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n1sdaudlulsa

at higher frequency (rate) than S2UIA (Outbreak
what is normally expected

e

New cases of a disease occurring

15A52U10?
Investigation )



n13aaudaulIATEUIn (Outbreak investigation)

" Junauiluszuulun1sAunUainasausannnIsalssun 1nen153IUTIu
Yayar1e 9 a5UNTIaLRYAYaIlYN FEYAMS LAaTWIAINNIYDINITILUIN

U
v o

_ fosaunsanauraussluil (egneen)

1. Jymeozls?

2. funeuelsianusarilaiuiiiedansiuilam?

3. $hetslsiaazannsadostulaliamuuuiiintudnlueuan?

4. pzlsMiasduwnasnunveinsiniie (sxuin) wag TdnIddu/aaufnte
MEVTakil?



What are the objectives of the investigation?

* LNBYUIUNITTZUIN LAZIUTUNISNTIVIUIRNY
* INDDFUIYANHULNIITZUIAMNYIVDINITTZUIN
* anndaduduaianadululs wazinaenuIva9IniIssEun

* ialuAtnuzir lun1sadual wazlaenulsa
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Evaluate
information
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ldentify

Pathogen?

Source?

Transmission?




QUNBUNITERUFIULSATSUN

W38UN1SURURUAIAEUIY

ASIVFDUIUTUNITIZUIN LazgUTUNISINIRYLSA

AMRUANEINEAIU2Y LazAuURIan IV NULAL

< v = a a o = v ¢ .
INUTIVTINVBYA LATANWITZUININGUIINTTUUT (1a: Time, d@a1uii: Place, dnd: Animal)
A3198UYAgIUNISNALIA

ANYITTUININGNBITATIEN LiNaNAFaUaNYAFIY

NS LR LD E

NMIANIAIUDY o WNRY 1WU MIAnean NLIndaN, nsAneIMsTasUfTRNNS,
YUUSTIULTU Usziwal 1Judu

8. nsaeanstoasUunsszuinvaslsa uazliduuziihisnisatuau Jesiulsa

9. AUAN wazUanulsna

10. dEuanan1sEauaIulsn



1. NISLHSYUNUAINUNNIATUIY:

-y T - S TN AT} e [,

nudauaiulsa \Azasila
NUNINNUIAE, daaaiingnl LATasie

* e NUNFURATAL ® NUNIUINUIRE
* a1y, ®* ANFLALALALINY

® 41519047 * PPE

® THTU ® LUURRLNN

* 81 7)? Mg, F999, ® AT
AAARAN,

NILENN9AANIg (N191RENNG, NRN @)

v a e
vasfiiAnng

Objectives

N19U92@119 UR AR AU AL LN
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2. JUHUNITTZUIAVBILSA LAZIUIUNITATIVINIRYLSA

nunudayatnseds 9IN15-WBDFNIN NUAIDE19E9N573



2. gUIUNITITSUINUILSA LLAZEUIUNISASIIUIRYLSA

wals 727 9992FYNIUNITIZUNN
1 SEthesslsalalseanis tnninundluaniuiinasiianti
9]

Y

2. fpUreinfuludnuniy cluster waziaulealnin 81311310 exposure

u/

AN
3. fiUreeslsanlimeusinguinsunseimeiilusnnuayliusinglu

Jaguudnia



2. gUIUNITIZUINVBILSA LAZEUIUNISATIIUIRYLSA

281913272 A “wINnIUnA”

1. TeemnlUlEisssuiisuiuaaiedounds 5 U ludrananaeiu
o19ldAnsises U (median) videAnadeiavadin (mean) + 2 S.D.

2. vuessdeiuuitieldldandunfuinungudeis
auduiusiutladuideafenfufiteindunsssuin

3. fthemelsalvsifilinenunnouluiui



3. AMRUATNYINEAIU2Y LazlsUAUAURIanIU8LNULAY

HAdNI (Animal)
#01u?l (Place ) - o
v Textbook fdNIUYEe® Suspected case

(%4

dn1U2eM91918 Probable case

= : n o/ 1 = N .
1@ (Time: based o dn1U288UsU Confirmed case

U

6

CD
S
4
&=
™)
=

incubation period)

o

81n15/ngud1n15 (Clinical

symptoms & sign)




3. AMUUALYINENIU2Y LazlsUANAURIEN UL NULAL

In we nselio wieans viouns vioun: Tuufivg@l 9 nvusss o.
UL 2.UASWUY Tuansanisadslaagraiedeluil
v’ dhanglvaia
v’ Sdulaveunanauiiunn/au/fu
v aiu/Auiu
v’ gnailonissaudunisiduldviettunan vseiRe309anas
sewinedudl 8 fiquieu 2559 - 10 FaMAN 2559
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4. WiUTIVTINTDYA KAZANYITZUININGNTINTTUUN
%’ayjaaﬂﬁﬁwﬁé{amﬁu? (Time, Place, Animal, Jasafienaifeadaaiunis
SEURUDILSA,...)
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N15U9AUERT Animal restraint
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Animal restraint




Be professional and be careful



Be professional and be careful



Be professional vs be careful






AUDTNLN LaA1873? AURaULYNlaA1a14? missing data?
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4. WiUTIVTINTDYA KAZANYITZUININGNTINTTUUN

* Line listing

= EpiData - [first.rec]
Microsoft il Ele Goto Window Hep TR
X‘ el 10 {automatic id number) 1 H
ui sex B Female
uz Height (meter) 1.7¥5
BMI Body MWass Index £7.-88
Dang Banna Cattle 2 19/7/a5  Anorexia Uy bate of birth 12/12/1956
AGE Age today i
2 B Dam Prupee Cattle F 1 23/7/a5 Lameness _
51 Country of Residence Denmark
3 C Khao Kuanna  buffalo F [ 2[/8/15  Salivation 52 City (Current address) 0D Udense
T Todays Date 27/01/2001 3
TN e id= 1
[ [Imeger Prese + o F3 10 see legal vakes [Lengih 1
"
E D
"
pivata
[
-
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Animal Place



4. WiUFIVUTIUTOYA KAZANYITZUININGNTINTTUUN
d01uh (place), N151521YAYINUN (Spatial pattern)

NuiladionsUlugean wunlaiinng
Urnounad (91292 UuUfNLALsUe
s Sauiaalsalunsuals) gunus

Aunanssulaunsalyl
AA

MuFURUSIEYIangudRIUqe

A A

LaEIENINNUNNAALIAN UGN WeUY
NWNYAIMNDY 9 LU Ll wuas
gl oul dslgnasneeng o udu

AV
\¢

S\

/" # Map.Of Etiolera Qutbreak. Londof
\ by DrJohriSnow

4 /.2/« :

WA

.....

A\ ,A,Xff.;‘;“f'e)&\gn’_tﬁpfw

L .outbreak™

¢
W\

Legend

Lisa cluster map ; 15@'l4l

[ Not Significant [56]
B High-High [4]

Il Low-Low [13]

[ Low-High [3]

wa 2 High-Low [0]

[ Neighborless [1]



4. WiUTIVTIUTDYA KAZANYITZUININGUTINTTUUN

* Temporal pattern (SULUULTLIAN)
> Luunfinisszunn (epidemic curve) Sanvauzidunisszuinsiiale
Jszanaszezinanslesude
> msLLaﬂmemuﬁﬂaamﬁu/wmﬁL%Mﬁ@ﬂﬂﬂﬂugﬂ Histogram
v unu X Oduufidndisunantennisthe (SruzineseningTufiuansennis
fla plot omazdudalus Su dUai A8 Jutussesilndaveaslsa =
Unfazly 1/3 — 1/8 viszesilinaivadlsea)
V' ounu Y fudunudeitheiidnfenudeivae



4. WiUTIVTIUTDYA KAZANYITZUININGUTINTTUUN

* sUnuULYLIaT
1. wiaslsasiu (Common source)
> Point
> Intermittent
> Continuous
2. WradlsAunInIzane (Propagated source: person-to-person)
3. uvaslsmkuunay (Mixed source)



1ia9lsasau Common source outbreak:

U v

* AN FUNAANNLVEURSINY



LLia9lsAsau Point common source outbreak:

* AMNAUNALYDIINLIAUALINY
* aIUULUDUVDLYDULNILIAILAE
* MsUuUpuilliNeeIEEEIaNEY 9

(%4 6 U U

* dninnduiaeluyieszesiianing o fy



1i84k3AF9U Common source outbreak:
sylinvadlsn =2 Uszununisdasiivatifintsduiae
Max. IP (16 d)

No.of cases Median_IP (10 d)
10

Point source

Min. IP (2d)
|

= All cases occur in
1 incubation period

* Sharp upward

* More gradual

down slope

Time of exposure
? * Able to predict
)

exposure period

SO = N W B~ U1 &0 N 00 VO

23 24 25 26 27 28 29 30 31 1 2 3 a4 5 6 7 8 9 10 11 12 13
W.A.-59 1.8.-59

Date of onset



Common source outbreak:
Ldreranfiduraiie =2 walsafiunazidy

Max. IP (17 d)

No.of cases )\
Median IP (13 d) I [Point source
10 \
9 f \ * All cases occur in
Min. IP (8 d)
8 | \ 1 incubation period
7 * Sharp upward
6 * More gradual
5
d I
4 own slope
3 * Able to predict
. )
) Time of exposure period
1 exposure
O |/| | | | | | | | | | |

23 May 24 May 25 May 26 May 27 May 28 May 29 May30 May31May 1Jun 2Jun 3Jun 4Jun 5Jun 6Jun 7Jun 8lJun 9Jun 10Jun 11Jun 12 Jun 13Jun
16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16

Date of onset



Common source:
Intermittent exposure

Irregular peaks
( |

-—— - P o - -
v cou o A = Y |
AP IAUNALTDANNLLIRAILAYINY .
Y Y w7
nsUwlouvanveliidussey q 1wy &
& Y, v aa A Y] O s
nseengIniinin slwloualy 5
< > 3
AL =
L UUS ayﬁ] ) 2
= a A U =
NITUULUBUULNENTEUELIAEU =
doinneiduliaysluriassesiia 13 6 T S RGN NE TR R
Cay of Onset

Tna 9 Ay



Common source: Continuous exposure

-
=
=i

1'%

* AMAUNATDIINLAFIALINY

W~

o Fmilasulengsaliondusyey

L3a1UdIU

Number of Cases

= o= B ow &=

[]

1 2 3 4 5 & 7 &8 9 10 11 12 132 14 15
Day of Onset

* 19 NSUULUDUVDIESLAN LULLYIES
U1 vivevjang)n uau

rise gradually (and possibly to plateau, rather than to peak)



Number of Cases

Propagated source (person-to-person)

14

17

1

=

(i

d il

) 7| |rr
' m_mommalh A LU AL T

14 7 V1316 V222578 3134 37 40434649 525558 6164 67 70 73 76 79
Day of Onset



Propagated source (person-to-person)

> Person to person
>Arthropod vector

>Animal reservoir



4q. LﬁUﬁ?Uﬁ’JﬁJ‘flj’e)ga LLazﬁﬂ‘le}’]'iz‘lJ’m’Qa‘ln‘c’J’lL‘%Q‘I/\liimu’]:
o ¢ o
dm3 (Animal)
YUINVDINITTZUIN —2 an51U98 (Attack rate; AR) 971510115618 DRSNS

Jagagluninsauwinnuinlug
UUEN UM NeUERIUe

AR - P X v
G\]’]U'ﬂﬂﬁ@'ﬁﬂﬁjﬂ%ﬁﬂ\‘i%ﬂ%ﬂﬂ

ansnszaednvasdniiidiieny audnwausvesdad wu any e andin

YUATANT FOTUNINVBIFAT UTENNAINTY 18

Auans1UanNIe (specific attack rate) auUaA9 o V19HU
Frundeithelunauiiaulafidihdeudaivae

Specific attack rate = - — z
Tnudnilunaunaulaavun



J8NLN8219099NUNITIZUIAVDILSA

* Ja3891nAEN
® LG

* 21

9

(Y] 6

* WUy

® 187

* Fundou
* 913
* i
* 91MA
* ANSANIAVDILEY
* M159an15NI5Y

® 18



v o/ 1
* 45190151990151U7¢

N133LATILIVDUALTINTTOIUN

o Y] -1 d'z:l -] o -] S z:i y=| [}
AMUIUEN NAdaw AMUIUEN Nlifivdale
U8
= & . ' o b} . ' Y .
ANy NIRUA Uaa/a1e laivae NI NIRUA Jaa/a18 laivae ans1ue
Uae
AP1 AP2
o o ¢ aa o ° o ¢ a1 o
ATUIUEN NAday AMUIUEN Plifidase
U8
=2 & . ' Y . & . ' Y .
AN®I NINRUA Uae/a1e laivae ans1U7e NIRUA Uae/a18 laivae an31U78
e.g. feed 100 20 80 20% 100 10 90 10%




N133LATILIVDUALTINTTOIUN

* A19819N158519015199751U8

Uade PUIUENIUIY U 9n31U28#e 100,000
Wt (FR) | Usewns (6) Usguns
nauey (V) 0-4 50 255,755 19.6
5+ 51 1,795,383 2.8
LW A 48 1,032,938 4.6
31 53 1,018,200 5.2
574 101 2,051,138 4.9




5. #39ENYAFIUNTNALTA

® H319EUNAFIUDENUDY 1 FUNRFIU:
a) JULUUNITIZUIN: UNaIlsATIN vs. LNadlSALNINTEANE;
b) WWAWNUIVBINITIZUIN: common source, multiple exposure;

c)  ATNITHNWINTTANYVDILSA: NISAUNALAYATI, WINZUILTA, AATNINL



5. #3198U4AFIUNSLAALIA

Evaluate
information

Identify

Pathogen? Source? Transmission?




6. ANYITZUININGIIINATIZN LNDNAFDUANLYAFIU

a =

* WeatauyAgIuNlaaInNsAnE LTI T TN

9

* WisuisuUadeidesiasdednaziluainuainisssunn seninengy
JUrewazngunlivag



6. ANYITZUININGIIINATIZN LNDNAFDUANLYAFIU

* [ilatiudu
e azlsAatlasefionvvzidruisatesiunisszuin = Jaseides, Jasde
Uaanu?
* 1sa wioazlsfivinlidnduae?
* WA wazwvizdnlsa?
* A5NITUNINTZAYVDILSA?



6. ANYITZUININGNIIINATIZN LNDNAFDUANYAFIY

* Ienaaaudale? v luneltisnaaauilu o ?



Cohort Study

Then,
Follow to see whether
N\
Disease Incidence
Disease | Does Not Rates of
Develops | Develop | Totals Disease
First _ Exposed a b a+b a Incidence
Select atb In exposed
Not C d c+d C Incidence in
_ exposed —<+d | hon-exposed




Cross sectional

ﬂ population

Sample |
7~

Plus data on exposure

S

\

Gather data on disease status

P
v

D [0 Have disease

H No disease

O Exposed - Have disease

B Exposed - No disease

B Not exposed - Have disease
@ Not exposed - No disease

Source: FETP, 2010



Case Control

[

Exposed

Not exposed

i)

Case
People with disease

Exposed

Not exposed

Controls
People without disease

i)

\

Case
Population

Non-case
Population

Source: FETP, 2010



Bivariate analysis VS. Multivariate analysis VS.
Multilevel analysis
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8. N1sdeasvedsUNTTEUInvadlsa wazlviAuuzinign1saiuau Jasnulsa

* IATNNTIANIZ/SEETAUY
v ufiaivanisszuie
v Jumsilesiumsseuslulliduugindionisuale
‘fjﬁwﬂmmzﬂfu (u Wague s, n/fhedns, ldve
WughunISHELTUG “18v)
e yasn1sialy/ szazenn
v fuuzihlunstestuldliiAnlsatusnlusuian



8

. MsfeasvaagUnIssTUInvadlsa wazlviduugindsnsaauan Uaenulsa

Control the source of pathogen:

v’ remove source

v’ remove person from exposure

v isolation and treatment

v’ neutralize the pathogen
Interrupt transmission:

v’ sterilize environment

v’ control vector

v improve personal sanitation
Modify host response:

v’ vaccine or prophylactic Rx

Susceptible
host

Portal of
entry

Infectious
Agent

Chain of
infection

Mode of
transmission

Reservoir

Portal of
exit



9. Myasliandrunu wasdasnulsa wagn1sinnunan1saIuANUaenu

* mImuaLMsLAdeuy

*  M9¥aednIvae, NTEILTIEN KT N1TEUY
159910798

o mshuedeuined-oen

® Zoning or compartmentalization

* Msfuseulidnivasnlsn

* msuendnithy wagnisiniu

e MshANuEEen wavyhaeldelse
*  NIAUANNINEUILIA wazurasialsa
*  MISVINIATU UIBANS AN




10. YLduananisaauaiulse

® 9 NEAUDNANITERUAIULANUNLALIUD

Y

® NNSUNAUDNANITEBUEIU A2SUAMINTALAU LLATHUDLEUDLULFHDNISANUUNITHE
laeg19 vy ay

® 9 NAUDDYINLDDITYN
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®* Rapid detect and rapid response are the key strategy for
effective investigation and control the outbreak

® Start control measure as soon as possible
® 10 step of outbreak investigation
®* Time, place, animal

®* Agent, source, mode of transmission
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