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Bacillus cereus biovar anthracis as a newly designated Tierl select agent in USA

Division of High-risk Pathogen Research, Center for Infectious Diseases, NIH, CDC
Yu Jae-yon, Chun Jeong-hoon, Jeon Jun Ho, Choi Myung-Min, Rhie Gi-eun

On September 14, 2016, a notice on B. cereus biovar anthracis as a Tierl select agent appeared in the USA. It described the

biochemical characteristics of B. cereus, but also noted the virulence factors of B. anthracis. Genomic characterization

showed that this agent belongs to the B. cereus species but harbors virulence-associated plasmids that are similar to 5.

anthracis. In addition, as with B. anthracis, the virulence of this strain as a spore-forming bacterium may make it possible to

form potential bio-hazard agents. A little apparent difference was recognized between this organism and B. anthracis with
respect to the criteria used to designate B. anthracis. Although its possibility to occur in Korea may be very low, the CDC is

preparing a laboratory response system against putative high-risk pathogens.
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Table 1. Bacteriological characteristics of atypical B. cerues biovar anthracis, B. anthracis, and B, cereus. (Modified, 1,

Brezillon,et al. 2015)

Microbiological characteristics

B. cereus biovar anthracis B. anthracis B. cereus
Hemolysis +/- - +
Motility + - +
Susceptibility to gamma phage +/- + -
Penicillin G S/R S R
Capsule +/- + Absent in vitro
. S, sensitive; R, resistant; —, negative; +, positive; +/—, some subclones positive or negative
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Current Trends of Helminth Therapy for Inflammatory Bowel Disease

Division of Malaria and Parasitic Diseases, Center for Inmunology and Pathology, NIH, CDC
Lee Myoung-Ro, JuJung-Won, Lee Sang-Eun, Cheun Hyeng-Il, Jeong Young-II, Cho Shin-Hyeong

Inflammatory bowel disease (IBD) is a chronic relapsing inflammation of the gastrointestinal tract. The disease is classified
into Crohn's Disease (CD) and Ulcerative Colitis (UC). IBD has been a health-care problem that has rapidly escalated over the
past 50 years mainly in Western countries. However, in recent years, the incidence rate has increased rapidly in Asian
countries including Korea. The incidence of UC and CD was reported as 4.60 and 3.20 per 100,000 persons in Korea,
respectively. Although there are several treatments including 5-aminosalicylates, corticostieroids for IBD, the therapeutic
effect is low and there are side effects. Epidemiological, experimental and clinical data have shown that helminth parasites
can be used as treatment for IBD. Helminth parasites have developed a variety of strategies to modulate the immune
responses in order to avoid immune effector cells and molecules. It was shown that therapeutic infection with the pig
whipworm Trichuris suis had greatly improved in patient responses for both CD and UC with essentially no adverse effects.
Our results (not published) showed that Metagonimus miyata infection can ameliorate dextran sulfate sodium (DSS)-induced
colitis in mouse model. The regulatory ability of helminth in host immune system has led to clinical effect using helminth
therapy as a possible treatment for IBD. It is anticipated that the information on the status of the treatment development

using parasites and the results of the research will contribute to the establishment of a utilization strateqgy for IBD treatment.
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Figure 1. (A) Percentage of patients achieving remission or response at week 12 or 24 after initiating 7. suis ova therapy.
(B) Mean change in Crohn’s disease activity index(CDAI, mean (SD)) for respondents to ova therapy. CDAI< 150
is remission. p<0.0001, week 12 or week 24 compared with baseline (time 0)
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Laboratory Surveillance of Viral Acute Gastroenteritis in Korea, 2015

Division of Enteric Diseases, Center for Infectious Diseases, NIH, CDC
Jeong HyunJu, Hwang Bo-Mi, Lee Deog-Yong, Kwak Hyo-Sun

Background: Acute gastroenteritis was more prevalent in children under 5 year-old, and general etiological agents are
norovirus (NoV), group A rotavirus (RoV), enteric adenovirus (AdV), astrovirus (AsV) and sapovirus (SaV). Acute
gastroenteritis was more prevalent in children under five year-olds, and general etiological agents are norovirus (NoV),
group A rotavirus (RoV), enteric adenovirus (AdV), astrovirus (AsV) and sapovirus (SaV). In this study, we analyzed the
laboratory surveillance of diarrhea induced by viral pathogens sporadically in Korea, 2015In this study, we analyzed the
laboratory surveillance of diarrhea induced sporadically by viral pathogens in Korea in 2015.

Methodology: NoV was screened by real-time RT-PCR and positive samples were performed with RT-PCR. RoV and AdV were
detected their antigen by EIAs method and AdV positive samples were confirmed with PCR. The antigens of RoV and AdV
were detected through EIAs method and AdV positive samples were confirmed with PCR. Specific gene of AsV and SaV were
detected by duplex RT-PCR method.Specific gene of AsV and SaV were detected by duplex RT-PCR method. The genotype
was determined by BLAST search and phylogenetic analysis was performed with MegAlign program after nucleotide
sequencingThe genotype was determined by BLAST search and phylogenetic analysis was performed with MegAlign
program after nucleotide sequencing.

Results: Viral pathogens were detected 15.1% (1,959 people) of specimens from tested samples (13,011 people). From the
tested samples (13,011 people), 15.1% (1,959 people) of specimens were detected with viral pathogens. NoV was most
prevalent pathogen (8.4%) and RoV (4.5%), AdV (1.1%), AsV (0.9%), SaV (0.2%) were followed. NoV was predominant in
winter season, while RoV was peaked in spring season, NoV was the most prevalent pathogen (8.4%), followed by RoV
(4.5%), AdV (1.1%), AsV (0.9%), and SaV (0.2%). NoV was predominant during the winter season, while RoV was at its peak
during spring season. relatively. GIl.4 was the most prevalent genotype in NoV and type 41, type 1aand GL.1 were in AdV, AsV
and SaV, respectively. The most prevalent genotype of NoV was Gll.4, while type 41, type 1a and Gl.1 was the most prevalent
in AdV, AsV and SaV, respectively
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Conclusion: NoV Gll.4 was major cause of viral acute gastroenteritis. However, Gll.17 was sharply increased from December,

2014, to January 2015. In general, epidemic strain of norovirus changed every 2-3 years. The comprehensive and continuous

surveillance is needed to identify the prevalence of different acute gastroenteritis pathogens.NoV Gll.4 was the major cause

of viral acute gastroenteritis. However, the incidence of Gll.17 infection sharply increased from December 2014, to January

2015. In general, the epidemic strain of norovirus changes every 2-3 years. Comprehensive and continuous surveillance is

needed toidentify the prevalence of different acute gastroenteritis pathogens.
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Figure 1. Age distribution of viral gastroenteritis from acute diarrhea specimens in Korea, 2015
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Figure 3. Weekly detection rate of viral gastroenteritis in Korea, 2015
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I Current status of selected infectious diseases

1.1 SXZIA| [ TpZiA| 2 F7H U Sk (19th week)
Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending May 13, 2017 (19th 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 2 0 4 0 0 3 0
Typhoid fever 12 55 4 121 121 251 156 129 Cambodia(1), India(1)
Group Paratyphoid fever 2 21 1 56 44 37 54 58
I Shigellosis 1 46 2 113 88 110 294 90
EHEC 6 24 2 104 71 111 61 58 Hongkong(1)
Viral hepatitis A 138 2,044 59 4,677 1,804 1,307 867 1,197
Pertussis 7 62 7 129 205 88 36 230
Tetanus 0 4 0 24 22 23 22 17
Measles 4 18 9 18 7 442 107 8
Mumps 532 5,712 363 17,058 23,448 25,286 17,024 7,492
Gr;“p Rubella 0 48 1 11 1 11 18 28
Viral hepatitis B (Acute) 1 143 5 359 155 173 117 289
Japanese encephalitis 0 1 0 28 40 26 14 20
Varicella 2,318 24,109 926 54,059 46,330 44,450 37,361 27,763
Streptococcus pneumoniae 17 224 3 441 228 36 = =
Malaria 4 35 10 673 699 638 445 542
Scarlet fevers 647 8,986 78 11,912 7,002 5,809 3,678 968
Meningococcal meningitis 1 10 0 6 6 5 6 4
Legionellosis 2 53 0 128 45 30 21 25
Vibrio vulnificus sepsis 0 1 0 56 37 61 56 64
Murine typhus 0 1 0 18 15 9 19 4
Scrub typhus 72 302 7 11,107 9,513 8,130 10,365 8,604
Group | tospirosis 4 14 0 117 104 58 50 28
. Brucellosis 3 20 1 4 5 8 16 17 China(1)
Rabies 0 0 0 0 0 0 0 0
HFRS 1 122 3 578 384 344 527 364
Syphilis 34 608 18 1,569 1,006 1,015 799 787
CJD/VCJD 4 35 1 42 33 65 34 45
Tuberculosis 624 10,684 714 30,892 32,181 34,869 36,089 39,545
HIV/AIDS 28 299 20 1,059 1,018 1,081 1,013 868
Philippines(6), Vietnam(2),
Brazil(1), Cambodia(1),
Dengue fever 15 7 2 314 255 165 259 149 M;zg;(;(){)ff\f:ﬂém
Mariana Islands(1),
Thailand(1)
Q fever 10 55 0 85 27 8 1 10
Group West Nile fever 0 0 0 0 0 0 0 1
V' |yme Borreliosis 6 18 0 27 9 13 11 3 Malaysia(1), Oman(1)
Melioidosis 0 0 0 4 4 2 2 0
Chikungunya fever 3 4 0 10 2 1 2 0 Cﬂgﬂ;&;ﬁ‘;?{}g&ﬁ:{ﬁna
SFTS 0 2 0 165 79 55 36 =
MERS 0 0 0 0 185 = = =
Zika virus infection 0 2 0 16 = = — -

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 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 F9l: (043) 719- 7112
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1.2 EXIZA / Z2LA| ZEE T2 L 33t (19th week)

1. Influenza, Republic of Korea, week ending May 13, 2017 (19th week)
* 2017 A% A19F AZTFANAIAFAE-E-2 2l 3k} 1,000 6,882 Z|H=(0,5)0H] 74

% 2016-201727] S37)Z2 8.9%(/1,000)
* QIERA G50l E W 2016 129 8U(F)

baseline(8.9)

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 May 13, 2017 (19th week)
o 20179 A19F 23 ARl B2 9fefghA} 1,0008Y 14502 Ad3(1.4) div] 27 9le

# 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, Republic of Korea, week ending May 13, 2017 (19th week)
< 201THE AI9F SAAZAL G AT L0009T HEE 18250 2 AU 1953uth BASIS
o 5717 SAREEAAETAY T E&2 05822 Ad 0,29 djy]| St

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, Reported cases’ of national sentinel surveillance disease in the Republic of Korea, week ending May 13, 2017
(19th week)

unit: no. of cases/sentinels

Total 1.9 13.2 17.6 1.3 4.8 5.7 2.2 14.5 11.0 2.3 15.1 12.2 1.7 1.1 7.4

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 F9]: (043)719-7118, 7132, 6917

> XiMls| 27| : &

1.3 ok U MEay Zied TITHIE =7 S48 (19th week)
® Waterborne & Foodborne disease outbreaks, Republic of Korea, week ending May 13, 2017 (19th week)
° 20179 A9l HerdAYo] 9710] WAYstg om AL AL = 157@ 4= 1,551%)0] WAysH

\
)
od

’
-
Lo

—=® = g==®<
K o’

—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 HAHNIZA| / ASZAX L SS7HI0IZA F2H ZHA| S (19th week)

1. Influenza, Republic of Korea, week ending May 13, 2017 (19th week)
o A9zl ol S5 1747 F QIEFIA} Hpol#| A 1971(10.9%)AH3N2)E 13, BE 187]

[ 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 Koreaweek ending May 13, 2017 (19th week)

* 20173 A9 SF7 1Al et 704} AARE} 66.7% ©] Sg7vtelel 7t HEE S
(FI 4 et 240709) g7 1aAel digt Ak AARERE el )

w FHEAE YA BR HEThs

16 64.2 25 6.4 0.4 16.0 4.6 17.0 2.8 14.5
17 60.1 3.0 11.6 0.7 11.6 3.0 16.2 5.6 8.6
18 57.7 1.0 1.9 0.5 7.7 3.6 18.0 7.2 7.7

— 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 Jan, 1, 2017 — May, 13, 2017, (Average No, of detected cases is 240 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 WRIMIZAI / SAAFIE MM HE F7H 2A| S8 (18h week)

¢ Acute gastroenteritis causing virus

2017 15 66 16 (24.2) 10 (15.2) 4 (6.1) 2 (3.0) 32 (48.5)
16 72 12 (16.7) 12 (16.7) 1 (1.4) 5 (6.9) 30 (41.7)
17 74 13 (17.6) 12 (16.2) 2 (2.7) 6 (8.1) 33 (44.6)

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

¢ Acute gastroenteritis causing bacteria

1 0 0 0 0] 0 5 1 4 1

201715 172 0.58) ©) 0 0 © ©) (291) (058 (233  (6.40)
16 179 3 1 0 0 0 1 4 2 4 15

(1.68) (0.56) (0) (0) (0) (0.56) (2.23) (1.12) (2.23) (8.38)

17 163 5 2 0 1] 0] 2 3 1 4 17

(3.07) (1.23) (0) (0) (0) (1.23) (1.84) (0.61) (2.45) (10.43)

* 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)

> APIS] 7] : SRR — o2 — 7 Az
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2.3 'HRHIZA| / ABIZHO[HA ASA T2 2HA| & (18th week)

® The detection rate of Enterovirus in enterovirus sentinel surveillance, Republic of Korea, week ending May 6, 2017
(18th week)
o 2017 A 185 ARA 3t AT} llE| Zatole] s FEtlar= 3710w, 2017 4 WA= 30719

¢ Aseptic meningitis

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

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 OH7HAMIZAL / Z2k2|oF oi7HR 7| F=2t ZEAISiEt (18th week)

®m Vector surveillance/malaria vector mosquitoes, Republic of Korea, week ending May 6, 2017 (18th week)

« 207U AI8% Welelo} phEr] Sk B VA MEke.2 By @ Ada 59
« 207U AI8F HAR] S BF VIR B4 @ At 59

70
60
v
8 50
=l
o
9 40
£
230
2
£
N
10 B girenns
‘_‘_"_.0 .

0 1411516 |17 (18|19 2021|2223 |24|25|26 |27 28|29 |30 31|32 |33 |34 |35 |36 |37 |38 |39 40| 41|42 43|44
= ¢ = 2012-2016 Total Mosquitoes(Average) | 0 | 0 | 1 | 1|1 [ 25| 7101 |1 |11|19/25|30|36|40|59|62|61|53|42|37|30]20|15|7 |4 |4 3|2
—&— 2012-2016 Malaria Vector MosquitoeslAverage] 0 | 0 | 0 | 0|0 [0 [ 0|0 |0 | 1|23 |8[10]12|15]16]27]29|33|31|23/22|18]10|/6|3]1/0]/0]0
- = = 2016 Total Mosquitoes SO0 T 1206121 |14)13]10|14]20(19]21|18|29|43|46|27|30(28|23|6 |64 16|3 ]33
—=— 2016 Malaria Vector Mosquitoes -10/0/0f0JOJO]|OJO [T V][ 1]|4]7][8|8|612[16/17]12[14|18]7]2]|1|/1]0]/0]|0]0
= @ = 2017 Total Mosquitoes 101011
—*— 2017 Malaria Vector Mosquitoes 0j0j0|0fO0

Week

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

3.2 DH7HXIZA| / 2L2kIH 0H7HRT| =2 ZEAIEIE (18th week)

® Vector surveillance/Japanese encephalitis vector mosquitoes, Republic of Korea, week ending May 6, 2017 (18th week)
° 20179 185 Y2HY i) 7t AyES
— 2017a A| 185 G m/fR7|F-2 w27, Ct¥) = Bt 07K 2 Bd 0784 diy] (0%)6Q 2 ¥ 074A] ti=|(0%) 5 8aH=
— 20174 A| 185 FAA 7] == Bt 1270412 F 13704 dfr] RAI(7%) 74 2 A 27704 =] 157841(55.6%) Hastisr

2,000
1,800
1,600
1,400

|
I
1,200 I I A
e /i//l\l H h I : //\\
I
I

Number of mosquitoes

600

¥
400 i
0 V1

J
]
N
L

14115]16 17181920 | 21 | 22 25/26|27|28]29(30|31/32(33|34]35(36|37|38[39 40| 41|42 |43 | 44
= Year 11-15 Total 212139 [13]40]156]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* olojojofolojojo|1]1]2]|5]8/ 34]98]61]69[191/143159(256/137/158|159|146] 63| 40| 15| 4 | 2 | 1
—=— 2016 Total 1] 21316 |27]| 76170104194 |244|507|575|863]978|1137/871|506| 515(1107/993|983|646| 458 1279, 743/230|268| 241| 39 | 44 | 23
—=— 2016 C.t* olojofofololojolo|1]ol1]3]7/[14]9]29]32]25/109/107/10098(313]212/85]72|35] 4 |5 | 1
—e— 2017 Total 21431412
—e— 2017 C.t* ol1/1/1]0

Week

Figure 11. The weekly incidences of Japanese encephalitis vector mosquitoes in 2017

> XtMi5| H7| : AielR S — BIR/HE3.0 — AMEESN
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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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