


Flattening the Curve

Fast, in elhgen  action slows pandemic effects,
stops the overwhelm of healthcare systems
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10 Steps of Outbreak Investigation
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1st-Step of Outbreak Investigation

i B
nudoudou: NWNY/UWNEWIBEIEIY, UNSUIA, W8IU1a, Lab 1a4

® nunouadwsingonulsadu
O National history of the disease ;l
O Epidemiological triad: Host-Agent-Environment ;
\_ O Mode of transmission [Chain of Infection] o -

n1sdoudou: 90AA21US, ddauazadnsni, INalANISINUAVA0ASIVNAZNISINUSNYIEE0ASID, DU //
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2nd-Step of Outbreak Investigation

Symptoms

W

gugun1sItNYLIA Verify the Dx.

® Verify dayagUlsnlasusigaiunisitanelsn
O Review Medical record: Symptoms & Sign
O Confirm laboratory finding / Identify the organism
O Talk with the physician
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3rd-Step of Outbreak Investigation [2,3-10]

gUIUN1I552UN (21059)

$f3238d8U Outbreak news source
O Hal report, Control chart, 912-82815828%U
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4th-Step of Outbreak Investigation

AUMEUIBLNNLAYN Case finding
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Amualleauvas {Uae [Case definition & Case Finding]
O 1safafa: Communicable diseases
O nsaaalulsaneuia: HAI

® Hduasasiialunisauni nu.s198u Taeldiine wu.a1n

dmAdu WasmlunisaausIu
ABIATIUARY

O Symptoms & Sign, Lab Mlan1zta12as, aauiitneadasly
Y29138155U70 LU viegUae, weaiiuna, weswindn Wudu

A set of standard criteria for deciding whether a
person should be classified as having the disease

from the disease or condition under study
paAUszsnauvesllenudlae [Case definition]

Specify time ¥4I UNIY

Place @0 uMNANISIZUIN

Yo

Person UAAANENLHEY HauRELsA
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Clinical criteria @1n115-271N13LLEAY
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Active Case Finding Liabvilsnmaasnisseuinviauysaifian
lceberg Phenomenon
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O Possible (PUI): enasitndne Yasslulailamesiu investicate
O Probable: 81n15%aL3U

O Confirmed: 81M3%ALAU FIUAUTNANWIBIUHURNSEUEY
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+ duNAd@g9nU Confirmed case
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5th-Step of Outbreak Investigation
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+ All cases occur in
1 incubation period

+ Steep upslope
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Disseminated outbreak originating from an index case
with propagated spread
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6th-Step of Outbreak Investigation

A3NANNAFIUNTANLIA

g A ANYULYDIAUURAFIY Judeanufidaaunazianizianzas Clarity and
A9 UURNITNU Specificity of the statement
A9 :
1. fuundudsiaula
o

Exposure; Risk factor ER) Intervention; Treatment

® fiansannaudes Jadeides
® anﬂjju LA 2. 38y w’%aﬁmuﬂﬂ'gmé’mﬂ’pé WIS 3

& 3. 99ANUANUNTANAFBU LNaRaUAAUNgINUANNFURUSIUUSEAY 1handl
® 3BNBlIA

e Outcome; Disease, Event

® Tsaunslnognals; Mode of transmission,

- V, ® unasunsieagila; Source of Infection,
®  Jadedusvaumna; Risk factor

Good;

AIALNIBHALAEITRIRUNSINA LS ANZISIAUD U

Poor;

M wisadestunisiinlsauziss
ns¥utssmueslunudsadedu Wuamgeinistiegannses amsusznnadadn WuaunnueinisUieaanszsng
Poor Resp. hygiene \Juanmsnisidutheluymains Poor Resp. hygiene \Juasuas Flu.-outbreak Tuyaains

nnsenw PPE ldwnzauduaimgues COVID-19 outbreak T SICU n33uUsEmuamssaun Wuamswes COVID-19 outbreak Tu SICU




7th-Step of Outbreak Investigation [7-10]

STUININYNTINATIZH

\

* LINaNAFBUANUAFIU Retrospective cohort

study /Case-control study




Retrospective Cohort Study

the incidence of the outcome

Good for rare exposures Cohort StUdy

Exposure Disease

sativiayaduya—> Food poisoning outbreak
3 Yes Hypothesis: anvsussunmadadniiluavquaonis

1haviagse

Vet, Salad

diarrhea| no diarrhea total

ate 9 6 15

Diarrhea Diarrhea
No diarrhea

not eat 4 36 40

No diarrhea

. “ 5
baseline Direction of inquiry t RR = 6.0 95%CI = 2.2-16.6

point

o a PO T | o = ' s . ' Pz |
wilama: Aunfuadaadn danudaviazihaviassiodu 6 i da
Study start

o o = e o a
nlsmniaunuaun liduaacaan



Refrospective Cohort Study |

e d1U1sadny1answavoo Exposure Tus:zg:=du

o 150 azUsznaandan Prospective Cohort Study

INU1=NU Rare exposure 1a81aw1=dUW&aIdg091n
N1sUs=nauvodw, N1SANYISSSUTINNISINGISA



Relative risk [RR]

Wiguiigudnsinisinide (Uae) veanquilasutladeides (exposed) VS nauihilasutladeidss (unexposed)

Relative measures of association generally look at
the “ratio of risk” of disease between the exposed
group and the non-exposed group

Incidence of disease in exposed

RR =
Incidence of disease in unexposed

Compares the incidence of disease (risk) among the exposed with the incidence
of disease (risk) among the non-exposed (“reference”) by means of a ratio

ala+b
RR =

c/c+d

9/9+6
RR = —_—

4/4+ 36

Cohort study

atnotayasuueE-> Food poisoning outbreak
Hypothesis: anmassanaaainiduamauaims

thaviassw

Vel Salad diarheal no diarrhea

nol eat 30
Na diarrhea

RR=6.0 95%Cl =2.2-16.6

da e a a dod .
wilana: Aunfuadadn iamudasiazihavasnodu 6 wh ia

= T d - e B
uFruaufuAuA LifugAANA



Relative risk [RR]

Wiguiigudnsinisinide (Uae) veanquilasutadeides (exposed) VS nauihilasutadeides (unexposed)

Relative measures of association generally look at
the “ratio of risk” of disease between the exposed
group and the non-exposed group

Attack rate (incidence) == Risk

Attack rate of disease in exposed

Attack rate of disease in unexposed

4 )

Attack rate lunisaevaiulsa 1519814 attack rate Fwned GMNEIUVES

Uszynsndnisuie Tudszvinsngudies o Baanafiniviun

9
Crude attack rate = number of Cases = = = 06
number of population at risk 15

= 60%

Cohort study

eatviayAsuyia-> Food poisoning outbreak
Hypothesis; amnsussuavadadniuamaams

theviass

Vil Salad diartheal no diarrhes

ale 9 6

Diarthea Diarrhea
No diarrhea No diarrhea

nol eal 4 36

RR=6.0 95%Cl =2.2-16.6

d [=3 M L7 o d A 1 v 1 1 A
wlana: auifusdadn Srmudsiazthevasnadh 6 wh a

o . dp 1a [V
winunguAurun lifugaadn



Relative risk [RR]

Wiguigudnsinisinide (Uae) vaanquilasutadeides (exposed) VS nauihailasutladeides (unexposed)

are both calculated iN a similar fashion

Risk ratio #e snsidau [ratio] wes Risk of disease The risk ratio and the rate ratio
3$NI exposed & unexposed group

The risk ratio and the rate ratio are

= BEence Propeliign exFosed = 26l = Jxegl = 6 Wi both calculated in a similar fashion
Incidence proportion, unexposed 4/40 15x4 Disease
__________________________________ Exposure Yes No Total
: Yes a9 b 6 a+b 15
Rate ratio fe dasdau [ratio] ves Rate of disease
: No c 4 d 36 c+d 40
JE¥NIN exposed & unexposed group
Total a+c b+d atb+c+d

i Incidence rate [person-time], exposed _ 9/15 = 05 ok Risk Ratio

Incidence rate [person-timel], unexposed  4/40 Rate Ratio

51897 Risk ratio {udruuinvasnisiin disease 1u exposed LLag318491U4 Rate ratio Lﬁa"fl'agatflu Person-time [Density]



Relative risk [RR]

WIguigusnsinisinige (Uqe) vesnguilasutadeides (exposed) VS naunlilasuliadeides (unexposed)

Relative measures of association generally look at

ar

the *“ratio of risk™ of disease between the exposed

Cohort study

Incidence of disease in exposed

Incidence of disease in uanexposed ﬁ"mmﬂﬁa“..ﬂﬂﬂﬂﬁ_) Food poisoning outbreak

Hypothesis: anmnlssuanadadmiluamauasns

iheviassn

Relative measures of association generally look at Vel Salad
the “ratio of risk’ of disease between the exposed
group and the non-exposed group

no diarrhea

ale 6 Diarrhea Diarrhea

Attack rate (incidence) == Risk notl eat 36

AR oA il el s RR =6.0 95%Cl = 2.2-16.6

Attack rate of di

A n o a- o~ | - ' w ' 1l -
wlaua: AUNAUAARERN nm'mmu\ma:ﬂ'mmaaﬂmﬂu 6 Lvin A
Risk Ratio: ratio of the risk of disease between the

o P,
exposed and non-exposed groups == ulBauvisuiuaunlifduadacdn

Cumulative incidence of disease in exposed

Cumulative incidence of disease in unexposed

Rate Ratio: ratio of the rate of disease between
the exposed and non-exposed groups ==

Incidence density of disease in exposed

Incidence density of disease in vnexposed




Tlhe Null Value for Ratio Scalle Measure

Risk ratio

Rate ratio o
Odds ratio
Prevalemce ratio

0 1

Negative associated Positive associated
Protective effect X Causatiye effect

Strong Weak Strong

The Null value




ANUWANANTENINNGURRAALYD (Case) funduiliAnia (Control) luladeieites

Case-Control Study l |

Aiatvtanasguu@ - Influenza outbreak

Hypothesis: Poor respiratory hygiene \iu Good hygiene  Good hygiene §

Population Population 4 4
ALaU2INNGIAR Flu.outbreak Tuuaanng
G:neral Poor hygiene Poor hygiene
a868 Respiratory hygiene :
Poor 16 29 Ll_

Good 113 | 124 Flu.

ed Sampled
cases hon-cases

a2a861HUIY 1a: ANINUIY Gavidw ngnalagIvi
UG UNHYavUs:sINs

OR = 9.08, 95%CI = 2.62 - 32.20

o= - - = 2l = o
wlawa: uARINS#d Poor respiratory hygiene fianuidnefiazifia Influenza

Jlu 9 win WauBauiauduuaainsiiil Good respiratory hygiene

'_‘_J:‘.: ‘ . -
p nor N



AUAIAEYVBY Control group

wann1staannau Control

ADIUNNLAAULASINUAU Case

A ladnuUINg 3 U8 n15ANW1EN Selection Bias

Js: lnnaavnau Controls:
Js:=zzsanshnHoiJ

alwwzinw [FoatHin naadz2:zdsSanisauddvav
doavidldinsisan 52

Subjects ThUs=sinsnaVarzz=dnoHanizlnnisian

so>xHluNISANUIAINTTY NaX control N SKH. (hospital-

based controls). K3az INUKaEVI L

Jszinnuawv na H Controls:
tNauuIH

Controls GavHIINUKEAVIGEDNKHNAU cases

= fi1 cases [HETHTHHAV NdH controls ANDSYI@TAWRlHIGITN

1y

N

sz inanowdGedng

Jszinnvavnad Controls:
Nau riSa ua
FimroTHalBAa s >wFEamNnnIdssansnoil

HanNnuoHIlamIzUuIvaswirknHauNnu cases 1dy SES

lifestyle nSa ethnic background
anw=waina bias lAiMmsS1zHAITINMISNISUKHIB YAV cases

DRI HADIHIBHAWAHHINNAU cases IV NsSHAGn

aniw (exposure of interest)




5789N13 AINHUNUS 3 wnuA lugns

Odds mho

s = — : W

OJ:ds of exposwe_ - dases with EXPOSWE,
n CG.SES #m’ HM upm E’

Odds of expose in Control with expose

Odds of exposwe_ = coriols with exposwe 16/113

n contrplS Feorinls wihout exposure, o
Odsolexpswe ineses 94 od ol

controls

T

Control without expose

olds of oqoswre i contnls T T e

eadviauasguud = Influenza outbreak

Hypothesis: Poor respiratory hygiene tilu it ek

fveuasnisiam Flu.outbreak Tuuaaing

Poor hygiene Poor hygiene

Respiratory hygieneg No Flu.

Poor 16 25

Good 113 120 Flu.

OR = 9.08, 95%CI = 2.62 - 32.20

= o & = = =
wlana: uaansil Poor respiratory hygiene fimaui&aviaziie Influenza

Hu 9 win WlauFeudsuduusainsiiil Good respiratory hygiene




Case Control Study

Y A
UM
WLz d@sUUseiulsantszaznnaauIu

WLIEE11SU Rare disease [Prevalence<10%]

anunsavegeulsnateUadvanunlulsae e

Sauazliune Weieuiu Prospective design

Y o w
VBINANN
laivndnsu Rare exposure

< a A [~
anur nslulsa 913gnanswaannisiaen Case &

Control

91981NEUINTUNITIZYDIAMUTUNUSITIANNG F891319 g
Expose ey Disease N2 Exposure NHIANTL5A *
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pothesis; amnalsuanadadniiuameasns

theviashn

Risk = The chance of something happening

Vel Salad diarthea) no diarhea| lotal
ale 9 6 15
nol eal 4 36 40
RR=6.0 95%Cl = 2.2-16.6

Diarrhea m

Not
eat

No diarrhea No diarrhea

ANULANATIITSHING

Risk Nu Odds

Odds

The chance of all things happening

Hypothesis: Poor respiratory hygiene 1Ju
funnaimsifia Flu.outbreak Tuyaains

Respiratory hygienel Flu. |No Flu. | Total

IPoor 9 1625

Good 7 | 113 [ 120

OR = 9.08, 95%Cl = 2.62 - 32.20

T / ———

The chance of it not happening

The chance of something happening can be expressed as a Risk and/or as an Odds

Goodlygiene  Good hygien

Poor hygiene Poor hygiene

The chance of something happening




8th-Step of Outbreak Investigation [8-10]
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9th-Step of Outbreak Investigation

* A3-ALHUNSANLFaYladaaUdUlsA

NINTNITANIL/FEELHY LIWDAFUANEUNANITIZUIN ; UIATAT5NILU/5882877; IPs <SPs> Litatasiunisszuialal




AMUANINTNITUBIN LazAIUANLSA

NANNIIA7

2-TAINTOINNNTEURELSA; Interrupt transmission
O Usuuseguewnsisaiuymna ; Improve personal hygiene
O manwnaasslsa; Sterilize environment

O muAunIng WWslsa; Control vector

Jastuldlmia wu.snelud (@raianisseuinsaulnddulanasniian

» H103M3IMUANISA FNSnmkHaoH B
* Host
¢ Agent
* Environment lla:
* Vectors

» aviadiims 1a: GavaaoHAa
» 15y 2 s:usfindrvavisadalza

p =

"+

>
ks
¢

A ¥

B

Tiage fromtis Georgia Bepostwert of Publ Hea kh
e




[ JSuilasunisnauauaduas Host ; Modify host response J

e Msingullavinls

» NAWANAA (preexposure)
* [n3alkng
' 10 KQlYasHK MVNH

» NAVANHA (postexposure)
' fivadal (SHngaiminm

10)

' 3anala (<72 hrs)
" Quanidu 13 (< 2 wks)

» Mslgravin (Drug
prophylaxisz

» msaaidalansy

» msﬁmz‘jaimfmdao

» msaaigalaylal

» msﬁonﬁaﬁuém&u U

» msaatgaliningv
law

» msaalza Group A
Streptococcus




Clhaim off [Imifection

Next Sick Person

(Susceptible Host)
+ Babies
o Children
* Elderly
+ People with a
weakened immune
system
¢ Unimmunized people
+ Anyone

How Germs Get In
(Portal of Entry)

+ Mouth
¢ Cutsin the skin
¢ Eyes

of

Germs Get Around

(Mode of Transmission)

+ Contact (hands, toys,
sand)

* Droplets (when you

speak, sneeze or

cough)

Infection

Germs
(Agent)

s+ Bacteria
+ Viruses
» Parasites

(Reservoir)
s People
ﬂ H o Animals/Pets

ﬂe@

(dogs, cats,
reptiles)
Wild animals
Food
Soil
Water

(Portal of Exit)
Mouth (vomit, saliva)
Cuts in the skin (blood)
During diapering

and toileting
stool

Infection Control Methods Break

Causative agent Antiviral Rx. Of infected patient
Portal of exit Cough etiquette |
Portal of entry Droplet precautions — mask




10th-Step of Outbreak Investigation [10-10]

A0ENSNANISARUEIU
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Risk c icati
o NSUTIUHBUHIULIA
o NINTTIYUIGAIT1TUYY
o NIFANUN

UILFUaNANTRAUIUTWALKLAL DY

* MSUNRUANANTRAUIU AISTANNTALAY

Lazizdatguanuzaan1satiunisaa laasg
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dad1sHan1sdaudaIU

Js:zansnadinuindavnsiu

= Us:s1sunoiu

= yaaINs &s. (M. NY. WoN.)

= naNUNRHIgIRNE hiovavassA 1dnaty < 15 U
HNDOYY

daarsdru35nu adwisIvinuizan

= dan3naviun danavir A3 N UHHWAU aals

ARIsSmISI3avinuadsxdaans

= Haa:ls ndvraliminaa:ls

sigvainNIsdavadulsa/sigvidinanisGnyn

NIS3ada1sTandI NI SIS U

= misIRdHNNUN/ misduaualuovisinisaGoy
da

= MISARHRNIVIsINS

-  UngOINsSIIVIHNISdauaulsan WERS
—  215d15NIVIsINS

srumnuangnivilgulgdivaisismguvay
NSH AS.

Us:tHUNISANAUVIHNISAdUNHLAa:Uavinlse




Have you any

question?




Thank you oo




Hierarchy of Epidemiologic study: validity in causal inference

Systematic

Reviews
Filtered
Ciilicaly-Appraised Information
Topics
(Evidence Syntheses)
Critically-Appraised Individual

Articles (Article Synopses)

Unfiltered
Information




