
 
 

   14 

  
 January 2008 (Vol. 1, Issue 1, pages 14-16)  

  

SERUM INSULIN AND INFLAMMATORY MARKERS 
IN OVERWEIGHT PEOPLE WITH AND WITHOUT 
DYSLIPIDEMIA 

By Philip Barter, MBBS, FRACP, PhD  
Professor and Director, the Heart Research Institute, Sydney, Australia 

p.barter@hri.org.au 

 
Overweight and obesity are increasing worldwide at an alarming rate and are setting the scene for a 
major epidemic of type 2 diabetes and premature cardiovascular disease (CVD). Overweight people 
frequently have a cluster of abnormalities that includes impaired fasting glucose, hyperinsulinemia, 
elevated blood pressure, a dyslipidemia characterized by a low level of high density lipoprotein 
cholesterol (HDL-C) and high plasma triglyceride, and an increased level of inflammatory markers in 
their blood. A commonly used term for the clustering of abnormalities associated with being 
overweight is the metabolic syndrome. 
 
The question arises: do overweight 
people whose plasma lipids are 
normal differ from their 
dyslipidemic counterparts in terms 
of the presence of the other 
components of the metabolic 
syndrome?  
 
This question has been addressed 
by comparing two distinct groups 
of overweight people: one of 
people with low HDL-C 
cholesterol and high triglyceride 
(dyslipidemic group) and the other 
of people with a higher than 
average HDL-C cholesterol and a 
lower than average plasma 
triglyceride (normolipidemic 
group). These subjects were a 
subset of the GEMS Study. 
 

Figure 1: Characteristics of the study population 
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Subjects were recruited from two centres in Europe (Oulu, Finland and Lausanne, Switzerland), one 
centre in the USA (Dallas, Texas), one centre in Canada (Ottawa), and one in Australia (Adelaide) [1].  
 
The study included 715 (57% male) cases and 1073 (54% male) unrelated controls (Figure 1). The 
mean body mass index (BMI) in the cases and controls was 28.7 and 28.2 kg/m2, respectively. The 
waist circumference of the cases 
was substantially and significantly 
greater than in controls. The 
difference in waist circumference 
remained statistically significant 
(p<0.001) when adjusted for BMI 
(Figure 2). Plasma hs-CRP was 
significantly higher in cases than 
controls, whereas adiponectin was 
significantly lower in the cases 
(Figure 3).  
 
The plasma lipids in the cases and 
controls differed in several 
respects, most of which were 
predictable. Apart from the pre-
specified differences in levels of 
HDL cholesterol and plasma 
triglyceride, cases had 
significantly higher levels of 
plasma total cholesterol, apo B, 
and non-HDL cholesterol than controls. Cases also had smaller LDL particles than controls.  
 
The concentration of plasma 
glucose was significantly higher in 
cases than controls. Fasting insulin 
and homa-IR were also 
significantly higher in cases than 
controls (Figure 4). 
 
The results of this study may be of 
major clinical importance in the 
face of the worldwide epidemic of 
overweight and obesity and the 
associated increased risk of type 2 
diabetes and CVD. This analysis 
of the GEMS study clearly 
indicates that not all overweight 
people are at the same risk, with a 
much higher risk group being 
identified by the simple 
measurement of plasma 

Figure 2: Indices of adiposity in the study population 

Figure 3: CRP and adiponectin levels in the study population 
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triglyceride and HDL-C cholesterol. The finding that overweight people who are normolipidemic tend 
to have normal glucose and insulin metabolism, low levels of inflammatory markers, and normal blood 
pressure suggests that such people may be at relatively low risk of developing diabetes and CVD 
despite being overweight.  
 
Thus, identification of people 
solely on the basis of an elevated 
plasma triglyceride and a low 
HDL-C cholesterol uncovers an 
overweight group of people who 
have a generalized metabolic 
disorder. 
 
In contrast, overweight people 
with normal plasma lipids have 
normal glucose and insulin 
metabolism, low levels of 
inflammatory markers, and normal 
blood pressure. Such people may 
thus be at relatively low risk of 
developing diabetes and CVD 
despite being overweight. 
 
This study emphasizes the 
importance of simple measures 
such as plasma triglyceride and HDL-C cholesterol in identifying those overweight people who have 
the metabolic syndrome and are at high cardiovascular risk. 
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Figure 4: Glucose and insulin levels in the study population 


