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Abstract

Improvement and recent status of clonorchiasis diagnostics development

Division of Malaria and Parasitic Diseases, Center for Immunology and Pathology, NIH, CDC.
Ju Jung-Won, Lee Myoung-Ro, Cho Shin-Hyeong, Park Mi-Yeoun

BACKGROUND: Clonochis sinensis, a kind of liver fluke, is a parasite that causes the highest infection rates in Korea. Based from the
results of the 8th nationwide survey of intestinal parasites, it is estimated that one million people have been infected with C. sinensis.
Chronic infection of C. sinensis causes abnormal liver function and induces cholangiocarcinoma. Therefore, it is important to accurately and
rapidly diagnose clonorchiasis caused by C. sinensis infection.

METHODOLOGY/RESULTS: Among several diagnostic tools for clonorchiasis, microscopic examination is used as the standard.
Although microscopic examination is accurate, its disadvantage is that it requires a well-trained professional staff and above Biosafety Level
2 laboratory to properly diagnose the infection. Accordingly, several kinds of diagnostic tools and materials have been researched and
developed. We tried to identify simple strategies in order to detect this parasitic infection. In this regard, we collected relevant references
related to diagnosis of clonorchiasis and compared the respective advantages and disadvantages. Moreover, we conducted various
experiments to develop more effective diagnostic means. Through high throughput approaches, we identified various antigenic proteins and
peptides applicable to sero-diagnostic development for clonorchiasis.

CONCLUSION: This report provides the recent methodological advances and the identification of antigens. The integration of data from
specific genes, antigens, and metabolites of C. sinensis might bring important information for the development of rapid and simple diagnosis

of clonorchiasis.
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Figure 1. The results of nationwide survey on intestinal parasites infection in Korea. The infection rate of intestinal parasites has been
decreased dramatically (left pannel). The infection rate of C. sinensis has been continued to represent 1~3% range (right pannel). This

figure was modified from Ref. #2.
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Table 1. The current status of diagnosis for clonorchiasis
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Figure 2. The identification of antigens and epitopes for diagnosis of clonorchiasis. Antigenic candidates have been targeted through

proteomic and bioinformatic analysis and 27 proteins and 33 peptides identified as antigen for clonorchiasis.

www.cdc.go.kr

209



HMOH mMi2=

ojejof = deloM FolgA) obd TEF Rl Soldd=

YA 2 G sFolA Fefishs HaFexosome)

Aol WYA| 1159 42 miRNA, DNA)S} ghijzo]

Zolth, feluehe AESEA AT 27de 29

7|5 ST

1779 o =24(Egg per gram, EPG)=

ARA = SRTA AT W A=A w2 AR Heysto]
S

PRl A At AAE 55t BEeEs

1. TARC. A Review of Human Carcinogens: Biological Agents.
IARC Monogr Eval Carcinog Risks Hum. 2012; 100(B):341—
370.

2. Korea Centers for Disease Control and Prevention, Korea
Nation Institute of Health, 2013, National survey of the
prevalence of intestinal parasitic infections in Korea, 2012,

The 8th Report, Osong Chungcheongbuk—do, Korea,

3. Hong, S. T, et al, (2003). The kato—katz method is reliable
for diagnosis of Clonorchis sinensis infetion, Diagnostic and

Infectious Disease, 47, 345—347

4, Cho, S, H., et al, (2008). Prevalence of Clonorchiasis in
Southern Endemic Areas of Korea in 2006, Korean J

Parasitol, 46(3), 133—137

5. Cai, X, @Q., et al. (2014). Rapid Detection and Differentiation
of Clonorchis sinensis and Opisthorchis viverrini Using Real—
Time PCR and High Resolution Melting Analysis, The Scient
World J, 893981

6. Rahman, S, M, M., et al, (2012), Coproantigen capture ELISA
for detection of Clonorchis sinensis infection in experimentally

infected rats. Parasitol Int, 61(1), 203—-207

7. Han, S, et al., A Combination of the Kato—Katz Methods
and ELISA to improve the diagnosis of Clonorchiasis in an

Endemic Area, china, PLOS ONE, 7(10)

8. Nie, G., Wang, et al. (2014). Detection of Clonorchis sinensis
circulating antigen in sera from Chinese patients by

immunomagnetic bead ELISA based on IgY. PLoS ONE, 9(12)

9, Worasith, C., et al, (2015). Advances in the Diagnosis of
Human Opisthorchiasis: Development of Opisthorchis

viverrini Antigen Detection in Urine, PLoS NTD, 9(10)

10.Kim, Y. J., et al (2010). Performance of an Enzyme—Linked
Immunosrobent Assay for Detection of Clonorchis sinensis
Infestation in High —and Low—Risk Groups. J Clin Microbiol
48(7), 2635—2367

11, Choi, B. I, et al. (2004). Clonorchiasis and Cholangiocarcinoma:
Etiologic Relationship and Imaging Diagnosis. Clin Microbiol
Reviews, 17(3), 540552



Vol.9 No.12 PUBLIC HEALTH WEEKLY REPORT, KCDC
— — E
2011-201514 2L YLL|H skxjo| oI5tx EM
Adipia|=e Zicismia|ME] oESTR|nH HaY, e, EXol
*MAIKIXE hongjid755@korea kr/043-719-6810
Abstract

Epidemiology of Japanese Encephalitis in Korea, 2011-2015

Division of VPD control & NIP, Center for Infectious Disease Control, CDC
Jung Chae-Won, Yang Tae-Un, Hong Jeong-Ik

BACKGROUND: The incidence of Japanese Encephalitis (JE) has decreased after the introduction of JE vaccine in Korea in 1971.

However, the number of JE cases has increased since 2010.

METHOD: Epidemiological investigations were performed for all reported laboratory-confirmed JE cases, and the cumulative incidence

was calculated for the surveillance years 2011-2015.

RESULTS: A total of 103 JE cases were confirmed during 2011-2015. The number of deaths was 13.6% (14 cases). The median age of

cases was 54.3 years (range: 38-85 years), and according to age group, 90.3% were 40 years old and above. Thirty-eight cases (38.8%) had

risk factors such as travel history, outdoor activity, or with residence close to pigsty or rice paddy. On the other hand, 51.5% of the patients

resided in the metropolitan areas such as Seoul, Incheon, and Gyeonggi-do. Finally, eight (7.8%) patients had underlying diseases, such as

diabetes (37.5%), liver failure (25.0%), etc.
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Table 1. Reported cases and deaths attributable to Japanese encephalitis Republic of Korea, 2000—2015 (2011-2015)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total

Case 0 1 6 1 0 1 0 7 6 6 26 3 20 14 26 40 157 (103)
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Figure 1. Reported cases of Japanese encephalitis, 2011-2015
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Table 2. Demographic character of Japanese encephalitis case reported, 2011-2015, Republic of korea
Year of surveillance
Total
2011 2012 2013 2014 2015
confirmed cases, n 3 20 14 26 40 103
Age group (years), n (%)
0~19 0(0) 2(10.0) 0(0) 1(3.8) 0(0) 3(2.9)
20~29 0(0) 0(0) 0(0) 1(3.8) 1(3) 2(1.9)
30~39 1(33.3) 1(5.0) 0(0) 1(3.8) 2(5) 5(4.9)
40~49 1(33.3) 5 (25.0) 3(21.4) 5(19.2) 8 (20) 22 (21.4)
50~59 0 (0) 9 (45.0) 5 (35.7) 8 (30.8) 16 (40) 38 (36.9)
60~69 1(33.3) 2 (10.0) 4 (28.6) 5(19.2) 2 (5) 14 (13.6)
=70 0(0) 1(5.0) 2 (14.3) 5(19.2) 1(28) 19 (18.4)
ool <0, (nge)  UESD RS sel sess ke e
Sex, n (%)
Male 3 (100) 13 (65.0) 5(35.7 18 (69.2) 22 (55.0) 61 (59.2)
Female 0(0) 7(35.0) 9 (64.3) 8(30.8) 18 (45.0) 42 (40.8)
Province, n (%)
Seoul 0 (0) 3 (15.0) 1(7.1) 11 (42.3) 10 (25.0) 25 (24.3)
Busan 1(33.3) 1 (5.0) 1(7.1) 1(3.8) 2(5.0) 6 (5.8)
Daegu 0(0) 3(15.0) 4 (28.6) 1(3.8) 2(5.0) 10(9.7)
Incheon 0(0) 0(0) 0(0) 1(3.8) 3(7.5) 4(3.9)
Gwangju 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Daejeon 0(0) 3 (15.0) 0(0) 0(0) 3(7.5) 6 (5.8)
Ulsan 0(0) 0(0) 0 (0) 0(0) 0 (0) 0(0)
Sejong 0 (0) 0(0) 0 (0) 0(0) 0 (0) 0(0)
Gyeonggi 0(0) 4(20.0) 1(7.1) 8(30.8) 11 (27.5) 24 (23.3)
Gangwon 0(0) 0(0) 1(7.1) 0(0) 0(0) 1(1.0)
Chungcheongbuk 0(0) 1(5.0) 2 (14.9) 1(3.8) 1(2.5) 5(4.9)
Chungcheongnam 2 (66.7) 0(0) 0(0) 2(7.7) 3(7.5) 7(6.8)
Jeollabuk 0 (0) 0(0) 2 (14.9) 0(0) 0 (0) 2(1.9)
Jeollanam 0(0) 2 (10.0) 0 (0) 0(0) 1(2.5) 3(2.9)
Gyeongsangbuk 0(0) 2 (10.0) 2 (14.9) 0(0) 3(7.5) 7(6.8)
Gyeongsangnam 0(0) 1(5) 0 (0) 1(3.8) 1(2.5) 3(2.9)
Jeju 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
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Figure 2. Proportions of Japanese encephalitis cases by age groups, 2011-2015
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Figure 3. Reported of Japanese encephalitis cases by month, 2011-2015
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Table 3. Identified risk factors of Japanese encephalitis cases, 2011-2015, Republic of korea

Year of surveillance

- p-value*
2012 2013 2014
Confirmed cases, n 3 20 14 26 40 103
Deaths, n (%) 0(0) 5(25.0) 3(21.4) 4(15.4) 2 (5.0) 14 (13.6) 0.1595
Underlying diseases, n (%) 0(0) 4(20.0) 1(7.1) 2(7.7) 1(2.5) 8(7.8) 0.1962
Identified risk factors, n (%)
No 1(33.9) 11 (55.0) 9 (64.3) 16 (61.5) 26 (65.0) 63 (61.2) .
Yes 2 (66.7) 9 (45.0) 5(35.7) 10 (38.5) 14 (35.0) 40 (38.8)
Proximity to pigsty 1(33.3) 1(5.0) 2 (14.3) 1(3.8) 3(7.5) 8(7.8)
Travel history 1(33.9) 3 (15.0) 1(7.1) 6(23.1) 7(17.5) 18 (17.5)
Outdoor activity 0(0) 6 (30.0) 2 (14.3) 7(26.9) 12 (30.0) 27 (26.2)
Vaccination history, n (%)
>1 dose 0(0) 0(0) 0(0) 0(0) 1(2.5) 1(1.0)
None 0(0) 7(35.0) 3(21.4) 7(26.9) 10 (25.0) 27 (26.2) 0.9366
Unknown 3(100) 13 (65.0) 11(78.6) 19(73.1) 29 (72.5) 75 (72.8)
Nationality, n (%)
Korean 2 (66.7) 19 (95.0) 13(92.9) 24 (92.3) 40 (100) 98 (95.1) 0,046
Foreign nationality 1(33.3) 1(5.0) 1(7.1) 2(7.7) 0(0) 5(4.9)
* Fisher's exact test
Table 4. Comparison characteristics of Japanese encephalitis cases, 2011-2015
Death cases Survival cases Total p-value
Confirmed cases, n (%) 14 (13.6) 89 (86.4) 103 (100) -
Median age(year) 55.2(3-79) 54.5(0~87) 54.6(0-87) 0.8619
Male Sex, n (%) 7 (50.0) 54 (60.7) 61 (59.2) 0.4500
Underlying diseases, n (%) 3(21.4) 5 (5.6) 8 (7.8) 0.0748
Identified risk factors, n (%)
No 9 (64.3) 54 (60.7) 63 (61.2) 0.7966
Yes 5(35.7) 35 (39.3) 40 (38.8)
Proximity to pigsty or rice paddy 2 (14.9) 6(6.7) 8(7.8) -
Travel history 0(0) 18 (20.2) 18 (17.5) -
Outdoor activity 4(28.6) 23 (25.8) 0(26.2) -
Vaccination history, n (%)
=1 dose 0(0) 1(1.1) 1(1.0) 0,768
None 3(21.4) 24 (27.0) 27 (26.2)
Unknown 11 (78.6) 64 (71.9) 75 (72.8)
Nationality, n (%)
Korean 12 (85.7) 86 (96.6) 98 (95.1) 0.1354
Foreign nationality 2 (14.9) 3(3.4) 5(4.9)
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" Current status of selected infectious diseases

1, Influenza, Republic of Korea, week ending &
March 12, 2016 (11th week) .
o 2016W1% A1 QIEFAA AR} Fg-2 Qfej2ia} |y
1,00078E 28,802 A (32, D EL} 7 50 |-
o 115%0f) 229 2511 % 807A[AMHINDpdmO9% 4771, g ol
A(H3N2)E 371, BY 3074] #%(31.9%) 5
— 30 r
5 2016114, AZRAA GO WY =
# 2015-201647] G37]1F-2 11.3%(/1,000) 2 |y -
baseline(11.3)
o R'\/\’—
0
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Figure 1. The weekly proportion of Influenza-Like Illness per 1,000 outpatients, 2012-2013

to 2015-2016 flu seasons
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Figure 2. Number of specimens positive for influenza by subtype, 2015-2016 season

2. Respiratory viruses, Republic of Korea, week ending March 12, 2016 (11th week)
e 2016W% ALl E57 Aol gt -f-4F AAPAT} 63.3% 9] Eg7vtole A7 AEE S
(3157 45 B 23970°) 5:8710A00] tiet S04 AAVATHE T 918)

# FEEAE EEACIER W7t

Percent positive(%)

2015-2016 Weekly Detection rate (%)
(Week) D HAdV HPIV HRSV IFV HCoV HRV HBoV HMPV
8 56.0 2.1 0.8 0.8 44 4 2.9 1.2 0.0 3.7
9 64.2 5.3 1.6 1.2 40.2 4.5 4.1 0.8 6.5
10 64.5 1.8 0.9 0.5 45.6 2.8 3.7 1.4 7.8
11 63.3 4.8 0.8 1.6 31.9 5.6 11.2 1.6 6.0
Cum. 59.5 6.2 1.7 4.5 29.6 5.8 6.3 1.0 4.3
2015 Cum.” 52.6 4.9 6.2 3.0 14.4 2.1 17.9 2.3 1.8
— 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 — Mar. 12. 2016 (Average No. of detected cases is 239 in last 4 weeks)
V 2015 Cum. : the rate of detected cases between Dec. 28, 2014 — Dec. 26. 2015,
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Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending March 12, 2016 (11th week)*

unit: no. of cases’

o : Current  Cum. 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 - - - - - 3 = 3
Typhoid fever 1 31 3 122 251 156 129 148

Group Paratyphoid fever 1 6 1 45 37 54 58 56

I Shigellosis 1 20 2 88 110 294 90 17 Laos(1)

EHEC - 5 1 Al 111 61 58 71
Viral hepatitis A 109 704 62 1,804 1,307 867 1,197 5,521
Pertussis 2 33 1 205 88 36 230 97
Tetanus - 3 - 22 23 22 17 19
Measles 5 16 2 7 442 107 3 42
Mumps 257 2,581 183 23,447 25,286 17,024 7,492 6,137 Philippines(1)

Grg”p Rubella 4 19 1 12 11 18 28 53
Viral hepatitis B (Acute) 6 73 5 157 173 117 289 462
Japanese encephalitis = = = 40 26 14 20 3
Varicella 604 11,879 473 46,327 44,450 37,361 27,763 36,249
Streptococcus pneumoniae 9 115 4 229 36 = = =
Malaria 2 15 2 705 638 445 542 826
Scarlet fever’ 214 2,234 63 7,002 5,809 3,678 968 406
Meningococcal meningitis - 3 - 6 5 6 4 7
Legionellosis 6 29 - 45 30 21 25 28
Vibrio vulnificus sepsis = - - 38 61 56 64 51
Murine typhus - - = 15 9 19 41 23
Scrub typhus 21 203 4 9,513 8,130 10,365 8,604 5,151

Gr]‘]’I”p Leptospirosis 1 13 - 105 58 50 28 49
Brucellosis 3 13 - 23 17 16 17 19
Rabies - - - - - - - -
HFRS 4 72 3 385 344 527 364 370
Syphilis 28 280 17 1,006 1,015 799 787 965
CJD/NVCJD 1 13 1 32 65 34 45 29
Tuberculosis 701 6,572 718 32,181 34,869 36,089 39,545 39,557
HIV/AIDS 22 152 19 1,019 1,081 1,013 868 888
Dengue fever 11 103 2 255 165 250 149 72 TT/?S&Z%%)WQE@Q.Z%?
Q fever 6 15 - 28 1 1 10 8
West Nile fever - = = - - - 1 -

Group Lyme Borreliosis = 2 = 11 13 11 3 2

NV  Melioidosis 1 2 - 4 2 2 - 1 Thailand(1)

Chikungunya fever - 2 - 1 2 = =
SFTS - - - 79 55 36 = =
MERS - - = 186 = = = =

Zika virus infection - = - - = - — _

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 2015, 2016 are provisional data but the data for years 2011 2012, 2013 and 2014 are finalized data.

t 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 59]: (043) T19-7176
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Table 3. Reported cases’ of national sentinel surveillance disease in the Republic of Korea, week ending March 12, 2016 (11th 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 2.1 9.4 11.6 2.1 4.5 4.2 2.5 8.4 7.1 2.3 8.5 7.6 1.4 5.6 6.0

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~ 7168, 7178

58 57 ol

(Table 1) At 57k 2HEsH HAzEHT} 20164 s 7 WAYES-S Blwdt 2, Current week = 20164 3 32 1\].7_71'4_—’,‘—%
e, "Cum, 20162 20169 155 3G F7kR12] ¥4 747, 12]31 B—year weekly averageq= A'd 51(2011-20154) 3l
A1 AG9} o]A 2F o]F 2F9] AVAL(FE 256F) HHo g2 AXMErE T2 E Current week Y} 5—year weekly average;2] /&_b_
5 vlwehd sfid = o9 Al OﬂE‘—J Alal e Wjasl & 4= RUoh Motal no, of cases by year= At 5EF s A9
a2 vehdis 2 Aol d=d A= vlasl & = Slek
of) 2015'8 1232| '5—year weekly average(6F7t &= Hit),= 2011H2E 20152 10F2H 14F7(X(Q] A H4E
& 25F % Lhw L2 FoliRict,

o

rBLr

* 5—year weekly average(5{d & H+H=(X1 + X2 + - + X25)/25

103 12 13% 143

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
2010 X21 X22 X23 X24 X25

_________________________________________________________________________________________________________

v ® (Oum, 5—year average,2} 'Cum, 2016,
H] uL3f E‘I‘ |Z7IR) 9] lF’H *]-T—’Zi o] A9} vl 7} 755tk "Cum, 5—year average =
2k 5EO011-20154) E2k2] E7|7F Al

(Table 3)-& FHEIA| Ao gt Al

H;

}Z
el
o
f

| F2 WAPE 1453 Thotstize) gl Hin

www.cdc.go.kr 223



Fop RIEH
sz A7 n A vol.9 No.12 2016
PUBLIC HEALTH WEEKLY REPORT, PHWR

S X0 < W oo = 4o
9 N T or T RO 0 K I
! [l = I g ox I b
S 0 20’ o OO
S O =% W om of R
g D Fro o < i
D . e T @Ky = o K-
o W op o ar oy 2 ny ol o ;
= M Sy = 0 oF & & © K]
3 T 22 =0 o o = 10
3 X R o XMW o ° T n B3
T O X &g N ook 2 0 &
m &
= = K m o o= ol ke 2 oo T %0 oF
ol BTN i w100 kT L < oh
o = 2 <1 o 40 —. S 0 oH
WAl o= X N R £ o
_._._._ﬁ | [s) — _._.__=._ D e < &
B © o ® W o ar k= i 5
u[o < B X o & [ K 5 8 © ' 0
. T < —
= = Kl 7] " — — o . o < I
N W WJ_A 0 81 D K =T I B S 07 g
gXR Twwm wEn G
%%I L P o ) A= TR W
v M WK ST W o 3 Y m o
EIL o N m I £ LN BB
N HIW @ & 5 A 7
- 10 < H o ol 4
. 1 go I 2ol g0 g — ~ g Y4
KU Ko = 30 <0 [ o) @ ifE 03 =
m KU R H B oW K ER il um 3 25
5 a <- o ol <ol H e
DWn_._._ PUR W ¥ %= ol mﬁ of [ %@wm %/M
9 m I__n_ E _._.___._._ M _._._._O r _|../||_ B _ __A._. O, 0 <
) I o i J N uool e NI o
A o o W = = I 2 oF ka
O (o] o g MEmE T X z . Giop I H°
S N B =EZ. 0 mbE owm e B e
T — =K 0 xu ol . Kl ooz ow KHRO B mr =
o . guld =R2F zWaT 5 | BERUTCR B
i — 11V = L - K — =~
= . S.F Bges 2thp p | ToCiiTo g0
i ~ ShE BNy m o Eu L No® olol R R0 d
a N Bl S N o I N N ® ORI OSh o —
K Kbow & i<k KFmomon K Womomom A @ Ko




