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Abstract

Monitoring Intestinal Protozoa Causing Water-and Food-Borne Diarrhea in the Republic
of Korea (2004 -2014)

Division of Malaria and Parasitic Diseases, Center for Immunology and Pathology, NIH, CDC.
Ma Da-Won, Cheun Hyeng-I1 , Park Mi-Yeoun

Background: Cryptosporidium parvum, Giardia lamblia, Entamoeba histolytica and Cyclospora cayetanensis have been recognized as
the causative agents of diarrhea in humans worldwide. These protozoans are transmitted by the fecal-oral route and most commonly by the
consumption of contaminated food and water. Infections are mostly seen in young children and immuno-compromised patients. In this study,
we reported results of monitoring parasitic protozoans in patients with diarrhea from 2004 to 2014.

Methods: A total of 184,255 patients were tested through the Enzyme Immuno-Assay (EIA) or polymerase chain reaction (PCR) method
to detect four species of protozoa. Data were analyzed per year, month, age, and gender distribution.

Results: From 184,255 cases, 2,951 cases (2.41%) were positive. Among these, the rates for C. parvum, G. lamblia, E. histolytica and C.
cayetanensis were 44%, 35%, 19% and 2%, respectively. The monthly positive rates were high in May (3.53%) and October (3.66%).
Moreover, the ages of positive cases were high from those over 60 years old and under 10 years old, while the difference in gender was not
significant.

Conclusions: High positive rates were shown during spring and autumn and in immuno-compromised ages. The outbreak cases of food-
and water-borne diarrhea were only two cases by G. lamblia in 2010 and C. parvum in 2012. However, surveillance of protozoa needs to be

continued because the continuous increase of travelers and imported vegetables due to economic growth may increase risks of outbreaks.
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Table 1. The positive rates of enteric protozoas detected diarrheal samples collected in Korea 2004~2014

positive rate%(No)

NO. Exam C. parvum G. lamblia E. histolytica C. cayetanensis
2004 28924 0.76(221) 0.04(12) 0.21(62) 0(0) 1.02(295)
2005 26701 0.26(70) 0.72(191) 0.16(43) 0(0) 1.14(304)
2006 29992 0.72(218) 0.79(236) 0.35(106) 0(0) 1.87(560)
2007 30041 0.7(21) 0.59(178) 0.47(140) 0(0) 1.76(529)
2008 23685 0.98(233) 0.24(56) 0.38(90) 0(0) 1.6(379)
2009 13699 0.42(58) 0.24(33) 0(0) * 0(0) 0.66(91)
2010 18782 0.61(116) 0.15(28) 0.09(17) 0(0) 0.86(161)
2011 5051 1.72(87) 1.86(94) 0.73(37) 0(0) 4.32(218)
2012 2241 0.20(58) 6.57(173) 2.47(65) 0(0) 11.24(296)
2013 3093 0.74(23) 0.87(27) 0.03(1) 1.49(46 )** 3.14(97)
2014 2046 0.1(2) 0.44(9) 0.05(1) 0.44(9) 1.03(21)

* Exclusion of detected E. histolytica in 2009
** C. cayetanensis is contained within of enteric protozoas detected in 2013
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Figure 1. The protozoa distribution of enteric protozoas positive
samples
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Figure 2. The seasonal variation of average positive rates of enteric protozoas
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* Current status of selected infectious diseases

1. Influenza, Republic of Korea, week ending &
Apr 16, 2016 (16th week) .l
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Figure 1. The weekly proportion of Influenza-Like Illness per 1,000 outpatients, 2012-2013
t0 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 Apr 16, 2016 (16th week)
° 2016% A6 g7 AAel tel 1A HARFAL} 75.5% o] Zg7|atole| A7t AEE e
(@ 4% B 250709) SH71 A0 thek §2% AAFARHE ek 912)
¥ FHEAlE A BR TS
2015-2016 Weekly Detection rate (%)
(week) total HAdV HPIV HRSV IFV HCoV HRV HBoV HMPV
13 74.2 3.9 2.3 2.0 32.4 5.1 18.4 2.0 8.2
14 69.0 3.6 2.0 0.8 30.6 4.0 141 1.2 12.5
15 79.6 3.6 4.0 1.2 35.6 3.6 16.8 1.6 13.2
16 8.5 3.3 41 0.8 31.4 3.7 13.9 3.7 14.7
Cum. % 65.8 5.5 2.0 3.4 31.5 5.4 9.7 1.4 6.9
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

3 Cum, : the rate of detected cases between Dec, 27. 2015 — Apr. 16, 2016, (Average No. of detected cases is 250 in last 4 week)

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 Apr 16, 2016 (16th 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 3 50 3 122 251 156 129 148
Group Paratyphoid fever - 10 1 45 37 54 58 56
I Shigellosis 30 2 88 110 294 90 171
EHEC 2 11 1 7 111 61 58 7
Viral hepatitis A 93 1,588 60 1,804 1,307 867 1,197 5,521
Pertussis 6 48 1 205 88 36 230 97
Tetanus - 7 - 22 23 22 17 19
Measles 8 35 4 7 442 107 3 42
Mumps 386 4,135 300 23,447 25,286 17,024 7,492 6,137
Gr‘];“p Rubella 4 30 1 12 11 18 28 53
Viral hepatitis B (Acute) 10 119 5 157 173 117 289 462
Japanese encephalitis - - - 40 26 14 20 &
Varicella 914 15,819 669 46,327 44,450 37,361 27,763 36,249
Streptococcus pneumoniae 15 180 4 229 36 = = =

Malaria 8 29 5 705 638 445 542 826 Angola(1)

Scarlet fevers 232 3,348 75 7,002 5,809 3,678 968 406
Meningococcal meningitis - 3 - 6 5 6 4 7
Legionellosis - 38 1 45 30 21 25 28
Vibrio vulnificus sepsis - - - 38 61 56 64 51
Murine typhus 2 3 - 15 9 19 41 23
Scrub typhus 22 281 4 9,513 8,130 10,365 8,604 5,151
Gr]‘I’I“p Leptospirosis - 18 - 105 58 50 28 49
Brucellosis 1 20 - 23 17 16 17 19
Rabies - - - - - - - -
HFRS 3 82 2 385 344 527 364 370
Syphilis 24 437 19 1,006 1,015 799 787 965
CJDNVCJD 5 25 1 32 65 34 45 29
Tuberculosis 656 10,004 756 32,181 34,869 36,089 39,545 39,557
HIV/AIDS 15 250 19 1,019 1,081 1,013 868 888

Indonesia(3), Thailand(3),

Dengue fever 1 150 1 255 165 252 149 72 Philippines(2), Vietnam(2),

Malaysia(1)

Q fever 1 20 = 28 11 11 10 8
West Nile fever = - - - - - 1 -
Group Lyme Borreliosis 1 4 - 11 13 11 5 2
V" Melioidosis - 2 - 2 - 1
Chikungunya fever - 2 - 1 = =
SFTS 1 1 - 79 55 36 = =
MERS - - = 186 = = = =

Zika virus infection

1

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.,

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 9]0 (043) 719-7176

www.cdc.go.kr

301



16th week(4.10—4.16)

Vol.9 No.17

‘steaf Surpedald G I0J Yoom JUSIIND 0 YoM ST WOIJ SJUNOD SATJRINWND Aq PIRINOTED ONTRA URSOU ST 0SRIOAR IBOA—G "WIN)) §
*dnoa8 a1y ur JetLed orewojdwAse pur ‘pajoadsns ‘PoOMIIIFUOD SB YONS SOSEI 91} JO [[B opn[oul Aeul sosed pejiodal o) ‘BIEp 9OUR[[IOAINS 0} SUIPIODY }

"BJRD PazI[RUL] OIB F10g PUR £10% ‘¢10% ‘T10g SIek 107 Byep oy} ing Biep [euolstaoid a1e 910z ‘GT0g I8o4 10j viep peltodar oy, ,
JeoA B UT Y9oM JUSLIND 0} Y9oM ST WO} SJUN0D SATIR[NWNY) ;WNy)

= = = = & = 5 8 = = = = b = = = = = = b = = - - nlep
= ! - 2 vl el gL 6 - FooL 2 = b - - H ¥ - = - - weubuoakn
! L - } g8 - gk & S - L= } - - } = = % Z - - - - jngBuoahn
- z - _ voo- 0 v 9 - - - 2 9 - - Foo- 4 Z - - - - weuuoap
= = = = L= e s 4 = L= I } = b L= b I - - - - e
- - - I [ 6 01 S - - - Z € - ! - - 4 9 4 - - - weubunyo
- L- - [ 62 v - - - - I v - I L= | € I - - - Anabunyd
- - - - - - gL 1e | - - - ! - - - - - - I - - - - uombues
- b- € Lo Gee e ¥e b [ 6 9 | € [ 6 6 - - - - 166uoky
— - - - - - L 9 - — - - - - - - - - - - - - - - Buoles
- - = = ¥ = 0t TN = = = = - = = = = | _ - = = = uesin
- - - ¥4 [ e 9 ¢ - FooL - - - b - - e 2 - - - - uosfeeq
- - - 2 [ Ve S 2 2 - - I L= I Foo- 2 I - - - - nibuems
- - - ¢ ¢ ¢ 16 L 14 - - - L € b b L= I S - - - - uoayouj
- - - Ie [ o or ¢ - € - I ¢ - - - - 2 - = - = = nbeeq
- - - ! voo- & G5 6 - Foo- € Foo- } z - 4 S - - - - uesng
- bo- S 8 I 6L 62 6L | z - 9 € - ¥ e - b L - - - - Inoag
I L - 09 8y 9 6L 885l €6 14 |4 B 8¢ 0€ 4 91 oL - 05 05 € - - - |eloL
sobesone sobesone obelane sobesone sobesone sobesone sobesone sobesone

eots o eung 5 ung waung ™57 Ung weuny ™ g weuny ™ ung wouny ™55 ung wouny ™5 ung wouny ™5 ung waung

‘wn) ‘wn9 ‘wn) ‘wny ‘wn9 ‘wn) ‘wno ‘wn) S80UIN0IY

snueya | sisshuad v sieday [elip o_\mﬂmﬂmﬁm\wﬂﬁwﬂ 3 siso|jebiys lans} pioydAiered o} ploydA | BIgI0YD

,888ED JO 'OU :Jjun

L>199M U9 1) 9102 ‘gl Jdy Buipue Yeam a0y Jo Jlgndey Ul SOSEaSIP SNoNosUI [euolieu Jo Sased papoday ‘g agel

302



2108 17 1equisidag eouls pejdadsns pue POULIIJUOD JO S8SBD [I0( PSPNIIUL I9AS] J91RIS U0 BIR( |
's1eak Surpedald G I0J oom JUSIIND 0 oM ST WOIJ SJUNOD SAT}R[NWND Aq PIIRINO[ED ON[RA URSOUI ST 9SRIOAR IBOA—G "WINY) §
*dnos oYy ur JotLed orewojdwAse pur ‘pajoadsns ‘PoOULIIFUOD SB YONS SISBI O} JO [[B 9pn[oul Aeul sosed pojiodal o) ‘BIEp 9OUR[[IOAINS 0} SUIPIODY }

"Bep pazI[eulj aae 107 PUB €106 310G ‘TI0G S804 10J eyep ouy nq viep [euoisiaoad ote 910G ‘GT0% 4894 10J Biep petoded oy,
I89K B UI 00M JUSLIND 0} YooM ST WOIJ SJUNOD SAIIR[NWINY) :WN))

16th week(4.10—4.16)

el e € = = = 65¢ 885 6C = = = = 3 = = = = €8 14 € = = = nlop
06 vie o0z - - - 2L L Gl - - - 9 9 L - L= v0e o8 /S - z - weubuoakn
ML 6L ¢l b = = YA 6¢. €% = = = © 9 = I 14 = 10}k 10¢ 61 = I = yngbuoshn
e 6yl 2l - - - 8y 9L 0¢ - - - 4 oL - - y - 681 26l €2 4 ! b weuuosp
(] q8 1% 2 - - €0y €05 /) - - - S L 5 - € 5 118 9¢ 8l = I I 3nquosp
9y 85l 8 b - - 8ly ¢l9 ¢¢ - - - € 14 - - € - 601 €8l 9l I I - weubunyy
0¢ 4% € 5 = = GG¢ /e 8l = = = 4 © = = = - 79 89 S L = = yngbunyd
8l 8l 14 ¢ € ¢ 109 G388  ¥¢ - - - ¢ 8 I - 14 - ¢l 9/ L - ¢ I uombBuen
e v/8 99 4" VAR 806'C 86V 6vc - = = ElL e v 4 L 2 169 856 /6 4! € 166uoAn
b v - - - 0t 06 S - - - - b - - - - 8 8 ! - - - Buoles
VA 8lc €l 5 = = /8¢ S /¢ = = = ¢ 4 = = = = Gl SS1 el = I = uesin
G€ S L - I - ¢S¢ Y59 0L - - - € € - - - - a8l a8 S € 1 - uosfeeq
L8 6/c 1¢ = = = G6¢ 69 €2 = = = 4 4 = = - - 944 96e ¢ = = = niBuemn
61 051 0t 14 - - €0 WL o ¥S - - - 0} L - - - - 861 6€L 6} 14 € I uoayaul
09 vl 9l = 5 = [4YA 19, ¥ = = = 5 4 = = I = GLL 0cl 6 = ¢ = nbeeq
06 e 6 b - - €96 leL’L 1e - - - ot L I 4 b - 1G¢ /8¢ S¢ - 14 - uesng
611 86€ €¢ g L I v90°L  Ov8°L €Ll - - - 6 9l 4 I 9 I Gve €ty 4 L I Inoes
661 8¥e‘c 262 62 6c 8 9r.°0l 618°GL v16 - - - €L 6L Ol 9 e ¥ c'e  Sely 98¢ 9 G 8 lejoL
sobesone sobesane sobesone sobelone abelane sobesone sobelane sobelone

e Gl e NS rt s S G ey 08 e SO0 b N8 S e ES S chos IS ag oot

‘wny ‘wny ‘wny ‘wny ‘wn) ‘wny ‘wn) ‘wny SO0UIN0Ig

1918} 19]1B0S BUBRN B||9oUeA siireydeous asauedep (awnoy) Bllagny sdwnpy SO|Sea\

g stieday [eliA

Vol.9 No.17

,S8SED JO 'OU 1Jun

LO1P9M U191) 9102 ‘91 Jdy BUIpuS Moam ‘©aI0y JO JIgNday Ul Sesessip SNoodjUl [eUOKEU JO SSSED paloday ‘g dlqel

303

www.cdc.go.kr



sieaf Surpedald G JO [B10 B JOJ ‘Yeom JUSLIND 0} ¥eam ST WOIJ SJUN0D dATIR[NWND o} SulSeiesr £q pejemnore) §
*dnoa8 a1y ur JetLIed orewojdwAse pur ‘pojoadsns ‘PoaMIIIFUOD SB YONS SOSEI 91} JO [[B opn[oul ABul sosed pejiodal o) ‘BIEp 9OUR[[IOAINS 0} SUIPIODY }

"BJRD PaZI[RUL] OIB F10g PUB €103 ‘¢10% ‘TT0g SIeek 107 Byep oy} ing Biep [euolstaoid a1e 910z ‘GT0g 18o4 10§ viep peltodar oy, ,
JBOA B UT Y0oM JUSLIND 0} J9oM ST WO} SJUN0D SATIR[NWINY) ;WNy)

16th week(4.10—4.16)
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16th week(4.10—4.16)
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Vol.9 No.17 16th week(4.10—4.16)

Table 3. Reported cases’ of national sentinel surveillance disease in the Republic of Korea, week ending Apr 16, 2016 (16th week)

unit: no. of cases/sentinels

Viral hepatitis Sexually Transmitted Diseases
Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current  Cum. SC ug;r Current  Cum. SC u;gr Current  Cum. 50 ug;'r Current  Cum. 50 ug;'r Current  Cum. SC uc-Ta'r
week 2016 > week 2016 O week 2016 O week 2016 > week 2016 O
average’ average® average’ average’ average’
Total 2.2 13.6 15.4 2.2 5.6 5.2 2.1 10.9 9.2 2.4 10.8 10.2 2.2 7.3 7.2

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 221 (043) 719-7168, 7178

58 57 ol

{Table 1)-& At 57t 2t @247 FAR) 20169 S 5 2SS vt 2, "Current week~= 20164 3 2] AlvA4-=
e, "Cum, 20162 20169 1533 39 F71K]9) A4 A4 12]1L 5—year weekly average = A\ 58(2011-20154) 3 F2
ATAS9) o)A 2F o]F 230 ANAL(E 25F) HHCE A= 18)2E Current week @} 5—year weekly average @] A1l
A== v|wshd oH‘j‘ F o) Al-TE o de] Al 43S v|wal] £ 4= 9k Motal no, of cases by year/ = A 5@t dd 7FAH
A= Uetl= 2 A0l dd dkE Hlwsf] & o Sk
ol) 2015 123=2| '5—year weekly average(5d7t & Ert),= 2011ARE 2015H2] 10F2E 14F7EKQ] 41 7445
Z 25F2 Lz ete =2 Fafiict,
* 5—year weekly average(b\d F H+H)=(X1 + X2 + -+ + X25)/25

103 RES 133 142

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 atg = :
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 X1 X12 X13 X14 X15
20114 X16 X17 X18 X19 X20
2010¢ X21 X22 X23 X24 X25

_________________________________________________________________________________________________________

(Table D= 177 Al- = EE JLES HA7AY B3 @38 Ho] 11 glon, 7k Zoduda [Cum, 5—year average 2t 'Cum, 2016,
viwsl B IR 9] =4 Alardge] gl o] 53 E7F sliie 571R]e] Hit Ala1da=e} v|u 7} 7Hs8ttk "Cum, 5—year averagen=
At 58(2011-20158) Eoto] =77t Alal Y4 HHCo 2 AALETH

(Table 32 3EEA] Aol tigt Aludso 2 Xt HAYSFALS A5 grefsl=d] o] Hot
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