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Prevalence of Enteric Bacterial Pathogens Isolated from Overseas Travel-
associated Cases, 2014-2016

Na Hae-Young, Kim Nan-0k, Hong Sahyun, Kang ByungHak, Kwak Hyo Sun*
Division of Bacterial Diseases, Center for Laboratory Control of Infectious Diseases, KCDC

Nam Jeong-Gu, Kim In-Gi
Incheon Airport National Quarantine Station, Ministry of Health and Welfare

BACKGROUND: This study was conducted to determine the characteristics of overseas travel-associated pathogens
according to species, traveler's age and country using the National Surveillance Data (Enter-Net). The study aimed to provide
basic data to prevent the entry of foreign diseases into Korea.

METHODOLOGY: From January to December 2014-2016 at Incheon International Airport Quarantine area, rectal swabs
were collected from 7,036 patients with overseas travel-associated diarrhea. To identify the pathogenic bacteria, the
collected specimens were analyzed according to patient’s age and nationality. Identification and analysis procedure of the
pathogens were conducted based on the Guidelines of National Institute of Health Diagnostic Laboratory(2005).

RESULTS: Among the 7,036 specimens, pathogenic bacteria that caused diarrhea were isolated in 5,578 specimens(79.3%).
Isolation rate was the highest during vacation season(January, February, July, and August). Pathogenic £. coli showed the
highest isolation rate(89.8%). Isolation rate of pathogenic bacteria according to country was the highest in
Vietnam(22.4%), followed by Indonesia(16.7%), and then Cambodia(16.2%).

CONCLUSIONS: Travelers to East-Asian countries including Vietnam, Indonesia and Cambodia should be provided with
hygiene education. Continuous monitoring of the pathogens is still required. In addition, efficient information system and

surveillance project forinfection prevention should be continued.
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Figure 1. Distribution of the overseas travel—associated cases by month (A) and gender—age group (B)
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Figure 2. Distribution of bacterial pathogens isolated from the overseas travel—associated cases by pathogens (A) and
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Table 1. Distribution of the overseas travel—associated cases by country (2014—2016)

Total 7,036 5,578 264 48 67 5,007 190
Asia Sub-total 6,854 5,444 264 47 65 4,884 184
Southeast Sub-total 4,458 3,942 234 36 47 3,491 134
Vietnam 1,555 1,248 124 15 12 1,062 35

Indonesia 991 933 52 5 7 830 39

Cambodia 983 904 4 4 12 848 36

Laos 486 444 - 1 3 436 4

Philippines 207 216 34 7 10 156 9

Thailand 138 109 13 2 - 88 6

Myanmar 43 41 - - - 38 3

Malaysia 38 26 6 2 1 16 1

Singapore 17 21 1 - 2 17 1

East Sub-total 1,641 1,025 30 7 12 946 30
China 1,291 777 24 5 10 722 16

Hong Kong 290 230 5 2 2 211 10

Japan 43 11 - - - 8 3

Taiwan 15 5 1 - - 3 1

Mongolia 2 2 - - - 2 -

Western Sub-total 547 269 0 2 2 252 13
UAE 362 184 - 1 1 173 9

Qatar 156 69 - 1 1 64 3

Saudi Arabia 22 9 - - - 9 -

Turkey 6 6 - - - 6 -

Israel 1 1 - - - - 1

South Sub-total 204 201 0 2 4 188 7
India 193 195 - 2 4 183 6

Nepal 9 6 - - - 5 1

Maldives 2 0 - - - -

Central Sub-total 4 7 0 0 0 7 0
Uzbekistan 3 6 - - - 6 -

Kazakhstan 1 1 - - - 1 -

Europe Sub-total 21 8 0 1 0 4 3
France 6 3 - - - 2 1

Germany 6 4 - 1 - 2 1

United Kingdom 4 0 - - - - -

Russia 2 0 - - - - -

Finland 2 1 - - - - 1

Netherlands 1 0 - - - - -

Oceania Sub-total 2 2 0 0 0 2 0
Palau 1 0 - - - - -

Fiji 1 2 - - - 2 -

Africa Sub-total 114 100 0 0 1 97 2
Ethiopia 89 7 - - 1 75 1

Kenya 23 23 - - - 22 1

Uganda 2 0 - - - - -

America Sub-total 45 24 0 0 1 22 1
USA 27 14 - - - 14 -

Brazil 18 10 - - 1 8 1
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Current status of therapeutic agents derived from natural botanical products for malaria

Lee Sang-Eun, Shin Hyun-Il, Ku Bora, Cho Shin-Hyeong*
Division of Vectors and Parasitic Diseases, Center for Laboratory Control of Infectious Diseases, KCDC

Malaria is one of the most important febriferous diseases in the world. Therapeutic agents such as artesunate, chloroquine

and primaquine have been utilized as anti-malarial drugs. However, recently, an artemisinin resistant malaria has been

reported in the Greater Mekong subregion. Hence, there is an urgent need for the development of a new antimalarial drug.

Plant products have made an immense contribution to malaria chemotherapy as direct antimalarial agents or important lead

compounds for the novel discovery of potent antimalarial drugs. In addition, because natural products are an important

source of drugs against pathogens including malaria, immense efforts have been exerted in many countries to find anti-

malarial therapeutic agents derived from various plants. Until now, there is a lack of research to find antimalarial candidates

from plants in Korea. A long-term research for exploring a new antimalarial compounds from objects of indigenous natural

plants and marine organisms should be performed for global public health.
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Figure 5. Regional distribution of African plant with
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I Current status of selected infectious diseases

1.1 SIXIZA] [ HeZhA| 2 F7H U Sigh (25th week)
Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending June 24, 2017 (25th week)*

unit: no. of cases'

L . Current cum. 5-year Total no. of cases by year Imported cases
Classification of disease* weekly of current week
week 2017 average 2016* 2015 2014 2013 2012 : Country(no. of cases)
Cholera 0 3 0 4 0 0 3 0
Typhoid fever 5 65 4 121 121 251 156 129
Group Paratyphoid fever 14 44 1 56 44 37 54 58
I Shigellosis 1 54 2 113 88 110 294 90 India(1)
EHEC 6 48 3 104 71 111 61 58
Viral hepatitis A 119 2,628 60 4,677 1,804 1,307 867 1,197
Pertussis 14 100 2 129 205 88 36 230
Tetanus 2 10 1 24 22 23 22 17
Measles 4 20 5 18 7 442 107 8
Mumps 459 8,616 392 17,058 23,448 25,286 17,024 7,492
Group g pella 3 53 1 11 11 11 18 28
I Viral hepatitis B (Acute) 12 198 5 359 155 173 117 289
Japanese encephalitis 0 1 0 28 40 26 14 20
Varicella 1,599 35,652 842 54,059 46,330 44,450 37,361 27,763
Streptococcus pneumoniae 8 304 2 44 228 36 - =
Malaria 22 122 27 673 699 638 445 542 Nigeria(1), Sierra Leone(1)
Scarlet fevers 667 12,833 67 11,912 7,002 5,809 3,678 968
Meningococcal meningitis 0 13 0 6 6 5 6 4
Legionellosis 5 67 1 128 45 30 21 25
Vibrio vulnificus sepsis 0 4 1 56 37 61 56 64
Murine typhus 1 7 0 18 15 9 19 41
Scrub typhus 59 534 8 11,107 9,513 8,130 10,365 8,604
Leptospirosis 5 24 0 117 104 58 50 28
Group Brucellosis 2 14 0 4 5 8 16 17
I  Rabies 0 0 0 0 0 0 0 0
HFRS 19 177 4 578 384 344 527 364
Syphilis 33 841 18 1,569 1,006 1,015 799 787
CJD/NVCJD 3 42 1 42 33 65 34 45
Tuberculosis 651 14,252 7 30,892 32,181 34,869 36,089 39,545
HIV/AIDS 20 407 18 1,062 1,018 1,081 1,013 868
Viral hepatitis C 296 781 - - - - _ _
VRSA 0 0 - - - - - -
CRE 173 576 - - - - - -
Malaysia(3), Myanmar(2),
Dengue fever 8 78 3 314 255 165 252 149 Indonesia(1),
Philippines(1), Vietnam(1)
Q fever 21 82 0 85 27 8 1 10
West Nile fever 0 0 0 0 0 0 0 1
Group | yme Borreliosis 1 16 0 27 9 13 11 3
V" Melioidosis 0 0 0 4 4 2 2 0
Chikungunya fever 0 3 0 10 2 1 2 0
SFTS 5 32 1 165 79 59 36 =
MERS 0 0 0 0 185 = = =
Zika virus infection 0 4 0 16 - = = =

Abbreviation: EHEC= Enterohemorrhagic Escherichia coli, HFRS= Hemorrhagic fever with renal syndrome, CJD/vCJD= Creutzfeldt—Jacob Disease / variant

Creutzfeldt—Jacob Disease, VRSA= Vancomycin—resistant Staphylococcus aureus, CRE= Carbapenem-—resistant Enterobacteriaceae, SFTS= Severe fever with

thrombocytopenia syndrome, MERS—CoV= Middle East Respiratory Syndrome Coronavirus,

Cum: Cumulative counts from Ist week to current week in a year.

* The reported data for year 2016, 2017 are provisional but the data from 2012 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 B2l (043) 7T19- 7112
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1.2 SXIZAl / BELA| 2SS 2 HE (25t week)

1. Influenza, Republic of Korea, week ending June 24, 2017 (25th week)
« 2017 A25% ABTASIAAEE-E Slefab 100095 57750 2 AU 63) Ho) 27t

i 2016-201747] §371%-2 8,9%(/1,000)
* AETAZ fPFfE A 20179 69 2 (F)(LH: 20169 129 8U(F))

baseline(8.9)

——————l s

s 2016-2017 —— 2015-2016 —— 2014-2015 === 2013-2014

Figure 1. The weekly proportion of Influenza-Like Illness per 1,000 outpatients, 2013-2014 to 2016-2017 flu seasons

2. Hand, Foot and Mouth Disease(HFMD), Republic of Korea, week ending June 24, 2017 (25th week)
o 2017 A255 25 ARl B2 ofejgha} 1,000 13,0802 AH3(10.2%) tfw] Z7}

# FETY2 20009 6 WAAAY o2 A o] REIAAAR 29

— 2016 — 2015 — 2014 — 2013

Figure 2. The status of HFMD sentinel surveillance, 2013-2017
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3. Ophthalmologic infectious disease, Republic of Korea, week ending June 24, 2017 (25th week)
o 2017 A25F FAAZALH ] ofFEAl 1,000WT £&-2 19.8F 2 2 A3 20,9HH T} 7432,
o 5717 FAEEAAEAYEY FA £&2 02902 At 049 ET 7ha

Figure 3. The weekly proportion of Epidemic keratoconjunctivitis per 1,000 outpatients

=== 2014

Figure 4. The weekly proportion of Acute hemorrhagic conjunctivitis per 1,000 outpatients
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4, Sexually Transmitted Diseases, Republic of Korea, week ending June 24, 2017 (25th week)

unit: no. of cases/sentinels

Total 1.4 5.8 6.7 2.3 18.4 13.5 2.5 20.2 15.4 1.8 13.5 8.9

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 9]0 (043)719-7118, 7132

> XMls| E7] : &

1.3 £:0M W AZ0l7H 2 HIERINY F7H B (25t week)

® Waterborne & Foodborne disease outbreaks, Republic of Korea, week ending June 24, 2017 (25th week)
° 20179 A2570f Foaio] 671 WAYstgl o A4 = 239734 2,553%)0] HASE

o
Y
\,
“ |

—017H % —e— 2016WE —-e-- 4 TR LMARN(1-14)

Figure 5. Number of Waterborne & Foodborne disease outbreaks reported by week, 2016-2017
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2.1 HRAHZA| / ABZAK} U SET[HIORA F7H ZA| & (25th week)

1. Influenza viruses, Republic of Korea, week ending June 24, 2017 (25th week)
o A|257]| of=jE T571AA 21671 5 QIEFAA} uhol2| 571(2.37%)(A/H3N2 171, BY 411] A&=%5.

4“||||||lm..|l|l|lm.

[ AJH3N2 = A(not subtyped) " A/H1N1pdm09 —— percent positive

Figure 6. Number of specimens positive for influenza by subtype, 2016-2017 season

2. Respiratory viruses, Republic of Korea, week ending June 24, 2017 (25th week)
o 2017 %E A|25 g7 AAel et Al HARA 42,1%0] 57|87 HEE S,
(312 45 Bt 21571) 557100 ik $24 A ekl 218)
* FUBAE WABA0|RE WEAS

23 50.0 6.1 13.3 0.0 1.7 1.7 18.3 8.3 0.6

— 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 Jan, 1, 2017 — June, 24, 2017, (Average No, of detected cases is 215 in last 4 weeks)

V 2016 Cum, : the rate of detected cases between Dec. 27, 2015 — Dec. 31. 2016.

> RP] 7] RIS — o2 — 7 SIS
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22 WRIHIZA| / SAHAAPLE HBA BE F7H 2| §E (24t week)

® The detection rate of Acute gastroenteritis causing virus and bacteria, Republic of Korea, week ending June 17,
2017 (24th week)

¢ Acute gastroenteritis causing virus

2017 21 66 2 (3.0 1 (16.7) 3 (4.5) 3 (4.5) 19 (28.8)
22 74 6 (8.1) 15 (20.3) 2 (2.7) 3 (4.1) 26 (35.1)
23 55 3 (5.5) 10 (18.2) 2 (3.6) 1 (1.8) 16 (29.1)

* The samples were collected from children {5 years of sporadic acute gastroenteritis ) in Korea,

¢ Acute gastroenteritis causing bacteria

6 4 0 0 0 2 1 3 5 21

201721 163 (3.68)  (2.45) 0 o) ©) (123 (061) (188  (307)  (12.89)
2 198 5 6 0 1] 0 1 1 4 5 23

(253)  (3.03) 0) 0) 0 ©051) (051 (200 (25  (11.62)
23 216 18 10 0 0 0] 4 1 4 3 A

(8.33) (4.63) (0) (0) (0) (1.85) (0.46) (1.85) (1.39) (18.98)

* Bacterial Pathogens : Salmonella spp,, E. coli (EHEC, ETEC, EPEC, EIEC), Shigella spp,, Vibrio parahaemolyticus, Vibrio cholerae, Campylobacter spp.,
Clostridium perfringens, Staphylococcus aureus, Bacillus cereus, Listeria monocytogenes, Yersinia enterocolitica,
* hospital participating in Laboratory surveillance in 2016 (70 hospitals)

> KPS| 27| : EpalRE — oy — F7 TR
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2.3 WAl / AEHZHIO[ZA ABA T2 ZHA| B8 (24ih week)

® The detection rate of Enterovirus in enterovirus sentinel surveillance, Republic of Korea, week ending June 17,
2017 (24th week)

© 201THE A 247 ABAL SEH b4} Qe 2ufolel s HEASE 137010, 2017 1 MG 759),

A

—e— 2016 Enterovirus detection rate (%) ==o= 2017 Enterovirus detection rate (%)

¢ Aseptic meningitis

Figure 7. Detection rate of enterovirus in Aseptic meningitis patients from 2016 to 2017

¢ HFMD and Herpangina

W 2016 Enterovirus detection rate (%) W 2017 Enterovirus detection rate (%]

Figure 8. Detection rate of enterovirus in HFMD and Herpangina patients from 2016 to 2017

¢ HFMD with Complications

= 2016 Enterovirus detection rate (%) == 2017 Enterovirus detection rate (%)

Figure 9. Detection rate of enterovirus in HFMD with Complications patients from 2016 to 2017
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3.1 OH7HXIZEA| / Z2i2|oF oH7HE | =2 ZAISiEh (24th week)

®m Vector surveillance/malaria vector mosquitoes, Republic of Korea, week ending June 17, 2017 (24th week)
et VHAE sy 2704 djy] URA] A URA i) 5Y)

AL
T

o 2017TA% A|245 Teto} w7 7]

° 201TA%E A245 AA 7] = Bat SAAZ B 1A chu] 3704 Z2(d 13704 diu] 5704 )

70
60 .
J "
g 50 ;
E ; R WY
Z 40 i
£
230
2
£
N
10
g hib ot |
01411617181920212223242526272829303132333435363738394041424344
= ¢ = 2012-2016 Total Mosquitoes(Average) | 0 | 0 | 1 | 1|12 5710/ 1|1 [11]19/25/30|36|40|59|62|61|53|42/37|30]20|15|7 |4 |4 3|2
—— 2012-2018 Malaria Vector MosquitoeslAverage] 0 | 0 | 0 | 0|0 |0 0|0 |0 |1]2[3|8[10]12|15]16]27]29|33|31|23/22|18]10|/6|3]1/0]/0]0
- = = 2016 Total Mosquitoes SO0 T T2 60121 [14(13[10|14]20(19]21|18|29|43|46|27|30(28|23|6 |64 16/3 |33
—=— 2016 Malaria Vector Mosquitoes -10/0/0]0|0/0 0O | T 1 f1]4]7][8|8|612[16/17]12[1|18]7]2]|1|/1]0]0]|0]0
= = 2017 Total Mosquitoes O[1[1|[1]1[3]|]4[/8/8/7]|8
—*— 2017 Malaria Vector Mosquitoes 0]0[0]0/0[0/0/0/0]0]1
Week

Figure 10. The weekly incidences of malaria vector mosquitoes in 2017

3.2 DH7HXIZA| / 2L2kIH BH7HET| 2 ZIAIEIE (24th week )

@ Vector surveillance/Japanese encephalitis vector mosquitoes, Republic of Korea, week ending June 17, 2017 (24th week)
° 2017 245 YEHF wifR7] F7+ A

— 245 AR &= Bt A8TAAIR Fd 6017/HA) tiH] 1147071(18.9%) A4=(d 507704 the] 207041(3.9%) <)

— 245 YR 7| (Z2BH R, Ct¥) 4= @ Bt VHAIR B 2704 =] 178A1100%) S7HEE 0784 ] 178A](100%) 571

2,000
1,800
1,600 |
g |
S 1.400 I
2 | A
& 1,200
Emoo I /'\ /\
5 B NENA
o 800
o)
£ | [1\
L ~ A1
VUL
i
O a5 16 17118119 20 2122 23| 24| 25 | 2627 | 28 | 29| 30| 31|32 |33 |34 35| 36| 373839 [ 40| 41| 42|43 | dis
= Year 11-15 Total 212139 [13]40156]157|256|451|601|903[1336/1675/17731090/1102/1064/1074(937/1201/920|816| 697 446|253 185[102| 32 | 27 | 11
B Year 11-15 C.t* olojojojojolo|o|1]1]|2]|5]8 3498|6169 191/143159(256/137/158]159|146] 63| 40| 15| 4 | 2 | 1
—=— 2016 Total 1] 21316 27| 7 170104194 244|507|575(863|97811137/871|506| 515(1107/993|983|646| 458 1279, 743/230|268| 241| 39 | 44 | 23
—=— 2016 C.t* olojojojojolofolol1|o|1]3]7/[14]9]29]32]25/109107/100/98(313]212/85]72|35] 4 | 5 | 1
—e— 2017 Total 24|34 12]22)22]72|213]518/487
—e— 2017 C.t* ol1[1]1]/0]lololol1]1]1
Week

Figure 11. The weekly incidences of Japanese encephalitis vector mosquitoes in 2017
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F8 &4 olssh]

(Table 1) At 5A7F BhAeE W7yt 2017d sl 5+ WSR-S v|wsh 22, Current week = 20179 3G 2] AuA4-E
YERYH, Cum, 20172 20174 15232 35 F7HR19] A 7, T18]31 5—year weekly averagen= At 5¥1(2011-2015%) 3l 52
AT AR} o]A 2F, o]F 230 AVAFFE 25F) FHoZ AAbHLE I2{Z & Current week, @} 5—year weekly average,2| Al

A5 ulwstel sig = w9l Adah odo] Al 58 ulms) 2 4 9lth Total no, of cases by yeariz At 5t S 7
AGS UEh 8 Bl Al WS ulams) 2 4 ol

o) 2017 1239] '5—year weekly average(5d7t & &)= 2011HREH 2015E9] 10582 14F71X(9] tln 715
= 2532 L= glo 2 FaliRint,
* 5—year weekly average(b\d F H+H)=(X1 + X2 + -+ + X25)/25

105 RES 135 147

1
: 1
I 1
: 1
: 1
I 1
: 1
: 1
: 1
I 1
: 1
: 1
: 1
I 1
] 20154 P !
I 1
: 1
: 1
: 1
I 1
: 1
: 1
: 1
I 1
: 1
: 1
I 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- &= H=2 FE3E HA7AY
H| el B Z7RR| 9] =4 Ala<ee] ot o
A 5H(2011-20159) &k 5717t A1aL 3¢ 3
(Table 32 FEFIA| 7Haol cigh Aludsko 2 2|t WRAoRARS: 41451 whetal=t| &2 Hot
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