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Current Status and Need for a Korean Diabetes Prevention Study

Abstract

The prevalence of diabetes mellitus is rapidly increasing worldwide, especially in African
and Asian regions, including Korea. According to the recently-released "Diabetes Fact Sheet
in Korea", the prevalence of diabetes in adults 30 years and older was about 11.9 % of the
population, accounting for 3.2 million diabetes patients (about 1 case in every in 8 adults). It
was also found out that approximately 24.6% of adults 30 years and older (or 6.6 million
people) have impaired fasting glucose, also known as “prediabetes”. This means that about 1
in 3 adults has diabetes or has potential risk in acquiring diabetes. If this trend continues,
the diabetic population is expected to reach 6 million in 2050. Although the etiology of
diabetes mellitus is multifactorial, obesity may contribute to this increase in diabetes
incidence as the main risk factor. In the early 1990s, the average Body Mass Index (BMI) of
subjects with diabetes was around 23 kg/m2, but this figure increased to 25 kg/m? at
present. This change may be caused by a shift from insulin secretion defect into insulin
resistance in the pathogenesis of diabetes in Korea. Regarding disease management, only
27.9% of patients with diabetes have reached their goal of ideal blood glucose level. Even if
the American Diabetes Association’s recommendation of HbA1c<7% was followed, only
about half of the population was able to achieve adequate glycemic control. Prevention is the
best way to decrease global burden of diabetes. Many trials on various measures to prevent
type 2 diabetes have already been conducted, such as lifestyle modifications or combination
of some medications. Nonetheless, it is generally known that the effects of these preventive
measures vary depending on ethnicity, gender, or genetic background. In this regard, the
variable factors or medications to be applied should be thoroughly considered at the

beginning stage of planning the study.
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Figure 1. IDF Diabetes Atlas 6"Edition (2014 Update)
Abbreviation: IDF= International Diabetes Federation
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Table 1. The prevalence of diabetes and impaired fasting glucose (2013, 30y+)

HNi8d N32=

Index name Explain Total Man Woman
Total (30y+, Adjustment) 1.9 13.6 10.3
. 30-39y 2.5 3.7 1.2
Diabetes Prevalence (%)
% IFG >126mg/dL or diagnosed DM 40-49y 7.3 10.2 4.4
patients or Hypoglycemic agent user
or insulin-injected patients By age 50-59y 12.6 16.3 9.0
60-69y 25.2 28.5 22.1
70y+ 27.6 225 31.3
2013 year (30y+) 3,194 1,788 1,406
Estimated number of diabetes 2013 year (30-49y) 691 - 159
patients (Unit: Thousand Persons) 2013 year (50-64y) 1,331 818 514
2013 year (65y+) 1,172 475 697
A (30y+, Adjustment) 24.6 29.2 20.1
30-39y 14.3 16.6 12.0
IFG Prevalence (%) 40-49y 23.9 30.6 17.2
x People with IFG 100-125mg/dL
without diabetes By age 50_59y 32.7 39.9 25.9
60-69y 28.0 30.9 25.2
70y+ 26.8 29.5 24.8
2013 year (30y+) 6,608 3,849 2,758
Estimated number of IFG 2013 year (30_49y) 2,682 1,675 1,006
(Unit: Thousand Persons) 2013 year (50-64y) 2,758 1,575 1,182
2013 year (65y+) 1,168 599 570
% Sources: Korea Centers for Disease Control and Prevention (KCDC), Korean National Health and Nutrition Examination Survey (KNHANES)
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Figure 2. Prevalence of obesity and abdominal obesity in diabetes
(Diabetes Fact Sheet in Korea 2012)
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Table 2. Current status of diabetes management (2009—2013, data integration, 30y+)

Index name Explain Total Male Woman
Total(30y+) 73.1 69.1 78.0
30-3%y 45.7 34.6 64.9
Awareness (%) 40-49y 55.6 52.2 61.2
* DM diagnosed people By age 50-59y 69.6 69.4 69.8
60-69y 84.4 83.1 85.9
70y+ 84.4 80.9 86.4
Glucose Control rate(1) (%) Control rate in patients who diagnosed with DM 26.9 28.1 25.4
* HbAIC<6.5 Control rate in patients who received medical treatment 22.4 22.5 22.3
Glucose Control rate(2) (%) Control rate in patients who diagnosed with DM 46.9 48.1 45.4
* HbATC<7.0 Control rate in patients who received medical treatment 42.5 43.5 41.4

Systolic blood pressure (SBP) < 140mmHg

diastolic blood pressure (DBP) < 80mmHg i i bl

Blood pressure Control rate (%)

Cholesterol control rate (%) LDL < 100mg/dl 431 47.7 37.8

% Sources: Korea Centers for Disease Control and Prevention (KCDC), Korean National Health and Nutrition Examination Survey (KNHANES)
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 fAo] oF 50-60%2] FicH
APENE vehd 4= 5S4 4 ATk FH F=olA
Alj] o121 Da Qing Diabetes Prevention Study[7]oljA}=

AALEH 31%, 2581 46%, AL H 2584 42%2A4 H|F

..................................................................................

Intervention Control
Goals group group P-value
Success rate (%)

i | Weight loss> 5% 43 13 0.001
Physical activity > 4 g6 71 0.001
hours/week
Fat intake < 30% 47 26 0.001
Saturated Fatty acid
intake < 10% 26 n 0.001
Fiber intake =
15/1000 keal 2 1 0.001

N Engl J Med 2001; 344(18):1343-1350

...................................................................................
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Figure 4. Finnish Diabetes Prevention Study [6]
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d

Program Journal/Year Intervention Results
Da Qing Diabetes Care/1997 Diet +/or exercise 31-46% Risk reduction (RR)
Finnish DM Prevention Study(FDPS) NEJM/2001 intensive lifestyle 58% RR
Metformin (1,700 mg) 31% RR
NEJM/2002
Diabetes Prevention Program(DPP) Lifestyle 58% RR
Diabetes/2005 Troglitazone 75% RR
STOP-NIDDM Lancet/2002 Acarbose (300 mg) 25% RR
TRIPOD Diabetes/2002 Troglitazone (400 mg) 55% RR
Metformin (500 mg) 26% RR
Indian DPP Diabetologia/2006
Lifestyle 29% RR
Voglibose Ph-3 Lancet/2009 Voglibose (0.2 mg) 40% RR
XENDOS Orlistat (360 mg) 37% RR
Lancet/2006 Rosiglitazone (8 mg) 62% RR
DREAM
NEJM/2006 Ramipril 9% RR (NS)
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Genetic Analysis of B. cereus strains Isolated in Korea

Abstract

Background: Bacillus cereus is the causative agent of two distinct forms of gastroenteritis:
emesis and diarrhea. Multiple Locus Sequence Typing (MLST) is a useful and powerful tool
for molecular epidemiology. In this study, different groups of B. cereus isolated from food
and patients were investigated to identify the genetic variations through MLST.

Method: MLST was performed on 57 samples of B. cereus and four B. thuringiensis strains
isolated from food (10 isolates) and diarrheal stools (47 isolates) of patients. Also, presence
of five enterotoxin genes (hblC, nheA, entFM ,cytk2 and bceT) and one emetic toxin gene
(CER) were analyzed by PCR.

Results: MLST analyses of the 61 isolates generated 34 different STs (sequence types) and
among the 34 STs, 12 were newly-registered. MLST gene fragments varied in length from
372 to 504 bps, with average p distancesof0.012(¢pi gene fragment) to 0.081 (i/lvD gene
fragment). ST 24 (9 isolates) and ST 26 (6 isolates) were dominant in this study. A minimum
spanning tree constructed from STs revealed three major phylogenetic groups. The detection
rate of hbIC, nhed, entFM, cytk2, bceT and CER genes amongst in tested strains were
65.6%, 100%, 96.7%, 67.0%, 41.0% and 10.5%, respectively. Interestingly, the CER gene
detected only in ST-26 and 4bIC gene was absent in ST group II (16 isolates). MLST analysis
revealed that the tested strains can be divided into three groups. Toxin gene distribution
proved to be highly diverse.

Conclusion: Based on the results of this study, B.cereus was highly heterogeneous with a
diverse genetic background; thus, B. cereus could be an important emerging public health

threat.
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QtH2]. B, anthracis 395F= MLST YALoIEA ST

= dFoA= 20149 FUollA A= 2R AlEolA HlolHE thtol Groupinge 913 reference® AHE-SISITH
22 B cereuss WeE A AWAAS SISkl B cereus 5TatT9] alleleo] theh £4 Mega version 6
A= AQl 8ol -gstarar EAMESH] EAH o]-g-5to] FAI5H{THTable 1),
MLST (Multiple locus sequence typing) Ald¥H<S B cereus 579 alleled] thgt E427} housekeeping
skl £3 MLST ZA3et dste] safd2k9 allele®] FF+= gipF A7 2UHA= 71 B 8=
HEGYE 2ARIL A ASs tHlet dup o 5o YEWAL, gmk FAATE 7R MY AS BlE
8= fIeh 712 AR = AlgslarAt sk eI}, sHAIRE A71AEe] et 7Y 2 §A-R b= ivD
FHARE Average p distance’} 0.0812 YEMAAL, tpi
SR 00122 7V AE dIxde)] Wake Ber), )
= ot STE F 3718522 Uehal o] F 16%5:(ST992-ST1007, 1A
Hol3)e 2 STER]C®Z MLST databaseso] MSA
2= B cereus? MLST 4L MLST €AbolE 23519t QAlolA EoE Elgle 23F0 2 ST-4, 8, 19,
(http://www.pubmlst.org/bcereus)2] EAHHZE 7712 24, 73, 104, 177, 142, 263, 381, 427, 834, 959, 992, 993,
housekeeping FHAHglpF gmk, ilvD, pta, pur, pycA, 999, 1000, 1001, 1002, 1004, 1005, 1006, 10079]
tp)®] primerE ol§ste] FAAE S F, A7IAE LA, AFolA E2E B2 ST-24, 26, 29, 127
Aslgich B4 971492 MLST WALOIESA Sequence 1)1 100302 5714] EFglo] 107) F3ollA =iy A
types ST)E SARISITE AW 5= 40143 - A5 iasr B4l 7P wol Eeld B2 ST-24(9+59)0]H,
AR A ARIRIEY) S Sal Aabdst gkakel Q1A Tho 2= ST-26(6x7)019 e, ST-249F ST-262 242t
EFFB. cereus 475, B thuringiensis 45)2F 41&olA| oo} AlTojA TEOo T Held Elog ST-262 E3
= #FB cereus 10F)E Ao =2 Z 61t 5] TEEAE X35} B cereus® HIEI lon, F2
yslth. B cereus= B, thuringiensis®t w1~ fARHY  ARbou; BgHl 59 ghapdhE AlFoA] AR AL QITH3, 4],
B thuringiensis= B cereus®} E3] cry gene(Crystal 20148 ==k ALF (Douchi)oA EElE FE =45 Ad
Aite] Hof)o] EAsto] cry gened] EA F-HE HET 5 PR ST-260] &Itrhal HuEa gloHs] & dAtolxle=
Table 1. Genetic loci of 57 B. cereus analyzed in this study
Locus Fragment length (bp) Total length of gene (bp) No. of alleles Avg p distance
glpF 372 822 o1 0.017
gmk 504 618 9 0.013
ivD 393 1674 17 0.081
pla 414 972 16 0.018
pur 348 1536 18 0.038
pycA 363 3447 12 0.064
ioi 435 756 14 0.012
www.cdc.go.kr 755



N

ST-269] a4 ), Snat /A8l ST-26
Qlof] & Fa4F Al
144, 164, 165 o] Lout(6, 7, 8] oH oA HEEX
AT

ST9] 45 ¢3] minimum spanning method& ©|-&3}%
25 Ay, 3709 aF0 ' U= A 919Jc}

(Figure 1), Group = ST-4of|A] &3} tfet STEFY]

Sequence types S 2+ ST-31, 45, 47,

o}

trees )

ES
Ea7b EJEA] on, K
W50l EEo] it ER
4719 ST e} HQl B thuringiensisk ST-24=5FE
=210} Group Iof £33t Group IIof =3
RS BRSHA ghgker, CER & w45
ST260] 23t} Group 111 B anthracis7} 33+
TJFO & ST1637F] 2E3HEe] )3l

SagAxe] ExE 2AFSH| Y8, B, cereus®t

B thuringiensis® genomic DNA & & =4 §742}9]

HNigd A32%

primerE ©|&sto] PCR o= HAR =4 57H(hbIC,

=. O
&S

nheA, entFM, cytK2 bcel)?} &S E=4(CER)9]
gelslairt. 6155 Al@et A} hbIC, nheA, entFM, cytK2,
beeT9t CER 4-%2H= 212} 65.6%, 100%, 96.7%, 67%, 41%,
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Strain identifications: &3, B, anthracis O, B. cereus /\, B. thuringiensis

Figure 1. Phylogenetic relationships between isolates of this study and reference isolates, based on seven housekeeping alleles.
A minimum spanning tree constructed from STs revealed three major phylogenetic groups.
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Table 2. Characterization of Bacillus species strains isolated in Korea

Group Species ST No. of isolates  CER hblC nheA  entFM  cytk2  bceT Source
Group | B. cereus 4 2 - + + + + + Diarrheal stools
B. cereus 8 2 - + + + + + Diarrheal stools
B. cereus 19 1 - - + + - - Diarrheal stools
B. cereus 24 1 - + + + + + Diarrheal stools
B. cereus 24 4 - + + + + - Diarrheal stools
B. cereus 24 1 - + + + - - Diarrheal stools
B. cereus 24 1 - - + + + + Diarrheal stools
B. cereus 24 2 - + + + + + Food
B. cereus 29 2 - + + + + + Food
B. cereus 73 1 - + + + + - Diarrheal stools
B. cereus 73 1 - + + + + + Diarrheal stools
B. cereus 104 1 - + + + + - Diarrheal stools
B. cereus 142 2 - + + + + + Diarrheal stools
B. cereus 177 3 - + + + + - Diarrheal stools
B. cereus 263 2 - + + + + - Diarrheal stools
B. cereus 381 1 - - + + + + Diarrheal stools
B. cereus 427 2 - + + + + - Diarrheal stools
B. cereus 834 1 - + + + + + Diarrheal stools
B. cereus 959 1 - + + + + + Diarrheal stools
B. cereus 992 1 - - + + - - Diarrheal stools
B. cereus 992 1 - - + + - + Diarrheal stools
B. cereus 993 1 - + + + + + Diarrheal stools
B. cereus 998 1 - + + + + - Diarrheal stools
B. cereus 999 1 - + + + + - Diarrheal stools
B. cereus 1000 1 - + + + + + Diarrheal stools
B. cereus 1001 1 - + + + + + Diarrheal stools
B. cereus 1002 1 - + + + + + Diarrheal stools
B. cereus 1003 1 - + + - + + Food
B. thuringiensis 1004 1 - + + + + + Diarrheal stools
B. thuringiensis 1005 1 - + + + + - Diarrheal stools
B. thuringiensis 1006 1 - + + + + + Diarrheal stools
B. thuringiensis 1007 1 - + + - - - Diarrheal stools
Group Il B. cereus 26 3 + - + + - - Diarrheal stools
B. cereus 26 3 + - + + - - Food
B. cereus 127 2 - - + + - - Food
B. cereus 371 1 - - + + + - Diarrheal stools
B. cereus 994 2 - - + + - - Diarrheal stools
B. cereus 995 1 - - + + + + Diarrheal stools
B. cereus 996 3 - - + + - - Diarrheal stools
B. cereus 997 1 - - + + - - Diarrheal stools
Group Ill B. cereus 163 1 - + + + - - Diarrheal stools
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AB Zte wiMo] 2ILIUHE =Y

Introduction of Hepatitis A Vaccine into the National Immunization Program in Korea

Abstract
In Korea, Hepatitis A vaccine is highly prioritized to be included in the National AHpR[ER ZHEIE ofdiEE etz |t
Immunization Program (NIP), subsequent to Pneumococcal vaccine and Hib vaccine. 424, |38, 8y’

Hepatitis A vaccine was introduced to the NIP in May 2015 and it has been offered for free
to children since January 1, 2012. From this point forward, Korea Center for Disease Control

(KCDC) will consistently exert efforts to expand the NIP.
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Figure 1. Number of Hepatitis A vaccinations at aged 12 through 36 months

% Data source: Immunization registry information system (provisional data)
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* Current status of selected infectious diseases

1. Reported Carbapenemase producing Year 2011 2012 2013 2014
Enterobacteriaceae (CPE) sentinel surveillance,

. Total no. of cases 16 39 91 175
Republic of Korea, 2011-2014
GES 1 1 1
o 20149 @A 17519] ke a4 Ak ARt
(CPR)o] RaEoli, HalEs % OXAZ} AA0R MP ! S 2 8
714; who)] 1% KPC 1 5 2 49
_ Detected enzyme
% 20150 ZUAIE CPE A4E =& ARl ™ NDM 6 20 28 37
% 9|1 043-719-7170, 7179
OXA 45 54
VIM 2 10 13 26

Abbreviation: GES= Guiana extended spectrum p—lactamase, IMP= imipenemase,
KPC= Klebsiella pneumoniae carbapenemase, NDM= New Delhi metallo—f—lactamase,
OXA= Oxacillinase, VIM= Verona integron—encoded metallo—p—lactamase

2. Hand, Foot and Mouth Disease (HFMD)
Republic of Korea, week ending Agust 1,
2015 (31st week)

* 2015W% A315F oAl &2 oAt
1,000 8.60IH, 20149 5717t oA ekA}
Bg 1547Rrt W

% AEHEAO|I2R HE I35

53
* SETUE 20004 68 W YRR NSOl BELAIAZ
Heln 94

x 9]: (043) T19- 7167, 7172

No. of HFMD per 1,000 consultation

’
e T T O

1 5 9 13 17 21 25 29 3 37 41 45 49 week

w2015 s 2014 — 2013 - ==2012

Figure 1. The status of HFMD sentinel surveillance, 2012-2015

3. Ophthalmologic, Republic of Korea, week ending Agust 1, 2015 (31st week)

* 20154 315 FalAiZEAutele] elegiat 1,000 H-8-2 21.7H O R A 22, 7Rt A5k
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Figure 2-1. The mean of outpatients to Epidemic keratoconjunctivitis for a week Figure 2-2. The mean of outpatients to Acute hemorrhagic conjunctivitis for a week
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Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending Agust 1, 2015 (31st 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 2015 gyeragel 2014 2013 2012 2011 2010 : Country(no. of cases)
Cholera - - = - 3 - 3 8
Typhoid fever 5 94 3 251 156 129 148 133 Colombia(1)
Group Paratyphoid fever - 26 1 37 54 58 56 55
I Shigellosis 2 56 4 110 294 90 171 228
EHEC 1 51 3 111 61 58 71 56
Viral hepatitis AS 30 1,190 50 1,307 867 1,197 5,521 -
Pertussis 18 164 1 88 36 230 97 27 China(2)
Tetanus = 16 = 23 22 17 19 14
Measles 4 42 2 442 107 3 42 114
Mumps 289 15,681 149 25,286 17,024 7,492 6,137 6,094
Gro® Rupelia 2 17 1 1 18 28 53 43
Viral hepatitis BS” 78 2,722 63 4,115 3,387 2,753 1,428 =
Japanese encephalitis = - = 26 14 20 3 26
Varicella 383 27,447 374 44,450 37,361 27,763 36,249 24,400
Streptococcus pneumoniae 1 167 - 36 = = = =
Malaria 21 412 54 638 445 542 826 1,772
Scarlet fevertt 79 4,192 12 5,809 3,678 968 406 106
pegecaca - s - s s 47w
Legionellosis - 21 1 30 21 25 28 30
Vibrio vulnificus sepsis 1 9 2 61 56 64 51 73
Murine typhus - 9 - 9 19 41 23 54
Group Scrub typhus 9 327 5 8,130 10,365 8,604 5,151 5,671
I  Leptospirosis 2 18 - 58 50 28 49 66
Brucellosis 1 33 - 17 16 17 19 31
Rabies - - = - - - - -
HFRS 2 126 4 344 527 364 370 473
Syphilis$ 29 585 19 1,015 798 787 965 -
CJDNCJDS 1 41 1 65 34 45 29 -
Tuberculosis 654 20,019 764 34,869 36,089 39,545 39,557 36,305
HIV/AIDS 28 557 21 1,081 1,013 868 888 773

Thailand(2), Cambodia(1),
Dengue fever 7 96 5 165 252 149 72 125 Malaysia(1), Myanmar(1),
Philippines(1), Vietnam(1)

Botulism = - - 1 = - — _
Q fever 3 32 = 11 11 10 8 13
Group
v West Nile fever - = = - - 1 - —
Lyme Borreliosis 1 7 = 13 11 3 2 —
Melioidosis = 3 - 2 2 — 1 _
Chikungunya fever - 1 = 1 2 = - -
SFTS 2 30 - 55 36 = - _

MERS-CoV - 186 - - = = = =

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 2015 are provisional data but the data for years 2010, 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.

I 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,

§ Surveillance system for Viral hepatitis A, Viral hepatitis B, Syphilis, CJD/vCJD, West Nile fever was changed from Sentinel Surveillance System to National
Infectious Disease Surveillance System as of December 30, 2010,

1 Calculated by summing the incidence counts for the current week, the 2 weeks preceding the current week, and the 2 weeks following the current week, for a total
of 5 preceding years (For Viral hepatitis A, Viral hepatitis B, Syphilis, CJD/vCJD, West Nile fever, Lyme Borreliosis, Melioidosis, this calculation only used 4—year
data (2011, 2012, 2013, 2014) because of being designated as of December 30, 2010,

** Data on viral hepatitis B included acute viral hepatitis B, HBsAg positive maternity and perinatal hepatitis B virus infection,

11 Data on scarlet fever included both cases of confirmed and suspected since September 27, 2012,

x 221 (043) T19-7176
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Vol.8 No.32 30th week(7,19-7.25)

Table 3. Reported cases of national sentinel surveillance disease in Republic of Korea, week ending July 25, 2015 (30th week)

unit: no. of cases’

Viral hepatitis Sexually Transmitted Diseases
Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current  Cum. 50 ug;,— Current  Cum. E? ug;'r Current  Cum. 50 ug;'r Current  Cum. 50 u;na.r Current  Cum. 50 u;na.r
week 2015 >V week 2015 Y week 2015 Y week 2015 >V week 2015
average’ average’ average’ average’ average’
Total 1.7 18.1 25.9 1.4 6.1 7.4 2.4 15.1 14.0 2.7 171 14.5 2.1 1.1 8.3
Cum: Cumulative counts from 1st week to current week in a year
T 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 Ist week to current week for 5 preceding years.
x 9] (043) 7197168, 7178, 7166
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Figure 3. The weekly proportion of Influenza-Like Iliness per 1,000 outpatients, 2011-2012
to 2014-2015 seasons
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