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A 2019 2020
S
N (%) (%) N (%)
MERS-CoV #& 0 (0.0) 0(0.0) 0 (0.0)
SARS-CoV-2 #&* 8 (16.3) - 5 (15.6)
SE7| HIO[2{A(BE) & MY 2 470 (100) 337 (100) 128 (100)
aE 201 (42.8) 139 (41.2) 57 (44.5)
as 269 (57.2) 198 (58.8) 71 (85.5)
CHUHEAA| 250 (53.2) 182 (54.0) 68 (53.1)
Influenza A(HINT)pdm09 80 (17.0) 46 (13.6) 34 (26.6)
Influenza A(H3N2) 45 (9.6) 4 (12.2) 4(3.1)
Influenza B 23 (4.9) 15 (4.5) 8 (6.3)
Rhinovirus 43(9.1) 37 (11.0) 6 (4.7)
Human metapneumovirus 19 (4.0) (5.0) 2 (1.6)
Human coronavirus 8 (1.7) 4(1.2) 4(3.1)
Respiratory syncytial virus 10 (2.1) 7(2.1) 3(2.3)
Human parainfluenzavirus 9(1.9) 7(2.1) 2 (1.6)
Human adenovirus 13 (2.8) 8 (2.4) 5(3.9)
Bocavirus 0 (0.0) 0(0.0) 0(0.0)
SEYHA 19 (4.0 16 (4.7) 3(2.3)
Influenza A, Human coronavirus 1(0.2) 0(0.0) 1(0.8)
Influenza A(H1N1), Rhinovirus 2 (0.4) 2 (0.6) 0 (0.0)
Influenza A(H1N1), Adenovirus 1(0.2) 1(0.3) 0(0.0)
Influenza A(H1N1), Bocavirus 1(0.2) 1(0.3) 0(0.0)
Influenza A(HIN1), Respiratory syncytial virus 1(0.2) 1(0.3) 0 (0.0)
Influenza A(H3N2), Adenovirus 1(0.2) 1(0.3) 0(0.0)
Influenza A(H3N2), Human coronavirus 1(0.2) 0(0.0) 1(0.8)
Influenza A(H3N2), Human metapneumovirus 1(0.2) 1(0.3) 0 (0.0)
Rhinovirus, Adenovirus 1(0.2) 1(0.3) 0 (0.0)
Rhinovirus, Respiratory syncytial virus 1(0.2) 1(0.3) 0(0.0)
Rhinovirus, Human coronavirus 1(0.2) 1(0.3) 0 (0.0)
Rhinovirus, Human parainfluenzavirus 4(0.9) 4(1.2) 0 (0.0)
Adenovirus, Bocavirus 1(0.2) (0.3) 0 (0.0)
Human coronavirus, Human parainfluenzavirus 1(0.2) (0.3) 0(0.0)
Influenza B, Human adenovirus, Human coronavirus 1(0.2) 0(0.0) 1(0.8)

2 Z4AI CHH| 2AE; SARS-CoV—2 ZA 2020 PUI 12871 7|Z& 3274(25%) Al3l, 2021 PUI 1871 &
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The results of national surveillance and response to the Middle East Respiratory
Syndrome (MERS) patients under investigation (PUISs) cases in the Republic of Korea,
2019-2021

Seok Kyoung Choi, Jin AKim, Su Yeon Lee, Jin Gwack
Division of Emerging Infectious Disease Response, Bureau of Infectious Disease Emergency Preparedness and Response, Korea Disease
Control and Prevention Agency (KDCA)

Since the first reported case of Middle East Respiratory Syndrome (MERS) in Saudi Arabia in 2012, there have been reports
of 2,595 confirmed cases and 942 deaths (fatality rate : 20-46%) across 27 countries. In the Republic of Korea (ROK), there
was a domestic MERS outbreak with 186 cases in 2015, and one MERS imported case in 2018. This report aimed to describe
the 2019-2021 epidemiologic results of national surveillance and response to MERS patients under investigation (PUIs) in
the ROK during 2019-2021.

Findings indicated that, between 2019-2021, a total of 483 PUI cases (14.7%) were reported among 3,294 alleged case
reports; 337 PUl cases (13.8%) out of 2,438 in 2019; 128 PUI cases (15.4%) out of 832in 2020; and 18 PUI cases (75.0%) out
of 24 in 2021). Most of the reported cases were of Korean nationality (89.2%), male (58.6%), and individuals in thier 30s
(24.0%), with travel histories to the United Arab Emirates (63.1%). Furthermore 87.2% were categorized as having low
epidemiological risk. Between 2019-2020, most cases were self-reported to either the Korea Disease Control and
Prevention Agency (KDCA) hot line (1339 call center) (70.4%) or local public health centers (79.0%). On the other hand, in
2021, 54.2% of the PUl cases were reported by quarantine station at the port of entry, and 29.2% were self-reported cases.
There were no laboratory confirmed MERS cases for three years between 2019 and 2021. However, there were respiratory
viral infection cases reported, such as influenza in 2019-2020 with 32.3% and 38.3%, and SARS-CoV-2 in 2020-2021 with
15.6% and 17.6%, respectively.

Despite the reduction international travel and global MERS cases due to the coronavirus disease 2019 pandemic, the
systematic surveillance and response at the national level still performs an important role in effective preparedness and
rapid response to MERS at a time when there are continuous reports of MERS cases in the Middle East.

Keywords: Middle East Respiratory Syndrome (MERS), Disease surveillance, COVID-19
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Figure 1. Yearly trend of alleged MERS case reports and MERS PUI (patients under investigation) cases in the Republic of
Korea, 2016—2021

Table 1. The number of monthly alleged MERS case reports in the Republic of Korea, 2019—2021

2019 2,438 242 243 216 216 176 158 142 147 149 252 234 263
2020 832 362 332 104 13 9 2 1 0 0 3 4 2
2021 24 0 2 2 2 1 2 0 0 0 1 0 142

2 COVID19-MERS co-responding system operation at quarantine station started on 15" Dec. 2021
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Table 2. Entries and routes of reported MERS—related cases in the Republic of Korea, 2019—2021
Total 2019 2020 2021
Reporting Entities
n (%) n (%) n (%) n (%)
Total notified cases 3,294 (100) 2,438 (100) 832 (100) 24 (100)
1339 KDCA call center/Community Health Center 2,381 (72.3) 1,717 (70.4) 657 (79.0) 7(29.2)
Healthcare facility (Medical clinic/hospital) 527 (16.0) 433 (17.8) 90 (10.8) 4 (16.7)
Port of entry (Quarantine station) 367 (11.1) 275 (11.3) 79 (9.50) 13 (54.2)
Other (119 call, etc.) 19.(0.6) 13 (0.5) 6 (0.70) 0(0.0)
Total PUI 483 (100) 337 (100) 128 (100) 18 (100)
1339 KDCA call center/Community Health Center 271 (56.1) 187 (55.5) 83 (64.8) 1 (5.6)
Healthcare facility (Medical clinic/hospital) 148 (30.6) 114 (33.8) 30 (23.4) 4 (22.2)
Port of entry (Quarantine station) 58 (12.0) 33 (9.8) 12 (9.4) 13 (72.2)
Other (119 call, etc.) 6 (1.2) 3(0.9) 3 (2.3) 0 (0.0)
Korean PUI 431 (100) 293 (100) 120 (100) 18 (100)
1339 KDCA call center/Community Health Center 255 (59.2) 175 (59.7) 79 (65.8) 1(5.6)
Healthcare facility (Medical clinic/hospital) 117 (27.1) 87 (29.7) 26 (21.7) 4(22.2)
Port of entry (Quarantine station) 54 (12.5) 29 (9.9) 12 (10.0) 13 (72.2)
Other (119 call, etc.) 5(1.2) 2(0.7) 3(2.5) 0 (0.0)
Foreigner PUI 52 (100) 44 (100) 8 (100) 0 (0.0)
1339 KDCA call center/ Community Health Center 17 (32.7) 13 (29.5) 4 (50.0) 0 (0.0)
Healthcare facility (Medical clinic/hospital) 30 (57.7) 26 (59.1) 4 (50.0) 0 (0.0)
Port of entry (Quarantine station) 4(7.7) 4(9.1) 0(0.0) 0 (0.0)
Other (119 call, etc.) 1(1.9) 1(2.3) 0(0.0) 0(0.0)

Abbreviation: PUI=Patient under investigation
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Table 3. Epidemiological characteristics of MERS patients under investigation in the Republic of Korea, 2019—-2021

Total 2019 2020 2021
Epidemiological characteristics
n (%) n (%) n (%) n (%)
Total 483 (100) 337 (100) 128 (100) 18 (100)
Sex
Male 283 (58.6) 193 (57.3) 75 (58.6) 15 (83.3)
Female 200 (41.4) 144 (42.7) 53 (41.4) 3 (16.7)
Age
Under 10 47 (9.7) 40 (11.9) 6 (4.7) 1(5.6)
10-19 28 (5.8) 17 (5.0) 11(8.6) 0(0.0)
20-29 73 (15.1) 48 (14.2) 21 (16.4) 4(22.2)
30-39 116 (24.0) 75 (22.3) 37 (28.9) 4(22.2)
40-49 79 (16.4) 47 (13.9) 28 (21.9) 4(22.2)
50-59 74 (15.3) 56 (16.6) 15 (11.7) 3(16.7)
60 and above 66 (13.7) 54 (16.0) 10(7.8) 2 (11.1)
Nationality
Korean 431 (89.2) 293 (86.9) 120 (93.7) 18 (100)
Foreigner 52 (10.8) 44 (13.1) 8(6.3) 0(0.0)
Visiting history to Middle East®
UAE 305 (63.1) 210 (62.3) 83 (64.8) 12 (66.7)
Saudi Arabia 40 (8.3) 32 (9.5) 7 (5.5) 1(5.6)
Israel 67 (13.9) 44 (13.1) 23 (18.0) 0(0.0)
Iran 8 (1.7) 5(1.5) 1(0.8) 2 (11.1)
Oman 15 (3.1) 13 (3.9) 2 (1.6) 0(0.0)
Qatar 24 (5.0) 17 (5.0) 5(3.9) 2 (11.1)
Lebanon 2 (0.4) 2 (0.6) 0(0.0) 0 (0.0)
Jordan 41 (8.5) 29 (8.6) 12 (9.4) 0(0.0)
Bahrain 7(1.4) 6 (1.8) 0(0.0) 1(5.6)
Iraq 11 (2.3) 6 (1.8) 3(2.3) 2 (11.1)
Kuwait 26 (5.4) 20 (5.9) 5(3.9) 1(5.6)
Symptom?
Fever (Body temperature >37,5°C) 340 (70.4) 246 (73.0) 92 (71.9) 2 (11.1)
Cough 351 (72.7) 254 (75.4) 91 (71.1) 6 (33.3)
Sputum 169 (35.0) 22 (36.2) 45 (35.2) 2 (11.1)
Sore throat 92 (19.0) 57 (16.9) 32 (25.0) 3 (16.7)
Muscle pain/Myalgia 74 (15.3) 53 (15.7) 21 (16.4) 0 (0.0)
Runny nose/Rhinorrhea 83 (17.2) 58 (17.2) 22 (17.2) 3 (16.7)
Nasal congestion 13 (2.7) 9 (2.7) 4(3.1) 0 (0.0)
Chills 95 (19.7) 68 (20.2) 25 (19.5) 2 (11.1)
Headache 46 (9.5) 31(9.2) 12 (9.4) 3 (16.7)
Short of breath/Dyspnea 3(0.6) 1(0.3) 2 (1.6) 0(0.0)
Gl symptoms® 46 (9.5) 30 (8.9) 7 (5.5) 9 (50.0)
General weakness 20 (4.1) 14 (4.2) 6 (4.7) 0 (0.0)
Pneumonia 16 (3.3) 11 (3.3) 4(3.1) 1(5.6)
Other symptoms 99 (20.5) 69 (20.5) 25 (19.5) 5(27.8)
Epidemiological risk
Low risk 425 (88.0) 303 (89.9) 113 (88.3) 9 (50.0)
High risk
Contact to camel 20 (4.1) 8 (2.4) 8 (6.3) 4(22.2)
Visit to local medical clinic/hospital 38 (7.9) 26 (7.7) 7 (5.5) 5(27.8)

@ One or multiple options per each PUI case available

b GI symptoms include nausea,vomiting,diarrhea,and gastricdiscomfort
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Table 4. Respiratory viruses isolated from patients under investigation for MERS—CoV infection, 2019—2021

Total 2019 2020 2021
Pathogen
N (%) N (%) N (%) N (%)
MERS-CoV Positive 0(0.0) 0 (0.0) 0 (0.0) 0 (0.0)
SARS-CoV-2 Positive® 8 (16.3) - 5 (15.6) 3(17.6)
Respiratory virus test 470 (100.0) 337 (100.0) 128 (100.0) 5 (100.0)
Negative 201 (42.8) 139 (41.2) 57 (44.5) 5 (100.0)
Positive 269 (57.2) 198 (58.8) 71 (85.5) 0(0.0)
Single pathogen 250 (53.2) 182 (54.0) 68 (53.1)
Influenza A(HIN1)pdm09 80 (17.0) 46 (13.6) 34 (26.6)
Influenza A(H3N2) 45 (9.6) 4 (12.2) 4(3.1)
Influenza B 23 (4.9) 15 (4.5) 8(6.3)
Rhinovirus 43 (9.1) 37 (11.0) 6 (4.7)
Human metapneumovirus 19 (4.0) 17 (5.0) 2 (1.6)
Human coronavirus 8 (1.7) 4(1.2) 4(3.1)
Respiratory syncytial virus 10 (2.1) 7(2.1) 3(2.3)
Human parainfluenzavirus 9(1.9) 7(2.1) 2(1.6)
Human adenovirus 13 (2.8) 8 (2.4) 5(3.9)
Bocavirus 0(0.0) 0(0.0) 0(0.0)
Multi-pathogens 19 (4.0) 16 (4.7) 3(23)
Influenza A, Human coronavirus 1(0.2) 0(0.0) 1(0.8)
Influenza A(H1N1), Rhinovirus 2(0.4) 2 (0.6) 0(0.0)
Influenza A(H1N1), Adenovirus 1(0.2) 1(0.3) 0(0.0)
Influenza A(H1N1), Bocavirus 1(0.2) 1(0.3) 0(0.0)
Influenza A(HIN1), Respiratory syncytial virus 1(0.2) 1(0.3) 0(0.0)
Influenza A(H3N2), Adenovirus 1(0.2) 1(0.3) 0(0.0)
Influenza A(H3N2), Human coronavirus 1(0.2) 0(0.0) 1(0.8)
Influenza A(H3N2), Human metapneumovirus 1(0.2) 1(0.3) 0(0.0)
Rhinovirus, Adenovirus 1(0.2) 1(0.3) 0(0.0)
Rhinovirus, Respiratory syncytial virus 1(0.2) 1(0.9) 0(0.0)
Rhinovirus, Human coronavirus 1(0.2) 1(0.3) 0(0.0)
Rhinovirus, Human parainfluenzavirus 4(0.9) 4(1.2) 0(0.0)
Adenovirus, Bocavirus 1(0.2) 1(0.3) 0(0.0)
Human coronavirus, Human parainfluenzavirus 1(0.2) 1(0.3) 0(0.0)
Influenza B, Human adenovirus, Human coronavirus 1(0.2) 0 (0.0) 1(0.8)

a The positive rates is calculated by the total number of the test conducted; SARS—CoV—2 diagnostic test is conducted for 32 cases in 2020, and 17 cases in 2021
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