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Obesity and its Relationship to Cancer: The consequences of carrying around that extra baggage
by Rachel Corbitt*

In the waiting room on the seventh floor of Emory University Hospital Midtown is a wide window overlooking the
Atlanta skyline. The broad view isn’t the only noticeable feature of the waiting room. The seats of the chairs are
also a bit wider than expected. This is the Emory Bariatric Center, where professionals help patients form
individualized plans for losing weight.

The importance of achieving a healthy weight cannot be overstated considering that a bigger waistline means a
bigger risk of cancer and other diseases 1. The center, however, receives very few patients sent from oncologists.
“It's a shame that we don’t get more,” says Medical Director of the Emory Bariatric Center, Dr. Arvinpal Singh. “It’s
a critical issue and there’s a strong correlation between diet, obesity and various cancers, but | can’t say we’ve
gotten a whole lot of referrals for that specific reason.”

Approximately 35% of men, 40.4% of women, and 17% of youth (ages 2-19) in the United States are obese,
according to reports published in 2016 by the Journal of the American Medical Association 2, 3. Hospitals can’t
even accommodate some of these patients. “Some of the scanners we have need to be bigger because a lot of our
patients don’t fit through the CAT scans and the MRIs,” says Dr. Ira R. Horowitz, Chairman of the Department of
Gynecology and Obstetrics at Emory University Hospital, “and they have to go elsewhere for an open MRI, or to the
zoo, or to the vet school.”

Patients who are unable to keep track of an expanding waistline have an increased likelihood of developing tumors.
For those who already have cancer, obesity makes treatment more limited and problematic. The American Cancer
Society estimates that a fifth of all cancer deaths are caused by excess weight 4.

Researchers report growing evidence that obesity alters the body in ways that can directly lead to cancer. Adipose,
or fat tissue, produces molecules that are released to the rest of the body 5. Some of these molecules, including
hormones like leptin, can trigger tumor growth 6. Fat tissue doesn’t just keep people warm and store energy says
cancer researcher Dr. Latonia Taliaferro-Smith.

“What we've come to learn is that in addition to those roles, adipose and fat tissue actually secrete biologically
active molecules,” explains Smith, a breast cancer specialist at Winship. “And these biologically active molecules,
the majority of them are pro-tumorgenic. They promote cancer growth.”

Body weight impacts the production of these molecules and can affect whether or not someone develops cancer. In
her studies, Smith found that two molecules secreted by fat tissue, adiponectin and leptin, work in opposite ways
with respect to breast cancer 7.

Leptin, which is present at high levels in obese patients, can stimulate breast cancer cells to grow and invade other
tissues 8. Adiponectin, however, serves a protective role against obesity-related diseases like cancer 9.

Adiponectin does a couple things to prevent high leptin levels from causing problems in the body. It stops the
activation of two molecules (ERK and Akt) that are normally turned on by leptin and that would lead to cancer
progression 7. Adiponectin also increases the activity of a tumor suppressor gene called LKB1. The LKB1 protein
prevents leptin signaling from occurring in the first place 7, 9.

Epidemiological studies have shown, however, that patients with a high body mass index (BMI) tend to have
relatively low levels of adiponectin and high levels of leptin. In contrast, lean patients have higher levels of
adiponectin and lower levels of leptin 6, 7. “It's definitely in the best interest of anybody in general, but especially
breast cancer patients to reduce their fat level, reduce their BMI, and ultimately reduce their chance of getting
metastatic tumors,” says Smith.

Another fat-derived molecule that has been shown to promote the growth of cancer cells is the hormone estrogen.
In fact, the cancer drug tamoxifen is effective in breast cancer because it blocks estrogen receptors on breast cells.
This action prevents these cells from being over-activated by estrogen 10.
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Estrogen therapy has been used as a treatment for symptoms of menopause. During menopause, production of the
hormones estrogen and progesterone by the ovaries is halted. The resulting lower estrogen levels cause the hot
flashes, vaginal dryness, and increased osteoporosis risk associated with menopause 11.

In terms of endometrial cancer, however, estrogen replacement alone turned out to be dangerous when not given
in combination with progesterone 12. “If you just have unopposed estrogen, what you end up with is stimulation of
the lining of the uterus, and then conversion to a cancer,” explains Horowitz. “We no longer give unopposed
estrogen, meaning we give you estrogen and progesterone, which is going to mimic more of the physiology in your
body.”

Obesity can lead to excessive estrogen levels because fat tissue produces a protein (aromatase) that converts
precursor molecules into estrogen 13. “That just now results in estrogen that's stimulating the breast, stimulating
the uterus, increasing your risk of cancer,” says Horowitz.

Insulin-like growth factor-1 (IGF-1) is an additional bioactive compound secreted by adipose tissue. When this
compound binds to a tumor cell, it triggers a signaling pathway that leads to cell division 6. “When you are an
adult, your cells aren’t really supposed to be growing and growing and growing because you’ve reached your adult
size,” says Singh. “Anything that’s stimulating uncontrolled growth of cells can lead to cancer.”

Too much of this growth factor is especially bad when the patient also has insulin resistance, which is often the
case for obese people 8. The cells in a patient with insulin resistance don’t respond to insulin to the extent that
they should. To compensate, the pancreas churns out even more insulin. Insulin then goes and prevents other
proteins from binding to and blocking the growth factor IGF-1 14, 13.

In other words, the extra insulin molecules in obese patients make the growth factor better at finding and
triggering cancer cells.

Between producing many biologically active molecules, including carcinogenic levels of leptin, estrogen, and
insulin-like growth factor-1, fat cells stay busy. They certainly aren’t sitting silently on the waistline of America.

After a patient’s cancer diagnosis, obesity complicates the work of the surgeon 15. “I might want to give them
radiation or hormones before | operate on a 500-pound patient,” says Horowitz. “It's hard. You can’t see, they
bleed more, and you can cut other organs.”

Putting these patients under anesthesia is especially tricky. “We’'re learning more and more now when we're
looking at those patients who are high risk to have problems with anesthesia, [it's] because they're obese
patients,” says Horowitz.

Many patients with obesity suffer from obstructive sleep apnea, which means their airways are obstructed by
excess fat tissue 16. Intubation with a respiratory tube on these patients is more difficult for the anesthesiologist
17. The extra tissue also blocks airflow and limits the amount of oxygen the patients can receive during and after
sedation 15.

Anesthesiologists have to be especially cautious when administering sedatives to obese patients. These patients
show less predictable responses to medications. Plus, the anesthetic drugs require more time to disappear because
the drugs linger in the fatty tissue 18.

The large body mass of obese cancer patients also poses a difficulty when prescribing chemotherapy dosages. The
clinical trials needed to determine standards haven't been performed. “Do we know what the bioavailability of that
drug is going to be with someone who weighs 500, 700 pounds? No,” says Horowitz. “We don’t have the thousand

people who weigh 600 pounds.”
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That isn’t to say those thousands of people don’t exist. Over a third of Americans are overweight or obese 2. Singh
emphasizes that this isn't simply a personal problem for Americans. “l think that’s a gross oversimplification. We
live in what a lot of people call an obesogenic environment or an obesogenic society,” comments Singh.
“Everything in our society is geared towards promoting weight gain.”

Specifically, Singh refers to the high density of fast foods in lower socioeconomic areas, unhealthy foods being
cheaper or more affordable than healthier foods, subsidies to processed products versus a lack of subsidies to
organic and fresh whole foods, junk food advertisements on billboards, faulty food guidelines, the involvement of
the meat and dairy industry with the government, and technology reducing physical activity. “I mean, so many
factors. | could go on and on,” Singh says.

As for the genetic components of obesity and cancer, Singh cautions that it shouldn’t be blown out of proportion.
“Genes aren’t what cause people to be obese. Genes just kind of load the gun for you, so to say.” Horowitz echoes
this sentiment. “l think a lot of cancers we have some control over. It's environment, it's lifestyle, so that includes
exercise, spiritual health, diet.”

Dr. Singh says patients can control their chances of getting cancer by forming responsible eating habits. “Hopefully
they’re eating better, they're eating higher-nutrient foods, and there are of course links to food and diet and
cancer,” he says. “There is no medication or no pill patients can ever take that’s more potent that what food they
put in their bodies.”
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Learn more about the role of obesity in cancer.

1 Al-Kalbani, Moza, and Ikram Burney. "The Epidemics of Obesity and Cancer: No Simple Remedy." Sultan Qaboos University Medical Journal 14.3 (2014): 294-96.
[http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4117652/]

2 b Flegal, Katherine M., Deanna Kruszon-Moran, Margaret D. Carroll, Cheryl D. Fryar, and Cynthia L. Ogden. "Trends in Obesity Among Adults in the United States,
2005 to 2014." Jama 315.21 (2016). [http://www.ncbi.nlm.nih.gov/pubmed/27272580] [PUBMED]

3 Ogden, Cynthia L., Margaret D. Carroll, Hannah G. Lawman, Cheryl D. Fryar, Deanna Kruszon-Moran, Brian K. Kit, and Katherine M. Flegal. "Trends in Obesity
Prevalence Among Children and Adolescents in the United States, 1988-1994 Through 2013-2014." The Journal of the American Medical Association 315.21 (2016).
[http://jama.jamanetwork.com/article.aspx?articlelID=2526638]

4 "Does Body Weight Affect Cancer Risk?" American Cancer Society, Inc., 24 Apr. 2015.
[http://www.cancer.org/cancer/cancercauses/dietandphysicalactivity/bodyweightandcancerrisk/body-weight-and-cancer-risk-effects]



https://cancerquest.org/#footnote2_nq6FBnptg96Wek0bejqW6zwwvkFD7e8F4R0P9fQZLI_fj302fnNHxOA
https://cancerquest.org/patients/prevention/obesity-and-cancer
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4117652/
http://www.ncbi.nlm.nih.gov/pubmed/27272580
http://www.ncbi.nlm.nih.gov/pubmed/27272580?dopt=Abstract
http://jama.jamanetwork.com/article.aspx?articleID=2526638
http://www.cancer.org/cancer/cancercauses/dietandphysicalactivity/bodyweightandcancerrisk/body-weight-and-cancer-risk-effects
https://cancerquest.org/#footnoteref2_nq6FBnptg96Wek0bejqW6zwwvkFD7e8F4R0P9fQZLI_opw1TtdAc0gb
https://cancerquest.org/#footnoteref2_nq6FBnptg96Wek0bejqW6zwwvkFD7e8F4R0P9fQZLI_fj302fnNHxOA
https://cancerquest.org/#footnoteref1_xDExSZGwuFlAyQwqlxiq1LcTxIlXhDgwdSrwCu3AIk_bVzF98ol9inC
https://cancerquest.org/#footnoteref2_nq6FBnptg96Wek0bejqW6zwwvkFD7e8F4R0P9fQZLI_opw1TtdAc0gb
https://cancerquest.org/#footnoteref3_uu7wUb1TVGUuyxheYPOwq6I3EtluEa3u4ee0BvKn7gA_tIbx82RAQhwR
https://cancerquest.org/#footnoteref4_2JxMP6eIJVlWVWeB9-GR8-cRFC47WdWZuEhzGEegE7g_s4jhaZoyhAjD

10

11
12

13

14

15

16

17

18

Tuo, Deng, Christopher J. Lyon, Stephen Bergin, Michael A. Caligiuri, and Willa A. Hsueh. "Obesity, Inflammation, and Cancer." Annual Review of Pathology:
Mechanisms of Disease (2016): 421-49. PubMed. [https://www.ncbi.nlm.nih.gov/pubmed/27193454] [PUBMED]

3¢ poyle, Suzanne L., Claire L. Donohoe, Joanne Lysaght, and John V. Reynolds. "Visceral Obesity, Metabolic Syndrome, Insulin Resistance and Cancer."
Proceedings of the Nutrition Society 71.1 (2011): 181-89. [http://www.ncbi.nlm.nih.gov/pubmed/22051112] [PUBMED]

abed Taliaferro-Smith, L., A. Nagalingam, B. Knight, E. Oberlick, N. Saxena, and D. Sharma. "Integral Role of PTP1B in Adiponectin-mediated Inhibition of Oncogenic
Actions of Leptin in Breast Carcinogenesis." Neoplasia 15.1 (2013): 23-38. [https://www.ncbi.nlm.nih.gov/pubmed/?
term=integral+role+of+PTP1B+in+adiponectin-mediated+inhibition+of+oncogenic+actions] [PUBMED]

25 Kruijsdijk, R. C.m. Van, E. Van Der Wall, and F. L.j. Visseren. "Obesity and Cancer: The Role of Dysfunctional Adipose Tissue." Cancer Epidemiology Biomarkers &
Prevention (2009): 2569-578. [https://www.ncbi.nIm.nih.gov/pubmed/19755644] [PUBMED]

b Saxena, Neeraj K., and Dipali Sharma. "Metastasis Suppression by Adiponectin." Cell Adhesion & Migration 4.3 (2010): 358-62.
[http://www.ncbi.nlm.nih.gov/pubmed/20418665] [PUBMED]

"Hormone Therapy for Breast Cancer." American Cancer Society. 25 Sept. 2014. [http://www.cancer.org/cancer/breastcancer/detailedguide/breast-cancer-treating-
hormone-therapy]

"Facts About Menopausal Hormone Therapy" from the National Heart, Lung, and Blood Institute [https://www.nhlbi.nih.gov/files/docs/pht_facts.pdf]

Taylor, H. S., and J. E. Manson. "Update in Hormone Therapy Use in Menopause." Journal of Clinical Endocrinology & Metabolism 96.2 (2011): 255-64.
[https://www.ncbi.nlm.nih.gov/pubmed/21296989] [PUBMED]

ab Wang, Xuyi, Evan R. Simpson, and Kristy A. Brown. "Aromatase Overexpression in Dysfunctional Adipose Tissue Links Obesity to Postmenopausal Breast
Cancer." The Journal of Steroid Biochemistry and Molecular Biology 153 (2015): 35-44. PubMed. [http://www.ncbi.nlm.nih.gov/pubmed/26209254] [PUBMED]
Gallagher, E. J., and D. LeRoith. "Minireview: IGF, Insulin, And Cancer." Endocrinology 152.7 (2011): 2546-551. [http://www.ncbi.nlm.nih.gov/pubmed/21540285]
[PUBMED]

2 Dority, Jeremy, Zaki-Udin Hassan, and Destiny Chau. "Anesthetic Implications of Obesity in the Surgical Patient." Clinics in Colon and Rectal Surgery 24.4 (2011):
222-28. [http://www.ncbi.nlm.nih.gov/pubmed/23204937] [PUBMED]

Romero-Corral, Abel, Sean M. Caples, Francisco Lopez-Jimenez, and Virend K. Somers. "Interactions Between Obesity and Obstructive Sleep Apnea." Chest 137.3
(2010): 711-19. [http://www.ncbi.nIm.nih.gov/pmc/articles/PMC3021364/] [PUBMED]

Chung, Sharon A., Hongbo Yuan, and Frances Chung. "Interactions between Obesity and Obstructive Sleep Apnea: Implications for Treatment." Anesthesia &
Analgesia 107.5 (2008): 1543-563. [http://www.ncbi.nlm.nih.gov/pubmed/18931212] [PUBMED]

Baerdemaeker, Luc Ec De, Eric P. Mortier, and Michel Mrf Struys. "Pharmacokinetics in Obese Patients." Contin Educ Anaesth Crit Care Pain Continuing Education in
Anaesthesia, Critical Care & Pain 4.5 (2004): 152-55. [http://ceaccp.oxfordjournals.org/content/4/5/152.full]



https://www.ncbi.nlm.nih.gov/pubmed/27193454
http://www.ncbi.nlm.nih.gov/pubmed/27193454?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22051112
http://www.ncbi.nlm.nih.gov/pubmed/22051112?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/?term=integral+role+of+PTP1B+in+adiponectin-mediated+inhibition+of+oncogenic+actions
http://www.ncbi.nlm.nih.gov/pubmed/23358729?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/19755644
http://www.ncbi.nlm.nih.gov/pubmed/19755644?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20418665
http://www.ncbi.nlm.nih.gov/pubmed/20418665?dopt=Abstract
http://www.cancer.org/cancer/breastcancer/detailedguide/breast-cancer-treating-hormone-therapy
https://www.nhlbi.nih.gov/files/docs/pht_facts.pdf
https://www.ncbi.nlm.nih.gov/pubmed/21296989
http://www.ncbi.nlm.nih.gov/pubmed/21296989?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/26209254
http://www.ncbi.nlm.nih.gov/pubmed/26209254?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21540285
http://www.ncbi.nlm.nih.gov/pubmed/21540285?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23204937
http://www.ncbi.nlm.nih.gov/pubmed/23204937?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3021364/
http://www.ncbi.nlm.nih.gov/pubmed/20202954?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18931212
http://www.ncbi.nlm.nih.gov/pubmed/18931212?dopt=Abstract
http://ceaccp.oxfordjournals.org/content/4/5/152.full
https://cancerquest.org/#footnoteref6_02KDGt8YSS8SDGC2-XOP9IR4HMUmL4omWi0qB7zr0_xY1OTHzf5czx
https://cancerquest.org/#footnoteref6_02KDGt8YSS8SDGC2-XOP9IR4HMUmL4omWi0qB7zr0_xddvDfOILFKb
https://cancerquest.org/#footnoteref6_02KDGt8YSS8SDGC2-XOP9IR4HMUmL4omWi0qB7zr0_cPFaLoWYXKOY
https://cancerquest.org/#footnoteref7_T9SvV3RNAUm1-iMqft4GUtkn48ieLzJP3UQRztL1o_kPsKX0jJefJi
https://cancerquest.org/#footnoteref7_T9SvV3RNAUm1-iMqft4GUtkn48ieLzJP3UQRztL1o_lVPoCUX2jH2A
https://cancerquest.org/#footnoteref7_T9SvV3RNAUm1-iMqft4GUtkn48ieLzJP3UQRztL1o_x6nybOfLtzEI
https://cancerquest.org/#footnoteref7_T9SvV3RNAUm1-iMqft4GUtkn48ieLzJP3UQRztL1o_eOqtzE4ribaU
https://cancerquest.org/#footnoteref8_kYVHkQ04Jw9TvM5POjIK70m8HPaBt3NPb6j1eqg2J20_iKO2mDcUx7JS
https://cancerquest.org/#footnoteref8_kYVHkQ04Jw9TvM5POjIK70m8HPaBt3NPb6j1eqg2J20_t4W2P1YDg0VZ
https://cancerquest.org/#footnoteref9_1OgGfLQwn0LKgkdAE8rk8SuUMakmzcT3-EiBsFvojSE_iW74ZtYWNWnr
https://cancerquest.org/#footnoteref9_1OgGfLQwn0LKgkdAE8rk8SuUMakmzcT3-EiBsFvojSE_byyKRR6KuzMr
https://cancerquest.org/#footnoteref13_3r71DVdB5cUqJIV3rwZbzViEDjdBusdmInsN8zzRmc_mn1sJg0SYKpD
https://cancerquest.org/#footnoteref13_3r71DVdB5cUqJIV3rwZbzViEDjdBusdmInsN8zzRmc_tFeUrrAEjgvl
https://cancerquest.org/#footnoteref15_bLAmfXQACFYR1UFTVts7qAWKLOik2KuCE2HJNDNMpa0_oxitXtd6DxH6
https://cancerquest.org/#footnoteref15_bLAmfXQACFYR1UFTVts7qAWKLOik2KuCE2HJNDNMpa0_aELHYOmDXijq
https://cancerquest.org/#footnoteref5_iPmWqY28tQjhtzSQfRGt5W7r9Yc-BUANQOqdO8Bvsus_mt8a7aHoXySv
https://cancerquest.org/#footnoteref6_02KDGt8YSS8SDGC2-XOP9IR4HMUmL4omWi0qB7zr0_xY1OTHzf5czx
https://cancerquest.org/#footnoteref7_T9SvV3RNAUm1-iMqft4GUtkn48ieLzJP3UQRztL1o_kPsKX0jJefJi
https://cancerquest.org/#footnoteref8_kYVHkQ04Jw9TvM5POjIK70m8HPaBt3NPb6j1eqg2J20_iKO2mDcUx7JS
https://cancerquest.org/#footnoteref9_1OgGfLQwn0LKgkdAE8rk8SuUMakmzcT3-EiBsFvojSE_iW74ZtYWNWnr
https://cancerquest.org/#footnoteref10_WOCXpecZnDJmnIdyVJQKX4xckdGlFPH2Uthqp9lSV0_z5ZugQuzL7Jv
https://cancerquest.org/#footnoteref11_LBOQmAPQSdUblvoik9DnHmJDhBdd2RLTCHXZWM22Z0o_fpR42TE0Wumu
https://cancerquest.org/#footnoteref12_19iKaJ7oRnWkiVTsqDWM1s4bTGspRSN2gT6zZyS0_giqMvId0bly8
https://cancerquest.org/#footnoteref13_3r71DVdB5cUqJIV3rwZbzViEDjdBusdmInsN8zzRmc_mn1sJg0SYKpD
https://cancerquest.org/#footnoteref14_s9UmunjTsyJp6ugDiGkUBfqJ1xffYflhF3hLHuprM_q1j6pOq25MLh
https://cancerquest.org/#footnoteref15_bLAmfXQACFYR1UFTVts7qAWKLOik2KuCE2HJNDNMpa0_oxitXtd6DxH6
https://cancerquest.org/#footnoteref16_CZijbUtnSl9tZLuQsUW--9VYZfJdc-yjQV3ocjJdiJ0_sIxA7G7AwLa9
https://cancerquest.org/#footnoteref17_VW21oDqzkaOGkxT4MrIGlKg2Q20G6wQIfECfdhx3B4Q_fslqKtDB7Y5U
https://cancerquest.org/#footnoteref18_E6CbKp7QG1cMMlctihOrdwVwXkNSTzRWX5GlYs53o_vRS3Fpk5V1IN

