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Abstract

Prevalence and Characteristics of Bacteria Causing Acute Diarrhea in Korea, 2012-2015

Division of Enteric Diseases, Centers for Infection Diseases, NIH, CDC
Kim Nan-Ok, Hong Sahyun, Kwak Hyo Sun

Background: This study was performed to determine the characteristics of the pathogens according to species, patient's age, and sex using
the National Surveillance Data (Enter-Net) for diarrhea patients. From these, to provide basic data including epidemic disease patterns for the
prevention of diarrhea disease from 2012 to 2015.

Methodology: Stool specimens from 70,406 patients with diarrhea were collected to identify the pathogenic bacteria from January to
December 2012-2015 in Korea. Pathogenic bacteria were analyzed according to patients’ age and sex. Identification and analysis procedures
of the pathogens were conducted based on the Guideline of the National Institute of Health Diagnostic Laboratory (2005).

Results: Among the 70,406 stool specimens, pathogenic bacteria that caused diarrhea were isolated in 11,875 stool specimens (16.7%).
Isolation rate showed the highest ratio in the summer season, from June to September for most of the bacteria, except for Gram positive
bacteria. Isolation rate of pathogenic bacteria by patients’ age showed the highest ratio at 0 to 19 years old for most of the pathogenic
bacteria.

Conclusions: Hygiene education should be addressed on diarrhea disease susceptible groups, such as those under 10 years old, between
10-19 years old, and more than 70 years old, and ongoing monitoring for the pathogens should be required. In addition, efficient information
system and surveillance project for infection prevention should be continued.

Keyword: Enter-Net Korea, Surveillance, diarrhea-causing bacteria
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Figure 1. Monthly isolation rate of bacterial pathogens isolated in Korea, 2012—2015

A. Salmonella spp., Pathogenic E, coli 1071 £ Total; B. Shigelia spp., Vibrio parahaemolyticus,; C. Campylobacter spp., Yersinia
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Figure 2. The isolation rate of the bacterial pathogens by age, 2012—2015

a. Salmonella spp.; b. Pathogenic E. coli; c. Shigella spp.; d. Vibrio parahaemolyticus; e. Campylobacter spp.;
f. Clostridium perfringens; g. Staphylococcus aureus; h. Bacillus cereus; i. Listeria monocytogenes; |. Yersinia enterocolitica
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Table 1. The isolation rate of the bacterial pathogens by Age, 2012—2015

Age group o s isolate

No. of isolate No. of isolate No. of isolate No. of isolate

(=o4a4)  NoB) Tiageyy  No(%) Tgppg  No(%R) Tgpogpy  No%) Tijyiggs)  No%)
0-9 1,262 51.6 1869 51.0 1570 445 1018 455 5,719 482
0-19 136 5.6 305 8.3 263 75 203 9.1 907 76
20-29 63 26 125 3.4 109 31 % 44 396 3.3
30-39 75 31 137 3.7 72 20 77 3.4 31 3.0
40-49 9 38 70 46 142 40 12 5.0 516 43
50-59 183 75 277 76 200 5.7 167 75 807 7.0
60-69 11 45 223 6.1 209 5.9 167 75 710 6.0
over 70 163 6.7 311 8.5 471 134 338 15.1 1,283 108
unknown 359 147 51 6.8 490 13.9 56 25 1,156 9.7

Table 2. The isolation rate of the bacterial pathogens by sex, 2012—2015

Years No. of No. of No. of No. of No. of No. of No. of No. of No. of No. of
specimens(%) isolate(%) specimens(%) isolate(%) specimens(%) isolate(%) specimens(%) isolate(%) specimens(%) isolate(%)
(n=21,180) (n=2,444) (n=20,984) (n=3,668) (n=14,886) (n=3,526) (n=13,356) (n=2,237) (n=70,406) (n=11,875)

Sex

Male 10,262 1,135 10,636 1,920 6,757 1,588 6,958 1,213 34,613 5,856
(48.5) (46.4) (50.7) (52.3) (45.4) (45.0) (52.1) (54.2) (49.2) (49.3)

Female 8,604 959 8,973 1,491 5,964 1,352 6,115 969 29,656 4771
(40.6) (39.2) (42.8) (40.6) (40.1) (38.3) (45.8) (43.3) (42.1) (40.2)

Unknown 2,314 350 1,375 257 2,165 586 283 55 6,134 1,248
(10.9) (14.3) (6.6) (7.0) (14.5) (16.6) (2.1) (2.5) (8.7) (10.5)
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Figure 3. Regional distribution of the isolated bacterial pathogens, 2012—2015
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Abstract

Government Measures Against Imported Infectious Diseases at the Olympics and
Paralympics Games in Rio de Janeiro, Brazil, 2016

Division of Infectious Disease Control, CDC
Na Kyoung-In, Lee Hyungmin, Cho En-Hi, Jeong Eun-Kyung

In Korea, “Government Measures Against Imported Infectious Diseases at the Olympics and Paralympics Games in Rio de Janeiro, Brazil,
2016” was implemented from May to October.

A total of 1,234 members (969 members for the Summer Olympics, and 265 members for the Paralympics) left Korea for the Olympics and
Paralympics Games. The vaccination rate was 92.3% (criteria: Yellow fever) and the rate of education about preventing infectious diseases
was 89%. We developed a management system for infectious disease control, both in Rio and Korea, and sent epidemic investigation service
officers and medical doctors of infectious disease to Rio during the Olympics and Paralympics Games; we did not find any outbreak of cases.

After the Olympics and Paralympics Games, we sent SMS messages three times for awareness of infectious diseases during the zika
virus’s incubation period, and we carried out zika virus infection examinations for checking zika virus infection to participants of the

Olympics and Paralympics Games. The result showed that all examined cases tested negative (963 cases).
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Table 1. Reported Cases of Vaccination and Education in the Olympics and Paralympics Games Participants

unit : case(%)

Vaccination
Education
Yellow fever Influenza Hepatitis A Typhoid fever Tetanus
. 1,139 1,003 996 1,036 416 1,098
(92.3%) (81.3%) (80.7%) (84%) (33.7%) (89%)
~ 909 786 779 816 373 871
Subtotal (94%) (81.2%) (80.5%) (84.3%) (38.6%) (89.9%)
. 331 324 328 309 68 333
(99.4%) (97.3%) (98.5%) (92.8%) (20.4%) (100%)
bress 122 94 102 106 104 10
(98.4%) (75.8%) (82.3%) (85.5%) (83.9%) (88.7%)
. 76 66 66 71 48 80
Olympic Performance (95%) (82.5%) (82.5%) (88.8%) (60%) (100%)
Suboort 51 50 47 48 17 51
PP (100%) (98%) (92.2%) (94.1%) (33.3%) (100%)
Promote a pyeongchang 29 16 25 25 10 il
winter olympic (93.5%) (51.6%) (80.6%) (80.6%) (32.3%) (100%)
nsoection 300 236 211 257 126 266
P (85.7%) (67.4%) (60.3%) (73.4%) (36%) (76%)
~ 230 217 217 220 43 227
Sub-total (87%) (81.9%) (81.9%) (83%) (16.29%) (85.7%)
139 139 139 139 ~ 139
Athlete (100%) (100%) (100%) (100%) (100%)
13 13 8 12 6 3
Fress (81.3%) (81.3%) (50%) (75%) (37.5%) (18.8%)
rerampe 17 17 17 13 1
Szl (59%) (59%) (58.6%) (44.8%) (3.4%) -
Promote a pyeongchang 1 1 1 1 1 22
winter olympic (20%) (20%) (20%) (20%) (20%) (76%)
i 60 47 52 55 35 5
P (78.9%) (61.8%) (68.4%) (72.4%) (46.1%) (100%)
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Figure 1. Management System for Infectious Disease Control in Brazil Rio and Korea
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Table 2. Result of Zika Virus's Examination for Participants of the Olympics and Paralympics Games

unit : case, case(%)

Assenterf;(r) ;)Igmination Examination for Zika - e _
positive negative
Total 1,192 963(80.8%) - 963(100%)
Sub-total 897 712(79.4%) - 712(100%)
Athlete 285 220(77.2%) - 220(100%)
Press 109 80(73.4%) - 80(100%)
Performance 80 42(52.5%) - 42(100%)
Olympic
Support 51 43(84.3%) - 43(100%)
Promote a Pyeongchang winter olympic 31 18(58.1%) = 18(100%)
Inspection 273 241(88.3%) - 241(100%)
Others” 68 68(100%) - 68(100%)
Sub-total 295 251(85.1%) - 251(100%)
Athlete 136 114(83.8%) - 114(100%)
Press 12 9(75%) = 9(100%)
Paralympic Support 30 28(93.3%) = 28(100%)
Promote a Pyeongchang winter olympic 5 5(100%) = 5(100%)
Inspection 79 62(78.5%) = 62(100%)
Others* 33 33(100%) - 33(100%)
*others : A delegation sent in advance of investigation for olympic preparations
Arbupolals #Es) o WESE BEAWAA 33 W WIS 2 AL P
AT 13302412 B9 915 9 U oAl S
U= ol Ash S ste] HUEE B o4 S EE Al
NIES % Fusich Eah Arlvlolels eloliE  OH @b
spelay] 9l elgelstel A7hutolel HAHE AlkIsiec
Ahutolel HAESIAL F 80.8%2) 96330] Abutolels  1989W A0 1008 WIlE Wel sfelolyrat
AAE AAEIEo WY 240 =2 BolsteirkTable 2), 2015%1°] 193RI - FAH) R F7FBIAAL ofek

B35 A7) AARut 7hsdt AhbolE s A die tiEo] @Y1, Aol T aieaddrdiel A&Ho R
g 6719 Bt AAI7],  FTHERAIE Eolal itk 20184 RFRRAIEFAAL AFAF:

ABAE gAY B8-S sk, BekelordAgdS 20149 ofEThutolziAay, 20158 F5S VIS5, 20164
ofFPgt Aoll= A= - 12709 ool @3t W F wekelol Aoy A A T AFH el AAAFeR AL
Al Al B sefggede]l  wHa glom, ole} T2 gjelfuztAe] g ARzt

A2 om7| (s FHolR] F)E SA WEste]  glow feubeke QRS 4= glrk 22E R sfejofss Sl

offet AAH 7S gl ARE WESR stal e odske yeteld waste daEe ARl gelsiar
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Abstract

Korean Culture Collection of Medical Fungi, College of Medical Sciences, Konyang University

Genetic Variation of Aspergillus fumigatus Clinical Isolates Using MLST Analysis

Pathogen Resource TF, Center for Infectious Diseases, NIH, CDC
Lee Kyeong Min, Hwang Kyu Jam

Background: Fungal infections caused by human pathogenic fungi are increasing globally, especially in elderly, children, and immune-
suppressed or deficient patients. Aspergillus fumigatus is one of the well-known pathogenic fungi and causes aspergillosis in the human

world. However, current identification and classification methods based on its phenotypic characteristics still have limitations. Presently,

molecular biological tools using their DNA sequences are used for their genotype identification and classification
Methodology: In order to analyze genetic variations of A. fumigatus, a total of seven housekeeping genes were amplified by PCR using

specific primer pairs, and multi-locus sequence typing (MLST) assay was performed with a total of 31 A. fumigatus clinical isolates
Results: Results of the Phylogenetic tree analysis showed that all A. fumigatus strains from respiratory specimens were classified into

clusters A and B, and the rest of the strains from non-respiratory specimens were classified into clusters C and D. Consequently, although the

sample size was too small, genetic characteristics of A. fumigatus clinical isolates, according to their clinical isolates (origin), were very
similar and well-correlated with other clinical data
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2R8Il Qe ofAH|EZAREAZ (Aspergillosis)2 HlEE
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Clinical data
specimen Main disease
1 1 Sputum M 65 Asthma attack
2 5 Bronchial washing fluid F 34 Aspergilloma
3 7 Sputum M 57 Pneumonia Asthma attack
4 18 Sputum M 43 Aspergilloma
5 19 Sputum F 63 Pneumonia
6 31 Skin Swab M 36 Skin necrosis
7 33 Sputum M 38 Pneumonia
8 36 Stool M 4 Rectal hemohrrge
9 40 Sputum F 72 Asthma attack
10 43 Discharge, ear F 58 Chronic otitis media with
1 62 Sputum M 46 Asthma attack
12 82 Bronchial washing fluid M 47 Asthma attack
13 104 Fluid, pleural M 32 BPF, hemoptysis
14 105 Sputum M 36 NTM disease
15 107 (Endo)Tracheal Aspirate F 70 Peripheral T-cell lymphoma
16 112 Pus, open F 40 Fungal abscess(Aspergilosis)
17 120 Transtracheal Aspirate F 65 severe sepsis
18 123 Sputum M 39 Constipation
19 125 Transtracheal Aspirate M 65 AML
20 126 Transtracheal Aspirate F 52 Colon cancer, multiple meta
21 127 BAL fluid M 55 NK/T cell lymphoma
22 184 Fluid, pleural M 54 Pneumonia
23 185 (Endo)Tracheal Aspirate M 80 Azotemia
24 187 Sputum F 36 HCV
25 190 Sputum M 64 Asthma attack
26 198 Pus, open M 62 Asthma attack
27 199 (Endo)Tracheal Aspirate M 67 Acute hepatitis
28 224 Tissue(specify) M 72 wound sponge
29 229 BAL fluid F 36 AML/lung GVHD, invasive aspergillosis
30 230 Sputum M 49 Pneumonia
31 231 (Endo)Tracheal Aspirate F 35 Septic shock
Table 2. Specimens sources from aspergillosis patients
Specimen sources No. of patient (%)
Respiratory 26 (83.9)
Skin swab 2(6.4)
Body fluid 2(6.4)
Etc. 1(3.9)
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Table 3. Specific primers used for A. fumigatus MLST

Locus Sequences(5—3") Amplicon Size(bp)
. , F GCA AAG CGT GAT GAC AGA AA
ANXC4 Annexin-like protein C4 729
R TAG GTC GAC ACA GGT TGT GG
BGT1 Betaine—-GABA transporter i ACG GTG ATG GCG TCA ATA A 811
fE=
P R ACT GTC CCT CCT TCC GAT CAA
F TAT ATG ACC GGC GAG CTC AA
CATH Catalase 1 754
R ACG AAT CGG AAG GTATGC AC
, F AGC GTA GCC TCC AGA CAT A
LIP Lipase 802
R CTC GCC TCA CTT CTC CTC AG
MAT{<2 Mating—tvpe brotei F TCG ACT TTC CAG AGC ATG G 360
- ing— in
gmpep R GTG GTC GCT TAA TGA CAG CA
L L ) F AGG GAC CTT GAG GAT CGT C
ZRF2 Zinc finger RNA binding protein 2 639
R GAT GAT ACC TTC GAC CCA TGA

Table 4. MLST allele type and mutation analysis

Gene name / Allele type

Strain #
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Figure 1. MLST phylogenetic tree of Aspergillus fumigatus
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* Current status of selected infectious diseases

1, Hand, Foot and Mouth Disease (HFMD),
Republic of Korea, week ending November
5, 2016 (@5th week)
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Figure 1. The status of HFMD sentinel surveillance, 2012-2016

2. Influenza, Republic of Korea, week ending B
November 5, 2016 (45th week) .l
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Figure 2. The weekly proportion of Influenza-Like Illness per 1,000 outpatients, 2013-2014
t0 2016-2017 flu seasons
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Figure 3. Number of influenza virus by subtype, 2016-2017 season
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3. Respiratory viruses, Republic of Korea, week ending November 5, 2016 (45th week)

© 016 A45F SEH71AA0) et 704 A2} 63,5% o) BF7lolE27t AZES
(# 4% B 189700] EF71AAe] g S TS YR 98

s FRBAL FYBACIRR WSS

2015-2016 Weekly Detection rate (%)
(week) total HAAV HPIV HRSV IFV HCoV HRV HBoV HMPV
42 46.2 55 3.8 8.8 0.5 2.7 236 0.5 0.5
43 50.0 5.8 4.7 10.5 0.5 2.1 253 0.0 1.1
44 48.4 3.2 4.8 8.6 0.5 5.9 25.3 0.0 0.0
45 63.5 6.1 4.1 16.2 0.5 9.1 26.9 0.5 0.0
Cum.* 57.6 6.8 7.1 2.6 14.2 48 15.7 1.8 46
2015 Cum.” 51.3 48 6.0 2.9 14.4 1.9 17.6 1.9 17

— HAdV : human Adenovirus, HPIV : human Parainfluenza virus, HRSV : human Respiratory syncytial virus, IFV : Influenza virus,
HCoV : human Coronavirus, HRV : human Rhinovirus, HBoV : human Bocavirus, HMPV : human Metapneumovirus

% Cum, : the rate of detected cases between Dec, 27. 2015 — Nov, 5, 2016, (Average No, of detected cases is 189 in last 4 week)

V 2015 Cum, : the rate of detected cases between Dec, 28, 2014 — Dec. 26. 2015,

4. Ophthalmologic, Republic of Korea, week ending November 5, 2016 (45th week)
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Figure 4. The weekly proportion of Epidemic keratoconjunctivitis Figure 5. The weekly proportion of Acute hemorrhagic conjunctivitis
per 1,000 outpatients per 1,000 outpatients

9. Waterborne & Foodborne disease outbreaks,
Republic of Korea, week ending November 5, 2016
(45th week) 0

°2016W% A4530f Hehaago] 10710 WAs % on 20
A 4427034 7,158)0] ARt
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Figure 6. Number of Waterborne & Foodborne disease outbreaks reported by week,
2015-2016
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Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending November 5, 2016 (45th week)*

unit: no. of cases’

o i Gurrent Gum. 5-year Total no. of cases by year Imported cases
Classification of disease* weekly of current week
week 2016 average’  2015* 2014 2013 2012 2011 : Country(no. of cases)
Cholera 0 4 0 0 0 3 0 3
Typhoid fever 2 112 1 121 251 156 129 148
Group Paratyphoid fever 1 52 1 44 37 54 58 56
I Shigellosis 0 97 3 88 110 294 90 171
EHEC 4 96 1 4l 111 61 58 71
Viral hepatitis A 81 4,004 21 1,804 1,307 867 1,197 5,521 Japan(1)
Pertussis 3 119 2 205 88 36 230 97
Tetanus 0 26 0 22 23 22 17 19
Measles 5 45 1 7 442 107 3 42
Mumps 386 14,701 392 23,448 25,286 17,024 7,492 6,137
Grg“p Rubella 5 70 1 11 11 18 28 53
Viral hepatitis B (Acute) 11 375 5 155 173 117 289 462
Japanese encephalitis 0 23 1 40 26 14 20 3
Varicella 974 40,572 839 46,330 44,450 37,361 27,763 36,249
Streptococcus pneumoniae 9 380 4 228 36 = = -
Malaria 3 680 4 699 638 445 542 826
Scarlet fevers 260 9,540 79 7,002 5,809 3,678 968 406
Meningococcal meningitis 2 7 0 6 5 6 4 7
Legionellosis 2 105 1 45 30 21 25 28
Vibrio vulnificus sepsis 0 57 0 37 61 56 64 51
Murine typhus 0 13 2 15 9 19 41 23
Scrub typhus 2,690 5,690 1254 9,513 8,130 10,365 8,604 5,151
Gr]‘]’I”P Leptospirosis 21 131 4 104 58 50 28 49
Brucellosis 6 24 0 5 8 16 17 19
Rabies 0 0 0 0 0 0 0 0
HFRS 66 465 28 384 344 527 364 370
Syphilis 27 1,344 20 1,006 1,015 799 787 965
CJD/NVCJD 1 40 1 33 65 34 45 29
Tuberculosis 616 27,643 674 32,181 34,869 36,089 39,545 39,557
HIV/AIDS 24 854 18 1,018 1,081 1,013 868 888
Philippines(2), Vietnam(2),
Dengue fever 9 320 5 255 165 052 149 72 s'"e?f?égf( 5‘?‘%?21;
Leone(1), Thailand(1)
Q fever 17 103 0 27 8 11 10 8
West Nile fever 0 0 0 0 0 1 0
Grlc\)[uP Lyme Borreliosis 2 29 0 13 11 B 2 Russia(1), Vietnam(1)
Melioidosis 0 4 0 2 2 0 1
Chikungunya fever 0 6 0 1 2 0 0
SFTS 1 142 2 79 69 36 = =
MERS 0 0 0 185 = = = =
Zika virus infection 0 13 0 - - = = =

Abbreviation: EHEC= Enterohemorrhagic Escherichia coli, HFRS= Hemorrhagic fever with renal syndrome, CJD/vCJD= Creutzfeldt—Jacob Disease/variant
Creutzfeldt—Jacob Disease, SFTS= Severe fever with thrombocytopenia syndrome, MERS—CoV= Middle East Respiratory Syndrome Coronavirus,
Cum: Cumulative counts from 1st week to current week in a year,

* The reported data for year 2016 are provisional but the data from 2011 to 2015 are finalized data.

1 According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
¥ The reported surveillance data excluded Hansen's disease and no incidence data such as Diphtheria, Poliomyelitis, Haemophilus influenzae type b, Epidemic typhus,
Anthrax, Plague, Yellow fever, Viral hemorrhagic fever, Smallpox, Severe Acute Respiratory Syndrome, Animal influenza infection in humans, Novel Influenza,

Tularemia, Newly emerging infectious disease syndrome and Tick—borne Encephalitis.

§ Data on scarlet fever included both cases of confirmed and suspected since September 27, 2012,

x 221 (043) 719- 7176
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Vol.9 No.46 45th week(10.30—11.5)

Table 3. Reported cases’ of national sentinel surveillance disease in the Republic of Korea, week ending November 5, 2016 (45th week)

unit: no. of cases/sentinels

Viral hepatitis Sexually Transmitted Diseases
Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current  Cum. 50 ug;'r Current  Cum. SC uc-Ta'r Current  Cum. é: uema'r Current  Cum. E? ug;r Current  Cum. E? ug;r
week 2016 >V week 2016 > week 2016 >V week 2016 week 2016 OV
average’ average’ average’ average’ average’
Total 2.2 34.3 34.1 2.3 13.6 9.5 2.1 26.4 19.9 2.1 26.9 21.9 2.9 17.7 13.0

Cum: Cumulative counts from 1st week to current week in a year
1 According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years.

x 291 (043) 719~ 17175, 7178

F8 A olsfs]

(Table 1) At 5A7F HHAsE HAZFIHETL 20161 allg & WAYFS-S H|wst ¥ 2, Current week = 20164 3 9] AnA4ES
U™, "Cum, 20162 20169 1323 g F71A9) A4 A4 18] B5—year weekly average = A& 53(2011-20154) 3 32
AAGE) o)A 2F o]F 239 ANASF(E 25F) HHo 2 AL 12|28 "Current week} 5—year weekly average,2] A1l
= Hushd sig 5= o] Al ode] Al S vlasl & 4 Utk Total no, of cases by yeari= X't 5E7t s ¢
o—?—z Uehfi= 2 BAlolH Ax |k sl & 4= Uk
of) 2016 12522] '5—year weekly average(6 At = Ewd),= 2011HFE 20152 10F:2E 14F7X|9] 441 A4S
& 25F2 Lz g2 FoliRic)

* 5—year weekly average(b\d F H+H)=(X1 + X2 + -+ + X25)/25

105 RES 135 147

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
! 20154 o & :
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

20144 X1 X2 X3 X4 X5
20134 X6 X7 X8 X9 X10
20124 X11 X12 X13 X14 X15
20114 X16 X17 X18 X19 X20
20104 X21 X22 X23 X24 X25

_________________________________________________________________________________________________________

(Table 2= 177] Al-T= E&E a5 W7 B dshs Ho] =0 glom, 7 = Cum, 5-year average,2} "Cum, 2016
Hlusl B 27kR] 9] =4 Alardgee] gk o] F7HA9] Bt 4larzdaeet vlw ) 7Fssiet "Cum, S5—year averagen=
At 5E(2011-20154) E<to] =77k /‘\lﬂ -

(Table 3)- A ZHaHol tigh Alndsko &2 2|t WEARS Al&sH| whotsh=d| &go| ot
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