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Identification of metabolic biomarkers and their genetic association for
Type 2 diabetes in the Korea Association Resource cohort

Division of Genome Research, Center for Genomics Science, NIH, CDC
Lee Heun-Sik, Park Tae-joon, Kim Bong-jo

Analysis of metabolic biomarkers for Type 2 diabetes (T2D) can shed insight into etiological pathways and improve the
prediction of disease risk. Here, we aimed to identify serum metabolites as potentially informative biomarkers for T2D. We
quantified the production of 123 metabolites from 2,240 subjects in the Korea Association Resource (KARE) cohort. Four
metabolites, hexadecanoylcarnitine (C16), glycine, lysophosphatidylcholine acyl C18:2 (lysoPC a C18:2), and
phosphatidylcholine acyl-alkyl C36:0 (PC ae C36:0), were significantly altered in T2D compared to non-T2D subjects, with P
value < 4.07E-04 (after Bonferroni's correction for multiple testing, o = 0.05). Among them, C16, glycine, and lysoPCa (C18:2
were independently replicated in the population-based Cooperative Health Research in the Region of Augsburg (KORA)
cohort. In addition, by combining a genome wide association study (GWAS) with metabolomics, alterations of these
metabolites were associated with 10 genetic loci including six that were previously implicated in T2D or obesity. These

results may help in developing novel strategies for preventing T2D in the Korean population.
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Figure 1. List of genes known to harbor mutations causing monogenic forms of diabetes (A) and common SNPs
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Table 1. Metabolites found to predict type 2 diabetes
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JCEM. (2013) 98(6):1060 — 1065
Diabetes. (2013) 62(12):4270 - 4276

Diabetes. (2013) 62(12):4270 - 4276
Diabetes Care. (2014) 37(9):2508 — 2514

Mol Syst Biol. (2012) 8:615
PLoS ONE. (2014) 9(1) 85082

Mol Syst Biol. (2012) 8:615

* Significantly up— and down—regulated metabolites in type 2 diabetes verse control
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C16, C18:1, Ala, Glu, Met, Tyr, Val, lysoPC a C20:4,
PC aa C34:4, PCaa C36:1, H1 (11)

Gly, Creatinine, Kynurenine, lysoPC a C18:2,
PC ae C30:0, PC ae C34:1, PC ae C36:2, PCae C36:3, P
C ae C38:4, PC ae C40:4, PC ae C42:1, PC ae C44:6, SM
(OH) C14:1, SM C16:0, SM C16:1, SM C18:1 (16)

NGT
n=924

PD

n=799

C14:1, C16, PC aa C34:2, PC ae C30:0,
PC ae C36:0, H1 (6)

Gly, His, Tyr, Creatinine, lysoPC a C18:0,

lysoPC a C18:2, lysoPC a C20:4, PC ae C36:2 (8) T2D

n=517

|

C14:1, C16, C18:1, Ala, Glu, Val,
PC aa C34:2, PCaa C34:4, PCaa C36:1, PC ae C36:0, H1 (11)

I

Asn, Gly, Creatinine, lysoPC a C18:2, PC ae C34:1, PC ae C36:2, PC ae C36:3,
PC ae C38:4, PC ae C40:4, PC ae C42:1, PC ae C44:6, SM(OH) C14:1,
SM C16:0, SM C16:1, SM C18:1 (15

|

)

H1 (1)
NGT

PD

n =799

€2, C16, PC ae C36:0, H1 (4)

Gly, Tyr, lysoPC a C17:0, lysoPC a 18:2,
lysoPC a C20:4, SM C24:0 (6)
T2D

n=924

€2, C16, Glu, PC ae C36:0 (4)

n=>517

f

Gly, lysoPC a C18:2, lysoPC a C20:4, SM(OH) C22:2 (4)

Figure 2. Significant metabolites at multivariable logistic regression analysis (after the Bonferroni correction for multiple testing
with P<4.07E-04) in the 3 pairwise comparisons of model | (A) and Il (B) from cross—sectional study of KARE S2
NGT: Normal glucose tolerance, PD: Prediabetes, T2D: Type 2 diabetes
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Table 2. Associations between SNPs and 3 T2D—related metabolites in the KARE S2 studies

Metabolite SNP Locus Gene names Chr

rs17503709 NEGR1  Neuronal growth regulator 1 1

Position Allele Beta P value Reference

M,775282 C  0.5352 6.98E-06

BMC Medical Genetics. (2013) 14:21
Nat Genetics. (2009) 41(1): 25— 34

Protein phosphatase 4,

C16  rs7233980 PPP4R1 )
regulatory subunit 1

Regulation of nuclear pre-mRNA

178624 RPRD1A
ro 1786246 domain containing 1A

Carbamoyl-phosphate synthase

S I R

31,923,060 A -0.1256 9.13E-06 -

211,289,490 A 0.5402 5.85E-52

Nature Genetics. (2010) 42: 137 -
Diabetes. (2013) 62(6):2141-2150

Ornithine aminotransferase,
mitochondrial

AJP Endocrinol Metab. (2013)
305(2):E282-292

Gly  rs625464 MPZL3  Myelin protein zero-like 3 "
HECTD4 HECT domain containing E3
110662 12
SR (i) uontin ooichn Megsa 4
2'-5-Oligoadenylate synthetase
12
rs11066453 OAST . 40/46kDa
N .
2049320 ATPGVIGE 1 ase: HF transporting,
lysoPC a lysosomal 13kDa, V1 subunit G3
C18:2
rs174547 FADS1  Fatty acid desaturase 1 "

111,850,004 G 0.1987 4.05E-06 J Hum Genet (2013) 58(6):362-365

196,751,060 T  -0.1308 7.31E-06 -

61,327,359 C  0.1307 9.00E-06

Diabetes. (2011) 60(5):1608-1616 Nat
Genetics. (2010) 42(2):105-16

* Significantly up— and down—regulated metabolites in type 2 diabetes verse control
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World Blood Donor Day, 2017

Division of human blood safety surveillance, CDC
Kim Yi-gyung, Choi Jun-kil, Kim Jun-nyun

The first World Blood Donor Day was held in 2004, which was followed by its designation as an annual global event by the
58th World Health Assembly in January 2005. World Blood Donor Day is now celebrated each year throughout the world on
June 14 to raise awareness on the importance of blood donation and to recognize the contribution of voluntary non-
remunerated blood donorsin saving lives and improving health.

World Blood Donor Day has a further purpose: to create wider awareness throughout the world about the need for
availability and appropriate use of safe blood and blood products, and the need for more people to make a commitment to
regular voluntary non-remunerated blood donation.

The date of June 14 is the birthday of Karl Landsteiner, an Austrian biologist and physician, considered as the “founder” of

modern blood transfusion.
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1) International Federation of Red Cross & Red Crescent Societies (www.ifrc.org)
?2) International Federation of Blood Donor Organizations (www.fiods.org)
3) International Society of Blood Transfusion (www.isbtweb.org)
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W(€: rld Blood Donor Day

Give blood. Give now. Give often. 14 JUNE 2017

Figure 1. Campaign materials(banner)

Don’t wait until disaster strikes

What can you do?

Don'’t wait until disaster strikes

What can you do?

Don‘t wait until disaster strikes

What can you do?

Don’t wait until disaster strikes

What can you do?

Wiirld Blood Donor Day

Wirtd Blood Donor Day a-:fs“;sm;'s'n Wirid Blood Donor Day () fopean | Wiirld Blood Donor Day &) s*r.;ﬁi:l's'n % s*r.;ﬁi:l's'n
Figure 2. Campaign materials(poster)
4) http://www.who.int/entity/bloodsaftety/WHAS8_13—en.pdi
www.cdc.go.kr 641
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Don’t wait until disaster strikes

GIVE BLOOD
GIVE NOW

GIVE OFTEN on't wait until

isaster strikes

GIVE BLOOD

GIVE NOW

GIVE OFTEN
# 4Dty (@5

Wrld Blood Donor Day @i —_—

\
Fom—— s 7
disaster strikes & N ‘Emm ]
GIVENOW ¢ o
GIVE OFTEN \) \
rnioaie () [ \
|
|
A

Figure 3. Campaign materials(logo, mug, cap, t—shirt)
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Figure 4. Campaign photo
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Table 1. National blood donation rate by nation

Nation America® Australia® France® Canada®

Blood donation(%) 5.6 (2016) 3.9 (2015) 4.3 (2013) 5.9 (2011) 4.6 (2015) 4.9 (2011)

CHEPRIAXIAL FRHBAIES AR, 2016

LUERMRIAL SUAHEAHE, 2015
3) The United States Department of Health and Human Services, The 2013 AABB Survey Report(O|=2)

SEEMKIAL ALY, HMXIAL RHHALY HZHETA 20112012
5) TYATYSAHLI(EFS), HZHETA 2015
6) Canadian blood services, blood services H7H2 1A 2011-2012, Hema Quebec, HZHE 1A 2011-2012

MHE SISEA = 68 NURE] 157K 48 5217+ 20174 M|
SEXRte & X|7E OIE =0 HIEH stc0|E YWE5HH
AT 2t & oY 2 Fof QIEIRE MAISHAICE

CHSFEIARIAL Sl 2201 Qf5tH, 20143 L S1ERIp7t
At ME2 2 3008 BZ ShietRIct 1989 A7h SIFXL
1002t =M 0|F 64 DI 19951 200THHE 7|25t%2
20144 izt S1EX} 3008HHe| Et= 2009HEs SAst £ 194
Dtojl O|R0{ZI ZOICt, 0|2 R2|Lizte| =TI SIFER 2015 2
6.1%Z 2=t H|wslE IR &2 $Z02 XI2AS 7HE £+ Al

E[QIOL, 2016H0l= 10~20TH SHEOITO| Zth U AlFElERt

ro

Y X S22 = SIHEO| TiA HASIAC,

0] 22 MAELZ7|7(World Health Organization/www.who.int)2|
MA SEXte| HH(WBDD) &3 X2t S M RIAL Eoite| 28 Xtz

S22 A EYU.
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I Current status of selected infectious diseases

1.1 SIXIZA] [ HeZhA| 2 7t U Sigh (24th week)
Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending June 17, 2017 (24th 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 gyerage 2016 2015 2014 2013 2012 : Country(no. of cases)
Cholera 1 3 0 4 0 0 3 0 Philippines(1)
Typhoid fever 10 65 5 121 121 251 156 129
Group Paratyphoid fever 4 32 1 56 44 37 54 58
1 Shigellosis 2 53 2 113 88 110 294 90
EHEC 12 44 2 104 Al 111 61 58
Viral hepatitis A 95 2,510 62 4,677 1,804 1,307 867 1,197 China(1)
Pertussis 7 86 3 129 205 88 36 230
Tetanus 0 8 1 24 22 23 22 17
Measles 2 18 6 18 7 442 107 3
Mumps 476 8,200 410 17,058 23,448 25,286 17,024 7,492
Grow: pupella 1 52 1 1 11 11 18 28
e Viral hepatitis B (Acute) 8 187 5 359 155 173 117 289
Japanese encephalitis 0 1 0 28 40 26 14 20
Varicella 1,928 34,045 922 54,059 46,330 44,450 37,361 27,763 Cambodia(1)
Streptococcus pneumoniae 10 296 3 44 228 36 - -
Malaria 15 99 23 673 699 633 445 s GOl N d";ﬁ;”’
Scarlet fevers 737 12,236 4l 11,912 7,002 5,809 3,678 968
Meningococcal meningitis 3 14 0 6 6 5 6 4
Legionellosis 3 62 1 128 45 30 21 25
Vibrio vulnificus sepsis 1 4 0 56 37 61 56 64
Murine typhus 0 6 0 18 15 9 19 41
Scrub typhus 60 484 9 11,107 9,513 8,130 10,365 8,604
Leptospirosis 3 21 0 17 104 58 50 28
Group grcellosis 4 17 1 4 5 8 16 17
T Rabies 0 0 0 0 0 0 0 0
HFRS 18 166 4 578 384 344 527 364
Syphilis 53 808 18 1,569 1,006 1,015 799 787
CJDNCJD 4 40 1 42 33 65 34 45
Tuberculosis 737 13,679 708 30,892 32,181 34,869 36,089 39,545
HIV/AIDS 18 387 21 1,059 1,018 1,081 1,013 868
Viral hepatitis C 308 489 - - - - - — China(1), Kazakhstan(1)
VRSA 0 0 - - - - - -
CRE 197 383 - - - - - -
Vietnam(2),
Dengue fever 6 72 3 314 255 165 252 149 Malaygi?%'f“gﬁﬁ:g;?;]es( 0.
United States(1)
Q fever 19 76 0 85 27 8 11 10
Group West Nile fever 0 0 0 0 0 0 0 1
v Lyme Borreliosis 2 18 0 27 9 13 11 3
Melioidosis 0 0 0 4 4 2 2 0
Chikungunya fever 0 3 0 10 2 1 2 0
SFTS 6 26 1 165 79 55) 36 =
MERS 0 0 0 0 185 = = =
Zika virus infection 1 4 0 16 - - - - Thailand(1)

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 / BEUA| 2SS 2 HE (24th week)

1. Influenza, Republic of Korea, week ending June 17, 2017 (24th week)
* 2017TAE 245 AEFAROIAZAE &L 23k} 1,000 5.6 0.2 2455, 1)dH] 57}

i 2016-201747] §371%-2 8,9%(/1,000)
* BT fYFfE A 20179 69 2 (F)(FH: 201619 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 17, 2017 (24th week)
o 20ITA%E A245 57 ARSI} B8 ok} 1,000 9.6 22 A3:(6.6) oiv] 27}

# pETH2 20099 69 WAL YO R o] REFAAHARZ &9

— 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 June 17, 2017 (24th week)
o 2017TAE A|24%F FHAAZET G Al 1,0009F £&2 20202 A3 22 THHT}F 7H4st52
o 5717 SAAEEAEAYTEY TR E&2 04922 A 0.5 A

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 June 17, 2017
(24th week)

unit: no. of cases/sentinels

Total 1.6 5.7 6.5 25 17.7 13.1 2.6 19.3 14.8 1.8 13.0 8.7

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

> XiMls| 27| @ &

13 SOM W AL 2 TERI T7H S8 (24h week)
® Waterborne & Foodborne disease outbreaks, Republic of Korea, week ending June 17, 2017 (24th week)
* 2017TAE A2450] HekdAdo] 1470] WAL o F AU AL = 2327 (8|4 2,488%)0] AN

A
N e
NN -
LIRY .
\ g ~
'\ -
' o

—017H S —e— 2016WE --e-- 4 TR LMARN(1-141)

Figure 5. Number of Waterborne & Foodborne disease outbreaks reported by week, 2016-2017

www.cdc.go.kr 652


http://cdc.go.kr/CDC/info/CdcKrInfo0402.jsp?menuIds=HOME001-MNU1132-MNU1138-MNU0045

2.1 HAHIZA| / ASEAK} L SS7|HI0IZA F2H ZHA| $12 (24th week)

1. Influenza, Republic of Korea, week ending June 17, 2017 (24th week)
o AJ247of| 2 T57A| 2127 5 QIEFIA} vhol A 87(3.8%)BY 871]

[ AJH3N2 = Alnot 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 17, 2017 (24th week)

* 2017 A|245F S5710A0f et 70AF AARET) 47.2%2) S&7|Rtol 7t HEERle
(I 4 et 22070) g7 1Al digt f7dAh AArEE YERaL 9)

# FHEAE YA BR U7k

21 59.1 3.9 23.6 0.0 1.2 3.2 13.4 1.4 2.4
22 60.9 6.9 17.3 0.4 2.0 2.4 20.2 7.3 4.5
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, 17, 2017, (Average No, of detected cases is 220 in last 4 weeks)

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

> API] 7] RIS — o2 — 7 SIS
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2.2 HENZIAl / SHLAFS A T2 57 2| HE (23rd week)

¢ Acute gastroenteritis causing virus

2017 20 79 8 (10.1) 13 (16.5) 2 (2.5) 1 (1.3) 24 (30.4)
21 66 2 (3.0 11 (16.7) 3 (4.5) 3 (4.5) 19 (28.8)
22 70 5 (7.1) 13 (18.6) 2 (2.9) 3 (4.3) 23 (32.9)

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

¢ Acute gastroenteritis causing bacteria

5 3 0 0 0 0 1 2 2 13

201720 1% (3.23)  (1.94) 0 ) ©) ©) (0.65)  (1.29)  (1.29)  (8.39)
21 163 6 4 0 0 0 2 1 3 5 21

(3.68) (2.45) (0) (0) (0) (1.23) (0.61) (1.84) (3.07) (12.88)
20 198 5 6 0 0 0 1 1 4 5 23

(2.53) (3.03) (0) (0) (0) (0.51) (0.51) (2.02) (2.53) (11.62)

* 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 A
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2.3 HAAHIZA| / AEI2HI0[2{A AFA F7t ZA| S5 (23rd week)

® The detection rate of Enterovirus in enterovirus sentinel surveillance, Republic of Korea, week ending June 10,
2017 (23rd week)
o 2017 A 235 A4 i ThAA R Qe 2utole] s HEa= T7lolw, 2017TA % A M= 6271¢

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| / 22i2|oF oi7HE 7| =2+ ZEAISIEt (23rd week)

@ Vector surveillance/malaria vector mosquitoes, Republic of Korea, week ending June 10, 2017 (23rd week)

* 20179 A235 Eeteot uiR7] = Bat VA viRte2 Bd 3 Ad UHA] v A
° 20179 A|23F AAR7] #E Bt AR B 1HA ofH] 40A A 2D Ad 470A) o] TR e

70
60 et
0 / R
8 50
E ; RS T
g /w0 = G *.
£ **
230
2
£
N
10
(i dmea hib ot |
01411617181920212223 25(26/27/28/29 /3031|3233 |34 35|36 |37 38|39 |40 | 41|42 |43 44
= ¢ = 2012-2016 Total Mosquitoes(Average) | 0 | 0 | 1 |1 [ 12 5] 7 10|11 |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]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 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 -|0]/0/0/0[0[0|0 011 |1 |4]|7]|8]|8]6]12[16[17]|12|14]18]7|2|1/1/0/0/0]0
= = 2017 Total Mosquitoes 11111113/ 4,887
—*— 2017 Malaria Vector Mosquitoes 0j0/0]j0]0/0/0]0/0]O

Week

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

3.2 DH7HXIZA| / 2L2kIH OH7HET| F2F ZAISE (23rd week )

[ Vector surveillance/Japanese encephalitis vector mosquitoes, Republic of Korea, week ending June 10, 2017 (23rd week)
° 20179 23%F Y2HF v 7] 2t YA
— 23%F HAR7] 4= Bt 5187HA|IZ W 451704 e 677HA(14.8%) S7F 2 AW 24470A] oijn] 27470A](112.3%) 57+
— 235 YEHA fE7|Z2BART), Ct¥) 4= Bt VHAIZ B VHA] di=)(0%) 5¢ 2 A9 DA ti] 17821(100%) &2

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

I
I
1,200 I I A
5 /i//l\l 145 I | //\\
I
I
I

Number of mosquitoes

600

N s
00
- LV

14115[16 1718192021 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]40156]157|256|451|601|903[1336/1675/17731090/1102/1064/1074937/12011920|816| 697 446|253 185[102| 32 | 27 | 11
B Year 11-15 C.t* olojojojojololol1|1]2]5]834/98]61]69[191/143159(256/137/158]159|146] 63| 40| 15| 4 | 2 | 1
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Figure 11. The weekly incidences of Japanese encephalitis vector mosquitoes in 2017

> XiMi5| H7| : AialR S — BIR/HE3.0 — AMEESN

www.cdc.go.kr 656


http://cdc.go..kr/CDC/info/CdcKrInfo1001.jsp?menuIds=HOME001-MNU1154-MNU0725-MNU1375-MNU1084

8 &4 olss]

(Table 1) At 5A7F BAyeE A7yt 2017d sl 5+ WSR-S v|wsh £=2, Current week = 20173 3G 2] AuA4-E
YERYH, Cum, 20172 20179 15232 35 F7HR19] A 74, T18]31 5—year weekly averagen= At 5¥1(2011-2015%) 3l 52
AT AR o]A 2F, o]F 239 AVAFFE 25F) FHoZ AAbALE TI2{E 2 Current week,#} 5—year weekly average,2] Al

A5 ulastel sig = ol AHah odo] Al 458 ulms) 2 4 Slth Total no, of cases by yeariz At 5t S 7
AL UEh 84 Bl Al WS ulas) 2 4 oIk

o) 2017 1239] '5—year weekly average(5d7t & &)= 2011AREH 20159 1052 14F7(X(9] tln 7215
= 2532 L= gfo 2 FaliRint,
* 5—year weekly average(b\d F H+H)=(X1 + X2 + - + X25)/25

105 RES 135 147

1
I 1
I 1
I 1
: 1
: 1
I 1
: 1
I 1
I 1
: 1
I 1
; 1
I 1
i 20154 iy = i
I 1
I 1
I 1
I 1
: 1
: 1
I 1
I 1
: 1
: 1
I 1
I 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

(Table 2)= 177 Al- &= H=2 FE3E HA7AY
v el B Z7pR| 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



www.cdc.go.kr

11-1351159-000002—-03

HS

< it < W oo DY
Nl of I RO ol o
Ba oz Lw ot g K-
S e i o on ot
<0 ® - g 2 H T O To)
= - HE " <35 o oY
o K] . NH_ _._._._ w = ﬁ
a8 o ©
op jo m F I g L5 e S
o)l _|..__||o ol = 0 .m_u_u w1 KM O_u
< = o m < = o= =
o0 M ogy Y N LS ]

< WU 0 g YN A &
N T & 8 3
Ju RO ok T RD > K
H 0 o <4 B0 =
0 il L_F._ = =< X0 =
B H S g < s
B oA K Za 5
LN LT
S gk KO Q@ o o 9 D
ﬂ ~o U 0 E_m_ oo ke

NV = — c
WXa pyrog 23 8
nl —I= o = l __AO &)
Mgl TEg&I owoo g
ool W SWm gy =
il Mo o H W ol o o ol

- _n.._u 70 <l m_ ofn K o_._ oH
ol 0 m_n_ = <l Y o 0l
¢ M o ol oy mp KL il
= N T M
S0h UmER T2Rz D | L
PLHw._Jﬁ.n_V __...__._oWu_M_Jx.o a g o 3 ofl < g
i~ TR YR sp MWl oy
B~y RS B oK F o <
RI o X A ._I_m_ KU op - Kl Y oI
HMo =0 guwyom I SRR
RTINS SRR ol 5
ﬂ_u —y =2 I ﬁ_.lw R0 K N I+ W_l W0 KI
SPEK K M R FNROH o B ®0 E

Hi 245 2LEMHEZ 187 2

=

=)

Al
Tel. (043) 719-7116/7125  Fax. (043) 719-7139



