGQyYzg50WMSNjUxliwidCl6ImI3YWVKYTB]LTYOY2QtNDIkMiO5YTRKLTMwNjIzNjcOMzJIMyIsImMiOjR9



https://app.powerbi.com/view?r=eyJrIjoiYjY4YjBjNDYtZWUwZi00MjFlLTljZjEtOGQyYzg5OWM5NjUxIiwidCI6ImI3YWVkYTBjLTY0Y2QtNDlkMi05YTRkLTMwNjIzNjc0MzJlMyIsImMiOjR9

WOAH Collaborating Centre for
Epidemiology and Risk Assessment of
Aguatic Animals(Europe)
4. Collect Data

World Organisation

e e ) for Animal Health
Animal and Environmental Pattern @) Fomnion e

Animal pattern

Data on species, age, sex, and other outbreak-
specific factors should be collected for analysis

Environmental pattern
. . . .

Data concerning general management (e.g., feed
and water) and weather should be evaluated




WOAH Collaborating Centre for
b 4 Epidemiology and Risk Assessment of
Aquatic Animals(Europe)
4. Collect Data

) ) ) Reference Centre World Organisation
Instituto Colombiano Agropecuario for Animal Health

Founded os OIE

Animal Pattern- Example - Streptococcus Agalactiae la Outbreak

Age Category

Affected Specie

117 (%) — — 364821 (247%)
I

7.034.435 (30,72%) —
~

e 15.295.603 (66,31%)

L 23 mill. (100%)

© Fingerlings
® On-growing
O Fattening

@ Tilapia

ICA- Colombia, Interactive Bulletin- Epidemiological Surveillance Technical Direction
https://app.powerbi.com/view?r=eyJrljoiY{Y4YjBiNDYtZWUWZi0OMJFLLTLZiEtOGQyYzg50WM



https://app.powerbi.com/view?r=eyJrIjoiYjY4YjBjNDYtZWUwZi00MjFlLTljZjEtOGQyYzg5OWM5NjUxIiwidCI6ImI3YWVkYTBjLTY0Y2QtNDlkMi05YTRkLTMwNjIzNjc0MzJlMyIsImMiOjR9

WOAH Collaborating Centre for
g Epidemiology and Risk Assessment of
4 C l l D Agquatic Animals (Europe)
. Collect Data

) . i Reference Centre World Organisation
Instituto Colombiano Agropecuario for Animal Health

Environmental Pattern- Example - Streptococcus Agalactiae la Outbreak

T max T min Nubosidad 26 Precipitacidon % Vel prom Viento Km/h Focos

50,0

,.

45,0

40,0

35,0

30,0

25,0

,.

20,0

15,0 7 —_
10,0 .
5,0

0,0 e

Enero Febrero Marzo Abril Mayo Junio Julio

/

N

A

ICA- Colombia, Animal Health Technical Direction - Epidemiological Surveillance Technical Direction
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5. Risk Factor Analysis st

: : e cene @) Yorld Organisation
What is a Risk Factor? ket

It is a factor

Become infected
that can be /_
a.ssoc.lated \ Becoming
with disease

diseased once
infected

Method to
identify Risk- Epidemiological Compare cases
factors for a study. to non-cases
disease




WOAH Collaborating Centre for
° ° Epidemiology and Risk Assessment of
Aquatic Animals (Europe)
5. Risk Factor Analysis
Reference Centre @) World Organisation

for Animal Health
Measures of Association Fonans

Relative Prevalence
Risk Ratio
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5. Risk Factor Analysis C

Reference Centre World Organisation
Instituto Colombiano Agropecuario for Animal Health

Founded as OIE

Example Risk Factors Related to- Streptococcus Agalactiae la Outbreak

The variation in the sun’s
Share watgr resources G G T radiation, particularly the
between fish farms in

facilities cloudiness, can affect Poor Water quality
close proximity water temperature and

oxygen fluctuation.

Lack of implementation of Unknown health status of A |mp'Iementajc|on o Fhe
: : : : fallowing practice (all-in,
biosecurity measures the fingerlings .
all-out stocking)

ICA- Colombia, Animal Health Technical Direction



6. Implement mitigation strategies

Control Measures according to the Goal

If eradication is

possible

Eradicate the pathogen

Minimize exposure to
the established
pathogen in affected
waters E.g. zoning

Reduce the risk of
recurrence

Prevent / reduce
spread to uninfected,
susceptible populations

WOAH Collaborating Centre for
Epidemiology and Risk Assessment of
Aguatic Animals(Europe)

Reference Centre World Organisation
for Animal Health

Founded as OIE

For notifiable diseases:
fulfill requirements to
self-declare infection-
free status (Aquatic
Animal Health Code)



6. Implement mitigation strategies IC A'sr Sokdrcloas nak Assessmentof

. . . Refer: Centr i H
Instituto Colombiano Agropecuario cremee ente @) world Organisation

for Animal Health
Founded as OIE

Sanitary measures applied- Streptococcus Agalactiae la

COLOMBIA

(«. POTENCIA DE LA IC Av )

V| DA Instituto Colombiano Agropecuario . P r e V e n t I V e
J

RESOLUCION No.00006535
(07/06/2023) N
“Por la cual se declara el Estado de Emergencia Sanitaria en el territorio nacional por la () C O n t ro I
presencia de Streptococcus Agalactiae ST7 serotipo la”
J
EL GERENTE GENERAL (E) ~
DEL INSTITUTO COLOMBIANO AGROPECUARIO - ICA e .
En ejercicio de sus atribuciones legales y en especial de las conferidas por el articulo 4 o P ro h I b I t I O n S

del Decreto 3761 de 2009 y el articulo 2.13.1.8.1 del Decreto 1071 de 2015 )
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6. Implement mitigation strategies y ~
Instituto Colombiano Agropecuario o <™ @) World Organisation

for Animal Health
Example Preventive Measures- Streptococcus Agalactiae la Outbreak

Founded as OIE

Increase biosecurity measures, and control entry of vehicles, objects, and
personnel to fish farms

Implement cleaning and disinfection procedures for vehicles, objects, and
supplies entering and leaving the establishment

. | Report the unusual mortality or alteration of productive parameters in fish
| farms immediately to ICA.

ICA- Colombia, Sanitary Emergency Resolution 6535/2023
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Example Control Measures- Streptococcus Agalactiae la Outbreak

Discard the mortality followin Vaccination should be conducted
y 8 against the specific serotype that

n enwronmeptal -author!ty &= has been previously authorized
recommendations immediately \ by the ICA

Epidemiological monitoring of the
disease in accordance with the
strategies established by ICA.

ICA- Colombia, Sanitary Emergency Resolution 6535/2023




6. Implement mitigation strategies |C A'w' e =

) . i Reference Centre World Organisation
Instituto Colombiano Agropecuario for Animal Health

Founded as OIE

Example Control Measures- Streptococcus Agalactiae la Outbreak

When infected animals leave the farm, the producer should:

Eliminate disposable equipment such as
nets, porous air hoses, and plastic buckets,
or any other equipment whose material
cannot be effectively disinfected or is
damaged by disinfectants.

Clean and disinfect the facilities, vehicles,
equipment, and any objects that were in
contact with the infected animals.

Once the cleaning and disinfection
process is completed, implement a
fallowing for at least 15 days

ICA- Colombia, Sanitary Emergency Resolution 6535/2023




6. Implement mitigation strategies ICA™F ==

i ) ) Reference Centre World Organisation
Instituto Colombiano Agropecuario for Animal Health
E

Founded as O

Example Prohibitions- Streptococcus Agalactiae la Outbreak

: Feeding of tilapia with fresh or
" live diets, mortality, or waste
human food.

Movement or
commercialization of fish with
clinical signs

Disposal of dead fish or fish
exhibiting clinical signs from
water bodies and other water
sources

Share equipment, vehicles or
supplies with other fish farms.

Use of veterinary supplies that
are not registered or authorized
by ICA

Instituto Colomblana Agrapecuaric
)

Use vaccines without ICA
'8' authorization.

ICA- Colombia, Sanitary Emergency Resolution 6535/2023




7. intensive Follow-up

Follow up

Analyze available data

Check for cases/controls at
other locations

Check for cases positive by
case definition but absent of
disease

WOAH Collaborating Centre for
Epidemiology and Risk Assessment of
Aguatic Animals(Europe)

Reference Centre World Organisation
for Animal Health

Founded as OIE

Investigate animal welfare
issues during outbreak

v

Perform questionnaires

*Risk factors
*OR

Examine movement patterns

eStocks
eHydrodynamics
eFeed

eHuman activities

Perform feeding trials or
other challenge trials if non-
infectious agents are
suspected

Perform transmission
experiments when infectious
agent aetiology is in doubt
(Koch’s/Evan’s Postulates)
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7. intensive Follow-up e A ey rmento

Reference Centre World Organisation
for Animal Health

Founded as OIE

Results of follow up- Establishment of Zones

I n fe Cte d Defined to encompass

geographically clustered

ZO n e S infected populations.

will prevent spread from
the zone and should be
based on the
epidemiology and
transmission potential of
the agent

Infected Zone O
Protection Zone O
Free Zone ®

2023 - © World Organisation for Animal Health - Aquatic Animal Health Code; Chapter 1.4.- Aquatic animal disease surveillance

41
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7. intensive Follow-up C .

i ) ) Reference Centre World Organisation
Instituto Colombiano Agropecuario

Example Active Surveillance and Monitory -Streptococcus Agalactiae la Outbreak

Founded as OIE

121 Fish Surveillance visits

to farms between

farms 1 to 3 km around

positive farms.

5 FlSh Broodstock Farms
fa rms Traceability.

80 Fish
farms

\ 19 FlSh Monitoring in

negative regions

' farmS with high

X production




8. Report Findings to Stakeholders e O

Reference Centre @) World Organisation
for Animal Health
Founded as OIE
Where report?

Loca?land >> National >>International>> WOAH* >
regional

What report?

Methods applied to
Case-history diagnostic and :
background epidemiological Results Hypothesis

investigations

: - o Recommendations
Financial impacts Ecological impacts
for control




8. Report Findings to Stakeholders

Example Streptococcus Agalactiae la Outbreak

Regionals Stakeholders
meetings

NO WOAH LISTED DISEASE

ICA Colombia @ICACOLOMBIA -1d
#HILO Nuestra lider nacional del progr
acuicola, Maria Fernanda Serrano, pari
la agenda académica de la feria @y d:
conocer las acciones de inspeccion, vi
y control realizadas por el ICA ante la
mortalidad inusual de peces en el Huil:

INSPECCION, VIGILANCIA Y CONTR¢ [l
ICA ANTE LA PRESENTACION DE M 8
“importancia de a notificackén « implamantacion

Official Social Media

El'ICA atiende y vigila los casos de “Streptocor
[a" presentados en Atlantico, Tolima y Magdal

EI ICA atiende y vigila los casos de “Streptococcus agalactiae  T¢
~1a" presentados en Atlantico, Tolima y Magdalena

ICA¥

Instituto Colombiano Agropecuario

WOAH Collaborating Centre for
Epidemiology and Risk Assessment of
Aquatic Animals (Europe)

Reference Centre @)

World Organisation

for Animal Health
Founded as OIE

EXTERNAL STATEMENT

For: Fish farmers, rural communities, owners in any title of anil
production, traders, and the rest of the members of the aquacultur
and community at large.

From: Colombian Agricultural Institute - ICA

Subject: Clarification of health implication "Streptococcus Agalac
|a in farmed fish (Tilapia).

Date

Trade Partners

Communications




WOAH Coll
Eni

aborating
pidemiology and Risk Assessm
Agquatic Animals (Europe)
Reference Centre World Organisati
for Animal H
Founded as OIE

~ CHALLENGES OF OUTBREA
INVESTIGATION

interpretation

Competin Law (differs
Data sharing npeting Confidentiality per country,
objectives :
province)
Responsible Economics Trade position Integrity anc

quality of data

45




WOA CIIb ing Centre for

Agua Aml( rope)

Epide ml olo dR kA essment of
o nimals
R World Organisation

rence Cenl
Instituto Colombiano Agropecuario @)

WHAT IS
HAPPENING?

How to be better prepared?
What to do next?

f AlmIH alth

46
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Contingency Plan

. ) . Reference Centre World Organisation
Instituto Colombiano Agropecuario for Animal Health

Founded as OIE

Tabla de contenido
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