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The intent of this analysis is to investigate the prospective association of the age-related 
maculopathy (ARM) at Visit 3 to incident cancer risk. Initial analyses and writing will take place 
between March and April 2006, and final writing and manuscript submission between September 
and November 2006. 

4. Rationale:

ARM is a leading cause of blindness in elderly people in the United States. The presence 
of ARM has been hypothesized to be associated with decreased survival1-7, though the 
underlying cause of the association is unclear. Cancer is a major cause of deaths. Its potential 
association with ARM, nonetheless, has not been investigated.  

There are several possibilities to suggest that ARM may be related to cancer. First, ARM 
and cancer may share several common risk factors. For example, smoking is an established risk 
factor for both ARM and various types of cancers, in particular, lung cancer. Moreover, there is 
also serologic evidence to suggest that Chlamydia pneumoniae infection, a common cause of 
acute respiratory tract infection that has been linked with lung cancer, is associated with the 
development and progression of ARM8-11. Second, recent studies have identified a common 
polymorphism of the complement factor H (CFH) gene as a likely candidate involved in the 
development of ARM12-15. Investigators have further suggested that inflammation might play an 
important role in the etiology of ARM.16-20 This is supported by histological appearance of 
choroidal neovascularization secondary to ARM, which demonstrates tissue invasion of a 
multitude of inflammatory cells.21 Cancer has also been closely related to inflammation. 
Inflammatory processes are believed to contribute to tumor growth, progression and invasion.21. 
In addition, the CFH gene was also found to be associated with a number of cancers, including 
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lung22,23, bladder24 and ovarian cancer25, further reinforcing the potential pathogenic role of 
inflammation in linking ARM and cancer risk. Third, oxidative stress may be another potential 
mechanism. The role of oxidative stress in the pathogenesis of ARM has been highlighted in 
recent studies26. There is evidence that oxidative damage to lipids in Bruch membrane is 
important in the etiology of ARM.27-30 Similarly, there is also evidence directly supporting the 
notion that inactivation of antioxidant enzymes and its attendant oxidative stress are causal 
events in carcinogenesis29,31-33. Finally, angiogenesis, a complex multi-stage process requiring 
orchestrated interactions among various pro- and anti-angiogenic stimuli, is known to have a 
central role in the development of both cancer34 and neovascular ARM35,36. While tumor growth 
and subsequent metastasis rely on the inappropriate growth of blood vessels, ARM-related 
choroidal neovascularization occurs as result of vascular recruitment induced by 
angiogenesis37,38. The collective data from these studies provide evidence for the possible 
biological links between ARM and cancer.  

Cancer mortality and ARM has been evaluated in a very limited number of 
epidemiological studies1. In a population-based cohort study of persons with type 2 diabetes, 
moderate visual impairment (visual acuity of 20/80 to 20/160) was shown to be independently 
associated with an increased risk of cancer mortality (RR 1.61; 95% CI, 0.63-4.08) , although the 
specific association of early ARM with cancer mortality was not reported1,39. In a study of 
13,569 persons aged 75 years or older in the United Kingdom, no association between ARM and 
cancer mortality was seen39. This study, however, was limited by the definition of ARM, which 
was determined from self reported data.  

Since ARIC study defines ARM based on fundal photography, we propose to examine 
these data to further clarify the potential association between ARM and cancer. 
 
5. Main Hypothesis/Study Questions: 
 

Is early ARM associated with incident cancer? 
(1) If so, is association related to lung cancer or non-lung cancer?  
(2) If so, is this related to a particular ARM lesion (drusen, pigmentary change etc)?  
(3) If so, is the association explained by age, gender, race, cigarette smoking status, 

hypertension and cardiovascular risk factors? 
 
6. Data (variables, time window, source, inclusions/exclusions): 

(1) ARM variables. Any ARM, early ARM, late ARM and specific ARM lesions (drusen, 
pigmentary changes) 

(2) All-cancer incidence, lung cancer incidence, non-lung cancer incidence 
(3) Covariates: age, sex, race, center, prevalent CHD and MI, diabetes and hypertension 

status, blood pressure, hemostatic and inflammatory markers (von Willebrand factor, 
factor VIIIc, fibrinogen, WBC), cigarette smoking, alcohol consumption, body mass 
index (variables from ARIC visit 1-3, except for von Willebrand factor, factor VIIIc, 
WBC, fibrinogen available ARIC visit 1 only) 

(4) Exclusion criteria: From participants at ARIC visit 3 (n=12,887), exclude persons who 
whose race is not black/white, with ungradeable retinal photographs or missing retinal 
variables for ARM at visit 3. 

 
Power estimates: Based on approximately 500 ARM cases at visit 3 and 947 incident cancers 
from visit 3 to 2000 in the ARIC cohort, a sample size of 10,000 will have adequate power 
(power 80%, alpha 5%) to detect a RR of 1.40 or higher  
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