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1.0 

1.1     Introduction 

 

1.1.1 Context of research 

The optimal way to treat patients with severely raised plasma triglyceride 

levels has been the subject of controversy. Some specialist lipid clinics 

encourage patients to follow a very low fat diet. Compliance with this diet 

and the impact of lifelong fat restriction on patient’s daily lives, their 

understanding of the rationale behind the diet, their attitudes to compliance 

and their awareness of the possible consequences of non compliance have 

never been investigated. These are key issues in terms of nutritional care 

and this project aims to address these gaps in the knowledge base. 

 

1.1.2 Lipoprotein metabolism 

Following digestion, dietary fatty acids and monoglycerides are absorbed in 

the small intestine and re-esterified into triglycerides in the intestinal 

mucosal cells. They are packaged into chylomicrons (CM), secreted into the 

lymphatic system and carried by the thoracic duct into the systemic 

circulation (Pejic and Lee 2006). Once in the blood stream, the triglycerides 

are hydrolysed to free fatty acids and monoglycerides by the action of 

lipoprotein lipase (LPL). This enzyme is found on the vascular endothelial 

cells within muscle and adipose tissue (Wheatcroft, Noronha and Kearney 

2005). The CM becomes enriched in cholesterol ester and the resulting CM 

remnant is rapidly cleared from the circulation by the liver (Wheatcroft, 

Noronha and Kearney 2005). Triglycerides can also be synthesised by the 



liver and packaged into very low density lipoprotein (VLDL) particles for 

delivery to peripheral tissues. The triglycerides in these particles are acted 

on by LPL to release free fatty acids (Wheatcroft, Noronha and Kearney 

2005). Defects in the structural proteins contained in the particles involved 

in lipoprotein metabolism or the enzymes they interact with result in clinical 

dyslipidemias (Pejic and Lee 2006). 

 

1.1.3 Severe hypertriglyceridemia 

Severe hypertriglyceridemia is defined as a fasting plasma triglyceride level 

higher than 10 mmol/l (Durrington, 2003). An increased presence of CM, 

VLDL and their remnants contribute to this elevated triglyceride level 

(Durrington, 2003). The CM and VLDL compete for the same clearance 

mechanism, that is the enzyme LPL (Durrington, 2003).  Type V 

hypertriglyceridemia is caused by overproduction of VLDL by the liver. 

There is generally an associated decrease in lipolysis of CM and VLDL 

(Durrington, 2003). This could be familial or due to secondary factors. 

These include those that increase triglyceride production such as alcohol, 

obesity or oestrogen administration, those that decrease clearance for 

example hypothyroidism and factors that affect both clearance and 

production such as diabetes. The frequency of severe hypertriglyceridemia 

is one in 1000 adults and the disorder is more common among individuals 

with non insulin dependent diabetes mellitus (Durrington, 2003).  

The genetic determinants of severe hypertriglyceridaemia are poorly 

defined. A recent study by Wang et al. (2007) involved the resequencing of 

genomic DNA from 110 patients with severe hypertriglyceridaemia. A range 



of DNA variants were discovered in the candidate genes LPL, APOC2 and 

APOA5. Heterozygous mutations in LPL and APOC2 were present in 10% 

of patient with severe hypertriglyceridaemia compared with 0.2% of controls 

and an APOA5 missence variant was found to be associated with condition 

(carrier odds ratio 5.5, 95% confidence interval 3.3 to 9.1).   

 

1.1.4 Health risks associated with severe hypertriglyceridaemia 

Very high plasma triglyceride levels are universally acknowledged to 

increase the risk of acute pancreatitis (National Heart, Lung and Blood 

Institute 2002). Hypertriglyceridemia accounts for 1 to 4% of cases. The risk 

becomes clinically significant in patients who have triglycerides levels in 

excess of 11 mmol/l (Pejic and Lee 2006). 

The association between raised triglyceride levels and risk of CHD was 

the subject of much controversy. Epidemiological studies initially indicated a 

higher prevalence of CHD in patients with hypertriglyceridemia.  When 

multivariate analysis was conducted, however, controlling for other lipid risk 

factors there were inconsistent results. Some studies supported the 

relationship and others did not (Cullen, 2000).  

Prospective studies have reduced the controversy surrounding the 

relationship.  Sanwar et al. (2007) reported a moderate and highly 

significant association between triglyceride levels and CHD based on a 

meta-analysis of 29 published prospective studies conducted in Western 

populations. A meta-analysis of population based prospective studies by 

Austin, Hokanson and Edwards (1998) concluded that plasma triglyceride is 

associated with an increased risk of CHD. Austin et al. (1998) reported a 



14% increase in risk for men and a 37% increase in risk for women 

associated with a 1 mmol/l increase in plasma triglyceride. This study 

suggested triglyceride concentration had a higher association with risk of 

CHD in women than men. A limitation of this study was the inclusion of only 

a few hundred women, lack of correction for regression dilution bias and 

inconsistent adjustment for possible confounding factors across the 

included studies. 

Sanwar et al. (2007) reported a 70% increase in risk of CHD for 

individuals with usual triglyceride values in the top third of the population 

compared with those in the bottom third.  This increased risk is believed to 

be due to the raised level of small, dense low-density lipoprotein (LDL) 

particle formation associated with hypertriglyceridemia (Blackburn et al. 

2003). These particles are thought to be involved in the process of 

atherosclerosis (Griffin, 1999). 

 

1.1.5 Dietary treatment 

The primary goal of treatment for very high plasma triglyceride levels is to 

address the risk of acute pancreatitis. Prevention of CHD is the second 

priority (National Heart, Lung and Blood Institute 2002). The National 

Cholesterol Education Program guidelines recommend a very low fat diet 

(<15% of calories as fat) and lifestyle changes such as weight reduction and 

increased physical activity (National Heart, Lung and Blood Institute 2002). 

Individuals with severe hypertriglyceridaemia have a prolonged half time for 

clearance of CM (Cortner et al., 1987). Since these particles originate from 

dietary fat intake it is considered logical to limit this source. Drugs that raise 



triglyceride levels should be identified and discontinued and alcohol 

consumption ceased (National Heart, Lung and Blood Institute 2002). 

 

1.1.6 Pharmacological treatment 

Fibrates are recommended as the most practical choice of lipid lowering 

drug (National Heart, Lung and Blood Institute 2002). They activate 

peroxisome proliferator-activated receptors (PPARs). These are 

transcription factors belonging to the nuclear hormone receptor super 

family. Another nuclear receptor (the retinoic acid receptor) forms 

heterodimers with PPARs. The resultant complex binds to specific response 

elements that alter the transcription rate of target genes. The action of 

fibrates is mediated by PPAR-α, a form of the receptor expressed in the 

liver (Fruchart, Brewer and Leitersdorf 1998). The common side effects of 

these drugs include gastro-intestinal disturbances, rash and pruritus (British 

Medical Association 2006).   

  Jonkers et al. (2002) conducted a randomised control study 

investigating the effect of bezafibrate in severely hypertriglyceridemic 

patients. The study did not discuss or monitor the exercise or dietary habits 

of the participants. It did, however, demonstrate that bezafibrate reduced 

triglyceride levels, total serum cholesterol levels and VLDL levels 

significantly. VLDL was reduced by 114 mg/dL (95% confidence interval 80 

to 147mg/dL) in the treatment group compared to the placebo group. An 

increase in HDL levels was also noted. Gemfibrozil has been reported to 

reduce serum triglycerides by a mean of 74% in patients with severe 



hypertriglyceridemia and fenofibrate is considered equally as effective 

(National Heart, Lung and Blood Institute 2002). 

 

1.1.7 Aims of ‘Living with a very low fat diet’ 

Patients attending the Lipid Clinic at Manchester Royal Infirmary (MRI) 

receive individualized advice on how to achieve a very low fat diet. This 

project was designed to: 

• Establish if individuals following this advice were meeting the target of 

15% of dietary energy from fat.  

• Examine the patients’ experience and understanding of the diet.  

 

1.1.8 Objectives of ‘Living with a very low fat diet’ 

To examine the patients’ compliance with the very low fat diet, their fat 

intake was assessed. This included establishing: 

• The percentage contribution of energy from fat in their diet. 

To investigate the patients’ experience and understanding of the diet, the 

following questions were addressed: 

• How the diet impacted on their daily lives?  

• What were the barriers and enablers to following the diet? 

• Did they understand why they have to follow the diet? 

• Did the patients appreciate the risk to their health of non  

                  compliance?  

• Did patients taking triglyceride-lowering medication follow the  

                   diet?  

• Did patients receiving pharmacological and dietary treatment  



                  rate compliance to the diet as highly as those being managed  

                  with the diet alone?  

• What more could be done to support them in following the diet?  

• Is it realistic to expect long-term adherence to the diet in these  

                   patients? 

 

 

 


