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Hypothesized Causal Pathway 
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Prevalence of Obesity in Men 
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Obesity and Prostate Cancer

Allot et al, Eur Urol, 2013



Low-grade cancer

High-grade cancer1.25 (1.06-1.49)

Total cancer

Mortality

Total cancer-CC

0.85 (0.77-0.93)

1.03 (0.99-1.07)

1.25 (1.14-1.38)

1.05 (0.94-1.19)

Hsing et al, Am Jrn Clinical Nutri, 2007

‡

‡

*Recent meta-analyses of prospective studies show similar 

observations w/ localized and advanced PCa
Discacciati et al, Annals of Oncology, 2012



Prostate cancer in Mexican-

Americans



Prostate cancer in Mexican-

Americans



What is the biological 

mechanism involved in the 

association between obesity 

and prostate cancer? 



Charles Huggins
Circa 1941

• Castration decreased acid phosphatase in men with 

metastatic PCa

• Testosterone administration raised acid phosphatase 

• “Cancer of the prostate is activated by testosterone 

injections.”

• Huggins awarded Nobel Prize 1966 

Huggins C. et al. Cancer Res. 1941:1; 293



The Year 2007—Post Doctoral Fellowship

Hormone 
Demonstration 
Program

What is the relationship between race/ethnicity and sex 
steroid hormones in adults (n=1,413)- National Health 
and Nutrition and Examination Survey (NHANES III)?
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Total Testosterone, 
ng/ml

Free Testosterone, 
ng/ml 
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Estradiol, 
pg/ml 
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What is the relationship between 
race/ethnicity and sex steroid hormones in 

adolescents (n=134)- NHANES III?
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Testosterone, ng/ml
12-15 yrs old (n=57) 16-19 yrs old (n=77)
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Estradiol, pg/ml
12-15 yrs old (n=57) 16-19 yrs old (n=77)
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Testosterone and Obesity?

↑Lipoprotein 
lipase activity

↑Triglyceride 
uptake



What is the role of body fatness in sex steroid 
hormones among adult men (n=1,265) 

- NHANES III?



Testosterone (ng/mL)

BMI (kg/m2)

Ptrend = <0.001

Adjusted for age, race/ethnicity, smoking, alcohol, physical activity, plus testosterone, estradiol, and SHBH mutually adjusted and free testosterone and free estradiol mutually 
adjusted. 
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Similar pattern for 
a) % Body Fat
b)Waist 

Circumference



Estradiol (pg/mL)

BMI (kg/m2)
Adjusted for age, race/ethnicity, smoking, alcohol, physical activity, plus testosterone, estradiol, and SHBH mutually adjusted and free testosterone and free estradiol mutually 
adjusted. 
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Ptrend = <0.001
Similar pattern for 
a) % Body Fat
b)Waist 

Circumference



Time to Think

• Incidence and mortality rates of PCa higher in 

African Americans

• Hugging et al. suggested that higher levels of 

testosterone increased risk of prostate cancer

• Obesity decreases the risk of low-grade/localized 

PCa, but increases the risk of high-grade/advanced 

PCa. 

• And obesity decreases testosterone levels

HOWEVER,

• We did not see high levels of testosterone in African 

Americans. Mexican Americans had higher 

testosterone levels, but they have lower rates of PCa

• If obesity reduces testosterone, how does obesity 

increase the risk of high-grade/advanced PCa?



Measurements of Adiposity, 

Body Fatness, and 

Race/Ethnicity



Submitted to International Journal of Endocrinology 
and Metabolism

What is the association of overall and central 
body fatness with sex steroid hormones in 

adult men (n=1,243) and does it vary by 
race/ethnicity in NHANES III?





Pinteraction = 0.002



What about prostate-specific 

antigen (PSA) test?  

Strongly correlated to 

testosterone and it is still used 

for disease progression / risk 

stratification  



NHANES 2001-2006 n=3528- Objectives:
1. Determine the association of PSA with the 3 definitions of 

metabolic syndrome (ATP, IDF and WHO)
2. Investigate whether the relationship of PSA with metabolic 

syndrome varies by race and ethnicity













Mortality 

&

Testosterone and Obesity



Mortality- Testosterone and Obesity

• Testosterone deficiency (TD) is a common medical condition that 

is characterized by having total testosterone levels < 300 ng/dL

• Studies show that as many as 38.7% of men over 45y old14 (24% 

among men 30-79y old4) demonstrate TD. 

• In the United States, reports show that there are approximately 

2.4 million 40-69 yrs men with TD.17,18

• Projected that by 2025 approximately 6.5 million American men 

aged 30 to 80 will suffer from TD.4



A prospective analyses to determine whether the 
co-occurrence of testosterone deficiency and 
obesity increase the risk of death in US men-
NHANES 1999-2004 & 2011 Mortality Data 



Testosterone Deficiency (TD, total testosterone ≤ 300 ng/dL), Overall 
Obesity (BMI ≥ 30 kg/m2), and Abdominal Obesity (WC ≥ 102 cm)

TD

No TD

Log-Rank Test 
(P = 0.000)
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Testosterone Deficiency (TD, total testosterone ≤ 300 ng/dL) and 
Overall Obesity (BMI ≥ 30 kg/m2)

Log-Rank Test 
(P = 0.000)
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Log-Rank Test 
(P = 0.000)

Testosterone Deficiency (TD, total testosterone ≤ 300 ng/dL) and 
Abdominal Obesity (WC ≥ 102 cm)

2 yrs 4 yrs 8 yrs6 yrs 10 yrs 120 yrs
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Association of the co-occurrence of testosterone 
deficiency and obesity with increase 

risk of death in US men  
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P = 0.02

P = 0.03

P = 0.06

Adjusted for SHBG, estradiol, age, race/ethnicity, smoking status, alcohol consumption and physical activity 

TD + Obese (BMI ≥ 30) TD + Abdo (WC ≥ 102)



Testosterone & Prostate Cancer 

Low Testosterone High Testosterone

• Raising testosterone causes rapid PCa growth-

-High levels of testosterone or taking testosterone therapy is 

”Like feeding a hungry tumor” or “pouring gasoline on a fire.”



• Measures of association (OR, RR, HR’s) from 

multivariable analyses

• Endogenous (continuous and categorical) and exogenous testosterone



Review Article

Endogenous Testosterone(continuous) & PCa
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Summary RR = 0.99, 95% CI = 0.96-1.02) 



Review Article
Endogenous Testosterone(categorical) & PCa

Comparing High vs Low levels of Testosterone 
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Testosterone Therapy & PCa

(randomized controlled trials) 



Another Moment to Think
• Not proposing the use of 

testosterone therapy

• Not proposing to increase the 

levels of testosterone in men 

with prostate cancer

HOWEVER,

• I want to appreciate the body 

of literature that negates the 

the contention that “high 

levels of testosterone 

increases prostate cancer.”



Research in Progress
(Prostate Cancer, Testosterone, Diet, and Weight Management) 



Research in Progress
(Prostate Cancer and SSB’s) 

• International consortium 

of 15 cohort studies 

from North America, 

Europe, Australia and 

Asia.

• 52, 683 primary incident 

PCa cases, including 

4,924 advanced cases 

among 842, 149 men

• Proposing to investigate 

SSB’s and PCa



Research in Progress
• We received pilot 

funding ($20,000) to 

investigate the 

prospective association 

between caffeine intake 

and ED



Research in Progress
(Testosterone, diet, physical activity and weight management) 

• Currently, investigating 

the relationship of 

SSB’s and Caffeine 

intake with testosterone 

levels. 

• We received pilot 

funding ($20,000) to 

conduct a 

comprehensive 

analyses between diet, 

physical activity and 

weight management 

and testosterone levels.

SSB’s and 
Testosterone

Caffeine 
intake and 
Testosterone

Lopez DS et al.

Lopez DS et al.



Next Steps and Future Directions

• “Racial/Ethnic 

Differences in the 

Association between 

Energy Balance and 

Prostate Cancer.”

• Remain undetermined 

the interplay between 

measurement of 

adiposity, testosterone 

and advanced/fatal PCa

• We need randomized controlled 

trials to investigate relationship 

between diet, physical activity, 

weight management and PCa
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