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2. Panamá

3. Bocas del Toro

4. Colón

Provincia de la República de Panamá con mayor tasa 
de prevalencia de obesidad en población adulta
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¿Cuál de las siguientes adipoquinas se encuentra 
aumentada en pacientes obesos e influye en los 

procesos carcinogénicos?

1. Adiponectina

2. Leptina

3. IL-6

4. TNF α

1. 2. 3. 4.

25%

30%

17%

28%



1. Ca de mama en 
mujeres pre-
menopáusicas

2. Cáncer de Esófago

3. Cáncer Colorectal

4. Cáncer de Endometrio

Existe evidencia que apoya la relación: Obesidad / 
Cáncer en los siguientes tumores, Excepto

1. 2. 3. 4.

15%

28%

3%
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Introducción

• CÁNCER: situación mundial

– 20 millones personas viven con cáncer

– 10 millones casos nuevos anuales

– 6 millones muertes anuales

– Incremento casos 2020-2040

• 60% países pobres

Alianza Mundial contra el Cáncer. OMS-UICC Ginebra Suiza



Casos nuevos estimados por año 
según sexo

Siegel et al.CA Cancer J Clin 2013;63:11–30



Muertes estimadas por año según sexo

Siegel et al.CA Cancer J Clin 2013;63:11–30



Registro Nacional del Cáncer. Rep. de Panamá. 2007



Registro Nacional del Cáncer. Rep. de Panamá. 2007



Instituto Oncológico Nacional
Registro Hospitalario de Cáncer

Desde 01/01/2014 hasta 31/12/2014

Mes No. %

Enero 274 8.3

Febrero 270 8.2

Marzo 237 7.2

Abril 290 8.8

Mayo 283 8.6

Junio 309 9.4

Julio 322 9.8

Agosto 262 8.0

Septiembre 292 8.9

Octubre 328 10.0

Noviembre 180 5.5

Diciembre 245 7.4

Total 3275 100.0
Fuente: Base de datos RHC-ION



Distribución de casos por sexo
Año: 2014

Masculino

Femenino

1970

1305

Fuente: Base de datos RHC-ION



Instituto Oncológico Nacional
Registro Hospitalario de Cáncer

Desde 01/01/2014 hasta 31/12/2014

Lugar CIE-10 Localización 
topográfica

No %

1 C50 Mama 587 17.9

2 C53 Cérvix 319 9.7

3 C61 Próstata 266 8.1

4 C16 Estómago 239 7.3

5 C18 Colon 216 6.6

6 C44 Piel 177 5.4

7 C54 Cuerpo Uterino 174 5.3

8 C34 Pulmón 165 5.0

9 C73 Tiroides 121 3.7

10 C20 Recto 100 3.1

Otras 911 27.8

Todas 3275 100

Fuente: Base de datos RHC-ION



Mortalidad



OBESIDAD



Obesidad

”un estado de aumento del peso corporal, 
mas específicamente del tejido adiposo, en 
una magninud tal que produce consecuencias 
adversas para la salud” 

(Spiegelman and Flier, 2001)



Obesidad: Definición

• Es un síndrome 
caracterizado por un 
aumento generalizado de 
la grasa corporal que 
compromete la salud por 
su alta asociación a  co-
morbilidades

• Resultado de un balance 
energético positivo 

• Evolución crónica

• Reduce la calidad y 
expectativas de vida



Malnutrición por Exceso

 Global Health Promotion 2013 20: 80.   

 Datos de la OMS y UNICEF. 2012

Año 2025



Prevalencia de Obesidad

• NHANES 2013-2014, adultos de USA:
• SP u OB (IMC>25):  70.7% 

• OB (IMC >30): 37.9% 

• OB mórbida (IMC>40): 6.9% 

• ENV 2008, adultos en Panamá:
• SP (IMC>25): 36.4% 

• OB (IMC >30): 20.4%

• SP + OB: 56.8%







Obesidad/Cáncer

C. Sánchez, et al.  Rev Med Chile, 2014



Obesidad/Cáncer

factor-α (TNFα) expression from fat in 

rodent obesity11, this response has also 

been shown to occur in humans12 and to 

involve the secretion of other cytokines, 

including interleukin-6 (IL-6)13 and plas-

minogen activator inhibitor 1 (PAI1; also 

known as SERPINE1)14. The secretion of 

these cytokines contributes to the insulin 

resistance that is associated with obesity. 

Subsequent work has shown that much 

of the production of these cytokines from 

adipose tissues is actually from monocytes15 

and other immune cells that infiltrate 

adipose tissues in obesity16. Why obesity 

triggers immune cell infiltration of the 

adipose tissue remains under investigation. 

However, it is clear that this increased secre-

tion of cytokines causes chronic inflamma-

tion that affects the function of other tissues 

in the body. Indeed, a growing body of  

evidence suggests that the inflammatory  

milieu of the obese state is intimately linked 

to the development of cancer through  

various mechanisms17.

TNFα, a cytokine that was originally 

identified as mediating endotoxin-induced 

tumour necrosis18, has been shown to be 

involved in the development of a number 

of cancers through the promotion of angio-

genesis19 and metastasis20. For example, 

TNFα is required for azoxymethane-induced 

colon carcinogenesis21, and TNF receptors 

are required for chemically induced skin22 

and liver23 carcinogenesis. It is clear that 

there are increasing levels of TNFα in the 

bloodstream of both obese rodents24 and 

obese humans25, suggesting one possible link 

between obesity and tumorigenesis.

TNFα has been implicated in the devel-

opment of obesity-induced cancer in mice. 

The elimination of TNFα signalling by the 

deletion of the TNF receptor gene Tnfrsf1a 

(also known as Tnfr1) abrogates the ability 

of a high-fat diet to promote liver carcino-

genesis that is induced by the chemical 

carcinogen diethyl-nitrosamine (DEN)26. 

Interestingly, the deletion of Tnfrsf1a has no 

effect on the development of liver cancer in 

lean mice in response to DEN27. These data 

argue that TNFα has a more prominent role 

in liver tumorigenesis in obesity than it has in 

the lean state. It remains unclear whether 

TNFα produced from the adipose tissue 

itself contributes to this effect, as circulating 

inflammatory cells that arose or that were 

activated in the adipose tissues might also 

contribute at distant sites.

A potential mechanism of tumour pro-

motion by obesity-induced inflammation 

is the activation of the transcription factor 

nuclear factor-κB (NF-κB) by inflammatory 

pathways. NF-κB is activated by a variety of 

signals, including TNFα, Toll-like receptors 

and other inflammatory cytokines (FIG. 2). 

The activation of NF-κB has been shown 

to be important in the development of can-

cers, including glioblastoma28, lymphoma29 

and pancreatic cancer30. Activated NF-κB is 

required for cholestasis-induced liver cancer, 

which is a model of TNFα-induced cancer31. 

However, the role of NF-κB in tumorigen-

esis in DIO models remains controversial. 

Liver-specific inactivation of NF-κB signal-

ling by conditional deletion of inhibitor of 

κB kinase-γ (Ikbkg) surprisingly resulted 

in increased tumorigenesis in animals on 

a high-fat diet32. This effect may be due to 

increased apoptosis in the liver, resulting in 

the compensatory proliferation of hepato-

cytes, as well as in the activation of other 

cytokine-induced inflammatory pathways. 

Thus, further experiments are needed to 

refine our understanding of the role of 

NF-κB in obesity-associated carcinogenesis.

Another major pro-inflammatory mol-

ecule that is produced in adipose tissue is 

the cytokine IL-6. Circulating IL-6 levels are 

correlated with BMI25, and adipose tissue is 

thought to account for up to 35% of circulat-

ing IL-6 in healthy subjects33. IL-6 signals 

to the nucleus through signal transducer 

and activator of transcription 3 (STAT3), an 

oncoprotein that is activated in a wide variety 

of cancers34. In genetic and dietary models of 

obesity, the activation of STAT3 is increased 

in tumours that are grown in obese animals26. 

Interestingly, STAT3 is activated by leptin35, 

and may have a role in the pro-tumorigenic 

effects of this adipokine. Furthermore, the 

tumour-promoting effect of obesity on 

chemically induced hepatocellular carci-

noma is eliminated in mice that lack  

endogenous IL-6 (REF. 26). It remains unclear 

whether IL-6 that is secreted from the adi-

pose tissue itself is crucial for this process or 

whether it is secondary to signalling within 

the liver or circulating inflammatory cells.

Other inflammatory cytokines such as 

PAI1 may also contribute to the increased 

risk of cancer in obesity. PAI1 is the primary 

inhibitor of the plasminogen activators 

urokinase and tissue plasminogen activator, 

and is produced at high levels in adipose 

tissue. Plasminogen is the precursor of the 

extracellular protease plasmin, and is a 

key component for metastasis36 and angio-

genesis37. Activation of plasminogen may 

result in increased extracellular remodelling, 

which is a key process in cancer develop-

ment38. High PAI1 levels are associated with 

poor outcomes in breast cancer in humans39. 

PAI1 inhibitors can reduce the risk of polyp 

formation in adenomatous polyposis coli 

(Apc)min mice, a common genetic model of 

colorectal cancer40, suggesting that PAI1 is 

involved in tumorigenesis. The role of PAI1 

in cancer has also been explored in genetic 

models of Serpine1 deletion, which lack 

PAI1. Tumours explanted into Serpine1–/– 

mice were unable to grow and invade owing 

to deficient vascularization41. This effect on 

tumour vasculature may depend on the pre-

vention of endothelial cell apoptosis42. Thus, 

increased expression of PAI1 in obesity  

may increase the vascularization and inva-

siveness of tumours, although this has not 

been formally demonstrated.

Table 1 | Summary of increased relat ive risk*  of dif ferent  cancers in obesity 

Cancer type Men (95% CI) Women (95% CI)

Breast ND 1.12 (1.08–1.16)

Colon 1.24 (1.20–1.28) 1.09 (1.05–1.13)

Endometrial NA 1.59 (1.50–1.68)

Oesophageal 1.52 (1.33–1.74) 1.51 (1.31–1.74)

Kidney 1.24 (1.15–1.34) 1.34 (1.25–1.43)

Leukaemia 1.08 (1.02–1.14) 1.17 (1.04–1.32)

Melanoma 1.17 (1.05–1.30) 0.96 (0.92–1.01)

Myeloma 1.11 (1.05–1.18) 1.11 (1.07–1.15)

Non-Hodgkin’s lymphoma 1.06 (1.03–1.09) 1.07 (1.00–1.14)

Pancreatic 1.07 (0.93–1.23) 1.12 (1.02–1.22)

Prostate 1.03 (1.00–1.07) NA

Rectal 1.09 (1.06–1.12) 1.02 (1.00–1.05)

Thyroid 1.33 (1.04–1.70) 1.14 (1.06–1.23)

CI, confidence interval; NA, not applicable; ND, not determined. *Relative risks are taken from a 
meta-analysis of data as reported in Renehan et al.3 and Roberts et al.172. The relative risk per 5 kg per m2 
increase in body mass index is reported for each site and sex.

PERSPECTIVES

NATURE REVIEWS | CANCER  VOLUM E 11 | DECEM BER 2011 | 887

© 2011 Macmillan Publishers Limited. All rights reserved



Mejor Evidencia







Mecanismos Moleculares



OBESIDAD/CANCER

Nature Reviews | Cancer

Leptin

Adiponectin

TNFα

IL-6

PAI1

Adipocyte Macrophage
Other 
inflammatory cells

Endothelial 
cell

Leptin

Adiponectin

TNFα

IL-6

PAI1

Leptin. Leptin is an adipocyte-derived hor-

mone that is the central mediator of a feed-

back loop that regulates appetite and energy 

homeostasis43. The major physiological site 

of leptin action is in the central nervous 

system, but the leptin receptor (OBR; also 

known as LEPR) is also expressed at lower 

levels in peripheral tissues44. Several studies 

have documented OBR expression in mul-

tiple cancers, including those of the breast, 

prostate and colon45–47.

Leptin levels are closely correlated with 

adiposity in humans48, and subsequent 

studies have suggested that this hormone 

may be linked to the increased incidence 

of cancer in obesity. A number of epi-

demiological studies have examined the 

association of leptin levels with cancer, with 

differing results. In an analysis of Greek 

men, after adjustment for BMI, leptin levels 

were not correlated with prostate cancer 

incidence49. A larger study in Scandinavian 

men showed an association between leptin 

levels and prostate cancer risk, although 

this was true for intermediate, but not for 

the highest, leptin levels50. A regression 

analysis of women in Massachusetts, USA, 

found that leptin was not associated with 

increased carcinoma in situ of the breast51. 

By contrast, an analysis of Japanese women 

with colorectal cancer indicated that leptin 

was associated with increased risk,  

independently of BMI52.

Leptin signals through a transmembrane 

receptor (OBR) that contains intracellular 

tyrosines, which mediate downstream sig-

nalling via the ERK and STAT3 pathways53. 

These and other signalling pathways may 

allow leptin to function as a growth factor, 

contributing to the initiation and/or pro-

gression of cancer46. Leptin stimulates the 

growth of colonic epithelial cells and cancer 

cells from the breast, prostate and ovary54–57. 

Interestingly, co-culture experiments 

found that mature adipocytes from wild-

type, but not from leptin-deficient, ob/ob 

mice, increased the proliferation of colon 

cancer cells58.

Several studies have suggested mecha-

nisms by which leptin might contribute to 

carcinogenesis. The effect of leptin on cancer 

cell proliferation has been shown to involve 

activation of MAPK54,57 (FIG. 2). In androgen-

independent prostate cancer cells, leptin 

activated JUN N-terminal kinase (JNK), 

and inhibition of JNK activation blocked the 

effects of leptin on cellular proliferation56. 

Leptin stimulates the expression and activity 

of aromatase and the transactivation of oes-

trogen receptor-α in breast cancer cells, both 

of which stimulate tumour growth59.

Studies in animal models also indicate a 

role for leptin in carcinogenesis, although 

some of the data are contradictory. Obese 

mice with increased leptin levels show an 

increased susceptibility to azoxymethane-

induced colorectal carcinogenesis60. However, 

leptin administration to azoxymethane-

treated rats inhibited the development of 

precancerous lesions61. In another study, 

mice that had intact central leptin signalling, 

but that were deficient in peripheral OBR, 

had decreased progression and metastasis of 

mammary tumours. These effects seemed 

to be cell autonomous, as transplantation 

of tumours that were deficient in OBR into 

wild-type animals resulted in tumours 

that grew more slowly than tumours that 

expressed OBR62. Thus, leptin signalling may 

have an important role in the promotion of 

tumour growth in vivo.

Adiponectin. Adiponectin is another 

adipokine that may have a role in cancer. 

Adiponectin levels are reduced in obesity, 

and adiponectin acts on a number of tissues 

to regulate glucose and lipid metabolism63,64. 

Several basic and epidemiological studies 

have suggested that adiponectin has antitu-

mour effects. As with leptin, it is difficult to 

distinguish whether these actions are second-

ary to effects on systemic metabolism or are 

due to direct actions on tumour tissues65.

Epidemiological studies have pointed to 

a link between adiponectin and carcinogen-

esis. In a prospective analysis, adiponectin 

levels were inversely associated with breast 

cancer risk in postmenopausal women66. 

Adiponectin levels were also inversely cor-

related with the risk of endometrial and 

renal cell carcinoma67,68. However, in a later 

prospective study, adiponectin levels were 

not predictive of endometrial cancer risk69. 

Using a case–control design, a single nucleo-

tide polymorphism (SNP) in the 5′ region of 

adiponectin was found to be associated with 

decreased colorectal cancer risk70.

The mechanisms by which adiponectin 

inhibits tumorigenesis have been examined 

in several studies. Adiponectin inhibits 

prostate and colon cancer cell growth71,72. 

Figure 1 | Changes in adipose tissue in obesity. Adipose tissue can be fractionated into lipid-con-

taining adipocytes and into the stromal-vascular fraction, which contains pre-adipocytes, macrophages, 

other inflammatory cells and endothelial cells. In the obese state, there is an increase in the size and 

number of adipocytes, as well as increases in the inflammatory and endothelial compartments of the 

stromal-vascular fraction. This change in the composition of the adipose tissue results in the increased 

secretion of leptin and inflammatory cytokines, with a decrease in the secretion of adiponectin. IL-6, 

interleukin-6; PAI1, plasminogen activator inhibitor 1; TNFα, tumour necrosis factor-α.
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Haploinsufficiency of adiponectin is associ-

ated with mammary tumour development 

in mice, by downregulating PTEN and 

upregulating PI3K–AKT signalling73. In 

colon cancer cells, adiponectin blocked cell 

cycle progression, and its anti-proliferative 

effects were impaired by knockdown of 

the adiponectin receptors72. Furthermore, 

adipo nectin increased AMP-activated kinase 

(AMPK) activity, which is a key regulator of 

proliferation in response to nutrient status74. 

In response to adiponectin, hepato cellular 

carcinoma cells had increased JNK phos-

phorylation, decreased mTOR phosphory-

lation and increased apoptosis75. Tumours 

implanted in adiponectin-deficient mice 

showed increased growth relative to controls, 

which was found to be due to reduced mac-

rophage infiltration76. Recently, it has been 

shown that many of the effects of adiponec-

tin are mediated by increased ceramidase 

activity, resulting in an alteration of the ratio 

of ceramide to sphingosine-1-phosphate77. 

Although alterations of sphingolipid 

metabolism may modulate tumorigenesis78, 

whether the effects of adiponectin on cancer 

are mediated by ceramidase activity remains 

unexplored.

Although the above data are not conclu-

sive, in aggregate they suggest that leptin 

might stimulate, and that adiponectin might 

inhibit, carcinogenesis. A prostate cancer 

cell model showed reduced proliferation in 

response to adiponectin, which was blocked 

by treatment with leptin79. In hepatocellular 

carcinoma cells, the proliferative effects 

of leptin were blocked by adiponectin. 

Moreover, when tumours were implanted 

into nude mice, leptin increased tumour bur-

den, and these effects were impaired when 

animals were co-treated with adiponectin75. 

Thus, adiponectin and leptin seem to have 

opposing roles in cancer development, similar 

to their functions in metabolic disease80 and 

other diseases81.

Contribution of adipose progenitors. 

Obesity results in hyperplasia and hyper-

trophy of adipose tissue. This process 

results in the proliferation of adipocyte 

progenitors in the stromal-vascular fraction 

and increases angiogenesis to oxygenate an 

increasingly hypoxic tissue82. Many of these 

processes are also active in the early steps 

of cancer development. These similarities 

have led some to hypothesize that adipose 

tissue progenitors in the stromal-vascular 

fraction may contribute to tumorigenesis 

by increasing tumour angiogenesis, or by 

paracrine or endocrine signalling to 

malignant cells83.

Data to support this hypothesis arise 

from experiments using green fluorescent 

protein (GFP)-labelled stromal-vascular 

precursors that are injected into nude mice 

bearing xenograft tumours84. Interestingly, 

pre-adipocytes (identified by cell surface 

marker staining) that were injected intrave-

nously or subcutaneously engrafted into the 

tumour stroma and vasculature. Similarly, 

in nude mice bearing GFP-labelled ortho-

topic fat transplants, GFP-positive cells were 

identified in tumour tissue xenografts. These 

data suggest that adipose tissue progenitors 

can spontaneously mobilize and home to 

sites of tumours, possibly through binding 

to specific molecules that are present on 

the tumour endothelium85. Importantly, the 

injection of adipose progenitors into mice 

with tumours promoted tumour growth 

compared with mice injected with lung  

stromal cells or 3T3 fibroblasts.

Together, these data raise a provocative 

hypothesis that adipose tissue progenitors 

may contribute to tumour development. 

Given the close relationship between the 

vasculature and adipose tissue86,87, one can 

speculate that pre-adipocytes create a pro-

angiogenic niche that facilitates tumour 

development. A growing body of work sug-

gests that tumour-associated fibroblasts may 

enhance tumour growth88 or metastasis89, 

and it is possible that pre-adipocytes can 

Figure 2 | Adipokine and inflammatory signalling in obesity. Adiponectin secreted from adipo-

cytes binds to its own receptors (ADIPOR1 and ADIPOR2), and inhibits proliferation and metastasis. 

Adiponectin increases the conversion of ceramide to sphingosine-1-phosphate, which has a variety 

of effects on apoptosis and insulin resistance, possibly via AMP-activated kinase (AMPK). Circulating 

leptin produced from adipocytes can bind to the leptin receptor (OBR), or the interleukin-6 (IL-6) 

receptor, and can activate JAK–signal transducer and activator of transcription (STAT) signalling 

through STAT3. STAT3 is known to function as an oncogenic transcription factor. Other adipokines may 

also play an important part in promoting cancer development. Inflammatory cells in the adipose tissue 

produce IL-6 and tumour necrosis factor-α (TNFα), as well as multiple other cytokines. IL-6 activates 

JAK–STAT signalling to promote proliferation and metastasis. TNFα binds to the TNF receptors, and 

activates nuclear factor-κB (NF-κB) through the degradation of inhibitor of κB kinase (IκB). NF-κB is 

now free to translocate to the nucleus, where it inhibits apoptosis and promotes proliferation and 

metastasis. These pathways can activate proliferation via cell cycle regulators, including cyclin D1  

and cyclin-dependent kinase 2 (CDK2). Inflammatory signalling can trigger pro-apoptotic or anti- 

apoptotic signalling, depending on context. In cancer, the activation of inhibitors of apoptosis (IAPs) 

and members of the BCL-2 family can prevent apoptosis. Metastasis can be enhanced by increased 

expression of cell adhesion molecules such as E‑selectin (ELAM1) or vascular cell adhesion molecule  1 

(VCAM1). Furthermore, the expression of growth factors such as granulocyte-macrophage colony 

stimulating factor (GM-CSF) or vascular endothelial growth factor (VEGF) can stimulate metastasis. 

The expression of matrix metalloproteinases (such as MMP9) can also increase the remodelling of the 

microenvironment, resulting in metastasis. In this way, inflammatory cytokines that are produced from 

adipose tissue can promote tumorigenesis.
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mediates the effects of many non-genotoxic 

chemical carcinogens, which cause increases 

in peroxisome-mediated fatty acid oxidation. 

This oxidative process results in increased 

levels of reactive oxygen species (ROS), 

which drive mutagenesis and carcino-

genesis145,146. Furthermore, synthetic ligands 

for the related PPARβ and PPARδ have also 

been shown to increase the risk of colonic 

polyps147, although some other ligands 

did not show this effect148. These data add 

support to the hypothesis that chronically 

elevated levels of fatty acids or other lipids 

may have a role in tumour promotion. 

Clearly, more studies are required to probe 

this hypothesis.

The increased activity of FASN seen  

in cancer cells is matched to an increase in 

enzymes that release fatty acids, namely the 

monoacylglycerol lipase (MAGL) pathway. 

This pathway is upregulated in certain 

aggressive cancers149, and controls the pro-

duction of free fatty acids (FFAs) within 

cells. These FFAs are then used either as 

macromolecular building blocks or for sig-

nalling within the cell. Tumour explants with 

reduced MAGL activity grew significantly 

slower than tumour explants with high 

MAGL activity. Interestingly, this growth 

defect could be rescued with the supplemen-

tation of a high-fat diet149. Thus, the altera-

tions in lipids seen in obesity may promote 

a more aggressive tumorigenic phenotype 

by increasing levels of FFAs within tumour 

cells. Taken together, these data suggest that 

increased levels of FFAs, whether generated 

in tumours via increased MAGL activity or in 

the host through a high-fat diet, increase the 

growth of tumours. However, it remains 

to be seen whether these pathways have 

important roles in tumour initiation and 

metastasis.

Another potential consequence of 

elevated levels of circulating lipids is the 

lipotoxic effects of FFAs. In type 2 diabetes, 

one hypothesis suggests that the pathologi-

cal effects of obesity result from excess lipid 

storage in non-adipose tissue. In this sce-

nario, the adipose tissue is unable to store all 

of the excess lipid that is produced (whether 

from adipocyte dysfunction, exhaustion of 

adipocyte precursors or other processes). 

The excess lipid is deposited in other tis-

sues, resulting in adverse effects on tissues 

such as muscle, heart, liver or pancreatic 

β-cells150, possibly through the generation 

of ROS151. Although no formal proof exists, 

one hypothesis is that excess lipid may result 

in the generation of ROS in multiple tissues, 

which may increase the risk of DNA mutation 

and cancer151.

Primary and secondary effects of obesity

It is difficult to assess whether increased adi-

pose tissue per se or whether the secondary 

consequences of obesity are most important 

in increasing the likelihood of carcino genesis. 

A few studies address this question by exam-

ining the risk of cancer in mouse models 

where there is a disassociation between fat 

mass and insulin sensitivity. A-ZIP/fatless 

mice152, which express a dominant-negative 

protein for B-ZIP proteins (such as those of 

the CCAAT/enhancer-binding protein  

(C/EBP) family) have no mature fat cells. 

These mice are lean, but have insulin resist-

ance, hyperinsulinaemia and increased 

serum levels of inflammatory cytokines. In 

these mice, the formation of skin tumours on 

exposure to DMBA and TPA was increased 

relative to wild-type controls153. Similarly, 

the incidence and weight of tumours in a 

transgenic model of breast cancer were also 

increased in this model. Serum analysis 

showed a lack of leptin or adiponectin, but 

increased levels of inflammatory cytokines, 

insulin and IGF1. These data suggest that 

inflammation and hyperinsulinaema without 

increased adipose mass can increase cancer 

formation. However, it is difficult to extrapo-

late this artificial model to more relevant 

physiological situations.

Other work addressing the relative con-

tribution of insulin resistance comes from 

the MKR mouse model. These mice express 

a kinase-dead version of IGF1R in skeletal 

muscle154. Female animals are lean, but have 

hyperinsulinaemia and mild glucose intol-

erance. MKR mice have an increased inci-

dence of tumours in a model of breast cancer 

that expresses polyoma middle T antigen in 

the mammary epithelium155. Furthermore, 

explants of tumours derived from wild-type 

animals have an increased growth rate in 

these animals. This suggests that circulating 

factors, rather than cell-autonomous factors, 

are most important for increasing tumour 

formation. These data imply that increased 

insulin signalling itself can drive tumour 

promotion in the absence of increased levels 

of adipokines. However, the relative role of 

insulin versus IGF1 signalling in these experi-

ments was not addressed. These experiments 

begin to dissect the relative contributions of 

increased adiposity and the secondary conse-

quences of obesity, but more work is needed 

to fully elucidate the importance of all of 

these pathways in cancer.

Therapeut ic implicat ions

The association between cancer and obesity 

may be due to the convergence of pathways 

involving adipokines, inflammation and 

insulin resistance (FIG. 4). However, it remains 

unclear whether therapeutic intervention can 

prevent the effect of obesity on cancer. Data 

from bariatric surgery (for example, gastric 

bypass for weight loss) studies suggest that 

weight loss after surgery is associated with 

a reduced incidence of cancer156,157 and a 

decreased incidence of metastatic disease157. 

However, other studies examining the inci-

dence of a select group of cancers in a cohort 

of patients undergoing bariatric surgery do 

not support these findings158. Whether weight 

loss after a prolonged period of obesity, as in 

the bariatric surgery studies, is sufficient to 

reduce the risk of obesity-associated cancers 

is not yet clear, and more years of follow-up 

will be required to assess its true effect.

Figure 4 | Summary of pathways that may link obesity to cancer development. A convergence 

of increased inflammation, insulin signalling, increased availability of lipids and other macromolecules, 

and changes in adipokine signalling may contribute to the conversion of normal epithelial cells to an 

invasive tumour. Although all of these pathways can contribute to cancer in certain circumstances, it 

remains unclear whether these pathways are predominantly required for cancer in obese humans.
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OBESIDAD/CANCER



Factores Pronósticos







Dificultades Diagnósticas

• Tamizaje

– Dificultad técnica en el examen físico

– Equipamiento inadecuado

– Negación y rechazo por el paciente

Wee CC, et al.  Ann Intern Med 2000



Obesidad/Cáncer

• Cómo tratar un paciente obeso con cáncer??

• Tiene la reducción programada de peso 
efectos sobre la incidencia y el pronóstico del 
cáncer??



Cirugía

• Mayor tasa de complicaciones (RR 1.5)

– Cicatrización lenta

– Eventos trombo-embolico

– Tiempos operatorios

– Estadías hospitalarias prolongadas

– Dificultad en la estadificación

De Martino RR, et al. J Vas Surg 2012. 



Quimioterapia

• Área de superficie corporal

– “Peso ideal”

• Toxicidad

• Sobrevida libre de enfermedad



Radioterapia

OBI
(On Board Image)

CBCT

GIRO 360°



IMRT: Intensity Modulated Radiation Therapy.

Colimadores Multihojas Acelerador Lineal













Qué hacer?

• Prevención

C. Sánchez, et al.  Rev Med Chile, 2014



Qué hacer?





???



Obesidad y Cáncer

Dr. Gaspar Pérez-Jiménez, FACP
Medicina Interna
Radio-Oncología

Instituto Oncológico Nacional
Centro Oncológico Paitilla

GRACIAS…


