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Objectives

Difference of CVD outcomes in different regions of the world

Modifiable & non-modifiable risk factors of cardiovascular diseases (CVD)
Population Attributable Fraction (PAF) of risk factors (Population approach)
INTERHEART/INTERSTROKE & PURE studies

CVD risk scores (Individual approach)

Risk of hypertension for CVD in IRAN



Cardiovascular diseases (CVD) account for 1/3 of all deaths globally
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Does it mean CVD and its risk factors are more important in Low and Middle income compared to High income countries?
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Kokubo, Yoshihiro. "Prevention of hypertension and cardiovascular diseases: a comparison of lifestyle factors in
Westerners and East Asians." Hypertension (2014)



[ Prevalence of (modifiable) risk factors

[ Effect of (modifiable) risk factors

P(RR_ — 1)
I +p(RR, — 1)

PAF. =




Effect of potentially modifiable risk factors associated with
myocardial infarction in 52 countries (the INTERHEART
study): case-control study w>

Salim Yusuf, Steven Hawken, Stephanie Ounpuu, Tony Dans, Alvaro Avezum, Fernando Lanas, Matthew McQueen, Andrzej Budaj, Prem Pais, Published online
John Varigos, Liu Lisheng, on behalf of the INTERHEART Study Investigators* September 3, 2004

http://image.thelancet.com/
extras/04art8001web.odf

The effect of risk factors on risk of coronary heart disease in different regions of the world including low- , middle-
and high-income countries with the same methodology.

A case-control study of acute myocardial infarction in 52 countries, 15 152 cases and 14 820 controls.

Odds ratios for the association of risk factors to myocardial infarction and their population attributable risks (PAR)
were calculated.



Table 2. Predominant Risk Factors for Myocardial Infarction and Stroke Based on the INTERHEART

and INTERSTROKE Studies?®*!

Myocardial Infarction Stroke “‘_d‘\(ec".

Rank Odds Ratio PAR Rank Odds Ratio PAR

ApoB/ApoA1 ratio 1 3.25 49.2 3 1.84 26.8
Smoking 2 2.87 35.7 7 1.67 12.4
Psychosocial factors* 3 2.67 32.5 6 2.20 17.4
Abdominal obesity 4 1.62 20.1 5 1.44 18.6
[ Self-report of hypertension 5 1.91 17.9 T[ 1 2.98 47.9
Healthy dietf 6 0.70 13.7_1 4 0.60 23.2
Physical activity 7 0.86 12.2 2 0.60 35.8
Self-report of diabetes mellitus 8 2.37 9.9 10 1.16 39
Regular alcohol consumption 9 0.91 6.7 9 2.09 5.8
Cardiac causes NA NA NA 8 3.17 9.9

Joseph, Philip, et al. "Reducing the global burden of cardiovascular disease, part 1: the epidemiology and risk factors." Circulation research (2017)
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Figure 7: Risk of acute myocardial infarction associated with self-reported hypertension, overall and by region after adjustment for age, sex, and smoking

Yusuf, Salim, et al. "Effect of potentially modifiable risk factors associated with myocardial infarction in 52 countries (the INTERHEART study): case-control
study."” The lancet (2004)




Modifiable risk factors, cardiovascular disease, and mortality 9@+I¢ @
in 155722 individuals from 21 high-income, middle-income, o
and low-income countries (PURE): a prospective cohort study

Salim Yusuf®, Philip Joseph*, Sumathy Rangarajan, Shofiqul Islam, Andrew Mente, Perry Hystad, Michael Brauer, Vellappillil Raman Kutty,
Rajeev Gupta, Andreas Wielgosz, Khalid F AlHabib, Antonio Dans, Patricio Lopez-Jaramillo, Alvaro Avezum, Fernando Lanas, Aytekin Oguz,
lolanthe M Kruger, Rafael Diaz, Khalid Yusoff, Prem Mony, Jephat Chifamba, Karen Yeates, Roya Kelishadi, Afzalhussein Yusufali, Rasha Khatib,
Omar Rahman, Katarzyna Zatonska, RomainaIqbal, Li Wei, Hu Bo, Annika Rosengren, Manmeet Kaur, Viswanathan Mohan, Scott A Lear,

Koon K Teo, Darryl Leong, Martin O’Donnell, Martin McKee, Gilles Dagenais

Examined associations for 14 potentially modifiable risk factors with mortality and cardiovascular disease in 155 722
participants without a prior history of cardiovascular disease from 21 high-, middle-, or low-income countries.



Distribution of risk factors

Overall High-income Middle-income Low-income
(n=155722) countries countries countries
(n=17249) (n=102680) (n=35793)
(Continued from previous page)
Metabolic risk factors
Hypertension 57303 (39-4%) 6315 (37-9%) 40583 (42:2%) 10405 (31-9%)
Systolic blood 1309 (22-3) 129-1 (19-6) 132.7(22:6) 126-6 (21:9)
pressure (mm Hg)
Diastolic blood 81-7 (15-2) 81-5(12-2) 82-3(16-3) 80-2(131)
pressure (mm Hg)
Diabetes 15900 (10-2%) 1824 (10-6%) 9767 (9-5%) 4309 (12-0%)

Lipid measures (mmol/L)




Hazard Ratio of risk factors

A Cardiovascular disease

HR (95% Cl) HICs HR (95% Cl) MICs HR (95% Cl) LICs Pinteraction
Tobacco use 0-0094
Never 1 [ ] 1 [ ] 1 _I_
Former 1-43 (1-14-1.79) —— 1-20 (1.07-135) - 0-96 (0-71-1-30)
Current 2.58 (1-98-3:36) 1.67 (1.52-1-83) 1-26 (1-04-1-54) -
Alcohol use 0-1166
Never 1 [ | 1 N 1 [ |
Former 076 (0-50-117) —m— 1-13 (0-97-1-30) re 1-26 (0-88-1.79) -
Current low 078 (0-59-1-03) - 074 (0-66-0-32) = 1-03 (0-79-1-34) —-—
Current moderate 0-73(0:52-1.02) —m— 0-89 (0-75-1-07) - 1.21(0-73-2-00) . —
Current high 0-80(0:52-1:23) =——— 077 (0-58-1.01) —m 115 (0-64-2:07) —t@—
Diet score 0-858
>5 1 1 1
3-4 0-99 (0:79-1-26) -I_ 1.09 (1.00-1-19) L 1.01 (0-78-1-31) -I—
<2 111(072-172)  —m— 113 (1-02-1-26) e 114 (0-88-1.49)  —tm—
Physical activity 02633
Highly active 1 1 1 1 N
Moderately active 1-08 (0-88-1-33) L 1.08 (1.00-1-17) 134 (1-13-1-59) -
Not active 1.29(1.03-1-87) 1.17.(1.06-1.29) - 1.28 (1.06-1.C7) —n—
Hypertension 0-0925
No 1 [ | 1 N 1 [
Yes 1.52 (1-24-1.86) e 2:10(1-95-2-27) 1-89 (1.60-2-22) —a—
Diabetes 0-0079
No 1 [ ] 1 N 1 [ |
Yes 2:32(1-81-2:97) — - 1-60 (1-46-1.76) 2-14 (1-80-255)

Non-HDL cholesterol

0-2925




Direct average PAF of risk factors

Population-attributable fraction (%)

Population-attributable fraction (%)
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Overall PAF (95% Cl) High-income country PAF (95% Cl) Middle-income country PAF (95% Cl) Low-income country PAF (95% Cl)

1  Hypertension 22-3 (17-4 to 27-2) High non-HDL cholesterol 207 (7-7 to 33-6) Hypertension 26.5 (22-2 to 30.9) Hypertension 14-3 (7-4 to 21-2)
WMMWMe 157 (3310 28°0) oW eauCation 6-3 (30 10 9°5) Highon-HoCchoresteror 14-2 (9-U 10 19-3)

3 Household air pollution 6-9 (4.7 to 9-1) Hypertension 14-6 (6-2 to 23.0) Tobaccouse 5:9 (2-6 t0 9-3) Household air pollution 12-0 (6-5 to 17.5)

4  Tobaccouse 6-1(4-5t07-6) Diabetes 7-8 (3-9to 11.7) Household air pollution 5-2 (2.6 to7-8)  Diabetes 10-4 (4-7t0 16-2)

5  Poordiet 6-1(2-8t09-5) Abdominal obesity 6-8 (-6-5t0 20-1) Abdominal obesity 5-2 (1-8 to 8-6) Poor diet 10-0 (-5-3 to 25-2)

6 Loweducation5-8 (2-8 to 8-8) Low education 2-0 (-2-4 to 6-4) High non-HDL cholesterol 5.0 (2-0to 8:1)  Abdominal obesity 7-0 (0-2 to 13.9)

7 Abdominal obesity 57 (1-7t0 9-8) Depression 1.1 (-3-5t0 5.8) Poor diet 4-6 (0-9to 8-3) Low education 6-0 (-4-5 to 16-5)

8 Diabetes5-1(2:9to7-4) Low grip strength 1.0 (-4-2 to 6-1) Diabetes 4-0 (2-9to5-1) Tobacco use 4.5 (-1-6 t0 10-6)

9  Lowgripstrength3-3(0-9to57) Poor diet 02 (-6-4t0 6-9) Low grip strength 3-2 (0-5 to 5.9) Low physical activity 2-2 (-0-7 t0 5-2)

10 Low physical activity 1.5 (0-3 to 2-7) Excess alcohol 0-1 (-5-8 to 6-0) Low physical activity 1.7 (0-2 to 3-1) Excess alcohol 0-2 (-1.5t02:0)

In our subgroup analysis of country groups stratified by income, estimates for some risk factors within each category with very modest effects became more sensitive to changes using different analytic
approaches. Therefore, we limited our results to the ten largest risk factors for cardiovascular disease based on PAFs for each outcome, as these estimates were the most robust. Sodium was not ranked because it
was analysed in a subset of the population. Ambient air pollution was not ranked because it is a community-level risk factor. PAF=population-attributable fraction.

Table 3: Rank order for the top ten risk factors for cardiovascular disease in high-income, middle-income, and low-income countries along with their PAFs




CVD in IRAN

BM) Open Cardiovascular mortality in a Western
Asian country: results from the Iran
Cohort Consortium
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Figure 1 Adjusted CVD mortality rates across cohorts,



The Incidence of Coronary Heart Disease and the
Population Attributable Fraction of Its Risk Factors in
Tehran: A 10-Year Population-Based Cohort Study

Davood Khalili'’?, Farhad Haj Sheikholeslami'*, Mahmood Bakhtiyari'?, Fereidoun Azizi®
Amir Abbas Momenan', Farzad Hadaegh'



Hazard Ratio Time Ratio (95% Odds Ratio Average PAF

Risk factors (95% CI)? c?® (95% CI)° (%)° ©

Men
High risk age 3.9 (2.9-5.3) 0.44 (0.36-0.54) 4.0 (3.0-5.6) 42.0
Family history of cardiovascular diseases 1.4 (1.1-1.9) 0.81 (0.68-0.97) 1.4 (1.0-2.0) 2.5
Current smoking 1.6 (1.2-2.0) 0.76 (0.66-0.88) 1.7 (1.3-2.2) 7.0
Hypertension 1.8 (1.4-2.2) 0.71 (0.61-0.82) 1.9 (1.4-2.4) 94
Diabetes mellitus 2.0 (1.6-2.6) 0.65 (0.55-0.76) 2.1 (1.6-2.9) 6.7
High total cholesterol 1.6 (1.3-2.1) 0.74 (0.65-0.86) 1.7 (1.3-2.3) 7.3
Low HDL cholesterol 1.2 (0.9-1.5) 0.90 (0.78-1.04) 1.2 (0.9-1.6) 6.1

Women
High risk age 2.7 (2.0-3.6) 0.56 (0.47-0.67) 3.0 (2.2-4.1) 220
Family history of cardiovascular diseases 1.7 (1.3-2.3) 0.73 (0.62-0.86) 1.9 (1.4-2.6) 6.8
Current smokin 1.2 (0.6-2.4) 0.89 (0.60-1.30) 1.3 (0.6-2.6)

l Hypertension 2.1 (1.6-2.8) 0.65 (0.54-0.77) 2.3 (1.7-3.1) 17.0
Diabetes mellitus 3.2 (2.4-4.2) 0.51 (0.43-0.61) 3.5 (2.6-4.8) 16.6
High total cholesterol 1.6 (1.2-2.2) 0.75 (0.64-0.89) 1.7 (1.3-2.3) 12.0
Low HDL cholesterol 1.3 (1.0-1.6) 0.88 (0.75-1.02) 1.3 (1.0-1.7) 4.6




CVD risk scoring as an individual
approach for estimating risk for

subjects

Total CVD risk expresses the combined

effect of a number of CVD risk factors.

Circulation. 2010 Jul 20;122(3):300-10.

Rationale for using a risk-estimation
system:

- CVD 1s a multifactorial disease.

- A combination of several seemingly modest
factors may result in a much higher total risk
than a single, more impressively raised factor.
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Several CVD risk scores, such as US Framingham risk score, the European
SCORE, the US Pooled Cohort Equations, and the World Health Organization

CVD risk charts, use the same risk factors for 10-year CVD risk estimation but
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Risk charts and risk assessment systems are simplified risk equations and risk equations calculate the

probability of event usually using an equation like this:

P=1 kaf[x,M]

M)

(M .+ By My)

S(t) = Baseline survival in the community
M = mean of risk factors in the community  Prevalence/distribution of risk factors

B = Effect of risk factor on CVD In line with PAF I

1 Relative Risk/coefficient of risk factors
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Practice of Epidemiology

Clinical Usefulness of the Framingham Cardiovascular Risk Profile Beyond Its
Statistical Performance

The Tehran Lipid and Glucose Study

Davood Khalili, Farzad Hadaegh*, Hamid Soori, Ewout W. Steyerberqg,
Mohammadreza Bozorgmanesh, and Fereidoun Azizi



Table 2. Hazard Ratio for Cardiovascular Risk Factors in the Tehran Lipid and Glucose Study Versus the Framingham Study, Tehran, Iran,

1999-2009
: Tehran Lipid and Glucose
Framingham Study pSiudy PValue®
HR 95% ClI HR 95% ClI

Women
Log of age, years 10.3 5.6, 18.6 23.4 10.5, 52.3 0.11
Log of total cholesterol, mg/dI° 3.3 2.0,5.6 3.5 1.8,6.9 0.92
Log of high density lipoprotein ghelesterek-mg/dLP . 0.35, 0.69 . 0.30, 0.89 0.88

[Log of systolic blood pressure_ij not treated| mm Hg 15.8 7.9,31.9 3.1 1.2,7.8 0.006 ]
Log of systolic blood pressure| if treated, r||m Hg 16.8 8.5, 33.5 3.5 1.4, 8.6 0.007
Smoking I W 1.4, 2.1 \.3/ 0.6, 2.7 0.50
Diabetes 2.0 1.5,2.7 2.7 2.1,3.6 0.13

Men
Log of age, years 21.3 14.0, 32.5 13.7 7.5,25.0 0.24
Log of total cholesterol, mgfdlb 3.1 2.0,4.6 3.4 1.8, 6.2 0.80
Log of high density lipoprotein cholesterol, mg/dL® 0.39 0.30, 0.52 0.61 0.38, 0.99 0.11
Log of systolic blood pressure if not treated, mmHg 6.9 3.9,12.2 12.3 5.7,26.7 0.24
Log of systolic blood pressure if treated, mmHg 7.4 42,129 13.2 6.2, 28.1 0.22
Smoking 1.9 1.6,2.2 1.9 1.8,2.5 0.92
Diabetes 1.8 14,22 2.4 1.5,3.2 0.094




World Health Organization cardiovascular disease risk charts: @ & ®
revised models to estimate risk in 21 global regions

The WHO CVD Risk Chart Working Group* @

Summary
Background To help adapt cardiovascular disease risk prediction approaches to low-income and middle-income LancetGlobHealth 2019;
countries, WHO has convened an effort to develop, evaluate, and illustrate revised risk models. Here, we report the 7:¢1332-45

derivation, validation, and illustration of the revised WHO cardiovascular disease risk prediction charts that have Published Online
been adanted to the circumstances of 21 olobal regions. September 2, 2019

WHO CVD risk prediction models were validated in the Tehran Lipid and Glucose Study as an
external validation in the original work and we were among the working group.
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Prediction of Cardiovascular Disease Mortality in a Middle
Eastern Country: Performance of the Globorisk and Score
Functions in Four Population-Based Cohort Studies of Iran
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Journal of Clinical Epidemiology 146 (2022) 1-11

ORIGINAL ARTICLE

An office-based cardiovascular prediction model developed and
validated 1n cohort studies of a middle-income country

Noushin Fahimfar®®, Reza Malekzadeh®, Akbar Fotouhi®**, Mohammad Ali Mansournia®,
Nizal Sarrafzadegan®®, Fereidoun Azizi', Sadaf G. Sepanlou®, Marjan Mansourian®,
Farzad Hadaegh?, Mohammad Hassan Emamian”, Hossein Poustchi¢, Mohammad Talaei ",
Akram Pourshams®, Hamidreza Roohafza’, Maryam Sharafkhah“, Tahereh Samavat K
Mojtaba lotfaliany', Ewout W. Steyerberg ™" Davood Khalili°*



Table 2. The Coefficients of CVD mortality risk factors in non-laboratory based model in Iranian cohorts, by sex.

Men Coefficients™ 95% Cl** P-value
Age, vear 0.0822817 0.0745 0.0900 0.001
SBP', mm Hg 0.0156509 0.0134 0.0179 <0.001
Smoking, yes 0.4882593 0.3543 0.6222 <0.001
Self- reported diabetes, yes 0./608734 0.5885 0.9332 <0.001
Waist Circumference, cm 0.006959 0.0022 0.0117 0.004
_Educationlevels-0-4 0.1307028 0.2017 0.0779 0001
Age* SBP* -0.0005718 -0.0008 -0.0003 <0.001
Women Coefficients 95% Gl P-value
Ageyea 0-6885723 6-6791 6-6986 6661
SBP', mm Hg 0.015261 0.0129 0.0176 <0.001
Smoking, yes 0.8493105 0.4494 1.2493 <0.001
Self- reported diabetes, yes 0.9077703 0.7475 1.0680 <0.001
Waist Circumference, cm .0215193 0.0112 0.0318 <0.001
Education, levels 0-4 -0.3216873 -0.4934 -0.1500 <0.001
Body Mass Index, kg/m"? -0.0722743 -0.0985 -0.0461 <0.001
Age* SBP? -.0003205 -0.0006 -0.0001 0.011

* None of the fractional polynomial were significantly better than the linear model.
¥ Age *SBP, Shows the interaction between age and systolic blood pressure. Baseline survival estimates at 10-years for men
and women are 0.9631963 and 0.9852014, respectively.



IRAN-HEARTS toimprove IraPEN for cvD & Diabetes

Adaptation, Implementation, and Evaluation of the HEARTS package

to improve control of cardiometabolic risk factors in the primary health care system.
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Conclusion

* Hypertension has the highest PAF for CVD in Iran.

* Hypertension may have somehow different effect on CVD in comparison to US &

Europe?!

* We can use our own data for calculating risk of CVD for individuals and appropriate

interventions accordingly.






