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4. Rationale:
Metabolic syndrome is characterized as a clustering of metabolic conditions: central
obesity, insulin resistance, dyslipidaemia, and hypertension which, when present together
in an individual, are associated with risk of cardiovascular disease and type 2 diabetes
(1). Prevalence of metabolic syndrome is high among US adults and analyses of trends
indicate a significant increase in incidence in recent years (2). This increasing prevalence
has important implications with respect to the health of the population. The association
between metabolic syndrome and risk of coronary heart disease and stroke has been
established in many studies (1).
Current definitions of the metabolic syndrome do not include indicators of inflammation
although association of metabolic syndrome with inflammation has been established
(3,7). Inflammatory markers, such as CRP, are elevated in persons with metabolic
syndrome as are levels of proinflammatory cytokines.
Chronic inflammation, which results in continuous production of growth stimuli,
activation of reactive oxygen species, increased expression of chemokines, cytokines and
cell adhesion molecules, and inhibition of apoptosis, plays an important role in the
development of both atherosclerosis and cancer (6). A question arises then: is metabolic
syndrome, with the underlying inflammatory changes, a risk factor for cancer? Recent
data suggest that metabolic syndrome may indeed contribute significantly to the
development of cancer. Laukkanen et al have shown an association between metabolic
syndrome and risk of prostate cancer in men (4). Furberg et al. have shown that low
levels of HDL-C, combined with obesity, both elements of the metabolic syndrome, are
positively associated with the risk of breast cancer (5). A number of epidemiological
studies have found a positive association between components of the metabolic
syndrome, specifically insulin resistance and hip waist ratio, and the risk of colon cancer
(8). In a confirmatory factor analysis study of the factor structure of the metabolic
syndrome, insulin resistance and obesity were shown to be the most important elements
of the metabolic syndrome (9). Insulin resistance leads to increase in the levels of the
insulin-like growth factor-1 (IGF-1). Blood levels of this growth peptide have been
shown to be elevated in prostate, breast, colorectal, and lung cancer (10). There is
therefore an increasing body of evidence that components of the metabolic syndrome
may be important risk factors in cancer development.
The subject of this proposal is lung cancer and its association with the metabolic
syndrome. Lung cancer is the second most frequent form of cancer and one resulting in
greatest mortality. The five year survival rate for this cancer is approximately 10% and it
has not changed appreciably within the last 25 years; therefore identification of new risk
factors associated with this cancer, which may aid in its therapeutic management, is
greatly needed.
Evidence pointing in the direction of inflammatory changes in lung cancer includes
elevated COX-2 levels, especially in non-small cell carcinoma, increased levels of
cytokines (TNF-a, I1-1) and the positive therapeutic effect of Aspirin and NSAIDs on risk
of lung cancer (11). As mentioned before, levels of IGF-1 are increased in lung cancer
indicating increased insulin resistance. However, despite the evidence that insulin
resistance and inflammation may play an important role in the development of lung



cancer, there are no prospective studies of the association of those components of the
metabolic syndrome and the risk of lung cancer.

In this current study therefore, we would like to use the ARIC cohort data to investigate
the effect of metabolic syndrome and its individual components, diagnosed at baseline
(Visit 1), on the development of incident lung cancer.

5. Main Hypothesis/Study Questions:
1. What is the risk of developing lung cancer in persons meeting criteria for
metabolic syndrome?
2. How does that risk depend on the individual components of the metabolic
syndrome as defined according to the NCEP ATPIII guidelines?
3. How does that risk depend on the presence of coronary heart disease?
4. How does that risk depend on baseline levels of serum albumin?

6. Data (variables, time window, source, inclusions/exclusions):
This project will utilize the ARIC cohort study data as well as ARIC ancillary data
obtained from the ARIC cancer study.

Exclusions: missing triglyceride, HDL cholesterol, and fasting glucose data
Variables:
Outcome: incident lung cancer (1987-2000)

Independent variables: HDL cholesterol, waist circumference, fasting glucose,
triglycerides, hypertension, prevalent baseline CHD, follow-up time for incident CHD,
lung cancer diagnosis date, visit 1 date, albumin, fibrinogen.

Confounding variables: gender, age, race, smoking (status, pack-years).

Analysis:
Metabolic syndrome will be determined according to the NCEP ATP III guidelines as

present if at least three of the component variables (HDL, waist circumference, fasting
glucose, triglycerides, and hypertension) are outside of the predetermined range.

Cox proportional hazard ratios (adjusted for age, race, gender, and smoking) will be
determined to analyze the association of lung cancer and metabolic syndrome.
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