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Hepatocellular carcinoma:
Epidemiological profile from

a cohort of federal employees in Mexico
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The increasing incidence and mortality of Hepa-

tocellular Carcinoma (HCC) is recognized world-

wide.1-3 In the Latin-American and other developing

countries, this malignant tumor has a poor progno-

sis since tumors are diagnosed when surgery is not

feasible, either the tumor is significantly large or ci-

rrhosis is too advanced.4 As a rule, HCC life expec-

tancy is measured in weeks or months. At the

present time HCC is among the 20 top causes of ge-

neral death in Mexico.5,6 Traditionally, the Mexican

health system reports data on mortality trends. Inci-

dence is not generally informed, that represents a

predicament to calculate the real effect of HCC or

any other disease. Regardless of this fact, few stu-

dies have explored HCC epidemiological profile;

three of these studies have been set in Mexico City

at medical centers and other study in a university

hospital on the north of Mexico. These studies have

been retrospective and patient’s data have been co-

llected in time frames that vary from 10 to 25

years.7-10

In the last decade HCC management has changed

worldwide and many treatment modalities have been

proved and validated.11-13 New drugs have been deve-

loped and demonstrated to be successful in contro-

lling this aggressive disease.14 However, in our

country another void is the knowledge of actual

treatment options offered to patients with HCC.

This is consequence of two key interactions, first is

that few patients have access to specialized care cen-

ters where HCC treatment options are available. Se-

© 2019, Fundación Clínica Médica Sur, A.C. Published by Elsevier España S.L.U. This is an open access article under the CC BY-NC-ND 
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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cond is that technology is expensive and not widely

available in our healthcare system.

The objective of our study was to compile the epi-

demiological profile of the patients with HCC and

analyze the treatment and variables related to out-

come in a cohort of 47 patients that were send to the

“Centro Medico 20 de Noviembre” in Mexico City

from 2004 to 2007.
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From 2004 through 2007 forty seven patients diag-

nosed with primary liver tumors were sent to our

hospital to be staged and offered a treatment, inclu-

ding liver transplantation. Patients with diagnosis of

solitary masses smaller than 5 cm without portal hy-

pertension were first evaluated for liver resection.

Patients within Milan criteria were evaluated to

be transplant candidates. Three patients on the liver

transplant waiting list developed tumors and were in-

cluded in this analysis. All other patients were eva-

luated to receive a palliative treatment either

radiofrequency ablation (RFA), Transarterial che-

moembolization with doxorubicin (TACE), chemothe-

rapy or the best palliative care available. Centro

Medico Nacional “20 de Noviembre” is a government-

based urban medical center that receives patients

from all Mexico. Coverage includes federal employees

and its economic dependents.
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The baseline characteristics are presented in ta-

ble 1. The mean patient age was 60.4 years old (ran-

ge 35-86 years) and predominantly of female sex

(63.8%) and cirrhotic (72.3%) half of the patients

were Child-Pugh B with an average MELD scoring

of 10. Forty four percent of patients had positive se-

rology for Hepatitis C infection, 14.9% diabetes me-

llitus and 14.8% had no risk factor associated to

HCC. Tumor staging was calculated in the Ameri-

can Joint Committee on Cancer 2002 tumor-node-

metastasis system (AJCC) and Barcelona Clinic

Liver Cancer Staging System (BCLC); most patients

were in advanced disease as is shown in table 1.

Only 23.4% tumors were smaller than 5 cm, while

63.8 % were > 5 cm, and 12.8% of tumors were mul-

tifocal, mean tumor size was 8.09 cm (SD ± 4.2) As-

cites was present in 51.1% at time of diagnosis, but

only 37% had esophageal varices documented. Mean

alpha-fetoprotein (AFP) serum level was 516 ng/mL,

mean values of bilirrubin was 4.07 mg/dL, and albu-
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min 2.6 g/L, other biochemical and blood count va-

lues are shown in table 1. Biopsy was feasible in

57% of patients and in the largest part the histology

report was of trabecular carcinoma (62.2%).
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All patients were followed-up monthly or bi-mon-

thly with complete blood count, biochemistry and li-

ver functions test until death. If alive, AFP and

hepatic Computed Tomography scan (CT) were per-

formed every six months to assess tumor progression

and treatment results. Patients with liver decompen-

sation were hospitalized to receive care. Deaths from

patients living outside Mexico City were confirmed by

telephone call of the investigators, but some details

were missing and it was decided not to include cause

of death since sometimes it was difficult to confirm.

����������������!���

The baseline characteristics of patients are repor-

ted in means ± SD or percentages. Follow-up is ex-

pressed in average days. Mean and median survivals

are expressed in days.

The univariate analysis to identify parameters

predicting survival was performed by computing

survival curves according to the Kaplan-Meier me-

thod and comparing them by the Mantel-Cox test.

Twenty-four baseline variables were assessed in the

study: age, sex, ascites, cirrhosis, diabetes mellitus, al-

coholism, viral infection, Child-Pugh classification,

MELD score, esophageal varices, Eastern Cooperative

Oncology Group Performance Status (ECOG) Ameri-

can Joint Committee on Cancer 2002 tumor-node-me-

tastasis system (AJCC) and Barcelona Clinic Liver

Cancer Staging System (BCLC), bilirubin, serum albu-

min, prothrombin INR, serum creatinine, hemoglobin,

platelets, ALT, alkaline phosphatase , AFP, lactic des-

hydrogenase (LDH), tumor type and differentiation

and treatment prescribed.

Those variables significantly related to survival

in the univariate analyses (p < 0.05) or close to sig-

nificance (p < 0.1) were subsequently included in a

step-wise Cox regression analysis for identification

of independent predictors of mortality.

All the calculations were performed by using the SPSS

statistical package (SPSS, Inc., 1989-1995, Chicago, IL).

�*�(+��

From the 47 patients included in this study,

23.4% (11 patients) were sent in 2004, 19.1% in

2005, 27.7% in 2006 and 29.8% in 2007, respectively.

A small but significant increasing trend was noted

(p = 0.000). Not any patient diagnosed in 2004 was

alive at the end of the follow-up (December 2007),

while 9.1% (one patient), 18.2 % (two patients) and

72.7% (eight patients) diagnosed in 2005, 2006

and 2007 were alive at the conclusion of this study

(p = 0.002)
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At the end of the follow-up, the mean and median

survival times from diagnosis were 269 and 163 days

in that order, with a range from one day to 1,114

days. The overall probability of survival at one year

was 40%, at 18 months were 28% and at 36 months

were 5%. Thirty six patients died (76.5%) during fo-

llow-up (Figure 1).
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Figure 2 shows survival associated to treatment

option. Patients that did not receive any treatment

had a median survival of 70 days; the longest me-

dian survival of those that received treatment was

those that received TACE with a median of 707 days,

followed by surgery with a median survival of 683

days. Patients that received chemotherapy had a me-

dian survival of 264 days. Recently, new agents have

received FDA approval as HCC treatment and Sora-

fenib (Nexavar®) has become available. A small

group (six patients) has been prescribed with this

drug. Median survival on Sorafenib (Nexavar®) cu-

rrently is 253 days; up to now the median survival

is similar to conventional systemic chemotherapy

however it is too early to be compared with other

chemotherapy treatment options available in our

institution.
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From the 24 variables included, nine were asso-

ciated to survival in the univariate analysis. Table 2

shows MELD, AJCC and BCLC system correlation

to survival. Specifically, MELD Score System has

been used to predict mortality in late stage liver di-

sease and it was expected to be correlated to survi-

val. A lower MELD score was correlated with a

longer survival (p = 0.010). Child-Pugh class was

closely associated to survival in the univariate

analysis (p = 0.09). Tumor staging systems

AJCC2002 and BCLC were found to be correlated to

survival as lower scoring was associated to a longer

survival. Early stages as BCLC A or AJCC2002 sta-

ge 1 had the longer survival (median of 683 days)

compared with later stages as BCLC D (median of

�������	�,���&����7B�"���&���"B"�	 ���������E���B��'�&�	���+	"��&'�	��&��#DB"&'���B�"��	����"��'�&�&�B�7���� 7������B������7�	����'���B�����H��M���
I 7������B�����'�#�7�	��E�����"	�E�'��	�7������7�	����'���B�������B�H��M��'�&�&�&	"����I 7������B�����'�#�7�	��E�����"	�E�'��	�7������7�	����'���B�������B
H��M��'�&�&�&	"�F��6� #�	�	�B��&"�7�	��K��?	�����"�#�7�&"D	��&��������
����	�
�������K��LF��KK�����������I 	�&'���A�&���6�  &""&������6��'	�
���������������,��&���B��� ���H&�D������"'�����&���"&�������������,��&���B��� ���H&�D���"'�����&���"&������ ���&#�	��� ��"����	� ��	��D���K�' ������
�������)���&#�	��� ��"� ��	��D���K�' ������ ���&�����&����� �N���7���'D��E��D	�#���������D	#��&'��	&�"������������I�B�"&:	��E��� ���H&�D��	�&������B �
#D����	"� 	��"��"&"�����������I�B�"&:	��� ���H&�D��&"���� 	��"��"&"��������J��'	�����6�&�&'��&�	��6��'	������C	�B�	���B�"��&���B��	"&����	""��D����
' �����'�&�&'���"���	�6D&������D�I�H&�D�����������$B#	��	�"&�������8���B�"��&���B�����	""��D������	"&��"�"&:	�O���' �'�&�&'���"���	�6D&������D�I�J�H&�D
�������$B#	��	�"&�������2��	� 	�&��	� ���&���������� ���'�&�&'���"���	�6D&������D�I����J������������$B#	��	�"&�������I����'	���� ���H&�D�#������&����
"&������P��� 	��"��"&"�6D&������D�I����J��
��!	� &����������'	���� ������6D&������D�6�'�&�&'���"���	�

+����8�
 ����
	�� ���������6��:�7�X�=EF�!V '�����


�3�4�6'��	��7 C$C<C
T�<C BB ECH 6<<�==@7
<C�BC <I <BB 6BC�BBH7
U�BC A <@A 6C�HGE7

!�������1� C$C=
W�	���������� <B BB= 6BCE�G=E7
" E HHC 6<C@�EEA7
K <I BAA 6<GE�HHI7
! <B <CC 6<C�<I=7

3!*� C$BG
< <@ HG< 6BC<�EBB7
B <B H@I 6<EC�E@G7
H <@ <=@ 6@G�H@B7
@ E <C= 6@H�BGH7
E < HH

")!!�BCCB C$C<A
< B GIH
B = BAA 6C�EG=7
H" <E BH< 6GA�H=@7
H! << HBB 6C�E@=7
@ <C @< 6C�<<B7

K!�! C$C<
" H GIH
K = HAC
! << HBB 6<GC�@IH7
4 B@ <CC 6H�<=G7



��������	�
�	������� 	�� ���� ������� �� ����� �������
��4

�������	�Q�&���&��	�����B"&"����'�&�&'�������7&�'D	 &'������&�7�	"�

+����8�
 ����
	�� ���������6��:�7�X�=EF�!V '�����


�
; C$CG
P
-��
 HC HBB 6<<C�EHH7
���
 <A BB@ 6G=�HAI7

"1
 C$B@
T�GC�:
������� BC HBB 6C�A<E7
U�GC�:
������� BA BB@ 6<<G�HH<7

"����
� C$CC<
"8�
	� BH ECH 6BCH�ICB7
��
�
	� B@ I@ 6@C�<BA7

3��'��1
���+����
� C$H@
"8�
	� B= BH< 6<EA�HC@7
��
�
	� <A <EI 6B@�B=<7

%�-������
 C$HG
T�E��- << BAA 6<<@�@H=7
U�E�- HC BB@ 6=B�HEE7
�����	������ G <CC 6C�BAC7

���N�P����� C$H=
W�	
 A GHH 6EBE�I@C7
4��8
�
��-
������ A <BB 6C�BIC7
"��������- G I@ 6I<�IG7
+�����5
'������ B< <CG 6C�HHG7
!��'��1
	���!�������� G BG@ 6<BE�@CH7

"P���
��-�6	1S-�7 C$=B
T�<@ <H BB@ 6<BE�BEB7
<@��BCC <B BG@ 6AG�@E<7
BCC�ECC = HBB 6C�IH<7
U�ECC <H <@A 6AI�B<E7

K������8�	�6�
��-7 C$BA
T�<$B�-1S�� <A HBB 6<IB�@G<7
U�<$B�-1S�� HC <@A 6<G�BAA7

"�8�-�	�6�
��-7 C$II
T�H$E�1S� @C BB@ 6<<B�HHE7
U�H$E�1S� A ECH 6<CI�I=A7

�������-8�	���-
�VW� C$H<
T�<$H HI BH< 6<GG�B=E7
U�<$H = I@ 6<=�<@I7

!�
���	�	
��
��- C$C<@
T�<�-1S�� BH GCG 6<@<�<CAC7
U�<�-1S�� B@ <BB 6EC�<=H7

5
-�1��8�	��
��- C$<A
U�<B$E�1S� BCY BG@ 6<A<�HEG7
T�<B$E�1S� BA <EI 6<I�B=A7

"�N���	
�'���'�����
��
��- C$G=
T�=B�MVS� I <EI 6B=�BIG7
U�=B�MVS� H= BH< 6<G<�HCC7

"�%��
��- C$HI
T�@C�MVS� BB <EI 6<EA�H=G7
U�@C�MVS� BE BAA 6BB�B=H7

�������4
�:���1
	��
 C$EI
T�<IC�MVS� <= BB= 6B<A�B@C7
U�<IC�MVS� BI B<C 6EE�HG@7

100 days, p = 0.010) or AJCC2002 Stage 4 (median

of 41 days, p = 0.017)

Table 3 shows clinical and biochemical variables.

Only ascites (p = 0.001) and serum creatinine (p =

0.014) were significant associated with survival. Age

and serum hemoglobin showed a trend to be signifi-

cant (p = 0.06 and 0.17, respectively) and were in-

cluded in the multivariate analysis. Both, treatment
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and tumor differentiation were associated with sur-

vival (Table 4). Patients treated with surgery and

TACE had the longer survival (mean of 683 days

and 635 days correspondingly, p value 0.001) com-

pared with no treatment or conventional chemothe-

rapy (264 and 70 days, respectively). Sorafenib

(Nexavar®) has just recently been added to treat-

ment options and the data on these results may not

completely represent the outcome of treatment.

Multivariate analysis showed three independent

variables predictive for mortality: tumor differentia-

tion, AJCC02 stage and the choice of treatment. As

it is seen in table 5, patients that did not received

treatment or RFA had an increased risk of dying so-

oner than patients receiving any other treatment

(OR 13.83, p = 0.000 and OR 3.82, p = 0.05, respec-

tively). As expected, moderate or poorly differentia-

ted tumors showed an increased risk of death since

tumor differentiation is known to be an indicator as-

sociated to tumor’s aggressive behavior and poor

prognosis (OR 10.04, p = 0.018). It was unexpected

that a lower AJCC02 stage was an independent pre-

dictor of mortality, this finding could be related to

tumor biology however no death cell markers were

performed in the biopsy samples.

'
�	(��
�&

Epidemiological trends demonstrate that HCC

has become one of the 20 causes of death among ge-

neral population in Mexico.5 Latin-American coun-

tries are considered a HCC moderately high risk

area compared to other parts of the world, with inci-

dence rates similar to those of Italy and Spain (11

to 20 cases x 100,000 habitants).3 This increase in

HCC suggests an increase in the awareness of hepa-

tic disease as well as the result of the natural his-

tory of liver disease. Cirrhosis of any cause and

other hepatic conditions such as non-alcoholic stea-

tohepatitis and viral hepatitis are known risk fac-

tors for the development of HCC.15,16 In our study

we found an increase referral on HCC to our hospi-

tal. This increase is evident as the average rate of

referral to medical centers where HCC treatment op-

portunities has risen slightly. It is important to em-

phasize that the studies reported on Mexico’s HCC

rate have collected patients in ten years span while

our study comprehends four years of consecutive pa-
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tients that may point out a slight increase on the

referral associated to a higher frequency of this

disease.8,9

There is a poor understanding of the risk factors

associated to HCC and therefore the results we had

obtained in treating it has been limited since pa-

tients were sent in advanced stage. Although cirrho-

sis is the main risk factor associated to HCC, some

other conditions are associated as mentioned ear-

lier. For example, we found 27.7% patients without

cirrhosis; over half of them diagnosed with diabetes

mellitus that is a recognized HCC risk factor, asso-

ciated to a 3.4 fold HCC risk increase.16 As in most

HCC series, our report shows viral hepatitis C is a

major HCC risk factor. Recently, a shift in the etio-

logy of cirrhosis in Mexico has been described that

reveals that viral hepatitis is as important as alco-

hol intake.17

In Mexico, the medical community is not fully

aware of HCC surveillance in high-risk patients. In

addition, treatment options are not completely re-

cognized. A pitfall to these circumstances is that

HCC is diagnosed in advanced stage where curative

treatments are not feasible. As it is shown in table

1, AJCC02 staging 3 represented 55.3% of cases

and 21.3% were stage 4. BCLC staging showed ad-

vance disease as well since 51.1% of patients were

on D stage, suggesting null curative options and

few choices of palliative treatments. This is in con-

cordance with previous reports in Mexico, as in the

study of Mondragon where it was found that tumor

median size was 8 cm, same as our series, never-

theless he did not describe staging in any classifica-

tion system.8 On the other hand, Meza and

Candelaria study informs AJCC stage 3 and 4 in

74%,9 extremely similar to our series where 76.6%

consist of stage 3 and 4. We found patients age to

be 60.2 years old that is comparable in Mexican

and international reports.7,8,13,15,16 In the univaria-

te analysis from clinical and biochemical variables

that were associated to the hepatic disease, only the

absence of ascites and a normal serum creatinine

value were correlated to survival, although, in

the multivariate analysis were not significant.

Child-Pugh classification was similar to previous

reports in Mexican population,7 as the majority of

patients Child-Pugh class are B, this in contrast to

Mondragon report that informs the largest part in

Child-Pugh C class.8 Child-Pugh was closely asso-

ciated to survival in univariate analysis but not in

multivariate analysis. This is not surprising, as it

has been reported in other studies, where perfor-

mance status and vascular invasion are prognostic

factors.13,18 It seems that HCC survival is not de-

pendent only on liver function but also in the

spread of disease. This suggest that controlling

spread can be part in palliating disease, while bet-

ter treatment becomes available to improve survi-

val of this deadly disease. A disadvantage of this

study is that we could not verify the precise cause

of death, since many patients died outside Mexico

City.

In the last decade there has been an advance in

treatment options. BCLC System has been adopted

since offers the advantage to guide in treatment op-

tions.19-21 A good patient selection allows a better

survival; this has been evaluated by several groups

that have obtained three years survival over 50%.

Another feature that allows a better survival is the

improvements on the day to day care of patients

with liver disease, such as prevention of variceal

bleeding, prevention of infections, nutritional su-

pport, complications screening and patient educa-

tion. In addition, new chemotherapy agents have

become available that advanced disease patients

may benefit from. Traditionally, HCC treatment op-

tions have been classified as curative or palliative.

Surgery and liver transplantation are understood

to be curative, while RFA, TACE and chemothera-

py are considered palliative. In our study, surgery

and TACE have similar survival rates. It is remar-

kable that in the Mexican population, ablative

treatment procedures such as ethanol injection or

RFA, had a lower survival than TACE, since pa-

tients exposed to TACE have larger tumors and are

in a more advance stage.9 From these results, it ap-

pears that, in our country, TACE is a good palliati-

ve treatment option. However many patients have

liver-disease coagulopathy that makes interventio-

nal procedures risky, as bleeding complicates out-

comes. Conventional chemotherapy based in

doxorubicin had demonstrated modest palliation ra-

tes but it has been prescribed to patients with pre-

served liver function (Child-Pugh A) due to adverse

effects that can compromise blood cell counts.22,23

New agents such as Sorafenib (Nexavar®), are pro-

mising drugs added to HCC treatment, though the-

re is still the problem of prescribe it to patients

with moderate or advance liver disease (Child-Pugh

B) as more adverse effects can be expected.24 HCC

is a disease that can benefit from interdisciplinary

approach, including specialists on oncology, gas-

troenterology-hepatology, interventional radiology

and liver transplantation, which offers the best

diagnostic and therapeutic options while contro-

lling side-effects. It is important to point out that
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those patients that have any treatment have a bet-

ter survival than patients that did not have any

option, regardless of liver function.

In conclusion, this study shows a slight but sig-

nificant increase in the referral of HCC to a medical

center that suggests is related to the increase of

HCC in Mexico. Viral hepatitis C is the main risk

factor associated to HCC, followed by Diabetes me-

llitus and Alcohol-associated liver disease. Early sta-

ges on AJCC and BCLC classification systems

correlated with survival. However, due to advance

disease staging diagnosis, TACE has been the best

treatment option. As new agents become available, it

is possible to improve survival on a traditionally

deadly disease.
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