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ABSTRACT: Coronary heart disease (CHD) is an important cause of morbidity and mortality in the US. 

A variety of dietary components and patterns have been suggested to decrease the risk of CHD. The 

current review examines the epidemiological evidence lending support to beneficial effects of dietary 

factors on CHD risk. The current literature strongly supports the notion that Mediterranean diet, omega-

3 (n-3) fatty acids, flavonoids and polyphenols, dietary fiber, and whole grains confer protection against 

CHD. Overall, there is no evidence that vitamin intake reduces the risk of incident CHD and data on the 

role of garlic in CHD prevention are equivocal. 
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Coronary heart disease (CHD) is the leading cause of 

deaths in the United States [1]. About 785,000 new acute 

coronary events and 470,000 recurrent coronary events 

are estimated to have occurred in 2010[1].  Although a 

variety of pharmacological and invasive interventions 

are available to manage this problem, primary prevention 

remains a cost-effective solution [2]. Several dietary 

interventions have been shown to decrease the risk of 

CHD. This review examines the role of dietary factors 

including Mediterranean diet; fish and n-3 fatty acids; 

flavonoids and polyphenols; fiber and whole grain; 

vitamins; and garlic in the prevention of CHD.  

 

Mediterranean diet and CHD 

 

Mediterranean style diet is a collection of traditional 

dietary habits in countries adjoining the Mediterranean 

Sea. Its main constituents include higher amounts of  

fruit and vegetables, legumes, complex carbohydrates, 

low to moderate fish and poultry consumption; use of 

olive oil as main source of dietary fats, relatively low 
consumption of red meat, and low to moderate red wine 

consumption during meals. The role of some of these 

individual dietary constituents is presented in other 

sections of this review. Epidemiological evidence 

suggests that Mediterranean diet is associated with 

reduced risk of various chronic diseases, including 

Alzheimer’s disease[3], mild cognitive impairment[4], 

stroke[5], and CHD[5].  

The Seven Countries Study[6] was one of the earliest 

studies that aroused interest in this type of diet and 

chronic diseases.  This study showed that a 

Mediterranean dietary pattern, typical of the Greek 

island of Crete, was associated with very low rates of 

CHD and various cancers. The Lyon Diet Heart Study 

randomized 605 subjects with history of myocardial 

infarction (MI) to either Mediterranean diet [more bread, 

more root vegetables, more fish, less meat (beef, lamb, 

and pork to be replaced by poultry), and canola oil based 

margarine] or prudent diet recommended by the 

American Heart Association[7].  After a mean follow up 

of 27 months, there were 16 cardiac deaths in the prudent 

diet group, vs. 3 in the Mediterranean diet group. The 

corresponding numbers for non-fatal MI were 17 and 5 
respectively. There was a 73% risk reduction in non-fatal 

MI and cardiac mortality (RR=0.27, 95% CI 0.12-0.59, p 
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value=0.001) after accounting for major confounding 

factors. Similarly, overall mortality was reduced by 70% 

(RR= 0.30, 95% CI 0.11-0.82) in the intervention group. 

In another randomized trial, 1,000 patients with 

angina pectoris, MI or surrogate risk factors for CHD 

were allocated either to a diet rich in whole grains, fruits, 

vegetables, walnuts and almonds (intervention group), or 

to a local diet similar to the National Cholesterol 

Education Program prudent diet(control group)[8]. The 

intervention group had significantly fewer non-fatal MI 

(multivariate adjusted RR= 0.47; 95% CI 0.28-0.79), 

sudden cardiac deaths (adjusted RR= 0.33; 95% CI 0.13-

0.86), and total cardiac endpoints (adjusted RR= 0.48; 

95% CI 0.33-0.71) as compared to the control group. No 

statistically significant difference was found in the risk 

of fatal MI (adjusted RR= 0.67; 95% CI 0.31-1.42). Of 

note, about two-thirds of the participants in each group 

were vegetarian. After two years of follow up, the 

intervention group had a statistically significantly lower 

low- density lipoprotein (LDL), fasting blood glucose, 

BMI, blood pressure, and higher high-density lipoprotein 

(HDL) as compared to the control group. 

The Mediterranean Diet, Cardiovascular Risks and 

Gene Polymorphisms (Medi-RIVAGE) study was a short 

term randomized trial to study the effect of 

Mediterranean diet on cardiovascular risk factors in 

subjects with moderate cardiovascular risk factors[9]. A 

total of 212 participants aged 18-70 years were advised 

to consume either a traditional Mediterranean diet, or an 

American Heart Association low fat diet. Reduction in 

LDL after 3 months tended to be greater with the 

Mediterranean diet (p value =0.09 for time-by-group 

interaction) than with the low-fat diet. It is possible that a 

poor compliance might explain the borderline 

significance in both dietary patterns. 

In the Nurses’ Health Study, there was a  29% 

reduced risk of CHD (RR= 0.71; 95% CI 0.62-0.82) and  

39% reduced risk of cardiovascular disease (CVD) 

mortality (RR= 0.61; 95% CI 0.49-0.76) among   women 

in the top quintile of  Alternate Mediterranean Diet Score 

(aggregate of various components of Mediterranean diet 

calculated from food frequency questionnaire), as 

compared to the bottom quintile after 20 years of follow 

up[5]. Similarly, in the Spanish cohort of the European 

Prospective Investigation into Cancer and Nutrition 

(EPIC) study, a follow up of apparently healthy 41,078 

participants over 10 years suggested a 40% decreased 

risk of incident CHD in those with a high relative 

Mediterranean diet score (derived from degree of 

consumption of different Mediterranean diet 

constituents) as compared to those with low scores[10]. 
In another Spanish cohort of 13,609 participants free of 

known CVD at baseline, a similar risk reduction (RR= 

0.41, 95% CI 0.18-0.95) in incident CVD was found in 

those with a higher Mediterranean diet score, as 

compared to those with a lower score[11]. 

What mechanisms underlie the apparent cardio-

vascular benefits from the Mediterranean diet? A 

randomized controlled trial to study the effect of the 

Mediterranean diet on cardiovascular risk factors showed 

that Mediterranean diet was  associated with decreased 

plasma glucose , lower systolic blood pressure, improved 

cholesterol-to- high density lipoprotein ratio, and lower 

C reactive protein (CRP) levels compared with low-fat 

diet[12]. The Mediterranean diet is low in saturated fats 

and rich in monounsaturated fats, mainly in form of olive 

oil. The latter is associated with improved cardiovascular 

risk factors, including obesity and diabetes [13-15]. In 

addition, the favorable effects of fruit and vegetables, 

fiber, and n-3 content of the Mediterranean diet on CHD 

(discussed in this review), may play a role. 

 

Fish and n-3 fatty acids and CHD 

 

The efficacy of fish and n-3 fatty acids in primary and 

secondary prevention of CHD has been shown in various 

clinical studies [16, 17]. In the Diet and Reinfarction 

(DART) Study, 2,033 survivors of MI (age under 70 

years) were randomized to receive advice on eating at 

least two weekly portions (200-400 g) of fatty fish, to 

reduce their total fat intake or to increase their intake of 

cereal fiber [18]. Those who were not able to consume 

this quantity of fish were asked to consume fish oil 

(Maxepa) capsules as partial or total replacement for the 

fish consumption. Dietary compliance was monitored by 

food frequency questionnaires, and plasma marine n-3 

fatty acids (i.e. eicosapentanoic acid -EPA) were 

measured in a subset of participants. After two years, 

9.3% in the fish advice group vs. 12.8% in the control 

group had all cause death (multivariable adjusted RR= 

0.71, 95% CI 0.54-0.93).  Similarly, there were lower 

CHD deaths (7.7% vs. 11.4%), and CHD events (12.5% 

vs. 14.6%) in the fish consumption group compared to 

the control group.  

The  cardiovascular benefit of n-3 fatty acid 

supplementation was also seen in the Gruppo Italiano per 

lo Studio della Sopravvivenza nell’Infarto miocardico 

(GISSI)- Prevenzione trial[19]. In this open labeled trial 

with factorial design, of 11,324 MI survivors were given, 

in addition to the standard CHD medications ( control 

group consisting of treatment with aspirin, beta blockers, 

nitrate, Angiotensin Converting Enzyme Inhibitors, and 

statins), either 1 g daily of n-3 fatty acids or vitamin E or 

both. N-3 fatty acids were associated with a 20% 
reduction in all-cause mortality, 30% reduction in CHD 
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death, and 45% reduction in sudden death as compared 

to control. 

  In the Japan EPA Lipid Intervention Study (JELIS), 

18,645 hyperlipidemic patients were randomly assigned 

to receive either 1.8 g/d of EPA with statin (EPA group) 

or statin only. Of the total study population, 14,981 were 

subject to primary prevention and 3,664 to secondary 

prevention [20]. Post-treatment LDL concentrations 

decreased by 25% in both intervention and control 

groups. The 5-year cumulative rate of major coronary 

events was 2·8% in the EPA group and 3·5% in the 

control group, resulting in a significant relative risk 

reduction of 19% in the EPA group (p value=0·011). For 

the entire study population, non-fatal coronary event rate 

(including non-fatal MI, unstable angina, and events of 

angioplasty, stenting, or coronary artery bypass grafting) 

was significantly lower (19%) in the EPA group than in 

controls (RR=0.81; 95% CI 0.68–0.96), however, no 

statistically significant difference in coronary death was 

seen in the two groups. A statistically non-significant 

risk reduction in non fatal MI (RR=0.70; 95% CI 0.42–

1.14), as well as fatal MI (RR= 0.64; 95% CI 0.21–1.94) 

and a significant risk reduction in unstable angina 

(RR=0.72; 95% CI 0.55–0.95) were seen in the 

secondary prevention subgroup. The lack of a true 

placebo and substantially underpowered subgroup 

analyses were some of the major limitations of that 

study. 

 The Alpha Omega trial was a randomized multi-

center, double-blind, placebo-controlled trial to evaluate 

the role of the marine n−3 fatty acids EPA and 

docosahexaenoic acid (DHA) and of the plant-derived 

alpha-linolenic acid (ALA) in secondary prophylaxis of 

cardiovascular events [21]. 4,837 participants with 

history of MI were randomized to one of four trial 

margarines: margarine supplemented with a combination 

of EPA and DHA, margarine supplemented with ALA, 

margarine supplemented with EPA–DHA and ALA, or 

placebo margarine. Compared to placebo, neither EPA–

DHA nor ALA reduced major cardiovascular events 

(hazard ratio with EPA–DHA, 1.01; 95% CI 0.87 -1.17; 

hazard ratio with ALA, 0.91; 95% CI 0.78 to 1.05).  

In a pooled analysis of prospective cohort studies and 

randomized trials on n-3 fatty acids, and CHD mortality, 

a 36% lower risk of CHD death was evident with up to 

250 mg/d of EPA-DHA consumption (RR = 0.64, 95% 

CI 0.50 – 0.80, p value<0.001) and little further benefit 

was seen with higher intakes (0.0% change per each 

additional 100 mg/d; RR =1.00, 95% CI 0.99 –1.01, p 

value= 0.94). Overall, the existing evidence suggests a 

decreased risk of all-cause mortality, and CHD mortality 
with use of dietary or supplemental n-3 fatty acids. 

A variety of mechanisms may be responsible for the 

observed cardiovascular benefits of n-3 fatty acids. In 

addition to improving lipid profile [22], n-3 fatty acids 

have been shown to suppress various inflammatory 

cytokines such as interleukin-6, interleukin-1 β and 

tumor necrosis factor-α [23, 24]. Additionally, lowering 

triglycerides, improved endothelial function and stability 

of atherosclerotic plaques [25], decreased platelet 

aggregation [26], and reduced risk of arrhythmias due to 

cardiomyocyte membrane stabilization [27] with use of 

n-3 fatty acids have also been suggested. 

 

 

Flavonoids, polyphenols and CHD 

 

Consumption of fruit and vegetables has been shown to 

lower the risk of CVD [28, 29]. Fruit and vegetables 

have a unique nutrient profile in that in general, they are 

rich in fiber, potassium, polyphenols, and other minerals 

like magnesium, various vitamins, and usually have low 

energy densities, and fat content. Flavonoids are a 

chemically related class of various plant derived 

bioactive molecules including flavanols, flavonols, 

flavones, isoflavones, flavanones, and anthocyanins. 

Flavonoids have been suggested to impart a protective 

role against cardiovascular events. 

In the Zutphen Elderly Study, dietary intake of 

flavonoids was assessed by dietary history of 805 men 

aged 65-84 years [30] and major sources of flavonoid 

intake were tea (61%), onions (13%) and apples (10%). 

As compared to the lowest tertile of flavonoid intake, 

those in the highest tertile had a 68% reduced risk of 

CHD mortality (multivariable adjusted RR= 0.32, 95% 

CI 0.15-0.71, p value for trend 0.003).  As compared to 

the lowest tertile (0-250 ml per day) of tea consumption, 

the highest tertile (>500 ml per day) was associated with 

a statistically significant 55% reduced risk of CHD 

mortality. Similarly, highest tertile (≥ 110 g per day) of 

apple consumption was associated with 49% reduced 

CHD mortality. In 34,492 postmenopausal women of the 

Iowa Women’s Health Study, total flavonoid intake was 

associated with a decreased risk of CHD mortality after 

adjusting for age and energy intake ( p value for trend 

0.04)[31]. Although this association was attenuated after 

multivariate adjustment, a decreased risk was seen in 

each quintile of flavonoids compared with the lowest. 

Relative risks (95% CI) of CHD death from lowest to 

highest intake quintile were 1.0, 0.67 (0.49-0.92), 0.56 

(0.39-0.79), 0.86 (0.63-1.18), and 0.62 (0.44-0.87), 

respectively.  Consumption of broccoli was associated 

with a statistically significant 48% reduction in CHD 
mortality in the highest quintile of intake (RR=0.52, 95% 

CI 0.37-0.74). Other studies documenting an inverse 
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association between dietary flavonoids and CHD are the 

Rotterdam Study[32], Finnish mobile clinic health 

examination survey[33], Alpha-Tocopherol, Beta 

Carotene Cancer Prevention Study[34], and the Zutphen 

Elderly Study for catechins [35]. 

On the other hand, the Health Professionals Follow-

up Study failed to find any significant  protective effects 

of total flavonoid intake on the risk of nonfatal 

MI(multivariable adjusted RR=1.08; 95% CI 0.81-

1.43)[36]. A statistically non-significant 36% risk 

reduction in CHD death was seen in subjects who had 

prevalent CHD (RR=0.64, 95% CI 0.39-1.04).  

Similarly, in the 38,445 female participants of the 

Women’s Health Study, flavonoid intake did not protect 

against CVD[37]. This lack of protection was observed 

across different type of flavonoids. When individual 

foods were analyzed, apple, tea and broccoli, but not 

onions were associated with statistically non significant 

reduced risk of CVD. Insufficient power and lack of 

comprehensive control for potential confounding factors 

in some analyses were acknowledged by the authors. The 

Caerphilly Study suggested a positive association 

between flavonol intake and CHD mortality[38]. As 

compared to the lowest quintile of total flavonol 

consumption, the RR of CHD mortality in the highest 

quintile was 1.6 (95% CI 0.9- 2.9, p value = 0.2). Men 

with the highest consumption of tea (> 1.2 L, or > 8 

cups/d) had an RR of 2.3 (95% CI 1.0-5.1, p value for 

trend 0.031) of dying from CHD in the follow-up period 

compared with men consuming < 300 mL/d (< 2 cups/d). 

Almost all men used milk in their tea, and it is possible 

that milk may attenuate antioxidant capacity of tea.  

Polyphenol- rich foods such as cocoa have shown to 

have cardiovascular benefits. Decreased CHD mortality 

from cocoa consumption were demonstrated in the 

Zutphen Elderly Study [39]. As compared to the lowest 

tertile of cocoa consumption, the mean systolic blood 

pressure in the highest tertile of cocoa intake was 3.7 

mm Hg lower (95% CI −7.1 to −0.3 mmHg,  p value for 

trend 0.03) and the mean diastolic blood pressure was 

2.1 mm Hg lower (95% CI −4.0 to −0.2 mm Hg, p value 

for trend 0.03). As compared to the lowest tertile of 

cocoa intake, the adjusted RR of cardiovascular death in 

the highest tertile was 0.50 (95% CI 0.32-0.78, p for 

trend 0.004) and the RR of all-cause mortality was 0.53 

(95% CI 0.39-0.72, p for trend <0.001). In a cross-

sectional analysis of 2,217 participants of the Family 

Heart Study, an inverse association between frequency 

of chocolate consumption and prevalent coronary artery 

calcification (CAC) scores was demonstrated [40]. As 

compared to the study participants who reported no 
chocolate consumption, the multivariable adjusted odds 

ratios (95% CI) for CAC for those reporting chocolate 

consumption of 1-3 times per month, once per week, and 

2 or more times per week were 0.95 (0.66-1.36), 0.79 

(0.54-1.15), and 0.69 (0.48-0.99) respectively (p for 

linear trend 0.029). Exclusion of subjects with known 

CHD or diabetes mellitus did not significantly change 

the odds ratio estimates but did modestly decrease the 

overall significance (p value = 0.07). In another paper, 

cross-sectional data from the Family Heart Study also 

suggested an inverse association between chocolate 

consumption and prevalent CHD[41]. Compared to 

subjects who did not report any chocolate intake, odds 

ratios (95% CI) for CHD were 1.01 (0.76-1.37), 0.74 

(0.56-0.98), and 0.43 (0.28-0.67) for subjects consuming 

1-3 times/month, 1-4 times/week, and 5+ times/week, 

respectively (p value for trend <0.0001).  

   The observed protective effects of flavonoid intake 

on CHD have been attributed to various mechanisms. 

Flavonoids have been shown to induce an acute and 

sustained increase in endothelium- dependent 

vasodilatation in people with cardiovascular risk factors 

[42-44], as well as those with established CHD [45-48]. 

Ingestion of dark chocolate has been shown to induce 

flow- mediated dilation of brachial artery, an effect that 

has been shown to last for as long as 8 hours[43]. An 

increase in circulating plasma nitric oxide storage forms 

following ingestion of various dietary flavonoids has 

been suggested [49]. These molecules have intrinsic 

vasodilator activity.  Besides, reduction in blood 

pressure[50], total and low density lipoprotein 

cholesterol[51], and  inhibition of platelet aggregation 

[52] seen with dietary flavonoid use may account for the 

observed benefits. 

 

Dietary fiber and whole grains and CHD  

 

Dietary fiber is a broad class of plant based non 

digestible non starch polysaccharides and lignins. Liu et 

al. have shown an inverse association between  dietary 

fiber intake and the risk of MI and CVD[53]. In this 

prospective study of 39,876 female health professionals 

with no known history of CVD, as compared to the 

lowest quintile of fiber intake (median: 12.5 g/day), the 

highest quintile of fiber intake (median: 26.3 g/day) was 

associated with a 35% reduced risk of total CVD 

(RR=0.65, 95% CI 0.51- 0.84) and 54% reduced risk of 

MI (RR=0.46, 95% CI 0.30- 0.72). In a pooled analysis 

of 10 prospective cohort studies, every 10 g daily total 

dietary fiber intake was associated with a 14% reduced 

risk of all coronary events (RR=0.86; 95% CI 0.78-0.96), 

and a 27% decreased risk of coronary death 

(RR=0.73;95% CI 0.61-0.87)[54]. 
Mozaffarian et al. have shown that cereal fiber 

consumption is associated with a lower risk of incident 
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CVD, but not MI[55] in 3,588 men and women (mean 

age 72 years). In that study, cereal fiber consumption but 

not fruit or vegetable fiber consumption was inversely 

associated with incident CVD (RR=0.79; 95% CI 0.62-

0.99) comparing the highest to the lowest quintile of 

cereal fiber intake. Comparing the 80th percentile with 

the 20th percentile of intake, higher cereal fiber intake, 

no statistically significant difference was in the risk of 

non fatal MI (RR= 0.94; 95% CI 0.76-1.16) or CHD 

death (RR= 0.87; 95% CI 0.67-1.13). 

The advice to increase cereal fiber intake did not 

affect the rate of MI or CVD mortality in the DART 

study [18]. , a meta-analysis of 12 studies suggested that 

cereal fiber itself had the least influence on CHD risk; 

whole grain consumption was associated with a 26% 

reduction in the risk of incident CHD. Furthermore, the 

Iowa Women’s Health suggested that fiber from whole 

grain, but not refined grain decreased all cause mortality 

[56]. Whole grains not only have fiber, but also other 

phytonutrients, which may be responsible for this 

observed effect. 

The exact mechanism of cardioprotective effect of 

dietary fiber and cereal is uncertain. Increased fecal 

excretion of cholesterol[57], increased insulin sensitivity 

[58], reduced activity of pro-coagulant factors[59], and 

decreased risk of incident diabetes[60] with consumption 

of fiber and whole grain cereals have been suggested. 

 

Vitamins and CHD 

 

According to the “oxidative-modification hypothesis” of 

atherosclerosis, atherogenesis is initiated by oxidation of 

lipids in the LDL[61].  In vitro and in vivo studies 

suggest that such oxidative damage leads to endothelial 

cell damage[62], and foam cell accumulation[63]. Thus, 

antioxidants might be expected to limit atherosclerosis 

and its clinical manifestations such as MI. However, 

epidemiological studies have been controversial. 

Whereas some studies do suggest such protective role of 

antioxidant vitamins on CHD risk, many randomized 

trials have shown no benefit, and some suggest potential 

harm. 

In a prospective study of 1,299 elderly Massachusetts 

residents, the multivariate RR of fatal MI and total 

cardiovascular death in the highest quartile of dietary 

carotene, as compared to the lowest were 0.27 ( 95% CI 

0.10-0.74) and 0.59 (95% CI 0.37-0.94) respectively[64]. 

Similar findings were reported by Liu et al. in a cohort of 

US male physicians [65], and Osganian et al. in a cohort 

of female nurses consuming alpha and beta carotene 

from dietary sources[66]. In the latter cohort, total 
vitamin C intake (dietary as well as in form of 

supplements) has also been associated with decreased 

risk of CHD (RR=0.73; 95% CI 0.57- 0.94) [67]. 

Interestingly, a weaker, and statistically non- significant 

inverse association was seen between intake of vitamin 

C from diet alone and incident CHD in that study. 

Numerous prospective cohort studies and randomized 

controlled trials have consistently failed to prove any 

protective role of vitamins and antioxidants in CHD. In a 

randomized controlled trial of 8,171 women aged 40+ 

years, a follow up of about 10 years did not reveal any 

effect of vitamin C (RR=1.02; 95% CI 0.92-1.13), 

vitamin E (RR= 0.94; 95% CI 0.85-1.04), or beta 

carotene (RR 1.02; 95% CI 0.92-1.13) supplementation 

on combined outcome of MI, stroke, coronary 

revascularization, or CVD death[68].  

In the Vitamin E Atherosclerosis Prevention Study 

(VEAPS) [69] vitamin E supplementation did not reduce 

the progression of the common carotid artery intimal 

medial thickness after 3 years of follow up. However, a 

statistically significant reduction in circulating oxidized 

LDL was seen. The Primary Prevention Project (PPP) 

was an open-label 2x2 factorial trial of 300 mg of 

synthetic vitamin E and/or 100 mg of low-dose aspirin 

daily in 4,495 Italian men and women[70]. Although 

terminated prematurely because of strong treatment 

effect of aspirin, the trial did not suggest any statistically 

significant effect of vitamin E in reducing angina, MI or 

cardiovascular mortality. Similarly, in a randomized, 

double-blinded, placebo controlled factorial trial of more 

than 14,000 US male physicians, neither vitamin C nor 

vitamin E supplementation showed any effect on the risk 

of total MI and cardiovascular mortality after 8 years of 

follow up. Numerous other randomized trials examining 

the role of vitamin E in secondary prophylaxis of CVD 

have similarly been disappointing. 

Overall, there is no evidence suggesting that vitamins 

confer beneficial effects on CHD endpoints. 

 

Garlic and CHD 
 

Although epidemiological studies have explored the role 

of garlic on cardiovascular risk factors, like 

hyperlipidemia, there are not many studies exploring the 

garlic-CHD association. In a small double blind placebo 

controlled study of 51 hyperlipidemic male and female 

patients with history of CHD received either time 

released garlic powder tablets, “Allicor”, or placebo for 

12 months[71]. As compared to baseline, Allicor was 

associated with a statistically significant reduction in 

total cholesterol (by 12.4%), and LDL (by 16.3%), but 

no significant differences in triglycerides, and HDL after 

12 months of treatment. A statistically significant 
reduced risk of fatal and non-fatal MI as well as sudden 

cardiac death was seen in men (RR= 0.76, 95% CI 0.57- 
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0.94), but not women in the Allicor group. LDL 

reduction accounted for the decreased risk of MI and 

sudden cardiac death in men (r=0.463, p value=0.013). 

In another placebo controlled double-blind randomized 

trial of 65 asymptomatic patients [72], CAC progression 

was significantly lower in the aged garlic plus 

supplement group (OR 0.35, 95% CI 0.1–0.85), as 

compared to the placebo group. As compared to placebo, 

the aged garlic plus supplement group had a significant 

reduction in total cholesterol (RR=0.92, 95% CI 0.81–

0.98, p value= 0.04) as well as LDL (RR=0.87, 95% CI 

0.71–0.90, p value= 0.04). In addition, improvement in 

vascular function (as measured by digital thermal 

monitoring), as well as oxidative markers (such as 

autoantibodies to malondialdehyde (MDA)-LDL, apoB-

immune complexes, oxidized phospholipids (OxPL) on 

apolipoprotein B-100 (OxPL/apoB), and lipoprotein (a) 

[Lp (a)] was observed in the garlic plus supplement 

group. Garlic has H2S releasing capabilities, and various 

garlic derived molecules like diallyl disulfide and diallyl 

trisulfide attenuate deleterious effects of oxidized LDL 

on nitric oxide production[73]. In rat models, garlic 

derived molecules like S-propargylcysteine have been 

shown to protect from MI [74]. Hydrogen sulphide (H2S) 

has been suggested to have cytoprotective role in 

reperfusion injuries[75]. Experimental reduction in H2S 

levels has been shown to increase myocardial infarct size 

in animal models [76]. Sodium hydrogen sulfide inhibits 

human platelet aggregation induced by various pro-

thrombotic agents like adenosine diphosphate (ADP), 

epinephrine, arachidonic acid, and thrombin[77]. Larger 

randomized controlled trials are needed to explore 

conclusively any association between garlic consumption 

and CHD. 

 

Future Directions 
 

Genetic makeup of an individual defines his/her 

susceptibility to disease, and environmental factors (i.e. 

diet and exercise) influence the risk of the disease. It is 

evident not only in clinical medicine, but also in 

epidemiological research that individuals respond 

differently to the same intervention. The concept of 

nutrigenetics, which studies the effect of gene variations 

on the organism’s ability to digest, absorb and use food, 

and nutrigenomics, which explores how bioactive 

components within food affect gene expression and 

function, are based on these premises. With rapid 

expansion in these areas of research, it might be possible 

to utilize genetic information to identify population 

subgroups with differential  responses to diet, and thus 
tailor dietary approaches to individual needs with the 

help of genetic and lifestyle information to effectively  

prevent or treat CHD[78].  

In summary, this review provides strong evidence for 

the importance of dietary factors in the fight against 

CHD, suggesting that adherence to simple modifiable 

factors such as dietary factors could be relevant and cost-

effective in the prevention of CHD. Although still 

emerging, data from nutrigenomics and metabolomics 

may help elucidate underlying biological response at the 

individual level and help design personalized nutrition to 

prevent CHD. 
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