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Table 1. Main tobacco control measures of FCTC

Increase tobacco price and tax (Article 6)

Protection from exposure to tobacco smoke (Article 8)

Health warnings on tobacco products (Article 11)

Ban tobacco advertising, promotion and sponsorship

(Article 13)

Disseminate tobacco dependence treatment (Article 14)
- Eliminate iflicit trade (Article 15)

Prohibit sales to and by minors (Article 16)

Table 2. Diagnostic criteria of tobacco dependence

The ICD~10 (WHO)
- F17 : Mental and Behavioral Disorders due to use of
tobacco
Dependence Syndrome due to use of tobacco (F17.2)
[Diagnostic criterial
Three or more of the following at some time during the
previous year:
- A strong desire to take the drug
- Difficulty controlling use
+ Increased f{olerance
+ A physical withdrawal state
- A higher priority given to drug use than to other
activities and obligations
- Persisting in use despite harmful consequences

the future. The burden of tobacco-caused diseases in the first
half of the 21st century occurred mainly in those who were
current smokers.” Thus, comprehensive tobacco control mea-
sures to reduce smoking prevalence are urgently needed.

In the Article 14 of the WHO Framewotk Convention for
Tobacco Control (FCTC) (Table 1),6) countries are requested to
“develop and disseminate appropriate, comprehensive and in-
tegrated guidelines based on scientific evidence and best
practices” and to “take effective measures to promote cessation
of tobacco use and adequate treatment for tobacco depen-
dence.” Governments are requested to include the “diagnosis
and treatment of tobacco dependence and counseling services
on cessation of tobacco use in national health and education
programs, plans and strategies.”

The essence of tobacco use is micotine dependence (Table
2).” Nicotine dependence is a chronic disease that often
requires repeated intervention.” Environmental change stra-

tegies for tobacco control, such as tobacco taxation and

* Strategies to address barriers
- Insurance coverage
- Guidelines
- Institutional change
(Hospital policy, system)
- Provider fraining

Fig. 2. Common barriers to disseminating nicotine dependence
treatment ~providers side-.

smoking restriction in public places, can be effective in redu-
cing tobacco use,”'” but smokers often find it difficult to
overcome their dependence without help.'” Effective treatments
to promote smoking cessation need to be implemented in
various health care settings as part of a comprehensive tobacco
control measure.

Lack of insurance coverage and lack of accessibility serve as
barriers to use nicotine dependence treatment services (Fig. 2).
In countries where publicly funded health insurance exists,
consideration should be given to making evidence-based tobac-
co dependence treatments reimbursable.

In England, nicotine dependence treatment has been pro-
vided through the National Health Service since 1999 (Table
3)2~ The treatment is free of charge to all users except for
the partial payment for the pharmacotherapy.m From April
2004 to March 2005, the sixth year of the services, 529,520
smokers came to the services and set quit date."® Of these
297,826 (56%) stopped smoking four weeks later. Around four
fifths (80%) of people received Nicotine Replacement Therapy
(NRT) only, 6% received bupropion oply, and 1% received
both NRT and bupropion. In England, smoking costs the
health service about 1.5 billion pounds each year. The nicotine
dependence treatment services are costing approximately
between 21.5 million and 45.8 million pounds per year.

In USA, private sector mainly takes care of health insurance
coverage, and 87% of those companies provided smoking

cessation programs free of charge or at a cheap price.w) Eighty-
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Table 3. Results of the national smoking cessation services in England

1999 2000 2001 2002 2003 2004*
Number setting quit date 14,600 132,500 227,300 234,900 361,200 529,520
Self-reported 4~week quitters 5,800 64,600 119,800 124,100 204,900 297,828
(% of those setting quit date) (39) - (49 (53) (53) (57) (56)
Percent of number who received
NRT 39 36 63 75 77 80
Bupropion - - 19 11 8 6
Both - - 2 1 1 i

*provisional results.

Screening for targeted patients

[Criteria]

1. Dependent smokers (TDS=5)
2. Preparation stage
3. Agreement to use the service

Yes

No

Treatment service covered by national health insurance

Smoking intervention in routine care

- 5 times intervention
- Initial session
* Four follow-up sessions (2, 4, 8, 12 weeks)

- Intervention protocol

- Feedback of expired CO test

- Help the patient with a quit plan

- Provide practical counseling (problem solving)
- Explanation and advice for NRT

[Note] The cost of NRT is not reimbursed in our proposal

- Advice
- Self-help materials

Fig. 3. Flow chart of a proposed nicotine dependence treatment service protocol.

one percent recommended the use of tobacco cessation medical
products. There are two types of public medical insurance sys-
tems in USA, Medicaid for the poor and disabled, and Medi-
care for the people older than 65 years. In Medicaid, 36 out
of 50 states covered pharmacotherapy treatments and 24 out
of 50 states covered smoking cessation counseling in 2002."”
In Medicare, coverage of smoking cessation counseling have
just started in 2005."

As a part of “Third Term Comprehensive Control Research
for Cancer” granted by the Japanese Ministry of Health, Labor
and Welfare, we have been conducting a research to establish
nicotine dependence treatment services in clinical setting in
Japan. In this research, we are developing an evidence-based
clinical guideline for nicotine dependence treatment. We are

also conducting medical economy studies to examine cost-

effectiveness and cost-benefit of nicotine dependence treatment
based on Japanese data. In July 2005, we had submitted the
proposal to the Japanese Ministry of Health, Labor and Welfare
for reimbursement of nicotine dependence treatment services.
For the proposal, we developed standard protocol for nicotine
dependence treatment in routine medical practice (Fig. 3). We
estimated the budget impact of the protocol-based nicotine
dependence treatment. We assumed percentage of these who
utilized the services would gradually increase from 0.1% to
0.5% for the first five years and would be constant. We found
out that if we start the nicotine dependence treatment services,
the medical cost would be reduced by 0.6 billion Japanese yen
after seven years, 7.5 billion yen after ten years and 22.5 billion
yen after 15 years (Fig. 4).

In conclusion, to reduce smoking-caused health burdens, it
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40

30 1 Reduced medical costs
B2 Treatment costs

Billion yen

is necessary to establish evidence-based nicotine dependence
treatment services and disseminate them into routine medical
practice under the health insurance coverage as a part of

comnprehensive tobacco control.
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scores measuring health parcaption, and physical and mental well-being also In 2003. The
higher the HSQO-12 score, the befter the outcome. Duration of smoking cessation was
categorized into 3 levels: short Qless than 10 years), moderate (1029 years), and lorg (=380
years). Results: Mean age was 75.3 for men and 77.3 for women. On average, a higher
proportion of men quit smoking for >30 years than women (49.8% vs. 37.4%). Wilh
adjustment for age, race, education, marital status, ving arangement, alcohol use, body mass
index, and aumber of cigaretles smoking/day i the past, means of HSQ-12 scores of physical,
mental, and soclal functioning were lowest (worse] among older ex-smoker men with shortest
cessation duration (< 10 years) and highest (better) among these who had quit smoking for
more than 30 years or longer {p-trends <0.001) - see Table. The association remained strong
and significant with further adjustment for comerbidities. However, no assoclation was
observed In older ex-smoker women. Conclusions: Longer duration of smoking cessation In
older ex-smoker men is associated with higher HRQOL. A smoking cessation Intarvantian early
In life could have a great potential to Improve quality of iife in older age. More research is
needed to determine reasons for the tack of association between length of smoking cessation
and qualily of life In women.

Adjusted Mean of H$Q~12 Scoros for Men Ages 65+ by Duratian of Smoking Cesaetion Categories

Cassation Dwatlon Leveis
< 10 yesrn 10-28 yeera =3 yoars P-Trend®
(No. of people} (205) 357 (1055)
Summary Score (D-800) E404 583.6% 61089 <0.00%
Fhysical Compeonent Seora (0-400) 2491 279.5% 29579 <D.00%
Mentad Component Score {-400) 2913 3039 31329 <0.001

e, dechel use, BYY, and mavber of Cigaredles smoki]
mﬁ the thorlest ezesafien durclicn dq o BU models, m

for ega, racy, eduralica, waital statis,
Ia u §§<om<nm 1p<om1 io: froup tased
s far 1t cesetion duration cna!mums visalie bessd ot GLEE modsls

3980
Effect of Smoking Cessatlon on the Number, Proliferation and Adhesive
Properiles of Endothelal Progenitor Cells

Mirlam Puls, Marco Schroeter, Jasmin Sieler, Lena Stifehann, Stefan Andreas, Toblas
Raupach, Gerd Hasenfuss, Stavios Konstantinides, Katrin Schasfer; Georg August Univ, ©
Goattingen, Germany

Endothelial pregenitor cells {FPC) may pariicipate in vascular repalr, and studles reposted that
cardiovascutar risk fectors are assoclated with reduced circulating levels of EPC. In order to
examine the effact of smoking cessation (SC) on EPC number and function, we prospectively
followed (over 6 months) 124 smokers (50 men; mean age, 47.1::12.2 years} participaling In
a supervised S-week SC program. In contrast to previous studies which focused on heslthy
young aduits, additienal cardiovascular risk factors or lmown cardiovasculer disease wers
present In 59 (47.6%) and 9 (7.3%;) of cur patients, respectively. At the end of the S-week
Intsrvention, perticipants had decreased smoking from 20.2 {o 1.2 cigareftes per day, and 86%
completely quit smoking. SC was associated with a slgnificant decreass in plasma LOL
¢holesters] (P=0.007) and fibrinogen (P=0.0004} lavels at 5 weeks, whersas a dscrease In
hsCRP levels was observed 6 months later (2.2:+-1.8 vs, 1.421.1 mg/l; P=0.025). SC fid not
significantly elter the number of clroulating CD34+, VEGF-RZ+ cells (0.19:x0.18 vs.
0.17::0.18%; P==0.88), or the number of EPC colony forming unils (4346 vs. 58:x46
EPC-CFU; P=0,22). On the other hand, fewer acLDL+, lectin-+ cefls could be expanded ex vivo
after SC (197186 vs. 124105 calfs; P<D.0001), and this effect persisied 6 months later
(1122283 cells). Interestingly, the decrease in acLDL-+; lectin+- cedls after SC was particularly
prenounced In parsons with additional cardiovascufar risk facters. Further studies revealed that
SC was associated with reduced adhesion of acLOL+ cells to flbronectin-coated culfure dishes
(60226 vs. 3515 cells; P=0,001), and to mature endothefal cells (304141 vs. 21:£12;
P=0.003). As the reduction of EPC adheslon after SC might be refated to a reduction in
oxidative stress, we detenmined plasma levels of asymmetric dimethyl arginine (ADMA), a
competitive infibitor of endothelial nitric oxide synthase. ADMA levels significantly decreased
after SC {from 0,70:+0.13 t0 0.66:+0.15 umo¥/L; P==0.008). The results of this angolng study
were partly unexpasted In view of previous reports. They suggest that smoking and smoking
cessafion may modulate EPC function, particutarly adhesion, rather than circufating EPC
numbers.
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Population Science

mg BID group {34.6%) was aso significanty higher than placebo (23.3%, p=0.0355). All doses g
of varenicline were safe and well-telerated, with overall discontinualion rates smélar fo
placebo. Nausea ocourred more frequently with varenicine and was mild to modarate n
mntensity. Concluslons: This was the first randomized, doubls-blind, placebo-conirollesd study
that evaluated the effest of varenichine in conjunction with smoking cessation counsefng using

the 4-week COR and CA rate In Japan. Results demonstrate that varenicling, e firstin a new
class of compounds developed for smoking cassation, s efficaclous and well iolerated ia the
Japanese population.

ST
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3981
Efficacy and Safely of Varenicline, an o482 Acetylcholine Nicotinic
Recaptor Partial Agonist, for Smoking Cessation in Japanese Smokers

Masakazu Nakamura, Osaka Med Cntr for Health Science and Promotion, Osaka, Japan;
Yoko Fuflmoto, Nami Maruyama, Tare Ishibashi, Pfizer Globa! Rsch and Development,
Tokyo, Japan; Karen Reeves; Pfizer Global Rsch and Development, Groton, CT

Background: Smeking Is the leading preventeble cause of liness ard premature desth by
increasing the risk of acute M, sudden death and cerebrovascular disease. Varenicling, an
432 nicotinic aceiylcholine receptor {nACKR) partial agonist, was developed specifically for
smoking cessation with the potential to relieve nicoting eraving and withdrawal symploms
while reducing the reinforting effects of nicotine. Superior efficacy of varenicline 1 mg BID
compared with bupropion 150 mg BID and placebo In achleving smoking cessation at the end
of the 12-week treatment and one year was demonstrated in two identically designed,
randomized, double-blind, 52-week studles conducled in the United States, The objective of
this study was to evaluate the effect of varenicline in conjunction with smoking cessation
counseling in Japanese smokers. Methods and Results: ln a randomized, double-blind
placebo-conlrolled study in Japanese smokers, treatment with three doses of varenicline (0.25
mg BID, 0.5 mg BID, 1 mg BID}) for 12 weeks was folfowed by a 40-week non-drug treatment
period. All subjects were glven brief counseling at sach study visit. A totat of 618 smokers from
19 centers in Japan wera traated; 515 smokers were diagnosed as nicotine dependent, scoring
5 or greater on the Tobacco Dependence Screener (TOS). The 4-week continuous quit rate
(CQRY during weeks 9~12, the primary endpoint, was significantly higher for all doses of
varenichne than for placebo {39.5%), and fhe highest quit rate was achieved in the 1 mg BID
group (65.4%, p<0.0001). The continuous abstinence (CA) rate during weeks 8-52 in the 1
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3582
Lipoprotein{a), Hormone Replacement Therapy and the ank of Future.
Gardiovascular Disease in Women

Jacqueline Suk Danik, Brigham and Women's Hosp, Boston, MA; Nader Rifal, Children's
Hosp, Boston, MA; Julie E Buring, Paui M Ridker; Brigham and Women's Hosp, Bosion, MA

BACKGROUND: Whils multiple studles indicate that hormone replacement therapy (HRT)
decreases plasma levels of ipoprotein {8) (Lp(a)), whether this effect alters the refationship of
Lp(a) with cardiovascutar risk Is unknown. METHODS: Lp{a} was measured at bassling among
27,191 initially healthy women of whom 12,075 wera on HRT and 15,661 were not. The risk -
of first-ever major cartlovascular event over a fen-year period {nonfatal myocardial Infarction,
nonfata! cerebrovascular event, coronary revascularization or cardiovascular deaths) was
assessad In Cox-proportional hazard models according to baseline Lp{) levals and HRT status,
and adjusted for confounding variables. RESULTS: As enticipated, Lp(a) velues were lower
among women aking HRT (median 9.4 vs. 11. 6 mg/dL, P<0.0001). Furthermore, in women
net taking HAT, the hazard ratio of future cardiovascular disease for the highest Epfa) quintile
compared to the lowest was 1.7 {Pfrend among quintiles <0.0001). In conrast, among
women taking HRT, there was no elevation of cardiovascular risk seen fhazard mtio 1.1,
Pirend =0.20]. Interaction between HRT and Lp(e) quintiles on CVD was significant
(Pnteraction = 0.005). CONGCLUSIONS: The relationship of high Lp(a) levels and Incident
cardiovascular events Is modified by hormone replacement therapy in women.

Lp(a), Hormone Therzpy and Cardicvaseular Disease
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3983
Normalization of Coronary Microvascular Function in the Infarct Arlery by
Bons Marrow-derived Progenitor Cells after Acute Myocardial Infarction:
Results from the Double-blind, Placebo-controlled Repair-AMi Trial

Sandra Erbs, Axel Linke, Heart Catr, Univ of Leipzig, Leipzig, Germany; Birgit Assmus, J.W.
Goeths Unlv, Frankfurt, Germany; Christina Hoffmann, Heart and Dishetss Calr NRW, Rubr
Univ of Bochum, Bad Qsynhausen, Germany; Volker Schachinger, Torsten Tonn, Stephanie.
Dimmelar, W, Goethe Unfv, Frankfurt, Germany; Gerhard Schuler, Heart Catr, Univ of
Leipzig, Leipzig, Germany; Andreas M Zeiher, J.W. Goethe Univ, Frankfurt, Germany; Rainer
Hambrecht; Heact Cntr, Univ of Leipzig, Leipzig, Germany

Recenlly, Intracoronary (i.c.) infusion of bone marrow-derived progenitor calls (BMC) in patients
{pts} with reperfused acute myocardial infarction (AMI) has been shown to augment cardiac
function and prevent endsystolic volume expanston. This was partially attributed to an improved
progenitor cell-mediated neovascularization, but clear evidence from studles In humans is
missing 4o far. Therefore, the “Le. Doppler substudy” of the randomized, double-blind, and
placebo-controlled REPAIR-AMI trial {Reinfusion of Furiched frogenitor cells And hfarct
FRemodeling In Aeute Myocardial hfarction) almed to Investigate the effects of an 1.c. BMC
therapy on coronary microcirculation in pis with reperiused AM). In this substudy, a total of 54
pis were enrolled (BMC: n=28; placebo; n=26). Caronary flow reserve (CFR) In the infarct
artery as well as In a reference {ref.) vessel was assessed by I.c. Doppler at the time of study
therapy and at 4 months follow-up. Results: At the time of study therapy (3—~7 days after AMI),

— 258 —



iR

MARE - 2

NARE EBRFED
KENZ BT AIREE OB AR Y — B R ORSE AT 5 FE

REHRAIZERZE TT

KE BE HEA BEE  KE FW

n B 5 &£
BT F25 BRI
200742 158 1T

=5 E

— 259 —



HAIFREREFZE O

AREICHIF DIRIEE DD iRE2

5 —E ORI 55

RENRRICERZATT

KE BiRY WA mEx?

TRIG AR

HAEICBWTIE, FHER - BEGEETIT
HEOT, DN REEEL L CEEOVARSH
EfESNTER AWNLEHEELLTiITbLs L
b, FOFHIZRE) ZITOREIMELN TN S
PEEHTAZEIZIEELRIETHA.

RREEFZORBOFMOFEEL LCE, BEY
BN, BREROWTZENRH DY 4 O
FIZTEREIN TS, DPARSOEE, [31E)
DIGHEL, PARBEIT) ZLIlLoTHEESN
7= & 4E # (Jlife-year saved) R R EAEFFEH
(quality-adjusted life years) Ta& )7, [{# 1]
DIFEE, PARBIN L TERF - THE
W & #E 2 5 (willingness—to-pay) &R D FT & 7
B0 Fhbh, NAKD R RFEFICEHET
BrBIiE, HARBO [HR] © [ER] 28
ECHETZEDEREHE LD, LALENS,
INL T EBHICRTZENE LW LD o
T, BAEICBWTIE, PAKRZ OB
TR ENTVRVONEIRTH 5.

(R 2 [ER] 2, PARZICELL-EH
WCRESTWANIE, BENICERICEELRHA
THBD, ZoM, ) 1 O2EELRA(L L2
L7zs, BRFREBEEICE>TIEIRLEELRHE
H?P)ELT, PAMBEERT)ILEIZI-T,
FROEBBEVLIG SN HED, Bdb.

REREEMO Tk & L CRBRASITOHMEEIZA

D? MBEELTOIOGEOBRLITLLEVWEE
DERE WHOIIEENEBREOBRAPORET 5D
DOTHAH., REENEFREOERE HLFEEL
ThWHEEOBRAMT O Bea0EM Y RS L
EZONBEE, BREIRSEELITHREY
Aoy FATHREETL. BIIEH L, #HPE
e EORIEDS R VERY, RFIIR A L) BB
BHDHEAIZ W EVW)OPHETHA ). /2L
Z R DS, FEEFFR CHo-L LT, EHE
FICIRFE R AR T L) 2FFEICITBEYICIE%
NhnwkEzZ6N5,
bivbiug, B 17 EFERETBRERE
B SRR [ 25 AR ORIEIIRIR K UM
DIEY FIZET A58 (FENFEE - KIEEW)
D—&E LT, EEPHHZEEOHMADHFTE)
WTWABXKENZBWT, PARZHED L) IZHR
HENTVE»EREL. RKEOEEGET
i, FAES, BEREBIUY - AMBEL DI
RETHAEI LMD, DARBIIHTEEZ D
FICRERHEES KB SN TWEDOTIE vk
BT THL. MOBRELLPo72DIE, K
EC B DPAKRED, BIFOREDD LI LA
LETThbNTnED0, Zhe bFEEL L THEE
BIZiTFbNTWAEDIPEWVI ATHL. AETER
WZowTi, BEAEZERFEURBEMB SRR
MEZICTHEVYEIT-o> T 52, ATk, £

D BBLIT TAL  ET Y RFEFTMEFHESREERIR  EiFE 0 & 236-0004 HETEIRXAE® 3-9
2) Bhbe nB®a  MENBEIIFAY Y Y —BIRWERPSAFH - BRI E

3) ATLE LwAs  BZREERMERAMFTREE

0368-5187/07/ ¥ 500/5% 3L /JCLS

NREE vol7l No.2 200742 A

(17) 103

— 260 —



£ VR—YRIST7EHEE HMO & PPO OB Crak X b))

HMO PPO
= Health Maintenance Organization Preferred Provider Organization
E=4=]: ) EgEHEoay Fu— EEEHay ba—)b
LR FERFERER & BT BB O H % AR ERBRBRE SN L o EEEE 2O E R Y

Ho MEEBATIThNLESEY - X2

RIS bz .

BENA > T47 BRMBRMZT-YAEZTE)LTH1 Y

YT 4 THME

HF—rE—NN—DFEE EEV-CA0#MEra ba— LT 57

EFEAy VT 2 REL B iTo0E
EHBEILBEE LV OFEHETERYT -
»RMETL. BENAY bT -7 UANOEE
BB A 2 L2, RMKENRESINS.
ERAMBEN LYY AERTEIETAHEL L
VT4 7ML

T b F =N DRENIHFIEL .

= bEF - DFREEE ) EMPFET
b, F=bF—N—ThHLEMENL LW
B — A RBASHb 2 v

EFEOBEHYE MEEICEERASNAREYL, BRI
R % RESTEEN S B .
HEOB Keiser Parmanente %

A L ER - EEEE L oM TELNE I
%
Health Net Inc. %

) ZoRGRENEBEEOLETHY,

DEEZNZ DWW TR L 72w,

REOERRRS
KETIE, EEEEEEE 2R E L EET
E(ATF4 7)) EBREODOEERE (AT
474 F)ERWTE, ERIBNLZT-EXL
LTI TwA, ERERREIL, FITEANES
D—BELTHEEIII->THEBASINTE.

KEOEREEE O GDP id, £EEOH
THTITRTTHEL, BEEO LR, EERE
DEBEAZTHLLEIZLESTHRELZAEHRE L2 -
Tz, 20729 1980 FMRE LD, ERE O
Hl (EZEE D 5 AIUTEIE T 5 REBUE O] 123F
LTHBROPFTEAYFA—V NI THOEREY
AFANFEEL, WAETIE, KEIZBITARME
AR OKE DD, ZORDANVATT v EERA
L"CWZ)IZNIS).

A=Y N 7HEOEREY AT LAOREIL, R
MEhs, MG AER, FIENE Mgk lz—
EOBEHIRREIZEBL EIAHIIHD. ZOVAT A
DEERYREREE LT BEHEFHAM Health
Maintenance Organization : HMO) 7% 4. HMO
DERW LI, FiE L BERRBEE (R/E
) B— kLo TnEHDTHAS.

104 (18)

TN T — 2 3 VO ERET A,

A=V P TREOEERY AT LADREIZIEN
VT —3arads H 2L PPO(Preferred
Provider Organization) ® & 9 12, RF&E 4 E
DEFET—CAEBE 2L L, RENAZ
WENLDR Y P T NOERBECFIHT S
X9 EFT A X5 A%, Point of Service (POS)
Plan ® & 912, HMO & PPO 87k %
AFLbHB(FR)Y.

A=t

2006 £ 3 A, KEAY 7 V=T HMIZBWT
NVAT Ty RRBB/ELTHEY AV FFrT7HD
Ml AN, PARBYT-CAOHY FIZELT
MaRYRELTo72 FMNE, ~+—T P77
ROERY AT APRLFEZELTWLHMND 1 DT
AHO EFM LB, HMO B @ Keiser
Parmanente'” (LLF, Keiser &%) &, PPO % v
b 7 — 7 #l & Health Net Inc.'® (LLF, Health
Net LB THAH. HEHEYAEOMEFIX, W
B EMTH D, Keiser DB FH DOBALIL,
Assistant Medical Director for Quality and
Clinical Analysis, Health Net ®fH2435 ORI,
Regional Medical Director T& o 7Z.

NREHE vol 71 No.2 200742 A

— 261 —



RERER

1. DAEREZDEEIASR

MR & b, AL, United States Pre-
ventive Task Force' & American Cancer
Society? D H A FI A4 Y IZino TERL Tz,
ERAIROPASEBLTBY, BEHYLEEZD
HRELTWDLOWHANA, FEEIFA, KB
ATHA. BBV AL IZE L TiE, [50 &L
LEOBMY NAY) R OBEEIZIT S BELULOR
EIZxF LT, PSA (prostate specific antigen) 7 A
M, FHEEFHELTLL-72ELT, HEIFD
PSR L T 5 (Keiser) J, [50 L LB
N LT, ERSRELZBEESITLILEZHOT
W5, PSAREIZEL TIE, FEAEKBNRFE
X0 T, EEESS W OHERESR T
# 5 (Health Net) ] & DEETH o72. Hind AR
ZLBWARZIE, BREICHETALIE T VAN
BEWH T LT, MEME DEREZEBO TR W
DT ETHoT.

1) IPABREORR

Keiser Tid, 50~69 mOLMHITH LT 2 41
1EORVYES T 74—l L BB EHRL TV
% (40~49 BICB L CIXEMR L OO L TFE
M), ZHRIRFOB/RTUY LD ETH D
CELZIEORZST, "XBE v iEh
Liz®, MRED 4% W 1EMICZTEZEL TWAE
L) b Tk LTRHER).

Health Net Ti&, 20~40 O HEIIE 3 FEIZ
1B, 40 PR, EMICL 282X
HrEoWRLTVWS, Fi, 0L EOE
v EST T4 =LA REY, TES L
2EWCIEZITZLIHEEL VD, BEERE
i, V=71 yogEL LT fThi T,
2005 4E, AU T AN TIZBIT AR ZHE
EMTIETH RSB LADD)IE, 749% THo
7z,

2) KEBHAKREDOIRR

Keiser TiZ, BOEU LI LT, F£IZ1E®D
BT 2 b, 54EI2 1 B0 SKEBNRERE

NHEE vol. 71 No.2 200742 R

(Flexible Sigmoidoscopy) (= & A4, 10 412 1
FE DK MR EE (Colonoscopy) 12 & BT % HE 4%
LTWa, ZBRIEIFHFOBRT A% TH 5.

Health Net {2817 5 KBV ARZ OHLY A
b, Keiser E[FEETH D, BEE REEFH
5L A, XY EEOKEARSGERE T B
HTnEEWS, 20064, AV T7HNVZTITH
T AR FIL 457% THo 7z,

3) FEENLABRBOIRR

Keiser Tl, 30~64 % E CORXMWITH LT, 3
121 ED PAP 7 A b & HPV (human papilloma
virus) EXITH) T L B HER L T 5. 18~29
RICL3EIZIEDOPAP 7 X MA2ERL, Bl
FIZx L CHPV EAXBIML TITH 2 L x o
TWb, ZZRIEFOBRT79% Th 5.

Health Net Tl&, 21~65 & F TORHEIIH L
T, PAPT7A &A% Ed 3FITTEIZTH
LD TWDE. 20064, AU TNV TIZ
B AL SHEIL, 819% TH o7,

2. DA ORENRIE

MR L CE, [EHLTwIEER
BMOWEIZL o TER->TEY, EBEPLELLH
DD LEELH L (Keiser) |, TED LD %
HEIT>THnAEPICL TN -3 g3 ryH'E
<, —HRICIEE 2 2wAs, FATA, KEBEM»A, T
BEEPAMZOZZEABIIRE Cldnvy. B
D4 b & 5 (Health Net) | £ ORIZETH o 7.

WAL OERIZE L TEOFEEIEH L), &
WHRWIZXT LT, YT ANV T OMETIE
(HED DL, T/, N7 v 7)) R— b (HEkR
KOBDERE 2 5. BEIER LIMAE ICEA)
ELTHTHLERD S (Keiser) ] & OEIE % 1%
7o, DARRBOERICH 72> TOBIFOREFERIE
Biix, (72w, 72720, X747 708EE, &
By 72 B A D TITh N TV 5 (Health Net) | &
DZETHD. BARSICEREIFRIELND S
EBIDPEVICIZIE, [HD. EITLADTA
W22 o 125G, JISAFINS DT ITE W, Has
ADALETREDOBE AL, V722 HF RS
WS, BAKZIE, ETHEADRENTH AL

(19) 105

— 262 —



(Keiser) l, & 5. EITWADEE, HIOXAHKIG
WOEREELR Y, BEBEIERRZ DL D,
KL DT A DTS AL D » 2% (Health
Net) ] &, BHFEZRRIEINR - TE T

3. FE2EMO EOEDEHM

MAMBOZSELY FITA7-0I1213E) Lzb
IwhrtniIMuwica LT, [0, MZ0E
ERASBLR L PIEMICERL T ZET
H5H. FICHGO RIS ORFINEIHERE 25
STWAIENEETHL. EMOE#TED S
T2ODRBFENA T A THORETHLE. HF
2, AR ZZHROERE AT TE2HAL
THEBAZITH T EBKRITH S, KL, FEHA
DBRARBRLHRTEORERIIHEF v =i
SHRTH D, B, BARZOENMEICET
HIVCFVARBETLLENHDL. D70\
WXEHIBAF R 2SR 8 72 W (Keiser) |, [EE D& D
KETHAH. FHE, ML TVREZfHE-T, B
AEDORKPBNIDWTEHEXITTo T 5. &R
~NDHEBELEETH L. T, EMISH LTI,
WMZSDEREPED L0, BREWEA VT4
THE Z 5N Tw5AB (Health Net) | & DEE %215
7.
BENAE) ST AEENEA T4 7
&, [ 7V —THBAOEE: & (B3I L 5 RRE
A ERIET), FOTNV—TOFBERIIL-T,
REEAEEEINLI LD L. IRBEHOA
FIZX D (Health Net) ] EDZ L Thotz.
T W LT L BREMANORFIVT 4B
T OEMAE~DXF VT 141d [7% v (Health
Net) | EWHZ L ThHAB.

0
SRIOFAETIE, FEFIME L EFEMOT S
DEREH/BL LN TE, BETOHEISHZ D
DD, BAKRZOTW ) HAZIZIZRETH-7-. F
SIMEDE S TH B DVAKRS (AP ARE, T8
SEPARRE, REDPARRE) B DIZHEET 508
BTSSP ENT W WIRE O ER
WL TIEHEBHTHAL I L D@L T/,

106 (20)

HH - IREFOENDD DL LR, TS
YREOMB CH Y, KEOBBASH % EREH
BEowmT, B REE (RBEEAZEIZE 5T
X2V T ) A SIRG) & Ry e — ¥ AR T
WA iToTn5, PAMZIE, EEEZINHR
Bkl 2T A E V) FERTYH, HEEOMEE
ARmOLEVIEKRTYH, BEEENICEELRSE
EDLHITHA.

FeH
KEO A= N 7ROMBEBHL, 2SA
MEBY—VCADH ) FIZoWTHET ) #{EEIT
o7 BAMZ O — Y 2iE, US Preventive
Task Force O HENTWRAT A NT A4 VI
EOVTRMESINTBY, IPAKRE, FEEN
ABBICE L TE, BWEBEREIERI LT
7o FFRIL7z 2 oM OHELEFE L b, AATAK
2, FEENARS, REBEVARZIZIE, EEREE
TR RED D B & DFBRTH o7, BARSDOE
fEid, ER-BEBEAOFTHRESNTEY, &
ZOZBEREFOLIZODOAREE LT, WA
HLF LY, HFOEERZTBAL Tz £
72, BRI TABEENRA T4 7L ER
LW,

X ER:

1) Gold MR, et al:Cost-effectiveness in Health and
Medicine. Oxford University Press, New York, 1996

2) Drummond MF, et al:Methods for the Economic
Evaluation of Health Care Programmes (2™ed). Ox-
ford University Press, New York, 1997

3) Drummond MF, et al: Economic evaluation in health
care. Merging theory with practice. Oxford University
Press, New York, 2001

4) Boardman AE, et al : Cost-Benefit Analysis ; Concepts
and Practice. Prentice Hall, Upper Saddle River, 1996

5) Neville AM, et al: An alternative cost effectiveness
analysis of ThinPrep in the Australian setting. Aust N
7 ] Obstet Gynaecol 45(4) : 289-294, 2005

6) Shen Y, et al: A model-based comparison of breast
cancer screening strategies ; Mammograms and clini-
cal breast examinations. Cancer Epidemiol Bio-
markers Prev 14(2) : 529-532, 2005

7) Pignone M, et al:Cost-effectiveness analyses of
colorectal cancer screening ; A systematic review for
the US. Preventive Services Task Force. Ann Intern

v

A vol 71 No.2 20074 2 H

— 263 —



8)

9)

10)

1)

12)

Med 137 :96-104, 2002

Pauly MV : Valuing health care benefits in money
terms. Sloan FA (ed) : Valuing Health Care: Costs,
Benefits, and Effectiveness of Pharmaceuticals and
Other Medical Technologies. Cambridge University
Press, Cambridge, 1995

Clarke PM : Cost-benefit analysis and mammographic
screening ; A travel cost approach. J Health Econ 17
(6) : 767-787, 1998

Ohshige K, et al : Willingness to pay for a public health
checkup program ; Assessment by the travel cost
method. Jpn J Public Health 51 (11) : 938-944, 2004
Wrse b & - TRl 17 FEE A S EF E DT s B i
R4 GRS EE [ PART ORENEIE
BRUREOD Y FFIZHTA05E] (EEWEE - KIE
BB - SHETERRESE, 2006

B GR) « BEREES. KM, 1998

NHREE vol 71 No.2 200742 A

13)
14)

15)

17
18)
19)

20)

— 264 —

Folland S, et al: The Economics of Health and Health
Care(3*ed). Prentice-Hall, New Jersey, 2001
BWEAR TR Y Ry 7T OREEE L FOYEE EE
E1b4 80 7-19, 1993

ME—  KECBT AR Y N7 OBLIK & R
EHR 448 53-71, 1993

The Office of the Patient Advocate
http://www.opa.ca.gov

Keiser Parmanente

http://www kaiserpermanente.org/

Health Net Inc

https://www .healthnet.com/portal/member/home.do
US. Preventive Services Task Force(USPSTF)
http://www.ahrq.gov/clinic/uspstfix htm

American Cancer Society

http://www .cancer.org/docroot/home/

(21) 107



J Occup Health 2005, 47 134140

Field Study

u Occupa tional Health

Two New Criteria of the Metabolic Syndrome: Prevalence and the
Association with Brachial-Ankle Pulse Wave Velocity in Japanese

Male Workers

Koichi Mrvaki*2, Asako Hara!, Mariko Na1to?, Toru Naito* and Takeo NAKAYAMA®

IDepartment of Preventive Medicine and Public Health, School of Medicine, Keio University, Department of
Molecular Epidemiology, Medical Research Institute, Tokyo Medical & Dental University, *Department of
Preventive Medicine/Biostatictics and Medical Decision Making, Nagoya University Graduate School of Medicine,
4Section of General Dentistry, Department of General Dentistry, Fukuoka Dental College and *Department of
Health Informatics, Kyoto University School of Public Health, Japan

Abstract: Two New Criteria of the Metabolic
Syndrome: Prevalence and the Association with
Brachial-Ankle Pulse Wave Velocity in Japanese
Male Workers: Koichi Mivaki, et al. Depariment of
Preventive Medicine and Public Health, School of
Medicine, Keio University—In 1998 and 2001, The
World Health Qrganization and the National Cholesterol
Education Program Adult Treatment Panel il proposed
working criteria for the metabolic syndrome (MS), but
they are not perfect for use in diverse ethnicities. In
2005, the International Diabetes Federation (IDF) and
eight societies in Japan respectively proposed new
criteria. However, there has been no report regarding
the application of these new criteria in Japanese
workplaces. We conducted a cross-sectional study of
377 healthy Japanese men aged 20-64 yr who worked
in a chemical factory in Kanagawa, Japan. Participants
completed a self-reported guestionnaire, underwent a
physical examination including waist measurements
and brachial-ankle pulse wave velocity (baPWV), and
provided overnight fasting blood samples. The
prevalence of MS in Japanese men was 17.0% and
13.5% according to the new IDF and Japanese criteria
respectively. In both of the new criteria, baPWV was
significantly higher in those with MS than those without
MS (1,568 = 264.2 vs 1,362 = 204.6 cm/sec, p<0.001
in the new IDF criterion; 1,574 + 265.2 vs 1,368 = 209.1
cm/sec, p<0.001 in the Japanese criterion). In the
analysis of the 5 or 6 subgroups stratified according to
the number of MS components, baPWV increased
significantly with increasing number of MS components
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{p for trend<0.01 in both criteria). The new IDF and
Japanese criterion are both good for diagnosing MS
among Japanese because a linear increase in baPWV
occurred with increasing MS componenis after
adjustment for potential confounding factors. Further
studies are expected using these new criteria.

(J Occup Health 2006; 48: 134—-140)

Key words: Metabolic syndrome, baPWYV, New
criteria, Japan

Metabolic syndrome (MS) is a cluster of metabolic
disorders including central obesity, glucose intolerance,
hypertension, and dyslipidemia®?. These traits occur
simultaneously to a greater degree than would be expected
by chance alone*®. Although the contribution of an
individual trait may be small, multiple traits may act
together and exert an even greater influence than any one
trait alone®,

The concept of MS has become well established, and
several studies have suggested that subjects with MS are
at an increased risk for type 2 diabetes®” and
cardiovascular disease®'?. However, there has been no
uniform case definition for MS.

In 1998 and 2001, the World Health Organization
(WHO)™ and the National Cholesterol Education
Program Adult Treatment Panel IIT (NCEP ATP ITH)!* each
proposed working criteria for MS. The NCEP ATP 111
report recommended the use of five variables for
diagnosis of MS, including waist circumference,
triglyceride level, HDL cholesterol level, blood pressure,
and fasting glucose level. Subjects meeting three of these
five criteria are classified as having MS. The WHO
criteria are more complex because they take account of
microalbuminuria and plasma insulin levels.
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According to the NCEP ATP III and WHO criteria,
several studies of the prevalence and characteristics of
MS have been conducted among diverse ethnicities™2,
Some studies showed ethnic variation in the prevalence
of MS!5 1623 and some studies which conducted in Asia
suggested that the definition of central obesity
recommended by the NCEP ATP HI was inappropriate
for Asian populations which are generally of smaller build
than Caucasians because the criterion had been based on
data from Caucasian cohorts!® 721,

In consideration of the ethnic differences in prevalence
and characteristics of MS, the International Diabetes
Federation (IDF) proposed the worldwide MS criteria that
includes a criterion for Japanese in April 2005,
According to the new IDF criteria, a person defined as
having MS must have central obesity plus any two of the
following four factors: 1) raised triglyceride level; 2)
reduced HDL cholesterol; 3) raised blood pressure; 4)
raised fasting plasma glucose. With regard to the
definition of central obesity, ethnic specific values for
waist circumference are used.

At almost the same time, in April of 2005, eight
societies in Japan, the Japan Society for the Study of
Obesity, the Japan Atherosclerosis Society, the Japan
Diabetes Society, the Japanese Society of Hypertension,
the Japanese Circulation Society, the Japanese Society
of Nephrology, the Japanese Society on Thrombosis and
Hemostasis, and the Japanese Society of Internal
Medicine, proposed a new criterion of MS for Japanese™.
According to the criterion, subjects are defined as having
MS if they have central obesity plus any two of the
following three factors: 1) dyslipidemia (raised TG level
and/or reduced HDL cholesterol); 2) raised blood
pressure; 3) raised fasting plasma glucose. To our
knowledge no assessment of these new criteria has been
performed among Japanese workers.

Pulse wave velocity (PWV) is an index of arterial
stiffness?:27, and is regarded as a non-invasive marker of
vascular damage®-39. Previous studies have demonstrated
that PWV is a marker of the severity of cardiovascular
disease®" and a predictor of future events®39. As well, it
is applicable as a screening tool for cardiovascular risk
in a general population® 3%, Recently, a simple device
for measuring brachial-ankle PWV (baPWV) has been
developed and made available® 3.

MS is a predictor of cardiovascular mortality®'® and
many studies have focused on the association of
cardiovascular disease and its risk factors with increased
PWV3E32.34.3638) - However, there are almost no studies
relating PWV to MS*>3%, and no study to our knowledge
has investigated the relationship between PWV and MS
as defined by the new criteria.

The aims of this study were to assess the prevalence
and characteristics of MS using the two new criteria, the
new IDF criterion and the Japanese criterion, and to

135

investigate the association between baPWV and MS in
middle-aged Japanese men.

Methods

We conducted a cross-sectional study of Japanese male
workers who worked in a chemical factory in Kanagawa,
Japan. Of the 438 male workers, 377 (86.1%) aged 20—
64 yr participated in the study. We divided the subjects
into two subgroups according to the kind of occupation,
office workers and laborers. Office workers were 176
(46.7%) and laborers were 201 (53.3%).

Of 377 subjects, 43 (11.4%), 4 (1.1%), and 7 (1.9%)
were taking medication for hypertension, dyslipidemia,
and diabetes, respectively. Although there were the
potential effects of medications on metabolic values, we
did not exclude the above-mentioned subjects because
they should be included in each criterion of MS and for
the purpose of reflecting the workplace population as it
is without selection bias.

Participants completed a self-reported questionnaire
(including medical history, medication use and smoking
status), underwent a physical examination (including
height, weight, waist circumference, blood pressure, and
baPWYV measurements), and provided overnight fasting
blood samples. Body mass index (BMI) was calculated
by kg/m?. baPWV was measured by well-trained nurses
on the left and right sides using the PWV/ABI device
{Nippon Colin, Aichi, Japan) which was approved by the
US Food and Drug Administration (FDA) as VP-2000/
1000. We used the mean value of the right and left
baPWV values. Of 377 subjects, 67 (17.8%) showed
21,600 cm/sec baPWV and were diagnosed as having
abnormally high PWV values. In this study, past smokers
and those who had never smoked were combined and
compared with current smokers. All subjects in the study
gave their informed consent for the use of personal
information for analysis. The Ethics Committee of the
Keio University School of Medicine, Tokyo, Japan,
approved the study protocol.

Definition of metabolic syndrome

According to the new IDF criterion, the characteristics
of MS in Japan are defined by the following cutoff limits
and the subjects are defined as having MS if they have
central obesity plus two or more of the other components:
1) central obesity (waist circumference =85 cm in men);
2) raised triglyceride level (triglyceride =150 mg/d/) or
specific treatment for this lipid abnormality; 3) reduced
HDL cholesterol (HDL cholesteroi<40 mg/d!) or specific
treatment for this lipid abnormality; 4) raised blood
pressure (systolic blood pressure =130 mmHg or/and
diastolic blood pressure =85 mmHg) or freatment of
previously diagnosed hypertension; 5) raised fasting
plasma glucose (fasting plasma glucose =100 mg/d)) or
previously diagnosed type 2 diabetes.
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According to the Japanese criterion, the characteristics
of MS are defined by the following cutoff limits and the
subjects are defined as having MS if they have central
obesity plus two or more of the other components: 1)
central obesity (waist circumference =85 cm in men); 2)
dyslipidemia (triglyceride =150 mg/d/ or/and HDL
cholesterol<40 mg/d/) or medication for dyslipidemia;
3) raised blood pressure (systolic blood pressure 2130
mmHg or/and diastolic blood pressure 285 mmHg) or
medication for hypertension; 4) raised fasting plasma
glucose (fasting plasma glucose 2110 mg/d/) or
medication for diabetes.

According to the NCEP ATP III criterion'?, the
characteristics of MS in men are defined by the following
cutoff limits and subjects having three or more of the
components are defined as having MS: 1) waist
circumference>102 cm; 2) triglyceride =150'mg/d/; 3)
HDL cholesterol<40 mg/dl; 4) systolic blood pressure
=130 mmHg or/and diastolic blood pressure 285 mmHg
or known treatment for hypertension; 5) fasting plasma
glucose =110 mg/d/ or known treatment for diabetes.

J Occup Health, Vol. 48, 2006

Statistical analysis

All log-normally distributed variables (fasting plasma
glucose, triglyceride, and HDL cholesterol) were log-
transformed before statistical analysis and back-
transformed for reporting. Differences in metabolic,
anthropometric, and numerical demographic variables
between individuals with and without MS were assessed
using independent samples ¢ testing. The x? test was used
to determine whether frequencies for categorical variables
differed between these two groups of subjects. Age-,
BMI-, systolic blood pressure (SBP)-, and smoking status-
adjusted Pearson correlations were calculated to
investigate the relationship between baPWV and MS as
well as other metabolic and anthropometric variables.
Multivariate logistic regression analysis was used to
assess the relationship between risk of increased baPWV
and each feature of MS. All analyses were performed
with the SPSS statistical package for Windows version
12.0. All reported p-values were two-sided, and p<0.05
was considered statistically significant.

Table 1. Clinical and biochemical characteristics of all the subjects and the subjects with or without metabolic syndrome by the

Japanese criterion and the new IDF criterion

Metabolic syndrome

by the Japanese criterion

by the new IDF criterion

All subjects No Yes No Yes
n 377 326 51 313 64
Age (y1) 456 = 11.6 443 + 119 51.8 = 6.34% 446 = 11.9 50.8 = 8.21%
Height (cm) 168.6 = 6.37 168.6 = 6.44 168.5 = 5.93 168.6 = 6.25 168.7 = 6.97
Weight (kg) 65.8 = 10.3 64.4 = 9.69 74.6 = 9.64% 64.1 = 9.31 74.1 = 10.8*
BMI (kg/m?) 23.1 =326 226 = 3.06 262 = 2.80* 22.5 = 3.00 26.0 = 2.97*
Waist circumference (cm) 832 £ 9.20 817 = 8.74 92.8 = 5.65% 81.3 = 855 92.4 = 6.32%
Systolic blood pressure (mmHg) 1340 = 17.3 1316 = 163 1494 + 15.5% 1315+ 163 146.4 + 16.9*
Diastolic blood pressure (mmHg) 814 = 124 79.7 = 119 92.2 = 9.99% 795 = 11.8 903 = 11.5%
Fasting plasma glucose (mg/dL) 96.3[1.24] 93.4[1.20] 116.7[1.371* 92.7[1.19] 115.7{1.36]*
Total cholesterol (mg/dL) 205.8 = 37.0 203.0 = 35.6 2239 = 40.5% 202.6= 358 221.5 = 38.9%
Triglyceride (mg/dL) 112.9[1.74] 103.7[1.67] 195.0{1.64]1* 102.5[1.66] 181.0[1.71}*
HDL cholesterol (mg/dL) 54.1{1.28] 55.4[1.27] 46.6[1.31]* 55.7{1.27] 47.1[1.30}*
baPWYV (cm/sec) 1,396 = 228.3 1,368 = 209.1 1,574 = 265.2* 1,362 = 2046 1,563 = 264.2*
Current smoking (%) 58.6 58.9 56.9 58.5 59.4
Waist circumference =85 (cm) (%) 435 347 100* 319 100*
SBP =130 or DBP 285 (mmHg) (%) 38.5 30.7 88.2* 30 79.7*
Fasting plasma glucose =100 (mg/dL) (%) 30 - - 217 70.3*
Fasting plasma glucose =110 (mg/dL) (%) 18.8 135 54.0% - -
Dyslipidemia# (%) 313 232 84.0* - -
Triglyceride =150 (mmg/dL) (%) 28.4 - - 19.5 71.9*
HDL cholesterol<40 (mg/dL) (%) 93 - - 6.4 23 4%

Data are means = SD and % for normally distributed variables, and geometric means [GSD] for non-normally distributed variables.

#p<0.001; 1p=0.001 for the t test of differences in means or the %2 test of differences in proportions for continuous and categorical

variables, respectively, in comparisons between subjects with or without metabolic syndrome.

Triglyceride 2150 (mg/dL) or/and HDL cholesterol<40 (mg/dL).
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Fig. 1. The relation between baPWYV values and metabolic
syndrome by the Japanese criterion and the new IDF
criterion. #p<0.001 for the t test of differences in
means in comparisons between subjects with or
without metabolic syndrome.
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Fig. 2. The relation between baPWYV values and the number
of components of metabolic syndrome by the Japanese
criterion and the new IDF criterion. *p<0.001; 1<0.01
for Tukey’s multiple comparison test. #p<0.01 for
linear trend test adjusted for age, BMI, SBP and
smoking status.

Table 2. Multivariate logistic regression analysis with baPWV# as a dependent variable and
metabolic syndrome as an indepedent variable in the Japanese criterion and the new

IDF criterion

OR (95% CI)t p
Metabolic syndrome by the Japanese criterion 2.08 (0.90-4.81) 0.087
Metabolic syndrome by the new IDF criterion 2.88 (1.30-6.37) 0.009

*High baPWV was defined as 21,600 cm/sec, tAdjusted for age, BMI, Systolic blood

pressure (SBP), and smoking status.

Results

Table 1 shows the clinical and biochemical
characteristics of all the subjects and the subjects with or
without MS by the new IDF criterion and the Japanese
criterion. The prevalence of MS was 17.0% (n=64) in
the new IDF criterion and 13.5% (n=51) in the Japanese
criterion. Using the NCEP ATP III criterion, the
prevalence of MS was 5.84% (data not shown).

In both the new criteria, subjects with MS were
significantly older, and had higher BMI, waist
circumference, SBP, DBP, fasting plasma glucose,
triglyceride, and baPWV but smaller HDL cholesterol
than the subjects without MS. Height and percentage of
current smoking subjects did not differ between the two
groups in both the criteria.

In the analysis of two subgroups, laborers and office
workers, the prevalences of MS were not significantly
different in both the new IDF and Japanese criteria
(p=0.083 in the IDF criterion; p=0.111 in the Japanese
criterion) (data not shown).

baPWV was significantly higher in those with MS than
those without MS in both the criteria (1,563 = 264.2 vs

1,362 + 204.6 cm/sec, p<0.001 in the new IDF criterion;
1,574 = 265.2 vs 1,368 = 209.1 cm/sec, p<0.001 in the
Japanese criterion) (Fig. 1). After adjustment for age,
BMI, SBP, and smoking status, baPWV was still
significantly higher in those with MS than those without
MS (p=0.001 in the new IDF criterion; p=0.045 in the
Japanese criterion). In the two subgroups, laborers and
office workers, baPWV was also significantly higher in
those with MS than those without MS in both the criteria
(p<0.001 in both the criteria in both subgroups) (data not
shown).

Subjects with different numbers of components of MS
were placed in 6 and 5 subgroups, respectively, in the
new IDF criterion and the Japanese criterion (graded from
0 through 5 and 4, respectively). Following stratification
into the 6 and 5 subgroups, age-, BMI-, SBP-, and
smoking status-adjusted baPW'V significantly increased
with increasing numbers of components of MS (1,257 =
172.2, 1,371 £ 158.0, 1,438 = 231.5, 1,648 + 246.8, 1,669
+ 344.Tcm/sec, p for trend<0.01 in the new IDF criterion;
1,264 = 171.1, 1,364 = 169.9, 1,465 = 235.4, 1,553 =
236.9, 1,689 = 281.1cm/sec, p for trend<0.01 in the
Japanese criterion) (Fig. 2). The subjects with 1, 2, 3,
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and 4 components of MS had significantly higher baPWV
than those without MS in both of the criteria (p<0.001
for all). It was also shown in the two subgroups, laborers
and office workers, that baPW'V increased with increasing
number of components of MS after controlling for age,
BMI, SBP, and smoking status (p for trend<0.01 in both
criteria for laborers; p for trend<0.05 in both criteria for
office workers) (data not shown).

To assess the utility of the two new criteria of MS to
identify individuals with increased baPWV, we analyzed
the risk of increased baPWV in relation to MS in the two
criteria by a multiple logistic regression analysis. After
controlling for age, BMI, SBP, and smoking status, the
odds ratios for increased baPWV in subjects with MS
were 2.07 (95%CI=0.90-4.81) in the Japanese criterion
and 2.88 (1.30-6.36) in the new IDF criterion compared
with those without MS (Table 2).

Discussion

In the present study, only 1.6% of all subjects were
classified as having central obesity using the NCEP ATP
III criterion of central obesity (data not shown) and the
prevalence of MS by the NCEP ATP I criteria was 5.84%
which is a quarter of the prevalence of 24.0% reported in
the U.S. using the NCEP ATP III criteria’®. Because the
NCEP ATP 1H criteria are based on data from Caucasian
cohorts, the great difference of the prevalence of MS may
reflect not only the prevalence itself but also the build
between races and, thus, the NCEP ATP III criteria may
not be appropriate for Japanese.

On the other hand, the prevalences of MS by the new
IDF and Japanese criteria were 17.0% and 13.5%,
respectively, in middle-aged Japanese men. Because the
new criteria use ethnic specific values for waist
circumference, the difference of MS prevalence between
Japan (17.0% by the new IDF criterion; 13.5% by the
new IDF criterion) and the U.S. (24.0% by the NECP
ATP III criterion) may reflect the true value of the
difference of MS prevalence. Thus, the new two criteria
may be better for diagnosis of MS than the NCEP ATP
III criterion, although we understand that the present data
cannot be simply compared with previous data obtained
using the other criterion of MS.

The two new criteria are similar in that they regard
central obesity as an indispensable item and include the
criteria of dyslipidemia, hyperglycemia, and hypertension.
However, there are two different points. First, the fasting
plasma glucose threshold is higher in the Japanese
criterion than in the new IDF criterion. If the cutoff value
for the fasting plasma glucose in the Japanese criterion
(=110 mg/dL) is substituted with the cutoff value in the
new IDF criterion (=100 mg/dL), the number of subjects
with MS increases by 9 to 60 (15.9%) which is almost
the same number as that of the MS subjects by the new
IDF criterion. Therefore, the difference in the prevalence
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of MS between the new IDF criterion (17.0%) and the
Japanese criterion (13.5%) was mainly the result of a
difference in the fasting plasma glucose threshold.
Second, while the new IDF criterion uses two items of
dyslipidemia, i.e. HDL cholesterol and triglyceride, for
the criteria of MS on equal terms with other criteria, the
Japanese criterion put the two items together as
dyslipidemia. Weighting each trait equally in the new
IDF criterion may overweight the contribution of
dyslipidemia to MS, though it is unlikely that each trait
confers equivalent disease risk. '

Of the 377 subjects, 14 (3.7%) satisfied the IDF
criterion of MS but did not satisfy the Japanese criterion
of MS. Their mean value of baPWV was 1,482.4 + 290.1
and it was not significantly different from that of those
who satisfied both criteria (baPWV=1,585.8 = 255.0,
p=0.241) or that of those who satisfied neither criteria
(baPWV=1,362.1 + 204.6, p=0.148). Therefore, we could
not conclude which of the two criteria was good for
Japanese men in terms of a predictor for high baPWV.

The present study demonstrated that MS was
significantly associated with a risk of increased baPWV
after adjustment for the potential confounding factor of
aortic stiffness in both the new criteria. This assures that
multiple risk factors act together and exert an even greater
influence on future events than expected by each risk
factor alone. Our data concurs with a previous study
which reported that clustered features of MS are related
to increased aortic PWV®. However, in the previous
study, the characteristics of MS were not defined by any
proposed criteria but by their original criterion because
the aim of the study was to investigate the association
between clusters features of MS and increased aortic
PWV.

Although the present study also demonstrated that the
new IDF criterion was a better predictor of increased
baPWYV than the Japanese criterion, further studies are
expected to assess the utility of the two new criteria to
identify individuals with increased cardiovascular risk,
because baPWV is a surrogate marker of cardiovascular
disease.

The present study has several limitations. First, the
number of subjects was relatively small and the results
of this study need to be assessed in larger sample size.
However, there was a strong and positive association of
MS components with the level of baPW'V after adjustment
for potential confounding factors in both of the new
criteria, and the relationship between baPWV and MS
was not associated with the kind of occupation according
to the analysis of the subgroups of laborers and office
workers. Therefore, we suggest that the two new criteria
are good for diagnosing MS among Japanese men in large
populations. Second, we used a surrogate measurement
of arterial stiffness and therefore may not have identified
its prevalence precisely. However, previous studies have
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shown that PWV reflects vascular damage®-3% and
severity of cardiovascular disease®?, and predicts future
events’239; moreover, PWV is a non-invasive marker.
Therefore, PWV may have been an appropriate marker
for arterial stiffness in the present study. Finally, our
cross-sectional study design lacks information on the time
sequence of events and, thus, does not permit
identification of causal relationships.

In conclusion, the new IDF criterion and the Japanese
criterion are both good for diagnosing MS among
Japanese men, because a linear increase in baPWV
occurred with increasing MS components after adjustment
for potential confounding factors in both the new criteria.
Our study was a cross-sectional study, and further
prospective studies are expected to follow.
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Abstract

Background: it has been suggested that periodontal disease may be an independent risk factor
for the development of atherosclerosis. However, the relationship between periodontal disease
and atherosclerosis has not been fully elucidated. This study aimed to assess the effects of
periodontal disease on atherosclerosis.

Methods: The study design was a cross-sectional study. Subjects were 291 healthy male workers
in Japan. We used the Community Periodontal Index of Treatment Needs (CPITN) score, average
probing depth and gingival bleeding index (rate of bleeding gums) to assess the severity of
periodontal disease. We also used the Brachial-Ankle Pulse Wave Velocity (baPVVV) as the index
for the development of atherosclerosis.

Results: The unadjusted odds ratio (OR) of atherosclerosis in relation to the CPITN score was
1.41 [95% Cl: 1.16—1.73]. However, after adjustment for age, systolic blood pressure and smoking,
the CPITN score had no relationship with atherosclerosis (adjusted OR: 0.91 [0.68-1.20]).

Conclusion: Our results show no relationship between mild periodontal disease and
atherosclerosis after appropriate adjustments.

Background potential mechanisms that could explain a role for perio-
For many people, periodontal disease causes problems in  dontal disease in atherosclerosis are general inflammatory
day-to-day life due to loss of teeth. Recently, it has been =~ mechanisms and specific bacterial interactions. One
argued that periodontal disease may be an independent  hypothesis is that the cause of atherosclerosis is direct
risk factor for the development of atherosclerosis. The  injury to vascular endothelial cells by an infecting organ-
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ism; another is that inflammatory cytokines contribute to
atherosclerosis [1,2]. It has been reported that the infected
or inflamed area in periodontitis is associated with mac-
rophage activation via increased serum lipopolysaccha-
ride concentrations [3]. It has also been reported that
subjects with advanced periodontal disease had endothe-
lial dysfunction and evidence of systemic inflammation,
possibly placing them at an increased risk for cardiovascu-
lar disease [4]. The relationship between periodontal dis-
ease and diseases of the blood vessels, such as peripheral
vascular disease and coronary heart disease (CHD), has
been discussed in several reports [5-9]. For example, a
meta-analysis of nine cohort studies (eight prospective
and one retrospective) comparing individuals with and
without periodontal disease showed that the relative risk
{RR) of cardiovascular events was 1.19 [1.08-1.32]. When
the outcome was restricted to stroke only, the RR was 2.85
[1.78-4.56] [9].

More than 70% of all people have gum problems [10].
Among Japanese, the prevalence of advanced periodontal
disease is 32% in people in their 40 s and 47% in people
in their 50 s {11}. Advanced periodontal disease is defined
by a Community Periodontal Index score (CPITN score)
of 3-4. The CPITN score, which is defined by the World
Health Organization (WHO) protocol and provides a
standardized means of measurement, makes it easy to
compare reports. Periodontal disease is one of the most
widespread diseases in the world [12], and if it affects
atherosclerosis, it must be considered an important aspect
of public health. Therefore, it is essential to clarify the rela-
tionship between periodontal disease and atherosclerosis.

We defined atherosclerosis by using Pulse wave velocity
(PWV), an index of arterial stiffness [13,14] regarded as a
non-invasive marker of vascular damage | 15-17]. Previous
studies have shown that PWV is a marker of the severity of
cardiovascular disease [ 18] and a predictor of future cardi-
ovascular events {19-21]; moreover, it can be applied as a
screening tool for cardiovascular risk in a general popula-
tion [16,22]. Recently, a simple device for measuring bra-
chial-ankle PWV (baPWV) has been developed and made
available [23,24].

In this study, we assessed the effect of periodontal disease
on atherosclerosis from the viewpoint of the relationship
between CPITN score and Brachial-Ankle Pulse Wave
Velocity (baPWV), by which we non-invasively assessed
the progress of atherosclerosis.

Methods

Study subjects and design

This was a cross-sectional study. The setting was a Japa-
nese chemical company. After receiving approval from the
ethical committee of Keio University School of Medicine,

http:/AMww.biomedcentral.com/1471-2458/6/131

we obtained informed consent from 291 male employees
of the chemical company who were selected for participa-
tion in the cross-sectional study. In September 2004, we
gave the participants questionnaires about their daily life
and dental habits. Oral and medical examinations were
performed in October 2004, at which time the question-
naires were also collected.

Periodontal measurements

We used the CPITN score, average probing depth and gin-
gival bleeding index (rate of bleeding gums) to determine
the severity of periodontal disease. Dental examinations
were conducted by two dentists who, according to the
WHO protocol, used flat dental mirrors and periodontal
probes [25]. Teeth numbers 2, 3, 8, 14, 15, 18, 19, 24, 30
and 31 were studied, and six segments of each tooth were
evaluated. Probing depth was measured at two locations
per index tooth. Each sextant was designed as either
healthy (Score 0), bleeding but no dental calculus
detected (Score 1), calculus detected but no pockets
(Score 2), a probing depth of more than 4 mm (Score 3)
or a probing depth of more than 6 mm (Score 4), accord-
ing to the highest score recorded at the index teeth. The
highest score was recorded as the CPITN score of the par-
ticipant. The assignment of the two dentists to subjects
was carried out at random. Interexaminer agreement
between the dentists was tested at baseline and calculated
using the Kappa statistics. The same dentists carried out
the dental examinations during the entire study period.

Medical measurements

We used baPWYV as the index for atherosclerosis. Nurses
measured the baPWV and blood pressure of each subject
twice using a baPWV/ABI device (Nippon Colin, Aichi,
Japan) while the subject was at rest in a supine position.
This device, approved by the US Food and Drug Adminis-
tration as VP-2000/1000, can monitor bilateral brachial
and ankle pressure wave forms simultaneously using the
volume plethysmographic method, with two optional
tonometry sensors for carotid and femoral arterial wave
measurements. The nurses practiced baPWV measure-
ments beforehand and made arrangements for standardi-
zation.

Age and smoking status were self-reported, and medical
history was acquired by interview. We applied pack-years
{smoking period [years] x number of packs [/day]) as the
cumulative smoking index. Height, weight, systolic and
diastolic blood pressures (SBP and DBP), fasting blood
glucose level, serum lipid levels [total cholesterol, triglyc-
eride and high-density lipoprotein (HDL) cholesterol]
and HbA1c were measured in all subjects.
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Statistical analyses

The distributions of triglyceride, HDL cholesterol and
HbAIlc were skewed and regarded as log-normal. There-
fore, these data were logarithmically transformed, and the
Student's t-test was applied. For age, as the distribution
was skewed and not log-normal, the Wilcoxon's rank sum
test was applied. The other variables were regarded as nor-
mally distributed, and the Student's t-test was applied.

We divided the subjects based on CPITN score, average
probing depth and gingival bleeding index. Subjects with
CPITN scores of 0, =1, 3 and =4 were defined as
healthy, having periodontal disease, having advanced per-
iodontal disease and having severe periodontal disease,
respectively. Similarly, for average probing depth and gin-
gival bleeding index, we placed the subjects in four
groups. The boundary values for average probing depth
were 2 mm, 3 mm and 4 mm, and those for gingival
bleeding index were 25%, 50% and 75%.

We defined atherosclerosis as baPWV =1400 (cm/sec),
which is an independent variable for risk stratification by
the Framingham score and for the discrimination of
patients with atherosclerotic cardiovascular disease. It is
the commonly used cut-off value in clinical practice [16].

Table |: Characteristics of study participants

http:/Mww.biomedcentral.com/1471-2458/6/131

Odds ratios (ORs) and 95% Cls were calculated using
logistic regression analysis. All statistical analyses were
performed using SPSS for Windows version 12.0 (Statisti-
cal Product and Service Solutions, IL, USA), and statistical
significance was accepted at p < 0.05.

Results

Mean age and body mass index were 46.6 + 11.5 yearsand
23.4 + 3.66 kg/m? (mean + SD), respectively, which are
typical values in healthy male Japanese workers. The max-
imum and minimum ages were 21 and 63. The biochem-
ical values of blood did not reveal any significantly
abnormal characteristics. The distribution of the CPITN
score was typical in Japanese people and in people from
other countries [10,12,26-28]. The case-control ratio was
0.99 (case: N = 145, control: N = 146). Between the case
and control groups, significant differences were found in
age, blood pressure, pack-years, periodontal measure-
ments and other variables (Table 1). The periodontal con-
ditions of the case group were worse than those of the
control group. For example, in the case group, the preva-
lence of severe periodontal disease was about one-ninth,
but in the control group, it was about one-fourth (Table
1). [Note: I don't quite understand what "one-ninth” and
"one-fourth" mean in the above sentence.] The agreement
between examiners was fairly high (Kappa statistics =
0.767, p value = 0.029).

Atherosclerosis (+)¥* (N = 45) Atherosclerosis (-)** (N = 146) p Value

Mean +SD Mean +SD
Age 519 7.9 40.7 1.9 0.000*
Weight [kg] 65.4 9.3 : 68.2 1.3 0.027#%
BMIit [kg/m?] 23.5 32 23.5 33 0.942
Systolic blood pressure [mmHg] 143.6 163 127.1 1.5 0.000*
Diastolic blood pressure [mmHg] 89.0 10.6 772 9.2 0.000*
Total cholesterol [mg/dl] 201.9 377 195.3 353 0.13%
Triglyceride [mg/dl] 164.9 §29.0 1320 126.1 0.034*
HDLicholesterol [mg/dI] 539 15.6 54.5 13.0 0.728
Fasting plasma glucose concentrations [mg/dl] 107.6 288 95.0 17.0 0.000%*
HbA | ¢t [%] 522 047 5.07 0.54 0.011*
Pack-years 16.6 179 108 13.6 0.003*
baPWVT [cm/sec] 1609 185.2 1275 84.8 0.000*
CPITN scoret 272 I.19 220 1.24 0.000*
Average probing depth [mm] 3.20 1.00 2.78 0.87 0.000*
Gingival bleeding index [%] 48.8 - 40.0 - 0.042%
Prevalence of periodontal disease™*[%] 90.3 - 86.2 - 0.299
Prevalence of advanced periodontal disease***[%] 73.4 - 50.7 - 0.000*
Prevalence of severe periodontal disease™*[%] 24.6 - 1.6 - 0.005*
Number of teeth 258 52 26.0 5.4 0.773

1 BMI: body mass index, HDL: high-density lipoprotein, HbAlc: hemoglobin Alc, baPWV: brachial-ankle pulse wave velocity, CPITN: Community

Periodontal Index of Treatment Needs
* p value < 0.05
**Atherosclerosis is defined as baPWV 2 {400 (cm/sec)

*# Periodontal disease, advanced periodontal disease and severe periodontal disease are defined by CPITN scores of =1, =3 and =4, respectively.
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