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s Background

Diagnosis/treatment of
each patient’s problem

= &

Diagnosis/management of
problems in community

@ s




s Background

| Problem based learning
@ Subjective : Complaint, symptoms
@ Objective: Physical exam and test result
@ Assessment: Diagnosis

@ Plan: Plan for diagnosis and treatment

Example of simple SOAP note

S) it Jﬂ*‘°= O}nl:} E8tCt. 2120] L.

O) fever (+) Abdomen : soft & flat, hypoactive BS, T/RT (+/-)

A) R/O UTI R/O hidden intraabdominal infection

P) NPO/hydration Z4 S&8l1 fever subside 2t&l0 AP CT Al&3III2 &
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1. Anatomy

2. Transmission dynamics

3. P H S M S (Public health and social measures)

Anatomy | Transmission dynamic | PHSMs

Incubation period

Serial interval

Effective reproduction number

Superspreading events

 Pharmaceutical interventions

Nonpharmaceutical Interventions
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Anatomy | Transmission dynamic |PHSI\/Is

Time of infection u

Latent period Infectious period

2 Time

Ryu S, et al. Viruses 2022




Anatomy

O

 Description of case

_ _ ) _ ) 2127
£ A7 04/23 M2 =2 ALMES ) BF (RIS 24:3127)

2 2 232(2):(19:00~21:00) 4 F(REH) STZ2(RIE) SE(AF HER S5, AR 0| F)
22 24 Y(F): (07:30~1730) Ol QY Y 2P SH(OI3N), REUCE NSAUSAYH NBTEL 20l Y2, AH M3

e
22 25 Y(2h)~26 L (%) Ol ST A =Y |
28 26 () (12:30) A= =HH 2H (14:20)
28 26 U(): A AF FNE

ﬂH1

M 2AH2H 0B

Public health authorities published the reports including information
of infectee (time, place, person) & information of symptoms




Line list of lab-confirmed cases in Busan city

Anatomy

1se nfxp_date_minfExp_date_max|Symptom onset| Date of confirm Type of symptom
1 19 Feb 2020| 21 Feb 2020 21 Feb 2020|fever, headache
2| 17 Feb2020| 18 Feb2020| 21 Feb 2020 21 Feb 2020|cough, chill
3 16 Feb 2020( 21 Feb 2020 22 Feb 2020|headache
4 18 Feb 2020( 19 Feb 2020 22 Feb 2020
5| 17 Feb2020| 19 Feb2020| 20 Feb 2020 22 Feb 2020
6 17 Feb2020| 19 Feb2020| 21 Feb2020 22 Feb 2020|chill
7| 12 Feb 2020| 21 Feb 2020 NA 22 Feb 2020
8 19 Feb 2020| 20 Feb 2020 22 Feb 2020 |cough, sore throat
9] 20Feb2020| 21Feb2020| 21Feb2020 22 Feb 2020|sore throat
10 18 Feb 2020 19 Feb 2020 22 Feb 2020|feverile sense, cough, sputum,headac
11 17 Feb 2020 18 Feb 2020 22 Feb 2020|sore throat
12 16 Feb 2020| 21 Feb 2020 22 Feb 2020|muscle ache, facial flushing
13| 13 Feb2020| 15 Feb 2020 17 Feb 2020 22 Feb 2020|feverile sense, cough, chill, sore throaf
14 19 Feb 2020| 20 Feb 2020 22 Feb 2020 (cough, feverile sense
15| 15Feb2020| 16 Feb2020| 21 Feb2020 22 Feb 2020(feverile sense, cough
16 19 Feb 2020( 20 Feb 2020 22 Feb 2020|feverile sense
17 NA| 22 Feb 2020 23 Feb 2020|chill, muscle ache, headache
18 13 Feb2020| 15Feb2020( 21 Feb2020 23 Feb 2020
19 21 Feb 2020 NA 23 Feb 2020
20 17 Feb 2020| 20 Feb 2020 23 Feb 2020|chill, feverile sense
21| 14 Feb 2020| 16 Feb 2020 NA 23 Feb 2020
22| 14 Feb2020| 16 Feb 2020 19 Feb 2020 23 Feb 2020|feverile sense, cough, sore throat, mu
23 21 Feb 2020 23 Feb 2020 23 Feb 2020|muscle ache, facial flushing
24 16 Feb 2020| 22 Feb 2020 23 Feb 2020|feverile sense, muscle ache
25. 19 Feb 2020| 22 Feb 2020 23 Feb 2020|headache, chill, feverile sense
4 Sheet1 d7|_7H8 d7|_2HA a71 &= 471 84 47|72 471 4=

Lee H, et al. 2020 J Infect Chemo.
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Probability density

0.1

0.4

0.3

0.2

0.0

Anatomy

« Probability of x; =

no.observation at x;
— x 100%

Overall no.observation

« Probability i, x; = 100% (i.e, 1)

5 10 15 20
Days from infection to illness onset

Lee H, et al. 2020 J Infect Chemo.



Anatomy

I Median incubation period of COVID-19
>o was 3.0 days (95% Cl, 0.6-8.2).

5

_ON_

£°

;;

f) S 99th percentile: 15 days

a- | Probability 11 x; = 99%

0.0

0 5 10 15 20
Days from infection to illness onset
Lee H, et al. 2020 J Infect Chemo.
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Anatomy

Median incubation period of COVID-19
was 5.1 days (95% Cl, 4.5-5.8).

99th percentile
101 out of every 10000 cases

will develop symptoms after
14 days of active monitoring.

I l 1 l l
0 5 10 15 20

Days from infection to illness onset

Lauer SA, et al 2020 J Internal'™Med.
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“No evidence for asymptomatic transmission from COVID-19 patients?”
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Relative Frequency
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Early Transmission Dynamics in Wuhan, China,
of Novel Coronavirus—Infected Pneumonia

Data from the 5 Clusters Used in
the Estimation of Serial Interval

Case
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Serial Interval (days)

Serial Interval
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Li Q et al. NEJM 2020




Anatomy | Transmission dynamic |PHSI\/Is

@ Time of infection u

Latent period Infectious period

lnl -

Time of infection
from infector

P ()

Generation interval Serial interval

Time

Ryu S, et al. Viruses 2022




Anatomy

Time of infection u

l Latent period Infectious period

Incubati iod "
f'lcu ation peri Time

Time of infection
from infector

O Incubation period

Time

Generation interval Serial interval

Hwang H, et al. J Infect Dis. 2022




Cluster 1

Case 1.1 F26

Index

Case 1.2 M29

Case 1.3 F52

Cluster 2

Case 2.1 F57

Index

Case 2.2 F25

Case 2.3 F82

Met index case —

Case 2.4 F44

Onset Quarantine
18 - 22
Onset:_ Visited same restaurant Quarantine
19 24
— Working at same institution
Onset Quarantine
20 23 25
Quarantine
Onset
18 19 21
__ Family member
Onset Quarantine
19 20 22
Quarantine
Onset
15 22
Onset Quarantine
— 19 22 24

Cluster 3

Case 3.1 M19

Index

Case 3.2 M17

Cluster 4

Case 4.1 F26

Index

Case 4.2 M26

Cluster 5

Case 5.1 M25

Index

Case 5.2 M26

Ryu S, et al. Emerg Infect Dis 2020

Anatomy

Onset Quarantine
20 21 23
— Visited same internet cafe Onset
20 26
Onset Quarantine
21 26
Visited index case’ home — Quarantine
Onset
27
Onset Quarantine
17 22
— Family Qu%rr?géc{ne
i 23




Density

0.05 0.10 0.15

0.00

Anatomy

79 pairs in 44 clusters

[N

5 10 15
Seial interval (Days)

Ryu S, et al. Emerg Infect Dis 2020
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Fitted serial intervals (days)

e Serial interval was shortened over time

12 Longer isolation delay
Shorter isolation delay
No stratification
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SARS-CoV-2 Wild type in 2020 Delta variant in 2021
A

Density

Density

Anatomy

P

First epidemic wave (19 Jan-19 Apr 2020) "
N 0.15 Jul 11-Jul 24,
S ! n=1,344
= 0.10 1 ([
o //'
i / A B
B 0.05 - i S
o‘ .
-
o ol
o 0 I |l I Ll Ll ) 1 1 1 > o >
-15-10-5 0 5 10 15 20 25 @ @
Serial interval, days f‘;’o f‘i
o Second epidemic wave (20 Apr-11 Aug 2020) 0.15 - § ° §
- : Jul 25-Aug 15, 2 8
o — [ [ n=2,384 a@ . a
= i 0.10 - I °
c n
./_/ i o
o) / / 8 ;
O ~ AD/A_A;F 0.05 - -10 5 o 5 10 15
© Serial interval (Days)
o
g T T T T T T T T T
-5 =10 -5 0 5 10 15 20 25 0- IV ua e s
o -15-10-5 0 5 10 15 20 25
Serial interval (Days) Serial interval, days
Ryu S, et al. BMC Infect Dis 2021 Ryu S, et al. Emerg Infect Dis 2022 Kim D, et al

Omicron variant in 2022
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Anatomy

| ($*patient & Sentinel sites —I—O roeantion ey - 2"
Symptom onset Consultation Notification

l Patient delay l Notification delay l Dissemination delay

e ——————————

Tlncubation period T

Infection Result report
dissemination

Kim Bl et al. JMIR Public Health Surveill. 2024
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1. Anatomy

3. P H S M S (Public health and social measures)

Anatomy | Transmission dynamic | PHSMs

Incubation period

Serial interval

Effective reproduction number |

Superspreading events

 Pharmaceutical interventions

Nonpharmaceutical Interventions
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Transmission dynamic

Bloomberg

South Korea Signals Unprecedented
Steps to Contain Outbreak

By Jihye Lee
February 23, 2020, 4.26 PM GMT+9 Updated on February 23, 2020, 10:55 PM GMT+9

26



Transmission dynamic

Effective reproduction number (R)

- Mean number of infections generated

/9

by a primary case at time t
% Critical threshold = 1 Rt

- Classical R, estimate based on symptom onset

X Cori's or Wallinga’s method

27



« Transmissibility was examined by B

estimating daily R;
« R,was reduced 33% by public

alert without strict lockdown.

Gyeongsangbuk region

No. cases outside Daegu- >
o

0

Jan Ja

= N W b U O N
o O O O O O o

4 -

Transmission dynamic
Highest alert

Period 1 Period 2

B Local cases

O Imported cases from Daegu-Gyeongsangbuk region
[ Cases imported from overseas ]
M@ Large clustered cases

Jan Jan Feb Feb Feb Feb Mar Mar Mar Mar Mar Apr Apr Apr

19 26 2 9 16 23 1 g 15 22 29 5 12 19
Date of symptom onset

I Rt
----- 95% Crl of R:

19 26 2 9 16 23 1 8 15 22 29 5 12 19
Da]e of symptom onse

Ryu S, et al. Emerg Infec Dis 2020




Transmission dynamic

Ongoing monitoring of R, can provide relevant information
to help policymakers control a potential second wave of
COVID-19.

Ryu S, et al. Emerg Infec Dis 2020



PHSMs
Further relaxed social distancing measure
Relaxed strict social distancing measure Started to distribution of relief funds
70 - —WFE'W Started to resuming school
O Imported cases
O Local cases

| | | I | I | | I | | I | | I | I | | I | | I I I I I I I I

18251 81522297 14 21 28 4 1118252 9 1623307 1421285 1219262 9

Januarv February March April May June July August
Date of symptom onset |
Ryu S, et al. BMC Infect Dis 2020
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Transmission dynamic

January 2, 2023,
South Korean authorities suspended travel visa issuance
for inbounding travelers from China | s

= 'I:I'ave]_ Destinations  Food & Drink News  Stay  Video

China stops issuing some visas for South Koreans,
Japanese in retaliation for travel restrictions

g o By Simone McCarthy and Wayne Chang, CNN
Updated 2:50 AM EST, Wed January 11, 2023

Han C, et al. J Travel Med 2023



No. of COVID-19 cases

650,000 |

550,000

450,000

350,000

250,000 -

150,000

100,000 1

25,000 A

Extended community COVID-19 screening centres —
Suspended need for vaccine pa:sses

Relaxed restrictions for social gatherings

Transmission dynamic

= First Omicron case identified

— Mandatory nationwide COVID-19
screening for all students in schools

January, 2023

Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Juy Aug Sep Oct Nov Dec Jan Feb Mar Apr May

2019 2020 2001
Date of reporting

2022 2023




Transmission dynamic

After relaxing public health measure in ﬁE - H***H
China, SARS-CoV-2 infection would 2l
expect at peak on mid December 2022 58 « H{i
- 75% of population in Beijing would Ej #

expect to be infected. 2 o S

Leung K, et al. Nature Medicine 2023



O

China to drop quarantine requirement
for overseas visitors

Eight days of isolation will no longer be needed, and officials say
citizens’ ability to travel will be slowly restored

https://www.theguardian.com/world/2022/dec/26/china-starts-to-dr
op-quarantine-requirement-for-overseas-passengers

Health & Science

Transmission dynamic

Border crossings from Mainland China 2001-2023
Source: COTRI ANALYTICS
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1 in 8 travelers from China test positive at Incheon despite pre-entry

PCR requirement

https://www.koreatimes.co.kr/www/nation/2023/01/119_343128.htm|




Anatomy | Transmission dynamic |PHSI\/IS

B.No. incoming travelers : 5000
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Date of infection (Year of 2023)
Han C, et al. J Travel Med 2023




Transmission dynamic

O

Input
* No. of inbound travers
* Probability of travelers infected in China
« Specificity of exit screening test conducted in China
« Domestic cases infected with SARS-CoV-2

which relying on the Initial R,(on 10 January 2023)
« Distribution of stay period

Output
« Daily number of SARS-CoV-2 infections in South Korea

Han C, et al. J Travel Med 2023



Transmission dynamic

O

Set the scenarios

Daily arrivals in| Probability of travelers infec Specificity of PCR test conducted
South Korea ted with SARS-CoV-2 In China

in China 90% 70%
10% 10 30
- 30% 30 90
10% 50 150
] 30% 150 450
10% 100 300
] 30% 300 900

Han C, et al. J Travel Med 2023



Anatomy | Transmission dynamic |PHSI\/IS

B. No. incoming travelers : 5000

— 2.0

Number of cases

JAN 1 JAN 8 JAN 15 JAN 22 JAN 29

C. No. incoming travelers : 10000 )

1-5% dif ferences

:

Number of cases

JAN 1 JAN 15 JAN 22 JAN 29

Date of infection (Year of 2023)
Han C, et al. J Travel Med 2023




Transmission dynamic
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Superspreader ‘explosions’ plague efforts to

July 14, 2021, 6:00 PM KST

curb pandemic di NEWS eSS
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Transmission dynamic

Kim H, et al. Under review 2025



Relative frequency
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Kim H, et al. Under review 2025
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Dispersion parameter

Transmission dynamic
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Transmission dynamic

Host factors

(Susceptible Host)

Babies
Children
Elderly
People with a
weakened immune
system

e Unimmunized people
e Anyone

Germs
(Agent)
Bacteria

Viruses
Parasites

How Germs Get In

(Portal of Entry)

e Mouth
e Cuts in the skin
e Eyes

N (Reservoir)
People

” \ g '\ > .
/ﬁ 3k /5 s e Animals/Pets

(dogs, cats,
ﬁ S ,@ reptiles)

Wild animals
Food

Soil

Water

of W
Infection |

Germs Get Around

(Mode of Transmission)

e Contact (hands, toys,
sand)

How Germs Get Out

(Portal of Exit)

¢ Mouth (vomit, saliva)
Cuts in the skin (blood)

e Droplets (when you During diapering
speak, sneeze or and toileting
cough) stool)

43



Transmission dynamic

10+

15- .. : _ . <
(D)
S =-
v
> 25-

O

30_ g.

35+

| | | | | | | | | | | | | | | |
Asymptomatic @ 9 10 11 12 13 14

1 2 3 4 5 6 [ 3
Days after symptom onset
Hwang H, et al. 2022 J Infect Dis.



Transmission dynamic

Seoul

\ntervnational Furensorls Festival

https://k—life.co/events/1§1 31



Anatomy | Transmission dynamic | PHSMs

* Incubation period

1. Anatomy ,

Serial interval

2. Transmission dynamiCS . Effective reproduction number

« Superspreading events

3 PH S M S (Public health and social measures) * Pharmaceutical interventions
'  Nonpharmaceutical Interventlons

46



PHSMs

Public Health and Social Measures

. Social distancing measures
« Options for control

. . . Contact tracing
- Pharmaceutical interventions

Isolation of sick individuals

- Nonpharmaceutical interventions

Quarantine of exposed individuals

Personal protective measures School closures

Hand hygiene Workplace closures

Respiratory etiquette Workplace measures

Facemasks

Avoiding crowding

Ryu S, et al. 2020 WHO Technical consultation meetirig



NPls

PHSMs
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PHSMs

NPls

School vacation

500 - a0

S, 400 - 25

° ° :|§ s Na

* Immediate reduction of & o -
R.: 16% - 27% s .
N - 10 o

. o 200 -

» Overall reduction of R;: 32 L 1.0

3%'10% E 100 - I

0 — T T T T T T T T T T T T T 0.0

51 82 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Epidemiological weeks

Ryu S, et al. J Infect Dis 2020




NPls

% South Korea
+ 1.
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Calendartime

PHSMs

Prediction of infection
burden of influenza
after PHSM relaxation

Ali ST. Lancet Global Health. 2022



Anatomy | Transmission dynamic |PHSMs

NPIs

Delay epidemic peak

~
~

Outbreak
without
intervention Reduce height of peak
Number
of cases
per day v Spread cases over

a longer time period

Outbreak
with intervention  Hegjth system capacity

Number of days after first case

Ryu S, et al. Cold Spring Harb Perspect Med. 2020
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PHSMs

Pls

Characteristics SARS- Vaccination Vaccine Vaccine Unvaccinated Total
CoV-2 alone (n=73) after breakthrough and unin- (n=986)
infection - - - infection Infection @ fected
alone 1 2 5 (n=5) (n=127) (n=245)
(n=536) dose dose dose
(h=2) (h=52) (n=19)
Age, years
) 9.5 14.0 15.0 10.0
Mertian 5OR) Pl (73-118) | (130-160)  (35-170) 0 Ko T (-130)
Range (Min—-M 14 (4-18 9 (5-14 e 6 (12.0-18.0) 6 (6-12 9 (9-18 4 (4-18 o5
nge (Min-Max) (=19 e (6.0-18.0) (12.0-18. (6-12) (5-18) (4-18) (4.0-18.0)

Measure antibodies against the SARS-CoV-2 spike protein (S), known to
develop from both natural SARS-CoV-2 infection and vaccination

Choi HW, et al. 2023 Frontiers Immun.




Anti-Spike IgG (U/ml)

Pls

A

PHSMs

986 children aged 4-18 years (June 2022-January 2023)

15000

10000

5000

A SARS-CoV-2 infection alone

ee °
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* o
° ®
° °
® e °
®
° o ®
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15000

10000+

5000

Anti-Spike 1gG (U/ml)

B Vaccination alone

". ... [ ]
&8 °® °, ...o o
™ ™ o®
0 100 200

Sampling time

C Vaccine breakthrough infection

15000
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Choi HW, et al. 2023 Frontiers Immun.




PHSMs

Pls
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https://www.sciencetimes.co.kr/nscvrg/view/menu/248?nscvrgSn=219986



Pls

PHSMs

Characteristic Wave 3 Wave 4 Wave 5 Wave 6 Wave 7 P-
(13 (7 July 2021 (30 January | (26 June (17 value
November and 29 2022 and 25 2022 and 16 | October
2020 and 6 January June 2022) October 2022 and
July 2021) 2022) 2022) afterward)
Sex 0.87
1,478 1350 . . 582
Male (45.3%) (44.1%) 924 (44.27%) | 798 (43.9%) (44.5%)
1,788 o : 1,021 726
Female (54.7%) 1,689(55.9%) | 1,163(55.7%) (56.1%) (55.5%)
Age <0.05
0-17 years 266 (8.14%) 207(6.85%) 166 (7.95%) 127 (6.98%) 56 (4.28%)
18-49 years 1,335(40.9%) | 1,068(35.3%) | 775 (37.1%) 779 (42.8%) ????j 0%)
50-64 years 831(25.4%) 806(26.7%) 530 (25.4%) 476 (26.2%) ?25;' 1%)
=65 years 834(25.5%) 943(31.2%) 616 (29.5%) 437 (24.0%) ?3?57 7%)

Kim A, et al. Under review. 2025
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No. COVID-19 cases /1000,000
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intervention

Anatomy | Transmission dynamic |PHSMs

Delay epidemic peak
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Reduce height of peak
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with intervention  Hegith system capacity

Number of days after first case

Ryu S, et al. Cold Spring Harb Perspect Med. 2020




mmm Summary +

1. Anatomy
2. Transmission dynamics

3. P H S M S (Public health and social measures)

Anatomy | Transmission dynamic | PHSMs

Incubation period

Serial interval

Effective reproduction number

Superspreading events

 Pharmaceutical interventions

Nonpharmaceutical Interventions
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