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PRESENTATION OUTLINE 

• MAFLD and CVD: Partners in Crime? 

• Who’s at risk? - Prevalence of 
Metabolic Syndrome in Malaysia 

• How common is MAFLD in Primary 
Care? 

• Who should be screened for 
MAFLD? 

• How do we improve cardiovascular 
outcomes of patients with MAFLD? 

• Take home message 

 



MAFLD and CVD: 
Partners in 
Crime? 
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MAFLD 

MAFLD-related cardiac complications 



MAFLD and CVD are 
both manifestations of 
end-organ damage of the 
Metabolic Syndrome 

 

 

 

page 5 

MAFLD AND CVD: PARTNERS IN CRIME? 

Medina-Santillán R, López-Velázquez J, Chávez-Tapia N, et al . Hepatic manifestations of metabolic syndrome. 
Diabetes  Metab Res Rev. 2013;7:1–16. https://doi.org/10.1002/dmrr.2410 
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PATHOPHYSIOLOGICAL MECHANISMS  
LINKING MAFLD AND CVD 

MAFLD 

ASCVD 

Kasper P, Martin A, Lang S, 
et al. NAFLD and 

cardiovascular diseases: a 
clinical review. Clinical 

Research in Cardiology. 
2020. 

https://doi.org/10.1007/s003
92-020-01709-7 



• Ectopic fatty tissue 
depositions in the liver 
and the heart explain 
the central pathogenic 
relationship between 
MAFLD and CVD 

 

page 7 

PATHOGENIC RELATIONSHIP BETWEEN  
MAFLD AND CVD 

Després J-P. Body Fat Distribution and Risk of Cardiovascular Disease: An Update. Circulation. 2012;126:1301–1313. 
https://doi.org/10.1161/CIRCULATIONAHA.111.067264 



• A recent meta-analysis of 2260 
individuals found that Epicardial 
Adipose Tissue (EAT) was 
significantly increased in those with 
MAFLD compared to those without 
MAFLD.  

 

• The increase in EAT was associated 
with the severity of hepatic 
steatosis, hepatic fibrosis and CVD 
in patients with MAFLD. 
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PATHOGENIC RELATIONSHIP BETWEEN 
MAFLD AND CVD 

Liu B, Li YR, Li Y, et al. Association of epicardial adipose tissue with non-alcoholic fatty liver disease: A meta-
analysis. Hepatol. Int. 2019; 13:757–765. https://doi.org/10.1007/s12072-019-09972-1 



• A meta-analysis of 16 
observational studies consisting 
of 34,043 patients with a 
median 7-year follow-up 
 

• Patients with MAFLD had a 
higher risk of fatal and/or non-
fatal CVD events than those 
without MAFLD [random effect 
OR 1.64; 95% CI 1.26–2.13] 
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IMPACT OF MAFLD ON CVD MORBIDITY AND 
MORTALITY 

Targher G, Byrne C, Lonardo A, et al. Non-alcoholic fatty liver disease and risk of incident cardiovascular disease: a 
meta-analysis. J Hepatol. 2016; 65:589–600. https://doi.org/10.1016/j.jhep.2016.05.013 



• Patients with more ‘severe’ 
MAFLD were also more likely 
to develop fatal and non-
fatal CVD events [OR 2.58; 
95% CI 1.78-3.75] 
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IMPACT OF MAFLD SEVERITY ON CVD MORBIDITY 
AND MORTALITY 

Targher G, Byrne C, Lonardo A et al. Non-alcoholic fatty liver disease and risk of incident cardiovascular disease: a 
meta-analysis. J Hepatol. 2016;  65:589–600. https://doi.org/10.1016/j.jhep.2016.05.013 

MASH 

CIRRHOSIS 



• Design: Matched cohort study. 

• Setting: Population based, electronic 
primary healthcare databases from 
four European countries: Italy, 
Netherlands, Spain and UK.  

• Participants: 120 795 adults with a 
recorded diagnosis of MAFLD or 
MASH, matched by age, gender, 
practice site and visit, with patients 
without MAFLD or MASH in the same 
database. 

• Mean follow-up: 2.1-5.5 years. 
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IMPACT OF MAFLD ON CVD MORBIDITY AND 
MORTALITY 
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IMPACT OF MAFLD ON CVD MORBIDITY AND 
MORTALITY 

• The diagnosis of MAFLD in 17.7 million patients in primary care appears not to be associated 
with AMI or stroke risk after adjustment for established CVD risk factors.  

• Cardiovascular risk assessment in adults with a diagnosis of MAFLD is important but should be 
done in the same way as for the general population. 

Hazard ratios for incident AMI Hazard ratios for incident stroke 



Who’s at Risk? 
Prevalence of 
Metabolic 
Syndrome in 
Malaysia 
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MAFLD 

MAFLD-related cardiac complications 
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43.4% OF 
MALAYSIAN 
ADULTS ≥ 30 

YEARS OF AGE 
HAVE 

METABOLIC 
SYNDROME 
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NHMS 2019: CLUSTERING OF RISK FACTORS 
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CVD: PRINCIPAL CAUSE OF DEATH IN MALAYSIA 

AVERAGE 
AGE OF 
HEART 

ATTACK IN 
MALAYSIA IS 

58 YEARS 
OLD! 



How Common is 
MAFLD in 
Primary Care? 
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MAFLD 
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PREVALENCE OF MAFLD IN PRIMARY CARE 

WoS 
Q2 

participants ≥ 18 years who have at 
least 1 risk factors for MAFLD or CVD 
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PREVALENCE OF MAFLD IN PRIMARY CARE 

OUT OF 263 
PARTICIPANTS, 
143 (54.4%) WAS 

FOUND 
TO HAVE 
MAFLD 

• Participants with high FRS category had a greater prevalence of MAFLD (p = 0.025) 
• The mean FRS score was significantly higher in individuals with MAFLD compared to 

those without MAFLD (17.38 ± 12.35 vs. 12.35 ±12.89, p = 0.003) 
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FACTORS ASSOCIATED WITH  MAFLD 
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• MAFLD is highly prevalent (54.4%)  in patients with at 
least one risk factor in our primary care setting. 

• Patients with at least one CVD or MAFLD risk factor 
should be risk stratified using the 10-year general 
CVD FRS.  

• If they are found to have high FRS, or obese or have 
elevated FPG or elevated ALT, they are recommended 
to have a liver ultrasound to screen for MAFLD.  

• If they are found to have MAFLD, then the severity of 
the condition should be assessed using scoring such as 
NFS or FIB-4 to identify those who need referral to 
the hepatologist. 

• Regardless of their MAFLD status, these patients 
should be targeted for aggressive lifestyle 
intervention and risk factor management. 

SUMMARY OF MAIN FINDINGS AND 
IMPLICATIONS FOR CLINICAL PRACTICE  

Miptah HN, Ramli AS, et al. Non-alcoholic fatty liver disease (NAFLD) 
and the cardiovascular disease (CVD) risk categories in primary care: is 

there an association? BMC Family Practice. 2020; 21:238  
https://doi.org/10.1186/s12875-020-01306-7 



Who Should Be 
Screened for 
MAFLD? 
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• Screening for MAFLD in the population at risk should be in the context of 
the available resources, considering the burden for the national health 
care systems 
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RECOMMENDATIONS BY THE APASL GUIDELINE  
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RECOMMENDATIONS BY THE APASL GUIDELINE  

Targeted screening of high risk patients who 
fulfil at least one of these criteria: 

 Overweight & Obese 

 T2DM 

 Presence of ≥ 2 Metabolic Syndrome 
components: 
 WC ≥ 90cm (men), ≥ 80cm (women) 

 BP ≥ 130/85 mmHg or on treatment 

 TG ≥ 1.7 mmol/L or on treatment 

 HDL ≤ 1.0 mmol/L (men), ≤ 1.3 mmol/L (women) or on 
treatment 

 FBS 5.6 – 6.9 mmol/L 
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PROPOSED ALGORITHM FOR SCREENING AND 
MANAGEMENT OF MAFLD IN MALAYSIAN PRIMARY CARE  

Identification of these patients has the potential to 
detect those at high cardio-metabolic risk who are 
candidates for therapeutic interventions aimed at 
prevention of MAFLD progression as well as ASCVD 

Screen for *risk factors in patients ≥30 years old: 
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SCREENING FOR PATIENTS WITH METABOLIC SYNDROME 
IN MALAYSIAN PRIMARY CARE  

Patients aged ≥30 years old 
attending a primary care clinic should 
be assessed for the presence of 
Metabolic Syndrome components 
using JIS 2009 definition 

Ramli AS, Daher AM, Nor-Ashikin MN, et al. JIS Definition Identified More 
Malaysian Adults with Metabolic Syndrome Compared to the NCEP-ATP III and 

IDF Criteria. Biomed Res Int. 2013; 760963. https://doi.org/10.1155/2013/760963 

Alberti KGMM, Eckel RH, Grundy SM, Zimmet PZ, Cleeman JI, Donato KA, et al. 
Harmonizing the metabolic syndrome: a joint interim statement of the 

International Diabetes Federation Task Force on Epidemiology and Prevention; 
National Heart, Lung, and Blood Institute; American Heart Association; World 

Heart Federation; International Atherosclerosis Society; and International 
Association for the Study of Obesity. Circulation. 2009; 120:1640–5 
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CVD RISK STRATIFICATION FOR PATIENTS AGED ≥30 YEARS 
IN MALAYSIAN PRIMARY CARE  

• Patients aged ≥30 years old attending 
a primary care clinic should be risk 
stratified using the 10-year general 
CVD Framingham Risk Score (FRS) 

• The cut-off age of ≥30 years is 
recommended as the prevalence of 
cardio-metabolic risk factors rise 
exponentially in Malaysian adults 
aged ≥30 years 

10-YEAR GENERAL CVD FRAMINGHAM RISK SCORE  

D’Agostino RB Sr, Vasan RS, Pencina MJ, Wolf PA, Cobain M, Massaro JM, et al. General cardiovascular 
risk profile for use in primary care: the Framingham Heart Study. Circulation. 2008; 117:743–53 

Clinical Practice Guidelines on the Primary & Secondary Prevention of Cardiovascular Disease 
2017. Putrajaya: Ministry of Health Malaysia, 2017. 

https://www.moh.gov.my/moh/resources/Penerbitan/CPG/CARDIOVASCULAR/3.pdf 
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PROPOSED ALGORITHM FOR SCREENING OF MAFLD IN 
MALAYSIAN PRIMARY CARE  

If they are found to have 
obesity (BMI ≥27.5 
kg/m2) or T2DM or ≥2 
Metabolic Syndrome 
components or elevated 
ALT (≥34 U/L) or in the 
high FRS category, they 
are recommended to 
have a liver ultrasound 
to screen for MAFLD 
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PROPOSED ALGORITHM FOR ASSESSING MAFLD  
SEVERITY IN MALAYSIAN PRIMARY CARE  

• If they are found to have MAFLD, then the 
severity of the condition should be assessed 
using FIB-4 scoring 

 

 

 

• Those with FIB-4 of ≥ 1.3 should be referred to 
hepatologist for further evaluation 

 

• Those with FIB-4 of < 1.3 should be re-
evaluated annually 

Chan WK, Treeprasertsuk S, Goh GB, et al. Optimizing Use of Nonalcoholic Fatty 
Liver Disease Fibrosis Score, Fibrosis-4 Score, and Liver Stiffness Measurement to 

Identify Patients with Advanced Fibrosis. Clin Gastroenterol Hepatol. 2019; 
17(12):2570-2580.e37. https://doi.org/10.1016/j.cgh.2019.03.006 



How do we 
improve 
cardiovascular 
outcomes of 
patients with 
MAFLD? 
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MANAGEMENT OF PATIENTS WITH MAFLD TO 
IMPROVE THEIR CARDIOVASCULAR OUTCOMES 

• Patients with MAFLD and the co-
existing cardio-metabolic risk factors 
should be targeted for aggressive 
lifestyle intervention and risk factor 
management in accordance with the 
relevant Clinical Practice Guidelines 
 

• The ultimate management goals for 
these patients are to prevent the 
progression of MAFLD and to 
prevent cardio-metabolic 
complications 



page 32 

MANAGEMENT OF PATIENTS WITH MULTIPLE CARDIO-
METABOLIC RISK FACTORS – PRACTICAL TIPS 
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MANAGEMENT OF PATIENTS WITH MULTIPLE CARDIO-
METABOLIC RISK FACTORS – PRACTICAL TIPS 
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MANAGEMENT OF PATIENTS WITH MULTIPLE CARDIO-
METABOLIC RISK FACTORS – PRACTICAL TIPS 

Hati berlemak 

Fatty liver 

25% 
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MANAGEMENT OF PATIENTS WITH MULTIPLE CARDIO-
METABOLIC RISK FACTORS – PRACTICAL TIPS 
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MANAGEMENT OF PATIENTS WITH MULTIPLE CARDIO-
METABOLIC RISK FACTORS – PRACTICAL TIPS 

85 

33 
98 
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MANAGEMENT OF PATIENTS WITH MULTIPLE CARDIO-
METABOLIC RISK FACTORS – PRACTICAL TIPS 
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MANAGEMENT OF PATIENTS WITH MULTIPLE CARDIO-
METABOLIC RISK FACTORS – PRACTICAL TIPS 
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EVIDENCE SUPPORTING THE USE OF SELF-
MANAGEMENT BOOKLET IN PRIMARY CARE 

Utilisation of the booklet as part of the multifaceted intervention has been shown to 
be effective in improving glycaemic control in patients with diabetes and in improving 

adherence to CPG among primary care providers in Malaysia 
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THE EMPOWER-SUSTAIN E-HEALTH INTERVENTION 
PROJECT 

PRGS/MOHE 
600-

IRMI/PRGS 
5/3 

(003/2019)  

https://coder.uitm.edu.my/empowerWeb/index.php 

https://coder.uitm.edu.my/empowerWeb/index.php
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THE EMPOWER-SUSTAIN MOBILE APP 



page 42 

THE EMPOWER-SUSTAIN MOBILE APP 
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THE EMPOWER-SUSTAIN E-HEALTH INTERVENTION 
PROTOCOL PAPER 

https://trialsjournal.biomedcentral.com/articles/10.11
86/s13063-020-04237-x 

WoS 
Q3 



01 MAFLD and CVD are both manifestations of end-organ damage of the 
Metabolic Syndrome 

MAFLD is highly prevalent in Malaysian primary care 
02 

MAFLD should be screened in patients aged ≥30 years old who have cardio-
metabolic risk factors 

03 

04 The goal of management is to prevent cardio-metabolic complications and 
progression to liver fibrosis  

TAKE HOME MESSAGE 



Thank You 

anis014@uitm.edu.my 

https://publons.com/researcher/2495220/
anis-safura-ramli page 45 


