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Abstract

Hepatocellular carcinoma (HCC) is the most common

primary liver cancer, with an estimated incidence of

half a million new cases per year around the world.

Furthermore, HCC is the third greatest cause of can-

cer-related death in the world, and most of these deaths

are registered in developing countries. Recently it has

been suggested that Hispanics in the United States have

high rates of HCC, but no information regarding this is

available in Mexico. The aim of this study was to inves-

tigate recent trends (2000–2006) in HCC mortality

rates in Mexico. Methods. Data on national mortality

(death certificates) reported for the years 2000–2006

by the Health Ministry of Mexico were analyzed

(www.salud.gob.mx). HCC as a cause of death was ana-

lyzed. Mortality rates were calculated for all popula-

tion ages. Causes of death related to HCC were selected

in accordance with the International Classification of

Diseases, 10th Revision, Liver Cancer (C22.0, C22.7,

C22.9). Results. We found that age-adjusted mortality

rates were remarkably higher in men than in women in

the period 2000–2006. In addition, we found an in-

crease in the general mortality rates of HCC from 4.1

per 100,000 in 2000 to 4.7 per 100,000 in 2006. Con-

clusions. The results of this study suggest an increase in

the mortality rate for HCC in the period 2000–2006.

HCC will become a significant cause of morbidity and

mortality in the near future.

Key words: Hepatocellular carcinoma, Hepatitis C, Al-

cohol, NASH, Mexico.

Hepatocellular carcinoma (HCC) is the most common
primary liver cancer, with an estimated incidence of half
a million new cases per year around the world.1 Estimates
from the year 2000, based on combined analysis of the
reports of population based cancer registries2,3 and the
World Health Organization (WHO) mortality databank,4

indicate that 564,000 new cases of liver cancer occurred
worldwide, including 398,364 cases in men and 165,972
in women. This tumor accounted for 5.6% of all human
cancers (7.5% among men and 3.5% among women). In
addition, several studies have indicated that 1–4% of all
cirrhotic patients per year will develop HCC,5 with dif-
ferences in rate according to the leading cause of the cir-
rhosis (Table I).6–10

Liver cirrhosis has a critical impact on public health
in Mexico, representing the third greatest cause of death
in the general population, and predicted trends for the
next five decades are not promising (Figure 1).11,12 Re-
cently we found alcohol consumption and HCV infec-
tion to be the main causes of liver cirrhosis in Mexico
(39.5 and 36.6%, respectively; p = 0.113), followed by
cryptogenic cirrhosis.13 The aim of this study was to in-
vestigate trends in the mortality rate of HCC in Mexico
in the period 2000–2006.

Methods

Deaths from hepatocellular carcinoma were selected
from the mortality databases published by the Ministry
of Health of Mexico. Codes C22.0–C22.9 of the 10th In-
ternational Classification of Diseases were considered.
Data from the years 2000 to 2006 were available. In order
to determine mortality rates, the population at risk was
based on the official statistics of the Mexican Govern-
ment (Consejo Nacional de Población y Vivienda). The
analyses of trends were focused to describe the general
trends for mortality from hepatocellular carcinoma in the
period 2000–2006. Particular emphasis was placed on
comparing trends between gender and age groups of 0–
14, 15–59 and 60 or more years.

Results

Mortality from hepatocellular carcinoma in Mexico
showed an increasing trend in the period 2000–2006.
The specific-cause mortality rate showed a significant
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license (http://creativecommons.org/licenses/by-nc-nd/4.0/).



N Méndez-Sánchez et al. Mortality trends for liver cancer in Mexico 227

change of 14%, corresponding to an increase in rate from
4.16 per 100,000 inhabitants in the year 2000 to a rate of
4.74 per 100,000 inhabitants in the year 2006 (Figure 1;
Pearson’s correlation coefficient = 0.94, p = 0.001).

The increasing trend in mortality rates according to
gender also shows a clear difference, with higher rates in
males. However, in terms of percentage change, women
had a 15.5% rise in mortality rate from the year 2000
(3.81 per 100,000 women) to the year 2006 (4.40 per
100,000 women), in comparison with the men whom had
a change of 12.4% (4.5 per 100,000 men in 2000 vs 5.06
per 100,000 men in 2006; Figure 2).

Higher mortality rates were observed in the popula-
tion 60 or more years of age. The 0–14 and 15–59 year
age groups had rates lower than two per 100,000 inhabit-
ants, while the greater than 60 years age group had rates
around 45 per 100,000 inhabitants (Figure 3).

Discussion

We found that in Mexico, mortality from HCC
showed an increasing trend in the period 2000–2006.
This increase in mortality rate is similar to that found in
the United States (4.7 per 100,000 persons in 2001).14

Furthermore, El-Serag et al.15 analyzed the database of
the National Cancer Institute of the United States to cal-
culate race-specific mortality for HCC. They found a 31%
increase in the incidence of HCC in Hispanic men and a
63% increase in Hispanic women in the period of 2000–
2002 compared with that of 1992–1995. Hispanic wom-
en had the fastest increase in HCC incidence compared
with other groups. Interestingly, rates for native-born His-
panic men were found to be twice as high as those for im-
migrant Hispanic men.

International trends in mortality have also been evalu-
ated in 22 populations for the period 1979–1998. Among
men, increases in mortality from liver cancer have been
reported in the United States, Japan, Australia, Scotland,
France, and Italy, whereas decreasing trends have been
reported in the United Kingdom.16 Trends among women
were similar.

Interestingly, a recent study17 that analyzed the trends
in mortality from HCC in 23 European countries over the
period 1980–2004 using data from the World Health Or-
ganization found that in males, overall mortality from
HCC increased in Austria, Germany, Switzerland, and
some other western European countries, while it signifi-
cantly decreased over recent years in France and Italy,
which had large upward trends until the mid-1990’s. Also
in that study, the investigators found that in most coun-
tries, trends for those aged 45–59 years were consistent
with overall trends, whereas they were more favorable for
those aged 20–44 years of both sexes. In contrast, in our
study, higher mortality rates according with age were ob-
served in the population of aged 60 or more years. The 0–
14 and 15–59 years age groups had rates lower than two
per 100,000 inhabitants, while the group aged 60 or more
years had rates around 45 per 100,000 inhabitants. These

Table I. Annual incidence of hepatocellular carcinoma related to the etiology of liver cirrhosis.

Author, year No. patients Etiology of liver cirrhosis Mean follow-up* HCC annual incidence**

Fattovich et al., 1997 361 HCV 60 1.4%

Chiaramonte et al., 1999 166 HCV 64.5 3.8%

Fattovich et al., 2002 136 HCV 66 2.5%

Solá et al., 2006 200 HCV 39 5.5%

177 Alcoholic 39 1.7%

Fattovich et al., 2002 161 HBV 66 2.2%

Chiaramonte et al., 1999 66 HBV 64.5 1.7%

27 HBV/HCV 64.5 7.6%

Ratziu et al., 2002 22 Cryptogenic, obesity-related 18 0.8%

* Months, ** Data were recalculated from the original paper. Abbreviations: HCC, hepatocellular carcinoma; HCV, hepatitis C virus; HBV, hepatitis B virus
Reproduced with permission. Ann Hepatol 2008; 7: 46-51.

Figure 1. The specific-cause mortality rate showed a significant
change of 14%, corresponding to an increase in rate from 4.16
per 100,000 inhabitants in the year 2000 to a rate of 4.74 per
100,000 inhabitants in the year 2006. Pearson’s correlation co-
efficient = 0.94, p = 0.001
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differences in mortality trends in young and middle-aged
populations observed between European countries and
Mexico may be related to the time of diagnosis or HCC
surveillance programs available in Europe.

In the United States, the three main risk factors associ-
ated with HCC are infection with hepatitis C virus (HCV),

infection with hepatitis B virus (HBV), and alcoholic cir-
rhosis.18 However, in Mexico, the main risk factors are
HCV and alcohol.18 Furthermore, cryptogenic cirrhosis
has been estimated to account for 5 to 30% of patients
with end-stage liver disease.19

Finally, an association between diabetes and liver
disease has been suggested. In fact, Hassan et al.20 re-
ported a case-control study of 115 HCC patients and
230 non-liver-cancer patients in which the odds ratio
for diabetes was 4.3 (95% CI: 1.9–9.9). If this informa-
tion is confirmed in well-designed cohort studies, dia-
betes, which is highly prevalent in Mexico,21 may be
shown to be another important risk factor for HCC in
the Mexican population.

In conclusion, the results of this study suggest an in-
crease in HCC mortality rates in the period 2000–2006.
HCC will become a significant cause of morbidity and
mortality in the near future. Efforts to collect representa-
tive etiologic data on new HCC cases are needed to en-
able better characterization of trends and to guide the
planning and evaluation of prevention programs.
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change, women had a 15.5% rise
in mortality rate from the year
2000 (3.81 per 100,000 women)
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100,000 women), in comparison
with the men whom had a change
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Figure 3. Higher mortality rates were observed in the population
60 or more years of age. The 0–14 and 15–59 year age groups
had rates lower than two per 100,000 inhabitants, while the grea-
ter than 60 years age group had rates around 45 per 100,000 in-
habitants.
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