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The EGAT study

on behalf of the EGAT investigators
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Thai CV risk calculator
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The betas (log odd ratios) for each risk factor are: b,e=0.083, byale= 0.281, bgpp=0.021, bgiabetes™

0.69, btcz 0.002, bhdlz -0.02045, bsmokc:O-401-

For each person, define:

FullScore = (0.083008142056285*age) + (0.280941013648663*sex) +
(0.0211138760108559*sbp) + (0.690046802105415*d1abetes) + (0.00213604464073627*tc) +

((-0.0214754847257043)*hdl) + (0.400677891541307*smoke)

Sum of all risk factors x beta coefficient

= individual risk profile
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The Association between Saturated Fat Consumption and
Long-term Cardiovascular and All-Cause Mortality

Prapimporn Chattranukulchai Shantavasinkul, MD, MHS', Nantaporn
Sittikho, MSc', Prin Vathesatogkit, MD>=,
Daruneewan Warodomwichit, MD?, Piyamitr Sritara. MD2,
Vijj Kasemsup, MD, PhD?

Division of Nutrition & Biochemical Medicine, Department of Medicine, Faculty of Medicine
Ramathibodi Hospital, Mahidol University, Bangkok, Thailand
2Division of Cardiology, Department of Medicine, Faculty of Medicine Ramathibodi Hospital,
Mzahidol University, Bangkck, Thailland
% Department of Community Medicine, Faculty of Medicine Ramathibodi Hospital, Mahidol
University, Bangkok, Thailand

Abstract

Background: Cardiovascular disease (CVD) is the leading global cause of death.
The link between a higher intake of saturated fat, elevated cholesterol and CVD is
well established. Nevertheless, recent meta-analysis indicated that there was no
evidence to support the notion that saturated fat increases the risk of CVD mortality.

Objectives: This study was aimed to assess the association between dietary
sailurated fat intake, including lard, and CVD death and all-cause mortality in Thai
population.

Materials & Methods: This was a cohort study with 30-year of follow-up. A total of
3,498 participants (77.2% male) from the Electricity Generating Authority of Thailand
(EGAT) cohort, 35 to 59 years of age at baseline were included in the study. We
excluded participants who had pre-existing CVD. Multivariable cox-proportional
hazard model adjusted for major CV risk factors, including age, sex, body mass

index, systolic blood pressure, diabetes status, total cholesterol and HDL-
cholesterol, was used to determine the association between dietary saturated fat

intake and CVD events and mortality.

Results: The mean age of participants at baseline was 43.0+5.1 years old. Overall,
there were 516(14.8%) CVD deaths and 919 (26.4%) deaths during 30-year follow-
up period. Multivariable-adjusted hazard ratios (HRs) of CVD mortality and total

mortality for saturated fat intake were 1.59 (95% confidence interval (Cl),1.12 -2.27)
and 1.29 (95%Cl, 1.07-1.56) respectively. Additionally, intake of lard as cooking cil

was associated with higher CVYD mortality and total mortality. Multivariable-adjusted
HR of CVD mortality and total mortality for lard intake were 1.45 (95%CI, 1.04-2.02)

and 1.31 (95%Cl, 1.09-1.58)

Conclusions: Intake of saturated fat, particularly lard, was associated with higher
long-term CVD mortality and total mortality. Further study is needed to explore
whether the changes of dietary fat intake overtime will have an effect on CVD events
and mortality.
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CARDIOVASCULAR DISEASE

e aLion Twelve-year changes in vascular risk
factors and their associations with mortality
in a cohort of 3499 Thais: the Electricity
Generating Authority of Thailand Study
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Accepled 23 December 2002

From research to public policy

Thailand but reliable data about the determinants of these changes are Tew.

Methods [n 1985, male and female emplovees of the Electricity Generating Authority ol
| ; ] H ]

Thailand took part in a cardiovascular risk factor survey. In 1997, a follow-up

survey was conducted and causes of death were determined for those subjects

known to have died. Changes in levels of vascular risk factors over 12 years, and

Fighting against NCDs

the associations of baseline risk factors with vascular mortality, were calculated.

__Mortality rate(PKY) _

CHD Age-standardized mortality in men 35-64

B Official

II I —

UK-Glasgow USA-Stanford Aus-Perth France- Spain- China-Beijing Thailand-EGAT

Toulouse Catalonia

MONICA Project. Lancet 1999: 353:154/-5/
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Framingham Heart Study:.
Long-term Population-Based Study

Home pf The

Framingham Heart Study i j

Original cohort: N = 5209 men and women (ages 28-62)
1948 —  —  — —  —  —2008|

Offspring study: N = 5124 men and women (ages 5-70)
1972— — — — 2008 .
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Third Generation study:

N=4095 men and women



TN

Seattle
5] ) North
Washington Dakota

Montana
Minnesota
Port(l)and

Minneapolis
0

Framingham Heart Study:
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Framingham Coronary Heart Disease Risk Score

The Framingham Risk Score estimates risk of heart attack in 10 years.

Original cohort: N = 5209 menjiiliass 39
1948 —

—

—

Sex *. Male (O Female Risk of Heart Attack or
Death In Next 10 Years

Smoker ) Yes + No

Offspring study: N = 512
1972 —  Total Cholesterol 270

HDL Cholesterol 72

Third Gene Systolic BP 138
N=4095 me

Blood Pressure Being Treated with Medicines ) Yes + No
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Figure 1 Map showing study sites and number of participants in EGAT cohorts



EGAT 1
EGAT 1/1 EGAT1/2 M EGAT1/3 M EGAT1/4 I EGAT1/5 M EGAT 1/6 EGAT 1/7

1985 1997 2002 2007 2012 2017 24 0)20%
n= 3499 n= 2967 = 2360 n=1958 n=1609 N =1230 =77

Total Mortality (TM) = 536 ™ =819 ™ = 1035

EGAT 2
EGAT 2/1 EGAT2/2 M EGAT2/3 WM EGAT 2/4

EGAT 2/6

1998 2003 2008 2013
n= 24999 n= 2687 n= 2286 n = 2039

2023

n="2°7

™ =121 ™M =232 ™ = 305

Age (25) 35-54 EGAT 3/1 EGAT 3/2 EGQA(\;I; g/?) EGZA(\)E S/ 4
M:F 3:1 = 23 n=177 n =77
o yearly F/U . N
//

1985 1997 2002 2007 2012 2017 2022
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Data at each time poINnt (ndicate: avaitavle at some time points
Demographic data: including Social Status
- Several set of questionnaires: (SF-36, EQ-5D, GPAQ, sleep, stress, MOCA, etc.)
Body anthropometry
Blood pressure and general physical examination
Blood tests: including DNAs, lipid, (heavy metal), renal parameter, etc.
- Chest X-ray, ECG, ABI, BMD, (Echocardiogram), Body Impedance, Urine, etc.

Nutritional assessment



Distribution of Socioeconomic Status
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Mahidol University

Level of Income
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5% -
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5.80%

60%

50%

40%

30%

20% -

10% -

0% -

Level of Education

52.40

%

27.20

0/

/0

20.40

Primary orSecondary Bachelor
Below or Above

Occupational Status

45% 42.20%
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35%
30%
25%
20%
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Outcomes (1989)

URTIMENAULURHA
Mahidal University

- Fatal + Nonfatal

CHD

Anterior Infarct

Fatal + Nonfatal

Stroke

Area of temporarily
blocked blood flow

Blood clot
in the middle
cerebral
artery

Blockage in the internal

rarabd artarv



Outcomes (update 1997 - 2018)

- Cancer - PAD - CKD

Normal antcry Atherosceratio artery

- CHD

Blzcked _umen in Deanck
of Lok Corcnary Artery

«

- Periodontal

GFR

~
™S Anteriar Infarct
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- 3,499 Participants from the EGAT study:
Total events = 504

22 years follow up

-Completed SES data in 1985

Non Cardiac
Confirmed vital status in 2007 OTHERS

*Verifying causes of death 37%

- Socioeconomic measures Non Cardiac

Malignancy

Data analysis; Cox proportional hazard

33%
model




Outcome Ascertainment bt
STEP 1: Obtain from EGAT health office (100% coverage till age 60)

STEP 2: Search in National Database (3 sources: 98% coverage for mortality, 90%
for hospital admissions)

STEP 3: Acquired Medical Records (90% of step 2)
STEP 4: Home Visits / Verlbal AULOPSY (for those missing in step 1-3)

STEP 5: Independent adjudication committee
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From research to public policy

Thailand but reliable data about the determinants of these changes are Tew.

Methods [n 1985, male and female emplovees of the Electricity Generating Authority ol
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Thailand took part in a cardiovascular risk factor survey. In 1997, a follow-up

survey was conducted and causes of death were determined for those subjects

known to have died. Changes in levels of vascular risk factors over 12 years, and

Fighting against NCDs

the associations of baseline risk factors with vascular mortality, were calculated.

__Mortality rate(PKY) _

CHD Age-standardized mortality in men 35-64
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Abdominal Obesity and Coronary Heart
Disease in Thai Men

Wichai Aekplakorn,™ Varapat Pakpeankitwatana,i Crystal M.Y. Lee,i Mark Woodward,} Federica Barzi,;
Sukit Yamwong,* Nongnuj Unkurapinun,§ and Piyamitr Sritara®

was found between the AUC for WHtR and that for

Abdominal Obesity is a better predictor fi - -

lusion: WHIR is, marginally, the best of the four

fO r C H D th an B I\/l | es considered to predict CHD events in Thai men.

: T ' ' T " x SR T ‘ Acy words: waist circumference, coronary heart disease,
in Thai men. Obesity. 2007;15:1036-1042. e
) ’ central obesity
Objective: To determine the association of four simple
anthropometric indices with coronary heart " ___ EE—
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HR of Lipid to B
Fatal+nonFatal MI ANGIOLOGY

Harzard Ratio
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DL IS a better prediCtor [
for CHD than LDL

|

1SD of LDL -1 SD of HDL 1SD of TG

EGAT CHD events 1985-2002

Sritara P. et al. Angiology 2006



The EGAT Heart Score

Developed in 2005
Predict 10-year risk of CHD

Available in - point system and chart system

§£2 Actual event EGAT scome with blood test
m EGAT score without blood test - B Framingham CVD risk score

M
(4]

]
o

p—y
n

-
o

17-year CV risk (%)

First Second Third Fourth Fifth
Quintile of predicted risk bassd onorginal Framingham heart score

Figure 4 Comparisont between EGAT heart scores (with
and withont variables obtained from a blood test) and the
Framingham CVD score in predicting 17-year CVD events in
EGAT 1. The full version of the EGAT heart score includes
age, sex, total cholestercl level, smoking status, diabetes,
hypertension and waist cdrcumference. The short version
{(without blood tests) excludes diabetes and total
cholesterol this should be useful in remote communities
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Socioeconomic status as an independent predictor for cardiovascular death and all-
cause mortality in the Electricity Generating Authority of Thailand Study: 1985-2007

Prin Vathesatogkit*, Sukit Yamwong*, Mark Woodward®, Sayan Cheepudomwit*, Sarana Boonbaichaiyapruck*, Nongnuj Unkurapinun®, Piyamitr Sritara*

*Cardiology division, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Thailand
*George Institute for International Health, University of Sydney, Australia
¥Medical and Health Office, Electricity Generating Authority of Thailand, Thailand.

Background:
Lower Socioeconomic status (SES) has been associated with
poorer cardiovascular outcomes and all-cause mortality in Level of Education & Mortality Level of Income & Mortality
western countries. Some studies from Asian countries rd Rt o Lovel of Edocations vl Ancyvis Wezerd Rt fo Lovl o Incame: Wlivriable Ansiyis
showed conflicting result. We examine whether : ‘T |
socioeconomic status associates with cardiovascular (CV) T 5
death and mortality in Thailand’s largest and longest cohort | - e st K 1000
4 172 178’ ' Secondar 2 L ‘.m 000
study, the EGAT study. | : . Bachelor | W : 12, 520000
 p<0o) » p<0.01
0 bjECtive: 0 | ' * p<0.001 o ' « p<0.007
CvVD Non-CVD CvD Non-CVD
To study the magnitude of effects of socioeconomic status
on mortality in Thais.
Method: Occupational Status & Mortality | SES & All-cause Mortality

Socloeconomic Status
and CV mortality

The EGAT study
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A platform for young
researchers

Building research capacity
for Thai students
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Medical student from Ramathibodi Hospital @ ESC 2016
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without it but is
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Genetic Polymorphism of Zinc Transporter-8 Gene (SLC30A8), Serum Zinc
Concentrations and Proteome Profiles related to Type 2 Diabetes in Elderly
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International Journal of Hygiene and

Environmental Health
Volume 236,Ju|y 2021, 113790

Effects of long-term air pollution exposure on | o |

. . . Table 5. The odd ratios (95%CI) of having high CAVI (high or moderate CAVI versus low
ankle -bI'aChlal lndCX and Cardlo-ankle vas ClllaI' CAVI) for IQR increase in 1-year average levels of pollutants
index: A longitudinal cohort study using data

. : . High CAVI
from the Electricity Generating Authority of gh €
Thailand study PMio 0.95 (0.83, 1.07)
Kanawat Paoin * & &, Kayo Ueda * °, Prin Vathesatogkit ¢, Thammasin Ingviya ¢ ¢, Suhaimee Buya f, Arthit Phosri g,

Xerxes Tesoro Seposo "', Nisakron Thongmung ', Teerapat Yingchoncharoen €, Akiko Honda ® ®, Hirohisa Takano * ?, 03 097 (083’ 1 ’ 14)
Piyamitr Sritara ©
NO: 1.08 (0.92, 1.26)
Highlights
576 SO 1.06 (0.88, 1.27)
« ABI and CAVI are surrogate measures of atherosclerosis.
 This is the first study to examine the long-term effects of air pollution CO L15 (0’98’ L.3 4)

on CAVL
 Although not significantly, lower ABI was associated with higher CO.
« NO; was positively associated with CAVI but not significantly.

 In contrast, PM;o was inversely associated with CAVI but not
significantly.
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Atmospheric Environment ATNGSPHERC

Volume 259, 15 August 2021, 118515 ——

ELSEVIER

Long-term air pollution exposure and serum
lipids and blood sugar: A longitudinal cohort
study from the electricity generating authority of

Thailand study

Kanawat Paoin ?, Kayo Ueda * ® & &, Prin Vathesatogkit ©, Thammasin Ingviya %, Suhaimee Buya ¢, Arthit Phosri f,

Xerxes Tesoro Seposo B, Nisakron Thongmung ", Teerapat Yingchoncharoen €, Akiko Honda * ®, Hirohisa Takano *

b Piyamitr Sritara ©

Highlights
« Impaired serum lipids were associated with PM;g, SO, and CO.

« Elevated fasting plasma glucose was also associated with PM;q, SO, and
CO.

« This study suggests the effects of air pollution on serum lipids and
blood sugar.

TC (mg/d)
LDL-C (mg/dl)
HDL-C (mg/dl)
TG (mg/d)

FG (mg/d)

PM; (pg/m’)

5.6 (4.0, 7.2)*
6.6 (4.3, 9.0)
-1.8(-3.7, 0.1)
2.9(-0.9, 6.8)

2.8 (L5, 4.2)%

O3 (ppb)
-2.4(-32, -L6)*
~2.3(-3.5,-1.2*
~03(-1.3,0.7)
2.2(-4.1, -02)*

~1.9(-2.6, -1.2)*

NO, (ppb)
~0.1(-0.9, 0.7)
0.1(-11,1.2)
0.7 (-1.7, 0.4)
1.0(-1.0,3.1)

0.4 (-0.3, 1.1)

SO, (ppb)

10.2 (7.5, 13.0)*
11.1(7.2, 15.2)*
33(-62, -0.3)*
4.3(-1.8,10.7)

6.8 (4.5,9.1)*



Chemosphere

& .. Volume 287, Part 1, January 2022, 132117
ELSEVIER

Long-term air pollution exposure and decreased
kidney function: A longitudinal cohort study in
Bangkok Metropolitan Region, Thailand from
2002 to 2012 %

Kanawat Paoin # & &, Kayo Ueda * ®, Prin Vathesatogkit ¢, Thammasin Ingviya % ¢, Suhaimee Buya f, Racha
Dejchanchaiwong © 8, Arthit Phosri ', Xerxes Tesoro Seposo ', Chagriya Kitiyakara ¢, Nisakron ThongmungJ, Akiko
Honda * ®, Hirohisa Takano * P, Piyamitr Sritara <, Perapong Tekasakul & k & =

Highlights
 Estimated glomerular filtration rate (eGFR) is used for kidney disease
staging.

« Long-term exposure to PM;jgand SO, was associated with lower eGFR.

« These findings suggest that air pollution affects kidney function.

N1508 TUEIIAaNTIHHY PM10 g9 #AnuaNwusn
ATSLEBNYBIAINITN NN Lap sl ad1AtuN19anf

11 Table 2: Estimated percent change (95% CI) in eGFR in 1-year average air pollutants
12
PMio (pg/m’) O: (ppb) NO: (ppb) S i
eGFR
Model I -3.39 (-2.43, -4.35)* -0.8 (-2.19, 0.6) 1.22 (049, 1.96)* -7.77 (-8.98, -6.54)*
Model 11 -1.74 (-3.02,-0.44)*  -0.83 (-2.56, 0.93) 0.16 (-0.62,0.95)  -5.23(-6.93, -3.5)*
Model 111 -1.99 (-3.33,-0.63)*  -0.35(-2.18,1.51)  -0.11 (-0.92,0.71) -4.89 (-6.69, -3.07)*
13 Coefficients are expressed as percent change per IQR (14.6 pg/m3 for PM10, 12 ppb for O3, 3.9 pp
14 2.7 ppb for SO2 and 0.3 ppm for CO). Significance indicated by *P < 0.05. Model I: adjusted for a
15  Model II: further adjusted for BMI, tobacco consumption, alcohol intake, exercise habits, hypertensiol
16  hypercholesterolemia, treatment of hypertension and diabetes. Model III (Main model): further 4
17  education attainment and wage.




Long-term Effects of Cigarette Smoking on
All-cause Mortality and Cardiovascular
Outcomes in Thai population

BEN THIRAVETYAN, M.D.

DEPARTMENT OF IMMUNOLOGY

FACULTY OF MEDICINE, SIRIRAJ HOSPITAL, MAHIDOL UNIVERSITY, THAILAND
ADVISOR: PRIN VATHESATOGKIT, M.D.




All-cause mortality

All-cause mortality
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p for trend < 0.001
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Adjusted Hazard Ratio
—

0.5

None smokers <1 packyears 1-10packyears > 10 pack years

All HRs shown were adjusted by age, sex, SBP, FBS, HDL, Non-HDL and serum creatinine
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