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Generalidades

Mortalidad esperada por Cáncer 2014:

1600 personas diarias

Supervivencia estimada: 68% - 5 años

Cáncer de páncreas: 46.240 casos esperados

53% diagnosticados en fases avanzadas

Supervivencia a 5 años: 2%
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How Many People Are Expected to Die of 
Cancer This Year?
In 2014, about 585,720 Americans are expected to die of cancer, 
almost 1,600 people per day. Cancer is the second most common 
cause of death in the US, exceeded only by heart disease, 
accounting for nearly 1 of every 4 deaths. 

What Percentage of People Survive Cancer?
The 5-year relative survival rate for all cancers diagnosed 
between 2003 and 2009 is 68%, up from 49% in 1975-1977 (see 
page 17). The improvement in survival reflects both progress in 
diagnosing certain cancers at an earlier stage and improve-
ments in treatment. Survival statistics vary greatly by cancer 
type and stage at diagnosis. Relative survival compares survival 
among cancer patients to that of people not diagnosed with can-
cer who are the same age, race, and sex. It represents the 
percentage of cancer patients who are alive after some desig-
nated time period (usually 5 years) relative to people without 
cancer. It does not distinguish between patients who are cancer-
free and those who have relapsed or are still in treatment. While 
5-year relative survival is useful in monitoring progress in the 
early detection and treatment of cancer, it does not represent the 
proportion of people who are cured because cancer deaths can 
occur beyond 5 years after diagnosis. 

Although relative survival for specific cancer types provides 
some indication about the average survival experience of cancer 
patients in a given population, it may not predict individual 
prognosis and should be interpreted with caution. First, 5-year 
relative survival rates for the most recent time period are based 
on patients who were diagnosed from 2003 to 2009 and thus do 
not reflect the most recent advances in detection and treatment. 
Second, factors that influence survival, such as treatment proto-
cols, other illnesses, and biological or behavioral differences in 
individual cancers or people, cannot be taken into account in 
the estimation of relative survival rates. For more information 
about survival rates, see Sources of Statistics on page 66.

*Per 100,000, age adjusted to the 2000 US standard population.

Note: Due to changes in ICD coding, numerator information has changed over time. Rates for cancer of the liver, lung and bronchus, and colon and rectum are affected 
by these coding changes.

Source: US Mortality Volumes 1930 to 1959 and US Mortality Data 1960 to 2010, National Center for Health Statistics, Centers for Disease Control and Prevention.

©2014, American Cancer Society, Inc., Surveillance Research
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How Is Cancer Staged?
Staging describes the extent or spread of cancer at the time of 
diagnosis. Proper staging is essential in determining the choice 
of therapy and in assessing prognosis. A cancer’s stage is based 
on the size or extent of the primary (main) tumor and whether it 
has spread to nearby lymph nodes or other areas of the body. A 
number of different staging systems are used to classify cancer. 
A system of summary staging is used for descriptive and statisti-
cal analysis of tumor registry data. If cancer cells are present 
only in the layer of cells where they developed and have not 
spread, the stage is in situ. If cancer cells have penetrated beyond 
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Factores de Riesgo

20% Uso de cigarrillo

Incidencia en fumadores dobla la de no fumadores

Historia personal de pancreatitis crónica

Diabetes

Obesidad

Alcoholismo

Infecciones por HCV, HBV o H. pylori



Pancreatic cancer, the fifth leading cause of death from cancer
in the USA, is expected to cause nearly 30 000 deaths in 1998
(Landis et al, 1998). Despite the high mortality attributable to
pancreatic cancer, its aetiology is poorly understood. Cigarette
smoking is the only generally accepted risk factor, but explains
only about 25% of the disease (Silverman et al, 1994). Several
medical conditions have been reported to be associated with risk,
but results have been inconsistent across studies. Most persuasive
is the risk associated with diabetes mellitus (Everhart and Wright,
1995), with more limited evidence suggesting excess risk for gall-
bladder disease or cholecystectomy, chronic calcifying pancre-
atitis and ulcer or gastrectomy (Anderson et al, 1996). A history of
pancreatic cancer among first-degree relatives also has been
associated with elevated risk, while protective effects have been
reported for asthma and other allergies (Anderson et al, 1996). The
lack of consistency of results pertaining to pre-existing medical
conditions may be due to misclassification of information because of

the predominance of next-of-kin interviews in case-control studies of
pancreatic cancer. The rapidly fatal course of this cancer has made it
difficult to conduct case-control studies based exclusively on direct
interviews with the subjects in a population-based setting.

Our purpose was to conduct a large population-based case-
control study based on direct interviews and to evaluate medical
conditions/interventions and family history of cancer as risk
factors for pancreatic cancer.
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We conducted a population-based case-control study of malignan-
cies that occur excessively in blacks (i.e. cancers of the pancreas,
prostate, oesophagus and multiple myeloma) in three areas of the
USA. One general population control group was the source of
controls for all four types of cancer.

The case series in this analysis included all cases of carcinoma
of the pancreas (International Classification of Diseases for
Oncology code = 157) first diagnosed from August 1986 to April
1989 among 30- to 79-year-old residents of geographic areas
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Summary In a population-based case-control study of pancreatic cancer conducted in three areas of the USA, 484 cases and 2099 controls
were interviewed to evaluate the aetiologic role of several medical conditions/interventions, including diabetes mellitus, cholecystectomy,
ulcer/gastrectomy and allergic states. We also evaluated risk associated with family history of cancer. Our findings support previous studies
indicating that diabetes is a risk factor for pancreatic cancer, as well as a possible complication of the tumour. A significant positive trend in
risk with increasing years prior to diagnosis of pancreatic cancer was apparent (P-value for test of trend = 0.016), with diabetics diagnosed at
least 10 years prior to diagnosis having a significant 50% increased risk. Those treated with insulin had risks similar to those not treated with
insulin (odds ratio (OR) = 1.6 and 1.5 respectively), and no trend in risk was associated with increasing duration of insulin treatment.
Cholecystectomy also appeared to be a risk factor, as well as a consequence of the malignancy. Subjects with a cholecystectomy at least 20
years prior to the diagnosis of pancreatic cancer experienced a 70% increased risk, which was marginally significant. In contrast, subjects
with a history of duodenal or gastric ulcer had little or no elevated risk (OR = 1.2; confidence interval = 0.9–1.6). Those treated by gastrectomy
had the same risk as those not receiving surgery, providing little support for the hypothesis that gastrectomy is a risk factor for pancreatic
cancer. A significant 40% reduced risk was associated with hay fever, a non-significant 50% decreased risk with allergies to animals, and a
non-significant 40% reduced risk with allergies to dust/moulds. These associations, however, may be due to chance since no risk reductions
were apparent for asthma or several other types of allergies. In addition, we observed significantly increased risks for subjects reporting a
first-degree relative with cancers of the pancreas (OR = 3.2), colon (OR = 1.7) or ovary (OR = 5.3) and non-significantly increased risks for
cancers of the endometrium (OR = 1.5) or breast (OR = 1.3). The pattern is consistent with the familial predisposition reported for pancreatic
cancer and with the array of tumours associated with hereditary non-polyposis colon cancer.

Keywords: diabetes mellitus; cholecystectomy; allergies; family history of cancer; pancreatic neoplasm

1830

British Journal of Cancer (1999) 80(11), 1830–1837
© 1999 Cancer Research Campaign
Article no. bjoc.1999.0607

Received 11 August 1998
Revised 14 January 1999
Accepted 18 January 1999

Correspondence to: DT Silverman, Division of Cancer Epidemiology and
Genetics, National Cancer Institute, Executive Plaza South, Room 8108,
Bethesda, MD, USA 20892-7240

Present addresses: *College of Human Medicine, Michigan State University,
Lansing, MI, USA; †Medical University of South Carolina, Charleston, SC, USA;
‡MCP-Hahnemann School of Medicine, Allegheny University of the Health
Sciences, Pittsburgh, PA, USA.

1832 DT Silverman et al

British Journal of Cancer (1999) 80(11), 1830–1837 © 1999 Cancer Research Campaign 

analyses pertaining to diabetes mellitus were restricted to subjects
with adult onset diabetes because only three subjects (zero cases,
three controls) reported onset of diabetes before age 20. We also
obtained detailed information on the use of insulin and other drugs
to treat diabetes mellitus. With regard to allergies, we elicited
detailed information on all allergies, including hay fever, asthma,
eczema, allergies to insect bites, food, animals, drugs,
dusts/mould, household products and cosmetics. Medications used
to treat asthma, including the use of bronchodilators and steroids,
also were obtained. Only seven cases and ten controls reported a
hospitalization for pancreatitis, prohibiting any detailed analysis of
this potential risk factor.

With regard to family history of cancer, subjects were asked
whether any first-degree blood relative ever had cancer, and if so,
to specify the type of neoplasm. We did not, however, enumerate
all members of the immediate family. Risk associated with family

history of cancer in the children of subjects was not included
because the number of subjects reporting children with cancer was
small.

The effects of medical conditions/interventions and family history
of cancer on pancreatic cancer risk were quantified by the odds ratio
(OR). ORs and 95% confidence intervals (CIs) were estimated by
unconditional logistic regression analysis (Breslow and Day, 1980;
Dixon et al, 1990). Statistical models included terms for exposure
(i.e. diabetes mellitus, cholecystectomy, ulcer, gastrectomy, or aller-
gies), the matching factors (i.e. age at diagnosis/interview, race,
gender and study area), as well as terms for potential confounding
variable (i.e. cigarette smoking, alcohol consumption, body mass
index, caloric intake, income (men) and marital status (women)).
For family history of cancer, only the matching factors were
included in the models because additional adjustment for smoking,
alcohol consumption and other potential confounding factors had
little or no impact on estimates of risk. To test for trend, the exposure
variable was treated as continuous by entering the median value for
each level of the categorical variable among the controls.

Interviewed subjects were excluded from analysis for the
following reasons: unlikely diagnosis of pancreatic cancer (16
cases), presence of islet cell carcinoma (ten cases), no medical
record available for review (six cases), unsatisfactory interview
(one case and seven controls), and missing data (nine cases and 47
controls). Thus, the analysis of medical conditions/interventions
was based on first-person interviews with 484 ‘likely’ cases with a
diagnosis of carcinoma of the exocrine pancreas and 2099 popula-
tion controls.

!"#$%&#

Diabetes mellitus

Table 1 shows risk of pancreatic cancer by length of the interval
between diagnosis of diabetes and cancer. A significant positive
trend in risk with increasing years prior to diagnosis of cancer was
apparent (! = 0.016). Risk was slightly elevated for subjects with
onset of diabetes within 1 year of diagnosis of cancer (OR = 1.3;
CI = 0.4–4.0). For subjects with longer intervals, risks were signif-
icantly increased, with ORs of 1.7 (CI = 1.01–2.9) and 1.5 (CI =
1.01–2.2) for those with onset of diabetes within 5–9 years and 10
or more years before the diagnosis of cancer respectively.

Treatment for diabetes was unrelated to pancreatic cancer risk.
Compared to non-diabetics, diabetics who were treated with
insulin had an OR of 1.6 (CI = 1.04–2.5), while those who were
not treated with insulin had an OR of 1.5 (CI = 1.0–2.3). There was
no trend in risk with increased duration of insulin use (Table 1).
Diabetics treated with oral medications (OR = 1.4; CI = 0.8–2.6)
had risks similar to those who did not (OR = 1.5, CI = 1.1–2.2),
while those with special dietary restrictions had a non-significantly
higher risk than those without such restrictions (OR = 1.7 and 1.4
respectively). There was only one case and six controls with
diabetes who did not have any form of treatment.

Family history of diabetes did not appear to be related to risk of
pancreatic cancer. Compared to subjects with no family history,
diabetics with a positive family history had an OR of 0.8, while
non-diabetics with a positive family history had an OR of 1.0.

Because obesity, an important risk factor for diabetes, has been
linked to pancreatic cancer risk in our study (Silverman et al,
1998) as well as others (Friedman and van den Eeden, 1993;
Moller et al, 1994; Shibata et al, 1994; Ji et al, 1996), we cross-

Table 2 Odds ratios for pancreatic cancer according to history of diabetes
mellitus and body mass index

Body Mass Indexa,b

History of diabetes 1 2 3 4

No
OR 1.0c 1.2 1.4 1.6
95% CI – 0.8–1.6 1.1–2.0 1.2–2.2
No. cases/No. controls 90/503 100/499 112/462 118/451

Yesd

OR 2.7 1.7 1.8 2.2
95% CI 1.3–6.0 0.7–3.9 1.0–3.4 1.3–3.7
No. cases/No. controls 11/22 8/28 16/55 29/76

aBMI = weight height2 for men; BMI = weight height1.5 for women. bQuartile
cut-points for BMI (based on controls) – men: 17.4–23.1; 23.2–25.1;
25.2–27.2; >27.2 (kg/m–2); women: 20.5–27.5; 27.6–30.2; 30.3–34.2; !34.4
(kg/m–1.5). cOdds ratios adjusted for age at diagnosis/interview, race, gender,
area, cigarette smoking, alcohol consumption and calories from food.
dExcludes subjects diagnosed with diabetes less than 5 years prior to
diagnosis of pancreatic cancer.

Table 3 Odds ratios for pancreatic cancer according to history of
cholecystectomy and body mass index

Body Mass Indexa,b

History of cholecystectomy 1 2 3 4

No
OR 1.0c 1.0 1.1 1.3
95% CI – 0.7–1.4 0.8–1.6 0.9–1.8
No cases/No. controls 84/494 83/497 83/476 95/474

Yesd

OR 0.8 1.9 1.7 2.6
95% CI 0.3–2.4 0.8–4.5 0.8–3.5 1.5–4.6
No cases/No. controls 4/26 8/22 12/34 22/45

a BMI = weight height2 for men; BMI = weight height1.5 for women. bQuartile
cut-points for BMI (based on controls) – men: 17.4–23.1; 23.2–25.1;
25.2–27.2; >27.2 (kg/m–2); women: 20.5–27.5; 27.6–30.2; 30.3–34.2; !34.4
(kg/m–1.5). cOdds ratios adjusted for age at diagnosis/interview, race, gender,
area, cigarette smoking, alcohol consumption and calories from food. 
dExcludes subjects who received a cholecystectomy less then 5 years prior
to the diagnosis of pancreatic cancer.
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classified risk simultaneously by history of diabetes and BMI in
Table 2. Within each level of BMI, diabetics had a higher risk than
non-diabetics. In addition, a significant positive trend in risk with
increasing BMI was apparent for non-diabetics (!"= 0.02), but not
for diabetics. These trends, however, were not significantly
different from each other (!"> 0.05).

Cholecystectomy
Table 1 presents risk following cholecystectomy according to the
length of the interval to diagnosis of pancreatic cancer. Within 1
year prior to the cancer diagnosis, the risk associated with chole-
cystectomy was extremely high (OR = 57.9, CI 27.3–123.0).
Although much diminished, risk remained elevated with increasing
years prior to the diagnosis of cancer. Subjects who had a chole-
cystectomy 20 or more years prior to the cancer diagnosis had an
OR of 1.7 (CI = 1.0–3.0).

Because obesity is a risk factor for cholelithiasis, we cross-classi-
fied pancreatic cancer risk by history of cholecystectomy and BMI
(Table 3). Within each level of BMI except the first quartile, subjects
with cholecystectomy experienced an excess risk compared to those
who did not have this procedure. Cholecystectomy also appeared to
modify the BMI effect. The risk gradient associated with BMI was
stronger among subjects with cholecystectomy than among those
without, but these gradients were not significantly different from
each other (! > 0.05). Risk for subjects in the top BMI quartile was
higher for those with a cholecystectomy (OR = 2.6, CI = 1.5–4.6)
than for those without (OR = 1.3, CI = 0.9–1.8).

Ulcer/gastrectomy
Little or no excess risk was associated with having had a duodenal
or gastric ulcer (OR = 1.2, CI = 0.9–1.6) (Table 1). Subjects treated
by full or partial gastrectomy had the same risk (OR = 1.2) as those
without gastrectomy (OR = 1.2).

Allergies
Table 4 shows risk of pancreatic cancer by history of allergies.
Subjects with a history of any allergic condition had a significantly
reduced risk (OR = 0.7, CI = 0.5–0.9). This overall risk reduction,
however, was mainly due to a decreased risk among subjects with
a history of hay fever, although non-significant decreased risks
also were seen among subjects with allergies to animals or to dust
or moulds. No protective effects were associated with a history of
asthma, eczema or allergy to insect bites/stings. Increased risks
were observed for subjects with allergies to drugs (OR = 1.6,
CI = 1.2–2.1) and for those with allergies to household products
(OR = 1.7, CI = 0.9–3.1).

Compared to subjects without allergies, those who had allergy
shots had risks similar to those who never had allergy shots, with
no consistent trend in risk with increasing number of shots (Table
5). No significantly decreased risks were observed among asth-
matics who used bronchodilators or steroids or both compared to
subjects without allergies.

Family history of cancer
Table 6 gives risk of pancreatic cancer by history of cancer among
first-degree relatives. A significant 30% increased risk was associ-
ated with a family history of any cancer. Subjects with a family

Table 4 Number of cases and controls and odds ratios for pancreatic
cancer according to history of hay fever, asthma and other allergic conditions

Allergic condition No. of cases No. of controls ORa 95% CI

No allergic condition 277 1180 1.0
Any allergic condition 76 488 0.7 0.5–0.9

Hay fever 58 403 0.6 0.5–0.9
Asthma 29 117 1.0 0.6–1.5
Eczema 23 78 1.1 0.7–1.9
Animal allergy 6 54 0.5 0.2–1.1
Insect bite/sting allergy 37 181 0.8 0.6–1.2
Dust or mold allergy 13 98 0.6 0.3–1.1
Drug allergy 81 215 1.4 1.0–1.9
Household products allergy 15 36 1.5 0.8–2.9

aOdds ratios adjusted for age at diagnosis/interview, race, gender, area,
cigarette smoking, alcohol consumption, body mass index and calories from
food. CI, confidence intervals.

Table 5 Number of cases and controls and odds ratios for pancreatic
cancer according to treatment for allergic conditions

Treatment No. of cases No. of controls ORa 95% CI

Allergy shots
No allergic conditions 277 1180 1.0
Never allergy shots 148 703 0.9 0.7–1.1
Ever allergy shots 23 124 0.8 0.5–1.3
Number of allergy shots

0 425 1883 1.0
<10 8 37 1.0 0.5–2.2
10–49 6 35 0.9 0.4–2.2
50–99 1 13 0.4 0.1–2.8
!100 8 39 0.9 0.4–2.0

Asthma treatment
No bronchodilators or steroids 11 41 1.0
Bronchodilators, no steroids 7 43 0.7 0.2–2.3
Steroids, no bronchodilators 4 8 2.5 0.5–13.9
Bronchodilators and steroids 5 14 1.1 0.2–4.5

aOdds ratios adjusted for age at diagnosis/interview, race, gender, cigarette
smoking, alcohol consumption, body mass index and calories from food. CI,
confidence intervals.

Table 6 Number of cases and controls and odds ratios for pancreatic
cancer according to family history of cancera

Site of cancer
in first-degree relatives No. of cases No. of controls ORb 95% CI

All sites combined 218 784 1.3 1.1–1.6
Pancreas 23 31 3.2 1.8–5.6
Oesophagus 2 14 0.6 0.1–2.9
Stomach 27 120 0.9 0.6–1.4
Colon 36 91 1.7 1.1–2.5
Liver 12 37 1.4 0.7–2.7
Lung 30 111 1.1 0.7–1.7
Breast 40 128 1.3 0.9–1.9
Ovary 5 4 5.3 1.4–20.2
Endometrium 15 41 1.5 0.8–2.8
Prostate 11 49 1.0 0.5–1.9

aExcludes 25 cases and 39 controls with missing information on family
history of cancer. bOdds ratios relative to a risk of 1.0 for subjects with no
family history of cancer, adjusted for age at diagnosis/interview, race, gender
and area. CI, confidence intervals.
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classified risk simultaneously by history of diabetes and BMI in
Table 2. Within each level of BMI, diabetics had a higher risk than
non-diabetics. In addition, a significant positive trend in risk with
increasing BMI was apparent for non-diabetics (!"= 0.02), but not
for diabetics. These trends, however, were not significantly
different from each other (!"> 0.05).

Cholecystectomy
Table 1 presents risk following cholecystectomy according to the
length of the interval to diagnosis of pancreatic cancer. Within 1
year prior to the cancer diagnosis, the risk associated with chole-
cystectomy was extremely high (OR = 57.9, CI 27.3–123.0).
Although much diminished, risk remained elevated with increasing
years prior to the diagnosis of cancer. Subjects who had a chole-
cystectomy 20 or more years prior to the cancer diagnosis had an
OR of 1.7 (CI = 1.0–3.0).

Because obesity is a risk factor for cholelithiasis, we cross-classi-
fied pancreatic cancer risk by history of cholecystectomy and BMI
(Table 3). Within each level of BMI except the first quartile, subjects
with cholecystectomy experienced an excess risk compared to those
who did not have this procedure. Cholecystectomy also appeared to
modify the BMI effect. The risk gradient associated with BMI was
stronger among subjects with cholecystectomy than among those
without, but these gradients were not significantly different from
each other (! > 0.05). Risk for subjects in the top BMI quartile was
higher for those with a cholecystectomy (OR = 2.6, CI = 1.5–4.6)
than for those without (OR = 1.3, CI = 0.9–1.8).

Ulcer/gastrectomy
Little or no excess risk was associated with having had a duodenal
or gastric ulcer (OR = 1.2, CI = 0.9–1.6) (Table 1). Subjects treated
by full or partial gastrectomy had the same risk (OR = 1.2) as those
without gastrectomy (OR = 1.2).

Allergies
Table 4 shows risk of pancreatic cancer by history of allergies.
Subjects with a history of any allergic condition had a significantly
reduced risk (OR = 0.7, CI = 0.5–0.9). This overall risk reduction,
however, was mainly due to a decreased risk among subjects with
a history of hay fever, although non-significant decreased risks
also were seen among subjects with allergies to animals or to dust
or moulds. No protective effects were associated with a history of
asthma, eczema or allergy to insect bites/stings. Increased risks
were observed for subjects with allergies to drugs (OR = 1.6,
CI = 1.2–2.1) and for those with allergies to household products
(OR = 1.7, CI = 0.9–3.1).

Compared to subjects without allergies, those who had allergy
shots had risks similar to those who never had allergy shots, with
no consistent trend in risk with increasing number of shots (Table
5). No significantly decreased risks were observed among asth-
matics who used bronchodilators or steroids or both compared to
subjects without allergies.

Family history of cancer
Table 6 gives risk of pancreatic cancer by history of cancer among
first-degree relatives. A significant 30% increased risk was associ-
ated with a family history of any cancer. Subjects with a family

Table 4 Number of cases and controls and odds ratios for pancreatic
cancer according to history of hay fever, asthma and other allergic conditions

Allergic condition No. of cases No. of controls ORa 95% CI

No allergic condition 277 1180 1.0
Any allergic condition 76 488 0.7 0.5–0.9

Hay fever 58 403 0.6 0.5–0.9
Asthma 29 117 1.0 0.6–1.5
Eczema 23 78 1.1 0.7–1.9
Animal allergy 6 54 0.5 0.2–1.1
Insect bite/sting allergy 37 181 0.8 0.6–1.2
Dust or mold allergy 13 98 0.6 0.3–1.1
Drug allergy 81 215 1.4 1.0–1.9
Household products allergy 15 36 1.5 0.8–2.9

aOdds ratios adjusted for age at diagnosis/interview, race, gender, area,
cigarette smoking, alcohol consumption, body mass index and calories from
food. CI, confidence intervals.

Table 5 Number of cases and controls and odds ratios for pancreatic
cancer according to treatment for allergic conditions

Treatment No. of cases No. of controls ORa 95% CI

Allergy shots
No allergic conditions 277 1180 1.0
Never allergy shots 148 703 0.9 0.7–1.1
Ever allergy shots 23 124 0.8 0.5–1.3
Number of allergy shots

0 425 1883 1.0
<10 8 37 1.0 0.5–2.2
10–49 6 35 0.9 0.4–2.2
50–99 1 13 0.4 0.1–2.8
!100 8 39 0.9 0.4–2.0

Asthma treatment
No bronchodilators or steroids 11 41 1.0
Bronchodilators, no steroids 7 43 0.7 0.2–2.3
Steroids, no bronchodilators 4 8 2.5 0.5–13.9
Bronchodilators and steroids 5 14 1.1 0.2–4.5

aOdds ratios adjusted for age at diagnosis/interview, race, gender, cigarette
smoking, alcohol consumption, body mass index and calories from food. CI,
confidence intervals.

Table 6 Number of cases and controls and odds ratios for pancreatic
cancer according to family history of cancera

Site of cancer
in first-degree relatives No. of cases No. of controls ORb 95% CI

All sites combined 218 784 1.3 1.1–1.6
Pancreas 23 31 3.2 1.8–5.6
Oesophagus 2 14 0.6 0.1–2.9
Stomach 27 120 0.9 0.6–1.4
Colon 36 91 1.7 1.1–2.5
Liver 12 37 1.4 0.7–2.7
Lung 30 111 1.1 0.7–1.7
Breast 40 128 1.3 0.9–1.9
Ovary 5 4 5.3 1.4–20.2
Endometrium 15 41 1.5 0.8–2.8
Prostate 11 49 1.0 0.5–1.9

aExcludes 25 cases and 39 controls with missing information on family
history of cancer. bOdds ratios relative to a risk of 1.0 for subjects with no
family history of cancer, adjusted for age at diagnosis/interview, race, gender
and area. CI, confidence intervals.
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Cambios genicos

Genes supresores de tumor

85% perdida de p16 (Perdida de alelo 9p21-22)

60% alteraciones p53

50% delecion en el locus 4 - Incremento en isoforma 
TGFb

70% presentan sobreexpresion de KRAS



Detección temprana

No existe ningún método de DX



Signos y Síntomas

Depende de la extensión de la enfermedad y 
localización del tumor

Carcinoma ampular

Sangrado

Ictericia intermitente

Dolor



Signos y Síntomas

Cabeza de páncreas

Ictericia obstructiva

Prurito

Signo de Courvasier-Terrier

Cuerpo o Cola

Dolor persistente

Perdida de peso



Evaluación paraclinica

Hematología

Anemia ferropenica

Elevación VSG

Química sanguínea

Hipoalbuminemia

Elevación de enzimas pancreáticas

Alteración de tiempos de coagulación



Diagnostico

Imágenes

Extensión de la enfermedad

Posibilidad de resección

Dificultades por localización

Ultrasonido

Tomografia

IRM



Ultrasonido

Dependencia de operador

EUS

Imagen sin interposición gaseosa

Caracterización de lesiones proximales a duodeno

Posibilidad de Bx endoscopica

Baja disponibilidad





Tomografia computada

Detección de metástasis o invasión vascular

Determinación de resecabilidad

Presencia de metástasis

Invasión a órganos adyacentes

Oclusión de vasculatura peripancreatica

Ascitis

Adenopatias por fuera de los limites de resección



Imagen por RMN

Sin mayores ventajas a la TC

Visualización de anatomía del árbol biliar

Determinación mas precisa de estructuras vasculares



Citología peritoneal

Determinación de irresecabilidad

Valor predictivo positivo: 94%

Especificidad: 98%

Sensibilidad 25%

Impacto en supervivencia

J Am Coll Surg. 1999 Apr;188(4):421-6.



study was 8.8 months. Followup for survivors was
14.4 months.

Peritoneal cytology. Positive peritoneal cytology
(PPC) was identified in 34 patients (15%) and neg-
ative peritoneal cytology (NPC) seen in 194 (85%).
The overall survival for patients with PPC was signif-
icantly worse than for those with NPC (p ! 0.0006)
(Fig. 1).

Tumor site. There were 189 patients (82%) with
tumors in the head of the pancreas and 39 (18%)
with tumors of the body and tail of the pancreas. In
patients with NPC, 167 (86%) had tumors of the
pancreatic head and 27 (14%) had tumors of the
body and tail. However, of those with PPC, a signif-
icantly higher proportion of patients had tumors of
the body and tail of the pancreas (n ! 12, 35%),
with a correspondingly lower proportion of tumors
of the head (n ! 22, 65%) (p ! 0.002). Patients
with tumors of the body and tail also had signifi-
cantly worse overall survival than did those with tu-
mors of the pancreatic head (p ! 0.002).

Tumor stage. The distribution of tumor stage
stratified by cytologic findings is shown in Table 1.
The majority of patients with PPC had stage IV or
M1 disease (n ! 26, 76%) and only 8 (24%) had no
evidence of metastases (M0). The pattern of meta-
static spread among patients with PPC showed 9
(35%) with liver metastases, 8 (31%) with peritoneal
spread, 4 (15%) with both liver and peritoneal me-
tastases, and 5 (19%) with mesenteric, omental, or
distant nodal disease. In contrast, in cases of NPC
and M1 disease, the majority of patients (35 of 52,
67%) had liver metastases and only 4 (8%) had peri-
toneal metastases.There were 12 (23%) patients with

mesenteric, omental, or distant nodal disease, and 1
(2%) with both liver and peritoneal spread. On both
univariate and multivariate analysis, tumor stage was
a statistically significant (p " 0.0001) prognostic
factor related to survival.

Resectability. Pancreatic resection was signifi-
cantly lower in patients with PPC compared to NPC
patients (p " 0.0001). Patients with NPC had a re-
sectability rate of 52%, whereas the presence of pos-
itive cytology was associated with a resectability rate
of only 9% (n ! 3). One patient who underwent
resection and was found to have PPC had a biopsy of
a liver lesion during laparoscopic staging that was
incorrectly read as benign on frozen section analysis,
but was noted to have metastatic disease on subse-
quent permanent section and therefore should not
have been resected. So, only 2 of 34 (6%) patients
with PPC underwent potentially curative pancreatic
resection. Of these, one had stage III disease and was
dead of disease (DOD) at 18 months. The other
patient had stage I disease and currently has no evi-
dence of disease at 37 months of followup.

Table 1. Distribution of Patients with Positive and
Negative Peritoneal Cytology by Tumor Stage

Stage

Positive
cytology
(n ! 34)

Negative
cytology

(n ! 194)

n % n %

Stage I 1 3 40 21
Stage II 3 9 26 13
Stage III 4 12 76 39
Stage IV 26 76 52 27

Figure 1. Overall survival with positive peritoneal cytology (PPC) and negative peritoneal cytology (NPC); p ! 0.0006.
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Marcadores tumorales

Ca 19-9

Carece de especificidad

Descrito en pacientes con Ca de Colon y de 
Páncreas

Permite distinción de otras lesiones nodulares

Mayor utilidad en seguimiento

EJSO 33 (2007) 266-270



Elevaciones de Ca 19-9

Cancer colorectal

Cancer de esófago

Cancer hepatocelular

Pancreatitis

Cirrosis

Enfermedad ductal no 
neoplasica

Siempre negativo en 
pacientes que carecen 
de Ag de Lewis

Repetir posterior a 
resolución de Ictericia

Aumenta la especificidad

EJSO 33 (2007) 266-270



Variedades histologicas
Carcinoma de células ductales 
(90% de los casos)

• Carcinoma de células acinares

• Carcinoma adenoescamoso

• Cistoadenocarcinoma

• Carcinoma de celulas gigantes

• Adenocarcinoma invasico asociado 
con neoplasia mucinosa quistica 

• Carcinoma mucinoso

• Pancreatoblastoma

• Neoplasia papilar quistica

• Carcinoma de anillo de sello

• Carcinoma de celulas pequeñas



Clasificación
T N M

X: No se puede determinar extensión 
del tumor

NX: No se puede determinar 
compromiso nodal

M0: Sin metástasis a distancia

0: No hay evidencia de tumor 
primario

N0: Sin metástasis a ganglios 
regionales

M1: Con metástasis a distancia

Tis: Carcinoma in situ
N1: Con metástasis a ganglios 
regionales

T1: Tumor limitado al páncreas, 2 cm 
o menor

T2: Tumor limitado al páncreas, mas 
de 2 cm

T3: Tumor se extiende mas allá del 
páncreas, no compromete tronco 
celiaco o AMS

T4: Tumor que invade el plexo 
celiaco o la AMS



7th  E D I T I O N

Primary Tumor (T)   
 TX  Primary tumor cannot be assessed
 T0  No evidence of primary tumor
 Tis  Carcinoma in situ1**
 T1  Tumor limited to the pancreas, 2 cm 

or less in greatest dimension
 T2  Tumor limited to the pancreas, more 

than 2 cm in greatest dimension
 T3  Tumor extends beyond the pancreas but 

without involvement of the celiac axis 
or the superior mesenteric artery

 T4  Tumor involves the celiac axis or the superior 
mesenteric artery (unresectable primary tumor)

A N AT O M I C  S TA G E / P R O G N O S T I C  G R O U P S
Stage 0 Tis N0 M0
Stage IA T1 N0 M0
Stage IB T2 N0 M0
Stage IIA T3 N0 M0
Stage IIB T1 N1 M0

T2 N1 M0
T3 N1 M0

Stage III T4 Any N M0
Stage IV Any T Any N M1

Notes
 * Endocrine AND exocrine tumors are now staged by a 

single pancreatic staging system. 
 ** Also includes the “PanInIII” classi!cation.

!"#$%$&$'%(

Regional Lymph Nodes (N)
 NX  Regional lymph nodes cannot be assessed
 N0  No regional lymph node metastasis
 N1  Regional lymph node metastasis

Distant Metastasis (M)
 M0  No distant metastasis
 M1  Distant metastasis

A m e r i c a n  J o i n t  C o m m i t t e e  o n  C a n c e r

Pancreas Cancer Staging*

Financial support  for AJCC 7th Edition Staging Posters  
provided by the American Cancer Society

Tumors of the head of the pancreas are those arising to  
the right of the superior mesenteric-portal vein confluence.
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NCDB Public Benchmark Reports.



Tratamiento

Estadio  I y II

Resección pancreaticoduodenal

Pancreatectomia total 

Pancreatectomia distal para tumores de cola y 
cuerpo

Tasas importante de recurrencia locoregional

Centros de alto volumen



Quimioradioterapia

GITSG: 40 Gy + 5FU: Mejoría discreta en supervivencia

EORTC: Igual esquema: No logra demostrar 
superioridad

ESPAC1: Beneficio solo con QT

RTOG 97-04: Mejores desenlaces con Gemcitabina + 
5FU/RT

Dependiente de adherencia a protocolo
Cancer 59 (12): 2006-10, 1987

Arch Surg 120 (8): 899-903, 1985
Ann Surg 230 (6): 776-82

Lancet 358 (9293): 1576-85, 2001
N Engl J Med 350 (12): 1200-10, 2004



Quimioterapia

CONKO-001: Gemcitabina Vs Observación

DFS:13,4 meses Vs 6,7 meses

OS: 22,8 meses Vs 20,2 meses

5 años: 20,7 vs 10,4%

ESPAC-3: 5FU/LCV vs Gemcitabina

Sin diferencias en supervivencia global

JAMA 304 (10): 1073-81, 2010

JAMA 297 (3): 267-77, 2007
JAMA 310 (14): 1473-81, 2013



Tratamiento

Estadio III y IV

Enfermedad incurable

Cirugía paliativa: Derivación de obstrucción

GITSG-9273: RT 40-60 Gy + 5FU vs RT 60 Gy

38% vs 11% supervivencia 1 año

ECOG 8282: RT vs RT + 5FU/Mitomicina

No hay diferencias en supervivencia global

Cancer 48 (8): 1705-10, 1981
Int J Radiat Oncol Biol Phys 62 (5): 1345-50, 2005

J Am Coll Surg 188 (6): 658-66, 1999



Quimioradioterapia
FFCD-SFRO: RT + 5FU/CDDP

Inducción con Gemcitabina

ECOG: Gemcitabina Vs Gemcitabina + RT

Supervivencia: 11,1 vs 9,2 meses

GERCOR: Evaluación retrospectiva CRT vs QT

Supervivencia: 15,7 meses Vs 11,7 meses

J Clin Oncol 24 (Suppl 18): A-4008, 180s, 2006
J Clin Oncol 29 (31): 4105-12, 2011

J Clin Oncol 25 (3): 326-31, 2007



Quimioterapia

Burris, 1997

Gemcitabina vs 5FU: 18 vs 2% a 1 año

CAN-NCIC-PA3

Adición de Erlotinib aumenta de forma modesta la 
supervivencia (6,2 vs 5,9 meses)

NCT00844649

Gemcitabina + Nab/Paclitaxel Vs Gemcitabina

8,5 vs 6,7 meses

J Clin Oncol 15 (6): 2403-13, 1997
J Clin Oncol 25 (15): 1960-6, 2007

N Engl J Med 369 (18): 1691-703, 2013



Quimioterapia

Conroy, 2011

FOLFIRINOX Vs Gemcitabina

OS: 11,1 vs 6,8 meses

PFS: 6,4 vs 3,3 meses

CONKO-003

OFF Vs BSC

OS: 4,82 vs 2,3 meses

N Engl J Med 364 (19): 1817-25, 2011
Eur J Cancer 47 (11): 1676-81, 2011



Cancer de Vía Biliar



Generalidades

Enfermedad poco común

Solo 10% de manejo quirúrgico curativo

Tasas de resecabilidad de 25-30%



Factores de riesgo

Colangitis esclerosante primaria

Colitis ulcerativa crónica

Quiste coledociano

Infecciones por Clonorchis sinensis

N Engl J Med 341 (18): 1368-78, 1999



Manifestaciones clínicas

Ictericia

Dolor

Fiebre

Prurito



Diagnostico

Tomografia computarizada

ColangioRM

CPRE con Cepillado
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Figure 1.

 

 Classification of Cancers of the Human Biliary Tract.
Panel A shows the overall classification of biliary tract cancers.
Panel B shows the Bismuth classification of perihilar cholangio-
carcinomas. Yellow areas represent tumor, and green areas
normal bile duct.
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Liver

Common
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Figure 2.

 

 Cholangiocarcinoma.
Tumor cells are shown after staining with hematoxylin and
eosin (Panel A, ¬62), carcinoembryonic antigen (Panel B, ¬62),
and MUC-1 (Panel C, ¬125). There is extensive desmoplastic
stroma surrounding the tubules of the cholangiocarcinoma cells.
The specimens in Panels B and C are from the same patient.

 

A

B

C
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Tipo I: Debajo de la 
confluencia de los hepáticos 
derecho e izquierdo

Tipo II: Tumores que 
alcanzan la confluencia

Tipo III: Tumor que ocluye 
el conducto hepático

a: Derecho
b: Izquierdo

Tipo IV: Tumores 
multicentricos o que 
comprometen la confluencia 
y ambos hepáticos



Clasificación

Perihiliar

T N M
X: No se puede determinar extensión 
del tumor

NX: No se puede determinar 
compromiso nodal

M0: Sin metástasis a distancia

0: No hay evidencia de tumor 
primario

N0: Sin metástasis a ganglios 
regionales

M1: Con metástasis a distancia

Tis: Carcinoma in situ N1: Con metástasis a ganglios 
regionales

T1: Tumor limitado al conducto biliar, 
sin sobrepasar la capa muscular

N2: Metástasis periaorticas, 
pericavas, AMS o del tronco celiaco

T2a: Tumor invade mas allá del 
ducto al tejido adiposo

T2b: Tumor invade el parenquima 
hepático adyacente

T3: Tumor invade ramas unilaterales 
de porta o A. hepática

T4: Tumor invade la V. Porta principal 
o sus ramas bilaterales, AHC o 
radicales secundarios





Clasificación

Distal

T N M
X: No se puede determinar extensión 
del tumor

NX: No se puede determinar 
compromiso nodal

M0: Sin metástasis a distancia

0: No hay evidencia de tumor 
primario

N0: Sin metástasis a ganglios 
regionales

M1: Con metástasis a distancia

Tis: Carcinoma in situ
N1: Con metástasis a ganglios 
regionales

T1: Tumor limitado histologicamente 
al conducto biliar

T2: Tumor invade mas allá de la 
pared del ducto biliar

T3: Tumor invade hígado, páncreas, 
duodeno u otras estructuras 
adyacentes

T4: Tumor invade el tronco celiaco o 
la AMS







Tratamiento

Enfermedad localizada

Resección quirúrgica

Radioterapia en pacientes no quirúrgicos

Am J Surg. 1990 Jan;159(1):91-7



Tratamiento

Enfermedad Avanzada

Intervención paliativa

Cirugía

Gemcitabina + CDDP

11,7 vs 8,1 meses

N Engl J Med 362 (14): 1273-81, 2010



Cancer de Vesícula



Generalidades

Incidencia: 10650 casos

Mortalidad: 3630 casos

Asociación incidental con colelitiasis

Infecciones por Salmonella



Manifestaciones clínicas

Hallazgo incidental en Colecistectomia

Síntomas inespecificos

Dolor hipocondrio

Ictericia

Fiebre



Clasificación
T N M

X: No se puede determinar extensión 
del tumor

NX: No se puede determinar 
compromiso nodal

M0: Sin metástasis a distancia

0: No hay evidencia de tumor 
primario

N0: Sin metástasis a ganglios 
regionales

M1: Con metástasis a distancia

Tis: Carcinoma in situ
N1: Con metástasis a ganglios 
regionales en cistico, ducto biliar 
común, A. Hepática o V. porta

T1: Tumor invade la lamina propia o 
la muscular

N2: Metástasis a ganglios 
periaorticos, pericavos, AMS o 
tronco celiaco

T2: Tumor compromete el tejido 
conectivo perimuscular sin 
extenderse mas allá de la serosa

T3: Tumor perfora la serosa o invade 
directamente el hígado u otro órgano 
adyacente

T4: Tumor que invade la porta o la 
Arteria hepática o mas de dos 
órganos extrahepatico







Tratamiento

Enfermedad resecable: 

Estadio I 

Enfermedad focal estadio IIA

Resección de lecho vesicular o hepatectomia

Exploración nodal N1 y N2

Excisión de los puertos de laparoscopia



Tratamiento

Enfermedad Avanzada

Alivio de la obstrucción

Prótesis autoexpandibles

Derivación quirúrgica

QT sistemica

CDDP+Gemcitabina



T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e
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original article

Cisplatin plus Gemcitabine versus 
Gemcitabine for Biliary Tract Cancer

Juan Valle, M.D., Harpreet Wasan, M.D., Daniel H. Palmer, M.D., Ph.D.,  
David Cunningham, M.D., Alan Anthoney, M.D., Anthony Maraveyas, M.D., 
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A bs tr ac t

Background
There is no established standard chemotherapy for patients with locally advanced or 
metastatic biliary tract cancer. We initially conducted a randomized, phase 2 study 
involving 86 patients to compare cisplatin plus gemcitabine with gemcitabine alone. 
After we found an improvement in progression-free survival, the trial was extended 
to the phase 3 trial reported here.

Methods
We randomly assigned 410 patients with locally advanced or metastatic cholangio-
carcinoma, gallbladder cancer, or ampullary cancer to receive either cisplatin (25 mg 
per square meter of body-surface area) followed by gemcitabine (1000 mg per square 
meter), each administered on days 1 and 8, every 3 weeks for eight cycles, or gemcit-
abine alone (1000 mg per square meter on days 1, 8, and 15, every 4 weeks for six 
cycles) for up to 24 weeks. The primary end point was overall survival.

Results
After a median follow-up of 8.2 months and 327 deaths, the median overall survival 
was 11.7 months among the 204 patients in the cisplatin–gemcitabine group and 
8.1 months among the 206 patients in the gemcitabine group (hazard ratio, 0.64; 
95% confidence interval, 0.52 to 0.80; P<0.001). The median progression-free sur-
vival was 8.0 months in the cisplatin–gemcitabine group and 5.0 months in the 
gemcitabine-only group (P<0.001). In addition, the rate of tumor control among pa-
tients in the cisplatin–gemcitabine group was significantly increased (81.4% vs. 
71.8%, P = 0.049). Adverse events were similar in the two groups, with the exception 
of more neutropenia in the cisplatin–gemcitabine group; the number of neutrope-
nia-associated infections was similar in the two groups.

Conclusions
As compared with gemcitabine alone, cisplatin plus gemcitabine was associated 
with a significant survival advantage without the addition of substantial toxicity. 
Cisplatin plus gemcitabine is an appropriate option for the treatment of patients 
with advanced biliary cancer. (ClinicalTrials.gov number, NCT00262769.)

The New England Journal of Medicine 
Downloaded from nejm.org on July 14, 2014. For personal use only. No other uses without permission. 
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stratification factors did not significantly alter 
this outcome (hazard ratio, 0.67; 95% CI, 0.54 to 
0.84). Figure 2B shows the Kaplan–Meier curves 
for progression-free survival. Cisplatin plus gem-
citabine significantly improved progression-free 
survival, with a median of 8.0 months (95% CI, 
6.6 to 8.6) in the cisplatin–gemcitabine group as 

compared with 5.0 months (95% CI, 4.0 to 5.9) in 
the gemcitabine-only group (P<0.001). The haz-
ard ratio for disease progression was 0.63 (95% 
CI, 0.51 to 0.77). The 6-month progression-free 
survival rate was 59.3% in the cisplatin–gemcit-
abine group and 42.5% in the gemcitabine-only 
group.

Figure 3 shows the hazard ratios for death ac-
cording to prespecified baseline factors. There was 
no evidence of a difference in treatment effect 
between the subgroups.

Adverse Events
Table 2 summarizes the grades 3 and 4 adverse 
events reported during the trial. There was a non-
significant excess of neutropenia in the cisplatin–
gemcitabine group; infections were similar in the 
two groups. Liver function was significantly worse 
in the gemcitabine-only group (27.1%) than in the 
cisplatin–gemcitabine group (16.7%). We think this 
difference probably reflects better control of dis-
ease in the cisplatin–gemcitabine group. Other-
wise, adverse events were similar between the two 
groups. Seven suspected, unexpected serious ad-
verse reactions were reported during the trial, oc-
curring in seven patients, all of whom were in the 
gemcitabine-only group.

Discussion

These data provide evidence that cisplatin plus 
gemcitabine is an effective treatment option for 
locally advanced or metastatic biliary tract cancer. 
Patients treated with cisplatin plus gemcitabine 
lived an average of 3.6 months longer than those 
treated with gemcitabine alone. This benefit was 
achieved with the use of an outpatient schedule, 
and adverse events were similar between the two 
treatment regimens. These data are consistent with 
the known preclinical15 and clinical9-11 synergies 
of cisplatin and gemcitabine.

In the ABC-01 trial, there was an increase in 
grade 3 or 4 fatigue in patients who received cis-
platin plus gemcitabine (28.6%, vs. 9.1% in the 
gemcitabine-only group12). However, this increase 
was not observed in the ABC-02 trial (18.7% vs. 
16.6%). Patients who received gemcitabine had a 
significantly increased incidence of grade 3 or 4 
abnormal liver-function tests (27.1%, vs. 16.7% for 
cisplatin–gemcitabine; P = 0.01), possibly as a result 
of inferior disease control and biliary drainage.

4 col
22p3

100

50

75

25

0

100

50

75

25

0

0 84 12 16 20 2824 32

0 84 12 16 20 2824 32

Hazard ratio for death,
0.64 (95% CI, 0.52–0.80)

P<0.001

Hazard ratio for disease progression,
0.63 (95% CI, 0.51–0.77)

P<0.001

Gemcitabine
Cisplatin–gem-

citabine

206
204

Gemcitabine
Cisplatin–gem-

citabine

97
120

151
167

28
51

53
76

15
28

4
17

3
8

2
2

206
204

56
95

115
140

4
18

18
36

3
10

1
4

1
1

1
1

Gemcitabine

Gemcitabine

Cisplatin–gemcitabine

Cisplatin–gemcitabine

AUTHOR:

FIGURE:

RETAKE:

4-C H/TLine Combo

Revised

 

1st
2nd
3rd

Valle (Bridgewater)

2 of 3

ARTIST:

TYPE:

ts

04-08-10JOB: 36214 ISSUE:

Figure 2. Outcomes in Patients with Biliary Tract Cancer Who Received 
Gemcitabine Alone versus Cisplatin plus Gemcitabine.

Panel A shows Kaplan–Meier estimates of overall survival, and Panel B 
shows Kaplan–Meier estimates of progression-free survival. CI denotes 
confidence interval.
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stratification factors did not significantly alter 
this outcome (hazard ratio, 0.67; 95% CI, 0.54 to 
0.84). Figure 2B shows the Kaplan–Meier curves 
for progression-free survival. Cisplatin plus gem-
citabine significantly improved progression-free 
survival, with a median of 8.0 months (95% CI, 
6.6 to 8.6) in the cisplatin–gemcitabine group as 

compared with 5.0 months (95% CI, 4.0 to 5.9) in 
the gemcitabine-only group (P<0.001). The haz-
ard ratio for disease progression was 0.63 (95% 
CI, 0.51 to 0.77). The 6-month progression-free 
survival rate was 59.3% in the cisplatin–gemcit-
abine group and 42.5% in the gemcitabine-only 
group.

Figure 3 shows the hazard ratios for death ac-
cording to prespecified baseline factors. There was 
no evidence of a difference in treatment effect 
between the subgroups.

Adverse Events
Table 2 summarizes the grades 3 and 4 adverse 
events reported during the trial. There was a non-
significant excess of neutropenia in the cisplatin–
gemcitabine group; infections were similar in the 
two groups. Liver function was significantly worse 
in the gemcitabine-only group (27.1%) than in the 
cisplatin–gemcitabine group (16.7%). We think this 
difference probably reflects better control of dis-
ease in the cisplatin–gemcitabine group. Other-
wise, adverse events were similar between the two 
groups. Seven suspected, unexpected serious ad-
verse reactions were reported during the trial, oc-
curring in seven patients, all of whom were in the 
gemcitabine-only group.

Discussion

These data provide evidence that cisplatin plus 
gemcitabine is an effective treatment option for 
locally advanced or metastatic biliary tract cancer. 
Patients treated with cisplatin plus gemcitabine 
lived an average of 3.6 months longer than those 
treated with gemcitabine alone. This benefit was 
achieved with the use of an outpatient schedule, 
and adverse events were similar between the two 
treatment regimens. These data are consistent with 
the known preclinical15 and clinical9-11 synergies 
of cisplatin and gemcitabine.

In the ABC-01 trial, there was an increase in 
grade 3 or 4 fatigue in patients who received cis-
platin plus gemcitabine (28.6%, vs. 9.1% in the 
gemcitabine-only group12). However, this increase 
was not observed in the ABC-02 trial (18.7% vs. 
16.6%). Patients who received gemcitabine had a 
significantly increased incidence of grade 3 or 4 
abnormal liver-function tests (27.1%, vs. 16.7% for 
cisplatin–gemcitabine; P = 0.01), possibly as a result 
of inferior disease control and biliary drainage.
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Figure 2. Outcomes in Patients with Biliary Tract Cancer Who Received 
Gemcitabine Alone versus Cisplatin plus Gemcitabine.

Panel A shows Kaplan–Meier estimates of overall survival, and Panel B 
shows Kaplan–Meier estimates of progression-free survival. CI denotes 
confidence interval.
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Until the results of the ABC-01 study12 and 
now these data were reported, nonrandomized, 
phase 2 studies provided the best evidence base 
for the treatment of biliary tract cancer. A system-
atic review in 2005 identified 13 studies of the 
use of gemcitabine alone or in combination with 
other agents.16 Three of these studies involved the 
use of a cisplatin–gemcitabine regimen and showed 
median survivals of 4.6, 6.5, and 10.4 months. 
A Japanese trial involving 83 patients conducted 
with the use of the same treatment regimens as 
those used in the ABC-02 trial17 showed a median 
overall survival of 11.2 months in the cisplatin–
gemcitabine group and 7.7 months in the gemcit-
abine-only group, consistent with our data. The 
French Biliary Cancers: EGFR Inhibitor, Gemcit-
abine and Oxaliplatin (BINGO) trial (ClinicalTrials 
.gov number, NCT00552149) randomly assigned 
101 patients to receive gemcitabine plus oxaliplatin 
with or without cetuximab.18 In the BINGO trial, 
investigators reported 4-month progression-free 

survival rates of 50% in the gemcitabine–oxalipla-
tin group and 61% in the gemcitabine–oxaliplatin 
plus cetuximab group. These findings compare 
with a 4-month progression-free survival rate of 
approximately 70% in the cisplatin–gemcitabine 
group in the ABC-02 trial.

The management of biliary tract cancer has 
become multidisciplinary, with improvements in 
stenting, systemic chemotherapy,12 and new meth-
ods such as photodynamic therapy.19 Central to the 
case for active management is the possibility that 
small improvements in bile-duct lumen size will 
have a significant effect on biliary drainage, as 
determined by Poiseuille’s law,20 which holds that, 
for a fixed-pressure difference, flow is related to 
tube diameter to the fourth power. Maintenance 
of biliary drainage is critical in patients with ad-
vanced biliary cancer because it enables systemic 
chemotherapy to continue without major delay for 
stent change and avoids potentially life-threaten-
ing biliary sepsis. A small response in tumor bulk 
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Figure 3. Hazard Ratio, According to Trial and Prespecified Baseline Factors.

ABC denotes Advanced Biliary Cancer, and ECOG Eastern Cooperative Oncology Group. ECOG scores range from  
0 to 5, with lower scores indicating a higher level of functioning. The red line indicates the hazard ratio for death 
(0.64) in the intention-to-treat population.
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tempt to do both. The algorithm reflects the most
commonly encountered imaging scenarios. However,
it is important to note that there are exceptions to
some of the recommendations depending on individ-
ual patients’ presentations and histories. As noted in

other sections of this white paper, if a patient has
limited life expectancy or severe comorbidities,
workup of an incidentally discovered adrenal mass
may not be appropriate. Readers are also directed to a
recent comprehensive review on this topic [66].

Incidental Liver Mass
Detected on CT

0.5-1.5 cm >1.5 cm 

Follow-up 4

Follow-up 4

<0.5 cm

Low attenuation, benign 
imaging features 5

Low attenuation, 
suspicious imaging 

features 7

Flash filling 
(robustly enhancing)

Low attenuation, 
benign imaging 

features 5

Benign diagnostic 
imaging features 8, 9

No benign diagnostic 
imaging features 10

Low attenuation, 
suspicious imaging 

features 6

Flash filling 
(robustly enhancing)

Low or average risk 1, 2

Any risk level 1, 2, 3 Any risk level 1, 2, 3 Low or average risk 1, 2 High risk 3

Low risk 1

Follow-up 4 Evaluate 7 Biopsy, core preferred
Follow-up 4, 

evaluate 7 or biopsy, 
core preferred

Average risk 2 High risk 3

Benign, no further 
follow-up

Benign, no further 
follow-up 6

Benign, no further 
follow-up 6

Benign, evaluate if possible 
FNH, adenoma 8, 9

Evaluate 7 Follow-up 4

Benign, no further 
follow-up 8, 9

High risk 3

A

B

1 Low risk individuals: Young patient (≤ 40 years 
old), with no known malignancy, hepatic 
dysfunction, hepatic malignant risk factors, or 
symptoms attributable to the liver.

2 Average risk individuals: Patient >40 years old, 
with no known malignancy, hepatic dysfunction, 
abnormal liver function tests or hepatic 
malignant risk factors or symptoms 
attributable to the liver.

3 High risk individuals: Known primary 
malignancy with a propensity to metastasize to 
the liver, cirrhosis, and/or other hepatic risk 
factors. Hepatic risk factors include hepatitis, 
chronic active hepatitis, sclerosing cholangitis, 
primary biliary cirrhosis, hemochromatosis, 
hemosiderosis, oral contraceptive use, anabolic 
steroid use.

4 Follow-up CT or MRI in 6 months. May need 
more frequent follow-up in some situations, 
such as a cirrhotic patient who is a liver 
transplant candidate.

5 Benign imaging features: Typical hemangioma 
(see below), sharply marginated, homogeneous 
low attenuation (up to about 20 HU), no 
enhancement. May have sharp, but irregular 
margins.

6 Benign low attenuation masses: Cyst, 
hemangioma, hamartoma, Von Meyenberg 
complex (bile duct hamartomas).

7 Suspicious imaging features: Ill-defined margins, 
enhancement (more than about 20 HU), 
heterogeneous, enlargement. To evaluate, 
prefer multiphasic MRI.

8 Hemangioma features: Nodular discontinuous 
peripheral enhancement with progressive 
enlargement of enhancing foci on subsequent 
phases. Nodule isodense with vessels, not 
parenchyma.

9 Small robustly enhancing lesion in average risk, 
young patient: hemangioma, focal nodular 
hyperplasia (FNH), transient hepatic 
attenuation difference (THAD) flow artifact, 
and in average risk, older patient: hemangioma, 
THAD flow artifact. Other possible diagnoses: 
adenoma, arterio-venous malformation (AVM), 
nodular regenerative hyperplasia. 
Differentiation of FNH from adenoma 
important especially if larger than 4 cm and 
subcapsular.

10 Hepatocellular or common metastatic 
enhancing malignancy: islet cell, 
neuroendocrine, carcinoid, renal cell 
carcinoma, melanoma, choriocarcinoma, 
sarcoma, breast, some pancreatic lesions.
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Fig 3. Flowchart for incidental liver mass detected on CT.
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ción Americana para el Estudio de las Enfermedades del
Hígado, arroja cierta claridad sobre la actitud más razona-
ble en caso de duda43 (fig. 3). Así, para las lesiones de más
de 2 cm, la presencia de un patrón vascular típico en una
sola prueba de imagen o una AFP superior a 200 ng/ml
hacen el diagnóstico de HCC seguro y permiten evitar la
confirmación histológica. Y lo mismo ocurre en las lesio-
nes de entre 1 y 2 cm, en las que 2 pruebas de imagen
coinciden en identificar un patrón vascular típico. Por el
contrario, en las lesiones de más de 2 cm con patrón
vascular atípico en una prueba de imagen y en las de entre
1 y 2 cm con patrón vascular atípico en al menos una de
las 2 pruebas de imagen exigidas para este segmento, la
confirmación histológica es obligatoria para enfocar el tra-
tamiento. Y ello siendo conscientes de las limitaciones de
la biopsia en estas lesiones, de forma que si es positiva
para HCC, el diagnóstico debe ser tenido por cierto, pero
si es negativa para HCC no permite descartar el diagnósti-
co con rotundidad y, por tanto, la lesión debe ser controla-
da periódicamente. Por último, las lesiones de menos de 
1 cm no deben ser biopsiadas por la dificultad para obte-
ner un diagnóstico de certeza, pero han de ser controladas
durante períodos breves (entre 3 y 4 meses), con el fin de
aplicar los anteriores criterios en las lesiones que aumen-
tan de tamaño en el seguimiento. Hay que recordar con in-

sistencia que la aplicación de este algoritmo diagnóstico
carece de sentido si las pruebas de imagen no cumplen los
estándares de fiabilidad (ecografía con contraste, TC o
RM dinámicas en equipos adecuados), lo que en el caso
de la ecografía supone un entrenamiento específico. Y
también que el patrón vascular típico de HCC es el de un
nódulo hipervascular con realce arterial e, imprescindible-
mente, lavado venoso precoz.
Por último, es importante destacar que la incertidumbre
que planea sobre el diagnóstico del HCC único de menos
de 2 cm afecta también a las lesiones satélite en el caso
de HCC ya diagnosticado, hecho de especial trascenden-
cia por las implicaciones terapéuticas que conlleva. Y la-
mentablemente, al contrario de lo que ocurre en el caso
de la lesión única, no hay evidencias científicas que ava-
len procedimientos diagnósticos concretos.
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Fig. 3. Algoritmo diagnóstico aconsejado por la Asociación Americana para el Estudio de las Enfermedades Hepáticas tras detectar un nódulo en la
ecografía en seguimiento de pacientes cirróticos. AFP: alfafetoproteína; HCC: hepatocarcinoma.
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probability of developing cancer (2006-2008) were
obtained from SEER registries.3-7 The North Ameri-
can Association of Central Cancer Registries
(NAACCR) compiles and reports incidence data for
1995 onward from cancer registries that participate in
the SEER program or the Centers for Disease Control
and Prevention’s National Program of Cancer
Registries, covering up to 95% of the US population.
State-specific incidence rates (2004-2008), incidence
rates for trends by race/ethnicity (1999-2008), and
incidence data (1995-2008) for projecting new cancer
cases were obtained from NAACCR.8,9 Cancer cases
were classified according to the International
Classification of Diseases for Oncology.10 All incidence and
death rates are age-standardized to the 2000 US stand-
ard population and expressed per 100,000 persons.

Cancer incidence rates in this report are delay-
adjusted whenever possible in order to account for
anticipated future corrections to registry data due to
inherent delays and errors in case reporting. Delay-
adjusted rates primarily affect the most recent years of
data for cancers that are frequently diagnosed in outpa-
tient settings (eg, melanoma, leukemia, and prostate)
and provide a more accurate portrayal of the cancer
burden in the most recent time period.11 Delay-
adjusted rates are available for SEER registry data and
were obtained from the National Cancer Institute.12

Projected Cancer Cases and Deaths in 2012

The precise number of cancer cases diagnosed each
year in the nation and in every state is unknown
because cancer registration is incomplete in some states.

FIGURE 1. Ten Leading Cancer Types for the Estimated New Cancer Cases and Deaths by Sex, United States, 2012.
*Estimates are rounded to the nearest 10 and exclude basal and squamous cell skin cancers and in situ carcinoma except urinary bladder.
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serum HBV DNA levels of 300!10,000 copies/mL than
those with undetectable serum HBV DNA levels, but this
difference was not statistically significant (HRa " 1.6;
95% CI: 0.6!4.5). For inactive HBV carriers with unde-
tectable baseline serum HBV DNA, an alcohol drinking

habit was the only significant risk predictor in the anal-
ysis for hepatocellular carcinoma (HRa " 6.9; 95% CI:
1.1!41.9).

A total of 1775 (91.9%) inactive HBV carriers, including
92.2% (772 of 837) and 91.6% (1003 of 1095) of those

Figure 1. Cumulative hazards of progression to hepa-
tocellular carcinoma in the inactive hepatitis B virus
(HBV) carrier and control subcohorts.

Table 2. Multivariate-Adjusted Hazard Ratios (95% Confidence Intervals) of the Risk Predictors for Newly Developed
Hepatocellular Carcinoma Included in the Cox Regression Models

Variable

All participants (n " 20,069) Inactive HBV carriers (n " 1932)

Hazard ratio (95% CI) P value Hazard ratio (95% CI) P value

Cohort
Control 1.0 (referent) —
Inactive HBV carrier

Undetectable HBV DNA 3.5a (1.5!8.3) .005 1.0 (referent)
HBV DNA 300!10,000 copies/mL 5.7a (2.8!11.5) #.001 1.6 (0.6!4.5) .362

Age (increment by every decade) 2.7 (1.9!3.8) #.001 2.6 (1.4!4.6) .002
Male sex (vs female) 1.3 (0.6!2.9) .545 2.9 (0.7!11.8) .133
ALT (high-normal vs low-normal) 2.2 (1.2!4.1) .011 0.5 (0.1!2.3) .374
Alcohol drinking habit (ever vs never) 2.4 (1.3!4.7) .008 5.0 (1.6!15.6) .005
Cigarette smoking habit (ever vs never) 1.7 (0.8!3.5) .151 0.5 (0.2!1.6) .245

ALT, alanine aminotransferase; CI, confidence interval; HBV, hepatitis B virus.
aP " .349 for the difference between serum HBV DNA 300-10,000 copies/mL vs undetectable.
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P!.001); and liver cirrhosis, 14.0 (95%
CI, 9.4-21.0; P!.001).

Level of HBV DNA was signifi-
cantly associated with seropositivity for
HBeAg, elevated serum ALT level, and
liver cirrhosis at study entry. The in-
dependent effects of serum HBV DNA
level on hepatocellular carcinoma de-
velopment after adjustment for other
hepatocellular carcinoma risk factors
also were analyzed. Compared with par-
ticipants having serum HBV DNA lev-
els of less than 300 copies/mL, the ad-
justed HR of developing hepatocellular
carcinoma was 1.1 (95% CI, 0.5-2.3;
P=.86) for participants with serum HBV
DNA levels of 300 to 9999 copies/mL;
2.3 (95% CI, 1.1-4.9; P=.02), 10 000 to
99 999 copies/mL; 6.6 (95% CI, 3.3-
13.1; P!.001), 100 000 to 999 999 cop-

ies/mL; and 6.1 (95% CI, 2.9-12.7;
P!.001), 1 million copies/mL or greater
(TABLE 5). The adjusted HR was 2.6
(95% CI, 1.6-4.2; P!.001) for sero-
positivity for HBeAg; 1.1 (95% CI, 0.7-
1.7; P=.64) for elevated serum ALT
level; and 9.1 (95% CI, 5.9-13.9;
P!.001) for liver cirrhosis. In addi-
tion, male sex, increasing age, and
habitual alcohol consumption were sig-
nificantly associated with the develop-
ment of hepatocellular carcinoma in this
long-term follow-up study.

In the stepwise analyses removing
participants with study entry status of
seropositivity for HBeAg, elevated ALT
level, and liver cirrhosis sequentially, the
dose-response relationship (P!.001 for
trend) between hepatocellular carci-
noma risk and serum HBV DNA level at

study entry became increasingly stron-
ger (Table 5). Among the 2925 partici-
pants seronegative for HBeAg who had
a normal ALT level and no liver cirrho-
sis and compared with participants with
serum HBV DNA levels of less than 300
copies/mL, the adjusted HR for partici-
pants with serum HBV DNA levels of
300 to 9999 copies/mL was 1.4 (95% CI,
0.5-3.8; P = .56); 10 000-99 999 copies/
mL, 4.5 (95% CI, 1.8-11.4; P = .001);
100 000-999 999 copies/mL, 11.3 (95%
CI, 4.5-28.4; P!.001); and 1 million
copies/mL or greater, 17.7 (95% CI, 6.8-
46.3; P!.001).

Multivariable-Adjusted HRs
We further examined the association
between hepatocellular carcinoma risk
and persistently elevated serum HBV

Table 3. Risk Factors for Hepatocellular Carcinoma at Study Entry
No. (%) of

Participants
(N = 3653)

Person-Years
of Follow-up

No. of
Hepatocellular

Carcinoma Cases

Incidence Rate
Per 100 000

Person-Years
Crude HR
(95%CI)*

P
Value

Sex
Female 1393 (38) 16 307 29 178 1.0
Male 2260 (62) 25 472 135 530 3.0 (2.0-4.5) !.001

Age, y
30-39 1216 (33) 14 393 16 111 1.0
40-49 1014 (28) 11 776 47 399 3.6 (2.0-6.4) !.001
50-59 1058 (29) 11 837 67 566 5.1 (3.0-8.9) !.001
"60 365 (10) 3773 34 901 8.3 (4.6-15.0) !.001

Cigarette smoking†
No 2416 (66) 28 037 90 321 1.0
Yes 1234 (34) 13 704 71 518 1.7 (1.2-2.3) !.001

Alcohol consumption‡
No 3195 (87) 36 779 121 329 1.0
Yes 451 (12) 4928 42 852 2.6 (1.8-3.7) !.001

Hepatitis B e antigen
Seronegative 3088 (85) 35 584 94 264 1.0
Seropositive 565 (15) 6195 70 1130 4.3 (3.2-5.9) !.001

Level of ALT, U/L
!45 3435 (94) 39 469 133 337 1.0
"45 218 (6) 2310 31 1342 4.1 (2.8-6.0) !.001

Liver cirrhosis§
No 3584 (98) 41 270 131 317 1.0
Yes 69 (2) 509 33 6482 21.8 (14.9-32.0) !.001

Level of HBV DNA, copies/mL
!300 (Undetectable) 873 (24) 10 154 11 108 1.0
300-9999 1161 (32) 13 518 15 111 1.0 (0.5-2.2) .96
10 000-99 999 643 (18) 7404 22 297 2.7 (1.3-5.6) .006
100 000-999 999 349 (9) 3845 37 962 8.9 (4.6-17.5) !.001
"1 million 627 (17) 6858 79 1152 10.7 (5.7-20.1) !.001

Abbreviations: ALT, alanine aminotransferase; CI, confidence interval; HBV, hepatitis B virus; HR, hazard ratio.
*Cox proportional hazard models were used.
†Data were not available for 3 participants.
‡Data were not available for 7 participants.
§Diagnosed with ultrasonography within 6 months of study entry.
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cigarette smoking and alcohol consumption, long-term ALT
pattern, and HBV genotype. The long-term pattern of serum
ALT levels was independently associated with the develop-
ment of hepatocellular carcinoma. Compared with partici-
pants with all low-normal ALT levels, the multivariate-ad-
justed hazard ratio (95% CI) was 1.63 (0.73–3.61) for ever
high-normal ALT levels, 3.08 (1.41–6.71) for transient ab-
normal ALT levels, and 5.75 (2.71–12.23) for persistent ab-
normal ALT levels. The increasing trend was statistically
significant (Ptrend ! .001). Genotype C was associated with a
higher risk of hepatocellular carcinoma than was B or mixed
genotype, showing a multivariate-adjusted hazard ratio (95%
confidence interval) of 2.05 (1.20–3.51).

Discussion
In this analysis, 9 groups of long-term HBV DNA

change were identified to illustrate spontaneous changes
in HBV viral loads. Regardless of baseline HBV DNA
levels, participants with spontaneous viral load reduction
to !104 copies/mL during follow-up had a similar risk of
hepatocellular carcinoma to those with a baseline HBV
DNA level !104 copies/mL. We found that the group of
long-term HBV DNA change was a strong independent
risk predictor of hepatocellular carcinoma after taking
age, sex, long-term ALT pattern, HBV genotype, and hab-
its of cigarette smoking and alcohol consumption into
consideration. In other words, participants with similar

HBV DNA levels at enrollment had different risks of
hepatocellular carcinoma depending on their HBV DNA
levels during follow-up. For participants with the same
HBV DNA levels at enrollment, greater decreases in serum
HBV DNA levels during follow-up were associated with
lower risk of hepatocellular carcinoma. This finding is
consistent with those of clinical trials, which have shown
improvements in liver histologic findings and reduction
in the incidence of advanced liver disease with effective
antiviral therapy.25–27 It suggests the importance of regu-
lar monitoring of serum HBV DNA levels and therapy to
lower HBV viral load in patients with chronic hepatitis B.

The risk of hepatocellular carcinoma was primarily de-
termined by HBV DNA levels at enrollment for the par-
ticipants who had persistent HBV DNA levels during
follow-up. In other words, the higher the persistent HBV
viral load, the higher the risk of subsequent hepatocellular
carcinoma except in the cases of persistent viral loads
"107 copies/mL. Participants in group I with persistent
viral loads "107 copies/mL had a higher proportion of
young, female, HBeAg-seropositive (99%), ALT normal
participants than those in other long-term HBV DNA
change groups. They had a moderate risk of developing
hepatocellular carcinoma even after taking age, sex, long-
term ALT pattern, HBV genotype, and habits of cigarette
smoking and alcohol consumption into consideration.
HBV-infected persons in the immune tolerance phase are

Figure 3. Cumulative incidence of hepatocellular carcinoma by (A) group of long-term HBV DNA change and (B) long-term pattern of ALT. Both P
values for log-rank tests were !.001.aData were not available for 326 participants because of !2 measurements of ALT level. bALT level !45 U/L
in !50% of sequential ALT measurements. cAt least one ALT level !45 U/L but !50% of sequential ALT measurements !45 U/L. dAll sequential ALT
measurements !45 U/L and at least one ALT level "30 U/L. eAll sequential ALT measurements "30 U/L.
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anti-HCV were 38.35% and 27.40%; for those positive for HBsAg
only, 27.38% and 7.99%; for those positive for anti-HCV only, 23.73%
and 16.71%; and for those positive for neither, 1.55% and 1.03%,
respectively. The corresponding HCC incidence rates per 100,000
person-years were 1130.75, 593.31, 683.99, and 40.26, respectively, in
men and 875.28, 164.98, 492.62, and 22.35, respectively, in women. In
the Cox model, multivariate adjusted HRs (95% confidence interval)
of developing hepatocellular carcinoma were 19.5 (95% CI, 12.9 to
29.4), 12.9 (95% CI, 10.2 to 16.5), 10.3 (95% CI, 7.6 to 13.9), and 1.0
(reference group), respectively, after adjustment for age, sex, habits of
cigarette smoking and alcohol drinking, and serum ALT levels. With
adequate adjustment, results with age or follow-up time as the time
scale were similar, as shown in Table 2. The HR of cigarette smoking
(yes v no) was 1.20 (95% CI, 0.96 to 1.51; P ! .12), and that of alcohol
consumption (yes v no) was 1.45 (95% CI, 1.13 to 1.86; P ! .0035). As
shown in Table 2 and Figure 1, HCC risk was significantly higher in
those with dual infection of HBV and HCV than in those with
monoinfection (P ! .030 and .0019, respectively), especially in
women (P ! .0016 and .049, respectively). However, the interactive
effect on HCC of HBV and HCV was significant away from the
multiplicative interaction (P " .001). There was a significant

male predominance in incidence of HCC for chronic HBV
carriers (P ! .0044), but no sex difference in HCC risk was
found for chronic carriers of HCV, both HBV and HCV, or
neither, as shown in Table 2 and Figure 1.

The HR of developing HCC associated with serostatus of
HBsAg and/or anti-HCV also varied with age, as shown in Table 3
and Figure 1. The multivariate adjusted HR of developing HCC
significantly decreased with age in HBsAg-seropositive men (from
20.14 to 10.29; P ! .0092) and significantly increased with age in
anti-HCV–seropositive women (from 5.13 to 15.01; P ! .0074).
Because the age-specific HCC HR was derived by comparing non-
carriers with those in the reference group of the same age, whose
HCC risk also increased with age, the HBV-associated HCC HR
might thus be lower.

Before age 65 years, the HRs for dual infection are subadditive of
those for single infection, especially in men. After age 65 years, the HR
for dual infection was consistently higher than that for single infection
of HBV and HCV in all participants (22.38 v 8.94 and 12.34; P " .001
and ! .023, respectively), men (18.81 v 10.29 and 9.17; P ! .084 and
.059, respectively), and women (27.29 v 6.58 and 15.01; P " .001
and ! .096, respectively). However, the interactive effects on HCC of
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Fig 1. Multivariate adjusted cumulative incidence of hepatocellular carcinoma by serostatus of hepatitis B virus surface antigen (HBsAg) and antibodies against
hepatitis C virus (anti-HCV). Cumulative incidence was estimated from multivariate adjusted Cox model with age as time scale, stratified by birth year and sex and
adjusted for age at enrollment, cigarette smoking, alcohol consumption, and serum ALT level. (A) All patients (N ! 23,785); (B) HBsAg-seropositive and
anti-HCV–seronegative patients (n ! 3,931); (C) HBsAg-seronegative and anti-HCV–seropositive patients (n ! 1,095); (D) HBsAg- and anti-HCV–seropositive patients
(n ! 218).
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FIGURE 4. Proposed model of liver carcinogenesis by alcohol intake: the effects of early and late intake and interaction with hepatitis virus
infection. HCC, hepatocellular carcinoma; HBV, hepatitis B virus; HCV, hepatitis C virus.

of wine with meals. Moreover, previous research has shown
that when people were interviewed in the hospital setting
using the same questionnaire as the one used in this study,
information on lifetime alcohol intake was highly reliable:
the intraclass correlation coefficient between interviews
with patients and their relatives was 0.82 for lifetime alco-
hol intake (17).

Choosing hospital controls to estimate the prevalence of
exposure in the study base is another matter of concern.
However, population-based case-control studies may also be
affected by selection bias if participants are asked to provide
blood samples. To prevent selection bias, we excluded from
the control series people hospitalized for liver disease, can-
cer, and other possibly alcohol-related conditions such as
injuries. Controls were affected by a wide range of acute and
chronic diseases, and we verified that the prevalence of
drinkers of >60 g/day of ethanol did not vary according to
group of diseases. However, the drinking habits of the male
controls recruited for our study were similar to those found
in case-control studies performed in Italy on alcohol drink-
ing and other neoplasms (34, 35, 49): very few subjects
were abstainers, about 30 percent claimed to drink at least
80 g/day of alcohol, and almost all drinkers drank wine,
with or without beer or spirits. Finally, the seroprevalence of
HBsAg and anti–hepatitis C virus/hepatitis C virus RNA
positivity among controls is in agreement with that found in
Italian case-control studies on the etiology of cirrhosis (9,
15).
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Summary

Studies of diabetes and hepatocellular carcinoma (HCC) yielded inconsistent
findings. This meta-analysis was conducted to examine the association be-
tween diabetes and risk of HCC. Studies were identified by searching PUBMED
and MEDLINE database up to February 2011. Pooled risk estimates were calcu-
lated using the random-effects model. Potential sources of heterogeneity were
explored by subgroup analyses. A total of 17 case-control studies and 32 cohort
studies were included in the meta-analysis. The combined risk estimate of all
studies showed a statistically significant increased risk of HCC prevalence
among diabetic individuals (RR=2.31, 95% CI: 1.87–2.84). The pooled risk es-
timate of 17 case-control studies (OR=2.40, 95% CI: 1.85–3.11) was slightly
higher than that from 25 cohort studies (RR=2.23, 95% CI: 1.68–2.96).
Metformin treatment was potentially protective. On the contrary, long duration
of diabetes and sulfonylureas or insulin treatment possibly increase HCC risk.
Also meta-analysis of 7 cohort studies found a statistically significant increased
risk of HCC mortality (RR=2.43, 95% CI: 1.66–3.55) for individuals with
(versus without) diabetes. This meta-analysis shows that diabetes is associated
with moderately increased risk of HCC prevalence, as well as HCC mortality.
Considering the rapidly increasing prevalence of diabetes mellitus, the study
underlines the need for cancer prevention in diabetic individuals. Further inves-
tigation is needed to focus on the potential mechanism for the pathogenesis of
HCC and the link between HCC and different types, severity, treatment and
duration of diabetes. Copyright © 2011 John Wiley & Sons, Ltd.

Keywords diabetes; hepatocellular carcinoma; case-control; cohort; meta-analysis

Introduction

Hepatocellular carcinoma (HCC) is one of the most common and significant
cancers worldwide, which accounts for more than 90% of all primary liver
cancer. HCC is the third most common cause of cancer death, leading to more
than 600 000 deaths annually [1]. The incidence of HCC has increased signif-
icantly in the United States, Europe, China and other countries over the last
20 years [2,3]. HCC developed on a background of chronic liver diseases and
cirrhosis in 70–90% of all cases. Hepatitis B virus and hepatitis C virus
infection and alcohol together only account for about 50–85% of new HCC
cases, which suggests that other risk factors for cirrhosis may also account
for the disease.

Diabetes is a condition characterized by hyperglycemia, hyperinsulinemia
and insulin resistance. It has been associated with increased risk of several can-
cers, such as breast, colorectal, endometrial, pancreatic and liver cancers [4–8].
More than 70% of diabetic individuals suffer from a form of non-alcoholic
fatty liver disease diagnosed by ultrasound [9]. The spectrum of non-alcoholic
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• 17 estudios de casos y controles

• 32 estudios de cohorte

• 7 evaluaron mortalidad por HCC

• Estimacion previa de riesgo conflictiva

• Impacto de estado metabolico en 
desarrollo de enfermedad

• Influencia del tratamiento y duracion



Subgroup analysis

In order to explore potential sources of heterogeneity,
subgroup analyses were conducted by geographic region,
control groups, sex, adjusted covariates, and type, treat-
ment and duration of diabetes (Table 4).

Diabetes and HCC incidence by geographic region
Among all the 42 studies, 11 studies were from North
America, 14 from Europe and 17 from East Asia. The
pooled RR was (RR=2.51, 95% CI: 1.92–3.27) for studies
from Europe, which was slightly higher than those from
North America 2.43 (95% CI: 1.94–3.05) and East Asia

Figure 2. Risk estimates for the association between diabetes and risk of HCC incidence in 17 case-control studies

Figure 3. Risk estimates for the association between diabetes and risk of HCC incidence in 25 cohort studies
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• Cafe proteje contra injuria hepatica y 
disminuye probabilidad de cancer de higado

• Cuatro estudios de cohorte y 5 de casos y 
controles

• 2260 casos/293,146 controles

• Hallazgos consistentes con reduccion 
de riesgo

CLINICAL–LIVER, PANCREAS, AND BILIARY
TRACT

Coffee Consumption and Risk of Liver Cancer: A Meta-Analysis

SUSANNA C. LARSSON and ALICJA WOLK

Division of Nutritional Epidemiology, The National Institute of Environmental Medicine, Karolinska Institutet, Stockholm, Sweden

Background & Aims: Mounting evidence indicates
that coffee drinking may protect against liver injury
and lower the risk of liver cancer. We quantitatively
assessed the relation between coffee consumption
and the risk of liver cancer in a meta-analysis of
epidemiologic studies. Methods: Relevant studies
were identified by searching MEDLINE (from 1966 to
February 2007) and the reference lists of retrieved
articles. We included cohort and case– control studies
that reported relative risk (RR) estimates with 95%
confidence intervals (CIs) of primary liver cancer or
hepatocellular carcinoma by quantitative categories
of coffee consumption. Study-specific RRs were
pooled using a random-effects model. Results: Four
cohort and 5 case– control studies, involving 2260
cases and 239,146 noncases, met the inclusion crite-
ria. All studies observed an inverse relation between
coffee consumption and risk of liver cancer, and in 6
studies the association was statistically significant.
Overall, an increase in consumption of 2 cups of
coffee per day was associated with a 43% reduced risk
of liver cancer (RR, 0.57; 95% CI, 0.49 – 0.67). There
was no statistically significant heterogeneity among
studies (P ! .17). In stratified analysis, the summary
RRs of liver cancer for an increase in consumption of
2 cups of coffee per day were 0.69 (95% CI, 0.55– 0.87)
for persons without a history of liver disease and 0.56
(95% CI, 0.35– 0.91) for those with a history of liver
disease. Conclusions: Findings from this meta-anal-
ysis suggest that an increased consumption of coffee
may reduce the risk of liver cancer.

Data on potential beneficial effects of coffee on liver
function and liver diseases have accrued over the

last 2 decades. Several epidemiologic studies have re-
ported inverse associations of coffee drinking with levels
of liver enzymes, including !-glutamyltransferase (an in-
dicator of cirrhosis risk)1– 8 and alanine aminotransferase
(a marker of liver injury),2,6,9,10 as well as with risk of
chronic liver disease11 and liver cirrhosis.12–16 Moreover,
studies in animals have shown an inhibitory effect of

coffee on liver carcinogenesis.17 Emerging epidemiologic
evidence also indicates that coffee drinking may reduce
the risk of primary liver cancer and hepatocellular carci-
noma (HCC), the dominant form of primary liver cancer.

Because the epidemiologic evidence on the association
between coffee consumption and liver cancer risk has not
yet been summarized, we conducted a meta-analysis to
quantitatively summarize the results from cohort and
case– control studies on this issue. We also investigated
whether the association between coffee drinking and liver
cancer differed by history of liver disease.

Materials and Methods
Study Selection
Pertinent studies were identified by a computer-

ized MEDLINE search from 1966 to February 2007 using
the search term coffee combined with hepatocellular carci-
noma, liver cancer, or liver neoplasm. Furthermore, we re-
viewed citations from retrieved articles to search for more
studies. No language restrictions were imposed.

Studies were included in the meta-analysis if (1) they
had a cohort or case– control design; (2) the exposure of
interest was coffee consumption; (3) the outcome of
interest was primary liver cancer or HCC; and (4) relative
risk (RR) estimates (odds ratios in case– control studies)
with their 95% confidence intervals (CIs) (or data to
calculate them) were reported. If data were duplicated in
more than 1 study, the most recent study was included in
the analysis.

We identified 11 potentially relevant articles18 –28 con-
cerning coffee consumption and liver cancer risk. Three
publications18 –20 were excluded because of duplicate
reports from the same study population. The remaining
publications, consisting of 4 cohort studies21–23 (1 article
presented results from 2 separate cohorts) and 5 case–
control studies,24–28 were included in the meta-analysis.

Abbreviations used in this paper: CI, confidence interval; HCC, he-
patocellular carcinoma; RR, relative risk.
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because of the prospective design, also showed an inverse
association between coffee consumption and risk of liver
cancer, suggesting that the finding is not likely attribut-
able to recall and selection bias. Individual studies may
have failed to adjust for potential known or unknown
confounders. For example, only 5 studies controlled for
liver disease22,23,26 or hepatitis,24 and only 3 case– control
studies adjusted for hepatitis virus infection.25,26,28 Caf-
feine metabolism is impaired in persons with chronic
liver disease.34,35 Hence, if persons with liver disease or
hepatitis virus infection who are at high risk of liver
cancer consume less coffee (eg, to avoid the side effects of
caffeine) compared with healthy persons, it could lead to
a spurious protective association between coffee con-
sumption and liver cancer. Arguing against this possibil-
ity, in 3 cohort studies with data on liver disease, coffee
consumption was not significantly related to history of
liver disease at baseline.22,23 In addition, in a U.S. popu-
lation-based study, intakes of coffee and caffeine were
not significantly associated with the prevalence of risk
indicators for liver injury, including viral hepatitis and
elevated transferrin saturation.36 A second limitation is
that our results are likely to be affected by some misclas-
sification of coffee consumption. In cohort studies, such
misclassification is probably nondifferential, and would
most likely lead to an underestimation of the relation-
ship. The influence of misclassification on the results in
case– control studies is less predictable. Third, heteroge-
neity may have been introduced by methodologic differ-
ences among studies, such as differences in type of coffee
consumed (eg, filtered vs instant coffee) in the studied
populations and differences in outcome (primary liver
cancer vs HCC). Fourth, all studies in this meta-analysis
were conducted in Japan or southern Europe; therefore,
the observed finding may not be generalizable to other
populations. Finally, in a meta-analysis of published

studies, publication bias could be of concern because
small studies with null results tend not to be published.
Because of the relatively small number of studies, we had
limited statistical power to conclusively reject the null
hypothesis of no publication bias. The presence of pos-
sible publication bias could have led to an overestimation
of the relation between coffee consumption and risk of
liver cancer.

A protective effect of coffee consumption on liver
cancer is biologically plausible. Coffee contains large
amounts of antioxidants, such as chlorogenic acids, and
experimental studies in animals have demonstrated an
inhibitory effect of coffee and chlorogenic acids on liver
carcinogenesis.17 Caffeine is another major component of
coffee. In one animal study, caffeine levels of coffee ex-
tracts were inversely related to liver injury.37 A popula-
tion-based study in the United States showed that higher
intake of coffee, and especially caffeine, was associated
with a lower prevalence of abnormal alanine aminotrans-
ferase activity (a marker of liver injury).36 The protective
relationships of coffee and caffeine were consistent across
subgroups at risk for liver injury and remained in analysis
limited to persons without impaired liver function.36

Several studies in Europe and Japan have also observed
inverse relations between coffee consumption and serum
levels of aminotransferases2,6,9,10 and !-glutamyltrans-
ferase1– 8 (a sensitive indicator of several liver diseases). In
addition, prospective cohort studies in the United
States15 and Norway16 and case– control studies in
Italy12–14 have reported an inverse association between
coffee consumption and risk of liver cirrhosis, which is
strongly related to HCC.38 Therefore, the observed asso-
ciation of coffee consumption with liver cancer could
potentially represent an association with liver disease.

Figure 2. Relative risks of liver cancer associated with coffee con-
sumption (per 2 cups/day increment), stratified by history of liver dis-
ease. Squares represent study-specific relative risk estimates (size of
the square reflects the study-specific statistical weight, that is, the in-
verse of the variance); horizontal lines represent 95% CIs; diamonds
represent summary relative risk estimates with corresponding 95% CIs.
Tests for heterogeneity: without a history of liver disease, Q ! 4.58; P !
.21; I2 ! 34.6%; with a history of liver disease, Q ! 7.00; P ! .07; I2 !
57.1%.

Figure 1. Relative risks of liver cancer associated with coffee con-
sumption (per 2 cups/day increment). Squares represent study-specific
relative risk estimates (size of the square reflects the study-specific
statistical weight, that is, the inverse of the variance); horizontal lines
represent 95% CIs; diamonds represent summary relative risk esti-
mates with corresponding 95% CIs. Tests for heterogeneity: all studies,
Q ! 11.56; P ! .17; I2 ! 30.8%; cohort studies, Q ! 1.74; P ! .63;
I2 ! 0%; case–control studies, Q ! 9.28; P ! .05; I2 ! 36.9%.
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because of the prospective design, also showed an inverse
association between coffee consumption and risk of liver
cancer, suggesting that the finding is not likely attribut-
able to recall and selection bias. Individual studies may
have failed to adjust for potential known or unknown
confounders. For example, only 5 studies controlled for
liver disease22,23,26 or hepatitis,24 and only 3 case– control
studies adjusted for hepatitis virus infection.25,26,28 Caf-
feine metabolism is impaired in persons with chronic
liver disease.34,35 Hence, if persons with liver disease or
hepatitis virus infection who are at high risk of liver
cancer consume less coffee (eg, to avoid the side effects of
caffeine) compared with healthy persons, it could lead to
a spurious protective association between coffee con-
sumption and liver cancer. Arguing against this possibil-
ity, in 3 cohort studies with data on liver disease, coffee
consumption was not significantly related to history of
liver disease at baseline.22,23 In addition, in a U.S. popu-
lation-based study, intakes of coffee and caffeine were
not significantly associated with the prevalence of risk
indicators for liver injury, including viral hepatitis and
elevated transferrin saturation.36 A second limitation is
that our results are likely to be affected by some misclas-
sification of coffee consumption. In cohort studies, such
misclassification is probably nondifferential, and would
most likely lead to an underestimation of the relation-
ship. The influence of misclassification on the results in
case– control studies is less predictable. Third, heteroge-
neity may have been introduced by methodologic differ-
ences among studies, such as differences in type of coffee
consumed (eg, filtered vs instant coffee) in the studied
populations and differences in outcome (primary liver
cancer vs HCC). Fourth, all studies in this meta-analysis
were conducted in Japan or southern Europe; therefore,
the observed finding may not be generalizable to other
populations. Finally, in a meta-analysis of published

studies, publication bias could be of concern because
small studies with null results tend not to be published.
Because of the relatively small number of studies, we had
limited statistical power to conclusively reject the null
hypothesis of no publication bias. The presence of pos-
sible publication bias could have led to an overestimation
of the relation between coffee consumption and risk of
liver cancer.

A protective effect of coffee consumption on liver
cancer is biologically plausible. Coffee contains large
amounts of antioxidants, such as chlorogenic acids, and
experimental studies in animals have demonstrated an
inhibitory effect of coffee and chlorogenic acids on liver
carcinogenesis.17 Caffeine is another major component of
coffee. In one animal study, caffeine levels of coffee ex-
tracts were inversely related to liver injury.37 A popula-
tion-based study in the United States showed that higher
intake of coffee, and especially caffeine, was associated
with a lower prevalence of abnormal alanine aminotrans-
ferase activity (a marker of liver injury).36 The protective
relationships of coffee and caffeine were consistent across
subgroups at risk for liver injury and remained in analysis
limited to persons without impaired liver function.36

Several studies in Europe and Japan have also observed
inverse relations between coffee consumption and serum
levels of aminotransferases2,6,9,10 and !-glutamyltrans-
ferase1– 8 (a sensitive indicator of several liver diseases). In
addition, prospective cohort studies in the United
States15 and Norway16 and case– control studies in
Italy12–14 have reported an inverse association between
coffee consumption and risk of liver cirrhosis, which is
strongly related to HCC.38 Therefore, the observed asso-
ciation of coffee consumption with liver cancer could
potentially represent an association with liver disease.

Figure 2. Relative risks of liver cancer associated with coffee con-
sumption (per 2 cups/day increment), stratified by history of liver dis-
ease. Squares represent study-specific relative risk estimates (size of
the square reflects the study-specific statistical weight, that is, the in-
verse of the variance); horizontal lines represent 95% CIs; diamonds
represent summary relative risk estimates with corresponding 95% CIs.
Tests for heterogeneity: without a history of liver disease, Q ! 4.58; P !
.21; I2 ! 34.6%; with a history of liver disease, Q ! 7.00; P ! .07; I2 !
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Figure 1. Relative risks of liver cancer associated with coffee con-
sumption (per 2 cups/day increment). Squares represent study-specific
relative risk estimates (size of the square reflects the study-specific
statistical weight, that is, the inverse of the variance); horizontal lines
represent 95% CIs; diamonds represent summary relative risk esti-
mates with corresponding 95% CIs. Tests for heterogeneity: all studies,
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Diagnostico

Serologico

Niveles de AFP

Elevaciones superiores a 400 ng/ml

Elevados en Colangiocarcinomas y metástasis de 
cancer de colon

Utilidad en seguimiento



Diagnostico

Imagenologico

Estudios contrastados de tres fases

Realce en fase arterial

Lavado venoso

Especificidad 95-100% (Lesiones 1 - 3 cm)
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bitualmente lleva al estudio mediante tomografía compu-
tarizada (TC) o resonancia magnética (RM). Como ya se
ha comentado, la realización de estas pruebas de imagen
hace que se detecten lesiones nodulares cuya naturaleza
maligna es difícil de establecer, incluso disponiendo de
material histológico. Especialmente en el hígado cirróti-
co, donde las lesiones de menor tamaño plantean un difí-
cil diagnóstico diferencial entre el HCC y las lesiones be-
nignas como los nódulos de regeneración y los nódulos
displásicos. Y la mayor dificultad está, sin duda, en dife-
renciarlos de los nódulos displásicos de alto grado
(NDAG)6,8,9, que son nódulos de regeneración con células
atípicas sin características de malignidad. En esta tarea
resulta importante conocer las aportaciones y las limita-
ciones no sólo de las técnicas de imagen, sino también de
los marcadores serológicos, las técnicas de biología mole-
cular y las técnicas histológicas.

Técnicas de imagen

El estudio del hígado por técnicas de imagen ha sufrido
una revolución tecnológica en los últimos años. Los avan-
ces en el rendimiento de la ecografía, la TC y la RM, así
como las mejoras en los medios de contraste, han hecho
posible acercarnos cada vez más no sólo a la detección
sino también al diagnóstico del HCC en estadios precoces
de manera no invasiva. Y todos ellos, como veremos en
un somero repaso a continuación, basan fundamentalmen-
te su capacidad discriminatoria en la detección de hiper-
vascularización arterial.

Técnicas radiológicas
La ecografía con contraste consiste en la inyección de mi-
croburbujas que se detectan cuando se destruyen por la

interacción con la onda de ultrasonido. El uso de agentes
de contraste ha mejorado claramente la capacidad de de-
tección y caracterización de lesiones de la ecografía, es-
pecialmente con los contrastes de segunda generación,
que son más estables13. En la TC y la RM dinámicas se
obtienen imágenes tras la administración de contraste in-
travenoso en las fases arterial, portal precoz, portal tardía
y de equilibrio, lo que permite caracterizar las lesiones
basándose en su patrón vascular13,14, de forma que la hi-
pervascularidad se plasma en un realce comparativo de la
lesión en la fase arterial y del hígado no tumoral circun-
dante en las fases tardías (fenómeno de «lavado» del con-
traste; fig. 1).
La RM puede aportar una interesante información adi-
cional, en primer lugar valorando la intensidad de señal
en las imágenes en T1 y T2, de forma que los HCC típi-
cos presentan un aumento de la intensidad de señal en T2
con intensidad variable en T1 (hiperintensidad en los
HCC bien diferenciados, por la presencia de grasa, cobre
o glucoproteínas). Por el contrario, los nódulos displási-
cos de alto grado son típicamente hiperintensos en T1
pero hipointensos en T2 (fig. 2). Por otro lado, la RM
permite el empleo de diferentes contrastes13,14: el gadoli-
nio, contraste extracelular que realza las lesiones hiper-
vasculares (de escasa utilidad, por tanto, para la identifi-
cación del HCC precoz, bien diferenciado e
hipovascular); el óxido de hierro superparamagnético
(SPIO), contraste reticuloendotelial que es captado por
las células de Kupffer (habitualmente ausentes en las le-
siones malignas, independientemente de su grado de vas-
cularización y presentes en el hígado no tumoral, cirróti-
co o no, y en la mayoría de las lesiones nodulares
benignas), y otros contrastes hepatocitarios, como el
mangafodipir y el gadobenato dimeglumina, que pueden
ser captados por las células del HCC bien diferenciado,
igual que por los nódulos benignos y, por tanto, son de
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Fig. 1. Fenómeno de lavado del contraste intravascular (a) hiperintensidad en fase arterial e hipointensidad en fase portal y tardía (b), relativas al
parénquima hepático circundante, que es característico del hepatocarcinoma y permite su diagnóstico no invasivo en lesiones de más de 2 cm de
diámetro.
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Barcelona Clinic Liver Cancer staging and transplant survival 
benefi t for patients with hepatocellular carcinoma: 
a multicentre, cohort study
Alessandro Vitale, Rafael Ramirez Morales, Giacomo Zanus, Fabio Farinati, Patrizia Burra, Paolo Angeli, Anna Chiara Frigo, Paolo Del Poggio, 
Gianludovico Rapaccini, Maria Anna Di Nolfo, Luisa Benvegnù, Marco Zoli, Franco Borzio, Edoardo Giovanni Giannini, Eugenio Caturelli, 
Maria Chiaramonte, Franco Trevisani, Umberto Cillo, on behalf of the Italian Liver Cancer group*

Summary
Background Allocation of deceased-donor livers to patients with chronic liver failure is improved by prioritising patients 
by 5-year liver transplantation survival benefi t. The Barcelona Clinic Liver Cancer (BCLC) staging has been proposed 
as the standard means to assess for prognosis of patients with hepatocellular carcinoma. We aimed to create a prediction 
model linking the BCLC stage of patients with hepatocellular carcinoma to their 5-year liver transplant benefi t.

Methods A large cohort of consecutive patients with hepatocellular carcinoma (n=1328) from the ITA.LI.CA database 
(n=2951) were judged as potentially eligible for liver transplantation according to the following criteria: absence of 
macroscopic vascular invasion or metastases, age 70 years or younger, and absence of relevant extra-hepatic 
comorbidities. To assess the correlation between BCLC staging and non-liver transplantation survival, we did Cox 
univariate and multivariate analyses including the following covariates: BCLC stage, year of diagnosis, age, sex, cause 
of cirrhosis, model for end-stage liver disease score, α-fetoprotein concentrations, and treatment. Liver-transplantation 
survival benefi t for patients was calculated, using Monte Carlo simulation analysis, as the patient’s 5-year life 
expectancy with liver transplantation (estimated by the Metroticket model) minus the 5-year life expectancy without 
liver transplantation according to BCLC stage.

Findings 83 (6%) of 1328 patients had BCLC 0 stage disease, 614 (46%) had BCLC A, 500 (38%) had BCLC B–C, and 
131 (10%) had BCLC D. In the Cox non-liver transplantation survival multivariate model, hazard ratios associated with 
increasing BCLC stages were 1·530 (95% CI 1·107–2·116) for BCLC A versus BCLC 0, 1·572 (1·350–1·830) for BCLC B–C 
versus BCLC A, and 1·470 (1·164–1·856) for BCLC D versus BCLC B–C. Results of the Monte Carlo simulation analysis 
confi rmed the signifi cant eff ect of BCLC classifi cation on transplant benefi t; in the adjusted model, a median 5-year 
transplant benefi t of 11·19 months (IQR 10·73–11·67) for BCLC 0, 13·49 months (11·51–15·57) for BCLC A, 17·36 months 
(15·06–19·28) for BCLC B–C, and 28·46 months (26·38–30·34) for BCLC D.

Interpretation Liver transplantation could result in survival benefi t for patients with hepatocellular carcinoma and 
advanced liver cirrhosis (BCLC stage D) and in those with intermediate tumours (BCLC stages B–C), regardless of the 
nodule number–size criteria (ie, Milan criteria), provided that macroscopic vascular invasion and extra-hepatic disease 
are absent.

Funding None.

Introduction
Liver transplantation is theoretically the best therapeutic 
option for patients with hepatocellular carcinoma. 
Prognostic modelling and selection of patients with this 
disease undergoing liver transplatation is still based on 
the dichotomous Milan criteria in most transplant units 
worldwide.1 Such a selection policy, however, has several 
potential drawbacks.

First, a policy strictly based on the Milan criteria does 
not accurately predict the individual and population 
survival rates after liver transplantation. A stratifi cation 
model based on a continuum of post-transplantation 
outcome probabilities according to macroscopic tumour 
parameters has been proposed.2 This model (called 
Metroticket), derived from the largest collection of 
pathological data for patients with hepatocellular 

carcinoma (1556 overall, 1112 exceeding the Milan criteria), 
off ers individualised survival predictions and thus relevant 
potential advantages in the organ allocation process.

The second problem is that both the Milan criteria and 
the Metroticket model only predict the post-
transplantation outcome, without considering the 
survival perspectives if transplantation is not undertaken.3 
The prognosis of patients with hepatocellular carcinoma 
who have not had liver transplantation can be accurately 
described by the Barcelona Clinic Liver Cancer (BCLC) 
staging, which has been proposed as the standard means 
to assess prognosis, as recommended by the American 
Association for the Study of Liver Disease and 
international panels of experts.4–6 The effi  ciency of the 
BCLC classifi cation in estimating the probability of 
survival for patients with hepatocellular carcinoma is 
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independent populations were included, one immediately 
undergoing liver transplantation, the other given the best 
non-transplant standard of care.

Our study group of 1328 patients with hepatocellular 
carcinoma was used as a reference in terms of tumour 
characteristics (nodule size and number) and BCLC stages 
to estimate the survival outcome of those with or without 
liver transplants. Survival calculations for the two groups 
were done; BCLC-related Cox equations were used in the 
non-liver transplantation scenario, whereas polynomial 
equations (derived from the Metroticket predictions 
applied to our study cohort) were used in the post-liver 
transplantation scenario. 5-year survival estimations in 
both groups were converted to monthly death probabilities 
using the DEALE method.17 We used the Markov model to 
convert these monthly death probabilities into 5-year life 
expectancy values, using a time horizon of 60 months. 
5-year survival benefi t of liver transplantation (gain in 
life expectancy) was calculated by subtracting the non-
transplantation life expectancy predictions from the 
post-transplantation life expectancy predictions.

Since the aim of this study was to link 5-year survival 
benefi t to the BCLC classifi cation, a Monte Carlo 
simulation18 was used to understand the eff ect of BCLC 
on the model results and to estimate the level of 
uncertainty that can be placed on the analysis of such 
results. For the non-liver-transplantation group, the 
uncertainty of life expectancy was estimated assuming a 
normal distribution for non-transplantation BCLC hazard 
ratios (relative standard errors). Likewise, for the post-
liver-transplantation group, the uncertainty was 
established by taking into account the distribution of 
patients according to number of nodules and tumour 
size for each BCLC stage and assuming a normal tumour-
size distribution (described as mean [SD]).

We obtained a list of 1000 outcomes (life expectancy in 
months) for each BCLC stage, both for the non-liver-
transplantation and the post-liver-transplantation survival 
models, using the Monte Carlo simulation. All calculations 
were repeated for the two models: the fi rst included 
unadjusted (univariate) BCLC hazard ratios, the second 
included adjusted (multivariate) BCLC hazard ratios.

Since 50% 5-year post-transplantation survival is the 
minimum cutoff  considered acceptable by the medical 
community,4 we calculated the 5-year transplant benefi t 
for the fi nal analysis after excluding patients who 
had a poor prediction according to our post-liver-
transplantation model. BCLC hazard ratios were also 
recalculated in the non-liver-transplantation model. We 
used box-plot graphs of 5-year transplant benefi t by 
BCLC stages to represent the results of the Monte Carlo 
simulation analysis. All analyses were done using 
TreAge Pro v2008.

Role of the funding source
There was no funding source for this study. AV, RRM, 
ACF, FF, PDP, GR, MADN, LB, MZ, FB, EGG, EC, MC, 

and FT had access to the raw data. AV had full access to 
all of the data and had fi nal responsibility for the decision 
to submit for publication.

Results
Patients’ characteristics are described in table 1. Most 
patients were men, had a baseline visit after 1996, had 
hepatitis-C-related cirrhosis, and belonged to Child–Pugh 
class A. Half of patients had more than one hepatocellular 
carcinoma nodule at baseline imaging. The median size 
of the largest nodule was 30 mm. Most patients were 
BCLC stage A or B–C. Since only a few patients 
(37 [3%] of 1328) with a performance status greater than 0 
or symptomatic disease were classifi ed in the BCLC C 
stage, we included this small group together with 
intermediate hepatocellular carcinoma as BCLC 
stage B–C. Most selected patients had received at least 
one locoregional therapy, such as resection, ablation, or 
transarterial chemoembolisation. No patient underwent 
liver transplantation at any point during follow-up.

Median follow-up for survivors was 25 months (1–203). 
The number of patients at risk after 60 months from fi rst 
observation was 184 (14%) of 1328. The number of deaths 
within the fi rst 5 years was 823 (62%) of 1328. BCLC 
classifi cation had a signifi cant eff ect on the survival of 
the study group (fi gure 1): univariate Kaplan-Meier 
analysis showed median survivals of 55 months for BCLC 

Figure 1: Kaplan-Meier survival curve of the study population according to BCLC stages
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there are no data comparing its efficacy to transarterial
chemoembolization or to sorafenib treatment for those
with portal vein invasion. However, for patients who
have either failed transarterial chemoembolization or
who present with more advanced HCC, new data
indicates the efficacy of sorafenib (a multikinase inhib-
itor with activity against Raf-1, B-Raf, vascular endo-

thelial growth factor receptor 2, platelet-derived
growth factor receptor, c-Kit receptors, among other
kinases) in prolonging life.14,15 Sorafenib induces a
clinically relevant improvement in time to progression
and in survival The magnitude of the improvement in
survival compares with other established molecular tar-
geted therapies for other advanced cancers, and the

Fig. 1. Diagnostic algorithm for sus-
pected HCC. CT, computed tomography;
MDCT, multidetector CT; MRI, magnetic
resonance imaging; US, ultrasound.

Fig. 2. The BCLC staging system for HCC. M, metastasis classification; N, node classification; PS, performance status; RFA, radiofrequency
ablation; TACE, transarterial chemoembolization.
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BACKGROUND. The life expectancy of a patient with hepatocellular carcinoma
(HCC) in cirrhosis is hard to predict, making it difficult to decide whether a certain
treatment is indicated and what to say to the patient regarding prognosis. A new
score recently has been proposed, which includes the parameters involved in the
Child-Pugh stage, plus macroscopic tumor morphology, !-fetoprotein levels, and
the presence or absence of portal thrombosis. The score has been validated in
internal control series, but its general applicability has yet to be confirmed. The
authors compared the discriminatory ability of the Cancer of the Liver Italian
Program (CLIP) score with those of the Okuda and TNM staging systems and the
Child-Pugh classification in a group of cirrhotic patients with HCC, diagnosed and
followed up by their unit.
METHODS. One hundred fifty-four patients with histologically ascertained HCC in
cirrhosis were recruited (median age, 62.5 years; male/female ratio, 122/32) and
prospectively followed up. Staging was performed at the baseline using the Child-
Pugh, Okuda, TNM, and CLIP systems.
RESULTS. The CLIP score was able to predict survival better than the Okuda or
TNM staging system, as confirmed by the Kaplan–Meier comparison of survival
curves and by the Cox regression analysis, with a median survival rate of 31, 27, 13,
8, 2, and 2 months in patients with CLIP Stages 0, I, II, III, IV, and V-VI, respectively.
The Child-Pugh classification performed as well as the Okuda. The predictive
capacity of CLIP score was confirmed in the subgroup of patients undergoing
chemoembolization. Overall, the survival rate in the authors’ series was higher
than predicted on the basis of previous reports.
CONCLUSIONS. The CLIP score, which is based on simple features of the patient and
of the tumor, can accurately identify patients with different prognoses, particularly
in the early phases of HCC, thus representing a useful tool in the management of
the disease and of the affected patient. Cancer 2000;89:2266 –73.
© 2000 American Cancer Society.

KEYWORDS: hepatocellular carcinoma, staging, chemoembolization, survival.

Survival rates in patients with hepatocellular carcinoma (HCC) in
cirrhosis are generally predicted using the classic Okuda staging

system.1 This prognostic assessment of cirrhotic patients with HCC
was introduced almost 20 years ago and takes both liver function and
tumor extension into account. Since then, new treatment modalities
and better patient care has been achieved, and the validity of the
system might well be reduced. Indeed, the staging recently has been
reevaluated,2 and it was found that, with time, the survival curves
have slightly improved. Recent data from Bruix et al. have confirmed
this impression, also suggesting that subgroups with a different prog-
nosis are distinguishable, even in patients with advanced disease.3
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The Cancer of the Liver Italian Program (CLIP) group
(in which our unit is taking part) recently reported on
a new prognostic score4 obtained from retrospectively
reevaluating 435 Italian HCC cases, diagnosed be-
tween 1990 and 1992; the score includes Child-Pugh
stage (0 –2), macroscopic tumor morphology (uni-
nodular, multinodular, massive or ! 50% of the liver,
0 –2), presence or absence of portal vein thrombosis
(0 –1), and serum level of !-fetoprotein (less than or
! 400 ng/mL; 0 –1) (Table 1). The CLIP score was able
to discriminate between HCC patients with a satisfac-
tory degree of accuracy, and it was suggested that the
score could be used to give the affected patient a more
accurate prognostic forecast and to guide decisions as
to the most suitable treatment option. The CLIP score
was validated using the internal control strategy,4 but
its general applicability has yet to be confirmed in
different series of patients.

The objective of this article was to validate the
CLIP score in a single-institution study, analyzing a
group of patients recruited between 1991 and 1997,
and to compare its discriminatory ability with that of
the Okuda and TNM staging systems, but also with the
Child-Pugh staging system, because liver function is a
major determinant of survival in patients with HCC in
cirrhosis.

PATIENTS AND METHODS
Patients
All consecutive patients whose disease was histologi-
cally diagnosed as HCC in cirrhosis between 1991 and
1997, as ascertained by percutaneous fine-needle liver
cytology/microhistology (20 –22-gauge needles), were
included in the study. Three patients (2%) in whom
the diagnosis of HCC was merely clinical (!-fetopro-
tein levels ! 200 ng/mL and compatible US findings)
also were considered. Patients who did not survive
until discharge from hospital (No. 3) were excluded,
thus giving a final figure of 154 patients, whose demo-

graphic characteristics are shown in Table 2. The me-
dian age of the patients was 62 years (range, 36 – 80),
and they were predominantly males (122 vs. 32; male-
to-female ratio: 3.8/1). Only 1 patient of 154 was not
cirrhotic but had an HCV-related chronic liver disease.
The etiology of cirrhosis was viral in 115 of 154 cases
(74.6%), and antibodies against hepatitis C virus
(HCV) were detected in 88 of 115 patients (77%), in-
cluding 9 with both hepatitis B virus (HBV) and HCV
markers of infection. Hepatitis B virus serum markers
and anti– hepatitis D virus (HDV) were tested by ra-
dioimmunoassay assay tests (Abbott commercial kits,
Chicago IL). Hepatitis B virus DNA was tested by a
commercially available fluid-phase hybridization as-
say (Hepatitis B Viral DNA; Abbott). All hepatitis B
surface antigen positive patients were anti-HBe/HBV
DNA positive, and none had anti-HDV positivity in the
serum. Anti-HCV was tested by a second-generation
enzyme linked immunoadsorbent assay, all positive
sera being confirmed by a RIBA II confirmation assay,
and HCV RNA positive sera by reverse transcriptase–
polymerase chain reaction. Patients’ history of alcohol
consumption was obtained by questioning each pa-
tient and his/her family members. Alcohol abuse was
defined as a chronic consumption of ethanol in excess
of 80 g/day for men and 40 g/day for women for at
least 5 years.

!-Fetoprotein (AFP) levels were determined by an
electroimmunoassay method, the normal range being
0 –10 ng/mL. The evaluation of the number and size of
the nodules and of the percentage of liver involvement
was obtained considering the results of US examina-
tion, computed tomography (CT) scanning and, when
available, lipiodol angiography accompanied by CT
scanning. The presence or absence of portal vein
thrombosis (involving common portal tract and/or the
principal right or left intrahepatic branches) was as-
certained by the same methods.

Staging was obtained by using the following:

● Child-Pugh risk grouping,5 based on the levels of
prothrombin time, albumin, and bilirubin and on
the presence and degree of ascites and encephalop-
athy

TABLE 1
CLIP Scoring System

Variable

Scoresa

0 1 2

Child-Pugh stage A B C
Tumor morphology Uninodular and

extension
" 50%

Multinodular and
extension
" 50%

Massive or
extension
! 50%

AFP (ng/dL) " 400 # 400
Portal vein thrombosis No Yes

CLIP: Cancer of the Liver Italian Program; AFP: !-fetoprotein.
a To calculate the score, add each individual value for the four items.

TABLE 2
Characteristics of Patients

Median age (yrs [range]) 62.3 (36–80)
Male/female ration 122/32
Etiology of cirrhosis

Viral (%) 97 (63.0)
Alcoholic 35 (22.7)
Mixed 22 (14.3)

Mean serum bilirubin 1.5
Mean serum albumin 3.5
Mean prothrombin activity 69%

CLIP Staging for Hepatocellular Carcinoma/Farinati et al. 2267



ease. The CLIP score did not separate patients in
Okuda Stages I and II into two additional subgroups
but gave them a totally different allocation, because
patients staged as Okuda Stage I were distributed in
CLIP scores 0 –3, and patients with Okuda Stage II
were even more widely distributed, from CLIP scores
0 –5. The CLIP score therefore obtained a completely
different separation of the patients affected by early
disease, probably on the basis of the two additional
parameters included in the CLIP score, i.e., vascular
invasion and !-fetoprotein levels, that correlated with
prognosis better than Okuda staging.

Conversely, no significant difference was ob-
served, in this experience, with respect to patients
with advanced disease. In fact, median survival was in

essence the same in CLIP scores 4 and 5, and it was
very close to what observed in Okuda Stage III pa-
tients, keeping in mind that we had no patient in CLIP
6 stage. Patients in CLIP score 4 and 5 were considered
together in the statistical analysis, this approach hav-
ing basically no impact on the predictive capacity of
the classification.

These data are to be confirmed prospectively and
in a larger series, but it might well be that patients in
CHILD C, or in CHILD B but with at least two among
massive tumor, portal thrombosis and very high !-fe-
toprotein levels, are as a whole characterized by a very
poor prognosis. In this sense, CLIP subgrouping could
be potentially simplify in scores 0 –3 and ! 3, even
though in the original article, patients in CLIP 4 had a

FIGURE 3. Kaplan–Meier estimated
survival curves based on Child-Pugh,
Okuda and TNM stages, and CLIP score
(log rank test).

FIGURE 4. Kaplan–Meier estimated
survival curves based on Child-Pugh,
Okuda and TNM stages, and CLIP score
(log rank test).
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