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Abstract

Molecular epidemiology of Orientia tsutsugamushi from scrub typhus patients in
South Korea, 2014-2015

Division of Zoonoses, Center for Immunology and Pathology, NIH, CDC
Jeong Hang Jin, Lee Jeongmin, Gill Byoungchul, Lee Yeong Seon

Department of Internal Medicine, School of Medicine, Chosun University

Kim Dong-Min
Departments of Parasitology and Tropical Medicine, Inha University School of Medicine

Kim Tong-Soo

Division of Infectious Diseases, Chungnam National University Hospital
Kim Yeon-Sook

BACKGROUND: Scrub typhus is an acute febrile mite-borne disease caused by Orientia tsutsugamushi, which is endemic to the Asia-
Pacific region. In Korea , it is a seasonal disease which occurs in autumn and the incidence has been increasing steadily; 5,000-6,000 cases
were reported from 2005 to 2011 and 9,513 cases were reported in 2015. The pathogen is antigenically diverse and divided into several types
including Gilliam, Karp, Kato, and other regional genotypes. So far, the endemic genotype which is the most frequently found in Korea is
known as Boryong. This study was conducted to identify the diversity and distribution of O. fsutsugamushi genotypes in scrub typhus
patients in Korea, 2014-2015.

METHODOLOGY/RESULTS: Blood samples were collected from suspected patients for scrub typhus at Chosun University Hospital,
Inha University Hospital in 2014 and 2015, and Chungnam National University Hospital in 2015. A total of 320 and 533 suspected patients
were enrolled in 2014 and 2015, respectively, and clinical features were confirmed. The gene for 56-kDa type-specific antigen (TSAS56) was
amplified by nested PCR, and the nucleotide sequences of the PCR products were analyzed. Results showed that 197 (61.6%) and 271 (50.8%)
samples were PCR-positive in 2014 and 2015, respectively, and the major genotype was Boryong (85.3% in 2014 and 90.4% in 2015). Other
genotypes such as Karp, Jecheon, Pajoo, Kawasaki, Taguchi and Nishino were also identified. The majority of the patients were aged 70-79
and females in both 2014 and 2015. Symptoms such as eschar, fever, and rash were commonly found in those who were infected with scrub
typhus.

CONCLUSION: Results revealed that the most prevalent genotype among scrub typhus patients was Boryong. However, other genotypes
that originated from Korea and Japan were also found. Consecutive and nationwide survey for genotypes is needed for the control and

prevention of scrub typhus in other endemic regions of Korea.
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Table 1. PCR results of specimens collected from 3 regional University Hospitals, 2014—2015

Inha Univ. Hospital Chosun Univ. Hospital Chungnam Nat'l Univ. Hospital
Positive Negative Positive Negative Positive Negative Positive Negative
2014 1 49 126 74 _ _ 197 123
(59.2%) (40.8%) (63.0%) (37.0%) (61.6%) (38.4%)
2015 53 78 123 79 95 105 271 262
(40.5%) (59.5%) (60.9%) (39.1%) (47.5%) (52.5%) (50.8%) (49.2%)

Table 2. Demographic characteristics and clinical features of PCR—positive patients by region (A), gender (B), age (C), and clinical
manifestations (D)

(A) Region

Chung Chung Gyeong Gyeong Jeolla Jeolla Gang

frieae  bile ah  Cen=aG Unidentified ~ Total

Region Seoul Daejeon Sejong Incheon cheong cheong sang sang
nam-do buk-do nam-do buk-do

2ot - - S e bW 00m T 0 o 050 (s (om Y
2015 1 64 2 2 26 8 1 2 150 3 ~ 12 271
(0.4%)  (28.6%)  (0.7%)  (0.7%)  (9.6%)  (3.0%)  (0.4%)  (0.7%)  (55.4%)  (1.1%) (4.4%)

(B) Gender
Female Male Unidentified Total
2014 122 (61.9%) 70 (35.5%) 5 (2.5%) 197 (100%)
2015 166 (61.3%) 103 (38.0%) 2(0.7%) 271 (100%)

20~29 30~39 50~59 60~69 70~79 80~89 90~  Unidentified Total
0014 1 1 4 4 7 39 44 76 15 1 5 197
(0.5%) (0.5%) (2.0%) (2.0%) (3.6%) (19.8%)  (22.3%)  (38.6%) (7.6%) (0.5%) (2.5%) (100%)
2015 1 3 4 6 13 34 60 108 37 2 3 271
(0.4%) (1.1%) (1.5%)  (2.2%) (4.8%)  (125%)  (22.1%)  (39.9%)  (13.7%)  (0.7%) (1.1%) (100%)

(D) Clinical manifestations

Presence Absence Unidentified Total

2014 100 (50.8%) 4 (2.0%) 93 (47.2%) 197 (100%)
Fever

2015 194 (71.6%) 11 (4.0%) 66 (24.4%) 271 (100%)

2014 79 (40.1%) 20 (10.2%) 98 (49.7%) 197 (100%)
Rash

2015 172 (63.5%) 22 (8.1%) 77 (28.4%) 271 (100%)

2014 74 (37.6%) 12 (6.1%) 111 (56.3%) 197 (100%)
Eschar

2015 161 (59.4%) 36 (13.3%) 74 (27.3%) 271 (100%)
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Figure 1. Phylogenetic analysis based on partial nucleotide sequences of the gene for 56—kDa type—specific antigen (TSA56) in this studly.
A total of 468 (197 in 2014, 271 in 2015) PCR—positive samples from Chosun University Hospital (CHO), Inha University Hospital (IN), and
Chungnam National University Hospital (CNU) were analysed and the 9 genotypes described in this study are designated in colored
diagrams (@, Nishino; [], Pajoo; @, Karp; M, Jecheon; O, lkeda; <, Neimeng—95; A, Kawasaki; ¥,Taguchi). GenBank accession
numbers and strain names of reference sequences are indicated for each sequence
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Laboratory diagnosis of severe fever with thrombocytopenia syndrome in South Korea

Division of Arboviruses, Center for Immunology and Pathology, NIH, CDC.
Park Sun-Whan, Wang Eun-Byeol, Choi WooYoung, and Lee Won-Ja

Severe fever with thrombocytopenia syndrome (SFTS) is an emerging infectious disease caused by a new member of the Phlebovirus

species in the family Bunyaviridae. The signs and symptoms of SFTS include high fever, gastrointestinal symptoms, thrombocytopenia,

leukocytopenia, and multi-organ dysfunction with an average case-fatality rate of 10—16%. Neural symptoms, hemorrhages, disseminated

intravascular coagulation, or multi-organ failures occur in severe SFTS cases. Since the first reported case of SFTS in South Korea in 2013,

we established molecular diagnostic methods to detect SFTSV. To date, the specificity and sensitivity of the various test methods have not

been reported. Research is needed on the sampling time for the virus detection and antibody detection.
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Figure 1. The geographical distribution of SFTS [1]

Table 1. Analysis of clinical characteristics of SFTS [5]
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* Current status of selected infectious diseases

1, Hand, Foot and Mouth Disease (HFMD),
Republic of Korea, week ending October 22,
2016 (43th week)
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Figure 1. The status of HFMD sentinel surveillance, 2012-2016
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Figure 2. The weekly proportion of Influenza-Like Illness per 1,000 outpatients, 2013-2014
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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 October 22, 2016 (43th week)

* 20165 Al435 S57 1Al thRt ARk AP 49.7% o SE7utolH Tt HEE S
&It 45 gt 119709 25713400l tiet 304k HAPEASE e AL 915)

s FRBAL FYBACIRR WSS

2015-2016 Weekly Detection rate (%)
(week) total HAAV HPIV HRSV IFV HCoV HRV HBoV HMPV
40 4.7 7.8 4.4 15 0.5 3.9 23 1.0 0.5
41 51.1 10.2 5.1 2.9 0.0 6.6 26.3 0.0 0.0
42 46.2 55 3.8 8.8 0.5 2.7 23.6 0.5 0.5
43 49.7 5.8 48 10.6 0.0 2.1 25.4 0.0 1.1
Cum.* 57.7 6.8 7.2 2.2 147 47 15.3 1.9 48
2015 Cum. ¥ 51.3 48 6.0 2.9 14.4 1.9 17.6 1.9 1.7

— 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 — Oct, 22. 2016. (Average No, of detected cases is 179 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 October 22, 2016 (43th 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 October 22, 2016

35

(43th week) 2
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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 October 22, 2016 (43th 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 6 112 1 121 251 156 129 148
Group Paratyphoid fever 2 51 1 44 37 54 58 56
I Shigellosis 2 94 2 88 110 294 90 171
EHEC 1 92 1 4l 111 61 58 71

Viral hepatitis A 86 3,827 23 1,804 1,307 867 1,197 5,521 Germany(1)
Pertussis 5 115 2 205 88 36 230 97
Tetanus 0 27 0 22 23 22 17 19
Measles 6 40 1 7 442 107 3 42

Mumps 414 14,088 356 23,448 25,286 17,024 7,492 6,137 Hongkong(1)
Gro® Rupelia 5 62 1 1" " 18 28 53
Viral hepatitis B (Acute) ) 357 4 155 173 117 289 462
Japanese encephalitis 0 16 2 40 26 14 20 3
Varicella 724 38,351 580 46,330 44,450 37,361 27,763 36,249
Streptococeus pneumoniae 9 366 2 228 36 = = -
Malaria 4 671 9 699 638 445 542 826
Scarlet fevers 282 9,119 66 7,002 5,809 3,678 968 406
Meningococcal meningitis 0 4 0 6 5 6 4 7
Legionellosis 2 102 1 45 30 21 25 28
Vibrio vulnificus sepsis 4 57 2 37 61 56 64 51
Murine typhus 1 13 1 15 9 19 41 23

Scrub typhus 491 2,106 1,024 9,513 8,130 10,365 8,604 5,151 Thailand(1)
Gr]‘])I”P Leptospirosis 16 112 4 104 58 50 28 49
Brucellosis 4 22 0 5 8 16 17 19
Rabies 0 0 0 0 0 0 0 0

HFRS 40 391 24 384 344 527 364 370 Thailand(1)
Syphilis 29 1,292 19 1,006 1,015 799 787 965
CJD/NVCJD 3 47 1 33 65 34 45 29
Tuberculosis 610 26,588 667 32,181 34,869 36,089 39,545 39,557
HIV/AIDS 23 806 24 1,018 1,081 1,013 868 888

Philippines(4), Thailand(4),
India(1), Indonesia(1),
Dengue fever 15 327 5 255 165 252 149 72 Singapore(1), Vietnam(1),
the Pacific Islands(1),

Unknown(2)
Q fever 4 84 0 27 8 11 10 8
Group West Nile fever 0 0 0 0 1 0
IV Lyme Borreliosis 4 30 0 13 11 3 2
Melioidosis 0 4 0 2 2 0 1
Chikungunya fever 0 6 0 2 0 0
SFTS 1 128 3 79 55 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.44 43th week(10.16-10.22)

Table 3. Reported cases’ of national sentinel surveillance disease in the Republic of Korea, week ending October 22, 2016 (43th 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 2.3 32.8 32.8 1.5 13.4 9.1 2.2 25.3 19.2 2.2 25.8 21.0 3.5 16.4 12.5

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
! 2015 alig = !
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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