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Abstract
Introduction  and  aims:  Primary  liver  cancer  is  a  public  health  problem  in  Mexico  and  the  world.
Liver transplantation  (LT)  is  the  ideal  treatment  for  early  hepatocellular  carcinoma  (HCC).  Our
aim was  to  evaluate  the  characteristics  of  patients  with  HCC  and  cholangiocarcinoma  (CC)  at
two centers  and  identify  transplantation  candidates.
Materials  and  methods:  A  retrospective  observational  study  was  conducted  at  the  Hepatol-
ogy Center  (HC)  and  the  University  Center  Against  Cancer  (UCAC),  within  the  time  frame  of
2012---2018. HCC  or  intrahepatic  CC  was  confirmed  in  109  patients.  Staging  classifications,  trans-
plant selection  models,  and  a  predictive  model  for  post-LT  recurrence  were  applied  to  the  HCC
patients.
Results: Of  the  total  population,  93%  (n  =  102)  presented  with  cirrhosis,  86%  (n  =  94)  had  HCC
(HC: 58%,  UCAC:  42%),  and  14%  (n  =  15)  had  intrahepatic  CC  (HC:  40%,  UCAC:  60%).  Of  the  HC

patients with  HCC,  Okuda  I---II,  BCLC  A---B,  and  AFP  levels  <100  ng/m  predominated,  whereas
Okuda II-III,  BCLC  C-D,  and  AFP  levels  >1000  ng/mL  predominated  in  the  UCAC  patients.  Half  of
the HC  population  with  HCC  met  the  criteria  for  LT,  in  contrast  to  23%  of  the  UCAC  patients.
Fifteen patients  were  evaluated  for  LT,  and  at  present,  six  have  undergone  transplantation.

� Please cite this article as: Rojas-Pintor KP, Arizmendi-Villarreal MA, Aparicio-Salas JE, Moreno-Peña DP, Hernández-Barajas D, Cordero-

érez P, et al. Diferencias de la presentación y tratamiento en las neoplasias primarias de hígado en un centro de hepatología y un centro
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Conclusions:  The  most  frequent  primary  liver  tumor  was  HCC.  Patients  from  the  HC  presented
with earlier-stage  disease  and  a  high  number  of  them  met  the  criteria  for  LT.  Only  patients  from
the HC  underwent  transplantation.
© 2021  Published  by  Masson  Doyma  México  S.A.  on  behalf  of  Asociación  Mexicana  de  Gas-
troenteroloǵıa. 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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Diferencias  de  la  presentación  y  tratamiento  en  las  neoplasias  primarias  de  hígado  en
un  centro  de  hepatología  y  un  centro  oncológico

Resumen
Introducción  y  objetivos:  El  cáncer  primario  de  hígado  es  un  problema  de  salud  pública  en
México y  en  el  mundo.  El  trasplante  hepático  (TH)  es  el  tratamiento  ideal  para  el  carcinoma
hepatocelular  (CHC)  temprano.  El  objetivo  fue  evaluar  las  características  de  los  pacientes  con
CHC y  colangiocarcinoma  (CC)  en  dos  centros  e  identificar  a  los  candidatos  a  trasplante.
Material  y  métodos:  Estudio  retrospectivo,  observacional  del  2012  al  2018  en  el  Centro  de
Hepatología  (CH)  y  el  Centro  Universitario  contra  el  Cáncer  (CUCC).  Se  confirmó  CHC  o  colan-
giocarcinoma  intrahepático  (CCi)  en  109  pacientes,  a  los  CHC  se  les  aplicaron  clasificaciones  de
estadiaje, modelos  de  selección  para  trasplante  y  modelo  pronóstico  de  recidiva  post-TH.
Resultados:  De  la  población  total,  93%  (n  =  102)  eran  cirróticos.  El  86%  (n  =  94)  tuvo  CHC  (58%  CH
y 42%  CUCC)  y  14%  (n  =  15)  CCi  (40%  CH  y  60%  CUCC).  En  los  pacientes  con  CHC  del  CH  predominó
Okuda I---II,  clasificación  de  Barcelona  Clinic  Liver  Cancer  (BCLC)  A---B  y  niveles  <100  ng/mL  de
alfafetoproteína  (AFP),  mientras  que  en  el  CUCC  predominó  Okuda  II-III,  BCLC  C-D  y  niveles
>1000 ng/mL  de  AFP.  La  mitad  de  la  población  del  CH  con  CHC  cumplía  con  los  criterios  para
TH, en  cambio,  en  el  CUCC  solo  lo  hizo  el  23%.  Se  valoraron  15  pacientes  para  TH  y,  a  la  fecha,
se trasplantaron  seis.
Conclusiones:  La  neoplasia  primaria  de  hígado  más  frecuente  fue  CHC.  Los  pacientes  del  CH
presentaron  la  enfermedad  más  temprana  y  una  proporción  más  alta  cumplía  con  los  criterios
para TH.  Solo  quienes  pertenecían  a  este  centro  recibieron  un  trasplante.
© 2021  Publicado  por  Masson  Doyma  México  S.A.  en  nombre  de  Asociación  Mexicana  de
Gastroenteroloǵıa. Este  es  un  art́ıculo  Open  Access  bajo  la  licencia  CC  BY-NC-ND  (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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ntroduction and aims

rimary  liver  tumors  are  a  worldwide  public  health  problem,
ccording  to  the  World  Health  Organization  (WHO).  In  2018,

 total  of  841,808  new  cases  were  registered.  They  are  the
ixth  cause  of  cancer  and  hold  fourth  place  in  cancer  death
cross  the  globe1.  In  Mexico,  they  have  been  reported  to
old  third  place  among  cancer-related  deaths2.  Hepatocel-
ular  carcinoma  (HCC)  is  the  most  frequent  primary  liver
ancer3,  followed  by  cholangiocarcinoma  (CC)4.  Approxi-
ately  90%  of  the  cases  of  HCC  develop  in  patients  with

irrhosis  and  its  most  frequent  etiologies  are  chronic  hep-
titis  B  virus  (HBV)  infection,  chronic  hepatitis  C  virus  (HCV)
nfection,  alcoholic  liver  disease  (ALD),  and  in  recent  years,
onalcoholic  steatohepatitis  (NASH).  Other  less  frequent
auses  of  HCC  are  autoimmune  liver  diseases,  hemochro-
atosis,  exposure  to  aflatoxins,  and  Wilson’s  disease3,5,

mong  others.
CC  is  an  aggressive  tumor  that  develops  from  the  epithe-
ium  of  the  biliary  tract  and  is  divided  into  intrahepatic  CC
iCC)  and  extrahepatic  CC  (eCC).  In  turn,  eCC  is  divided  into
ilar/perihilar  CC  (Klatskin  tumor)  and  distal  disease6.  A
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ositive  association  between  CC  has  been  found  with  cir-
hosis  of  the  liver,  HBV  infection,  HCV  infection,  primary
clerosing  cholangitis,  choledocholithiasis,  obesity,  type  2
iabetes  mellitus  (DM2),  and  smoking7---8.  The  combined
CC-CC  tumor  is  a  rare  neoplasia  that  accounts  for  <5%  of  all
rimary  liver  cancers9. In  imaging  studies,  HCC-CC  is  almost
ndistinguishable  from  HCC,  and  even  biopsy  results  often
escribe  only  one  of  the  components10 Thus,  diagnosis  is
ifficult  and  is  often  confirmed  after  liver  transplantation
LT),  in  the  histopathologic  study  of  the  explant11.

According  to  international  guidelines3,5,  therapeutic
anagement  of  HCC  is  divided  into  curative  and  noncu-

ative.  Surgical  resection,  radiofrequency  ablation  (RFA),
ryotherapy,  percutaneous  injection  of  ethanol,  and  LT
re  considered  curative  treatments  for  HCC,  given  their
ong-term  effectiveness.  Currently  available  noncurative
reatments  are  transcatheter  arterial  chemoembolization
TACE),  radioembolization,  and  systemic  therapy  with
orafenib,  which  delay  tumor  progression  and  increase

atient  survival5,12.  CC  can  be  treated  through  surgical
esection,  RFA,  and  TACE,  and  systemic  chemotherapy  (CT)
s  opted  for,  in  advanced  stages  of  the  disease13.
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K.P.  Rojas-Pintor,  M.A.  Arizmendi

At  present,  LT  is  the  ideal  treatment  for  HCC  because
oth  the  tumor  and  the  cirrhotic  liver  are  removed14.  Recent
tudies  have  reported  that  up  to  30%  of  all  LTs  in  Europe  and
he  United  States  are  performed  in  patients  with  HCC3,15.
ven  though  LT  is  considered  the  best  treatment,  not  all
atients  are  candidates  for  it.  The  Milan  criteria  are  the
orldwide  gold  standard  for  selecting  the  best  candidates

or  LT  in  patients  with  early  HCC16.  Patients  that  meet  those
riteria  have  a  5-year  survival  rate  above  70%.  However,
imilar  survival  rates  have  been  described  in  patients  with
umors  whose  features  fall  outside  of  the  Milan  criteria,  sug-
esting  that  it  is  a  very  restrictive  model17. Other  models
hat  include  factors  not  in  the  Milan  criteria  have  incorpo-
ated  biochemical  markers,  such  as  alpha-fetoprotein  (AFP),
o  improve  survival  prediction  and  reduce  the  risk  for  post-LT
ecurrence18.

In  the  past,  iCC  was  an  absolute  contraindication  for
T,  due  to  the  high  rate  of  tumor  recurrence11,13 and  the
eported  low  survival  rate  (<25%  at  5  years)19.  In  addition,
iagnosis  is  often  delayed,  resulting  in  curative  treatments
o  longer  being  an  option20.  In  recent  years,  studies  have
hown  that  single  iCC  tumors  ≤2  cm  result  in  a  survival  rate
imilar  to  HCC  tumors  that  fit  the  Milan  criteria20---21. The
im  of  our  study  was  to  evaluate  the  characteristics  of  the
rimary  liver  tumors  and  identify  possible  LT  candidates  at
wo  centers  belonging  to  the  Hospital  Universitario  de  la
niversidad  Autónoma  de  Nuevo  León  (UANL).

aterials and methods

tudy  design  and  inclusion  criteria

 retrospective  observational  study  was  conducted  at  the
epatology  Center  (HC)  and  the  University  Center  Against
ancer  (UCAC),  both  of  which  belong  to  the  Hospital  Uni-
ersitario  ‘‘Dr.  José  Eleuterio  González’’, on  patients  with
onfirmed  primary  liver  cancer,  within  the  time  frame  of
anuary  1,  2012,  and  December  31,  2018.  The  study  included
atients  above  18  years  of  age,  with  or  without  cirrhosis,
hat  had  more  than  one  medical  follow-up  consultation.

tudy  variables

he  demographic  characteristics  of  the  population,  comor-
idities,  cause  of  cirrhosis,  liver  function  classifications
Child---Pugh  class  in  cirrhotic  patients,  model  for  end-stage
iver  disease  [MELD]  score),  number  of  tumors,  largest  tumor
iameter,  and  serum  AFP  level  at  diagnosis  of  HCC  were  eval-
ated.  Our  focus  was  exclusively  on  the  primary  liver  tumors
f  HCC  and  iCC.  We  did  not  include  cases  of  eCC.  The  Okuda22

nd  the  Barcelona  Clinic  Liver  Cancer  (BCLC)23 classifica-
ions  were  employed  to  stage  the  HCC  patients  as  follows:
-early,  B-intermediate,  C-advanced,  and  D-terminal.  The
ilan  criteria16 and  the  University  of  California  San  Francisco

UCSF)  criteria17 were  applied  to  determine  which  patients
ere  suitable  for  receiving  a  LT,  and  the  AFP  model17 was
tilized  to  place  the  population  into  groups  at  low  risk  (≤2

oints)  and  high  risk  (>2  points)  for  HCC  recurrence  post-LT.

The  patients  with  iCC  were  subdivided  into  early
single  tumor  ≤2  cm)  and  late  (>2  cm  or  multinodu-
ar  ±  microvascular  invasion  and/or  distant  nodules20. The
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reatments  received  were  listed  and  the  patients  that  were
valuated  as  candidates  for  receiving  a  LT,  and  those  that
eceived  LT,  were  registered.  The  survival  rate  of  each  group
as  documented.

tatistical  analysis

or  the  statistical  analysis,  measures  of  central  tendency
mean,  standard  deviation,  percentages)  were  used.  The
isher’s  exact  test  and  the  chi-square  test  were  applied
o  the  categorical  variables  and  the  Student’s  t test  and
he  Mann---Whitney  U  test  were  applied  to  the  continuous
ariables.  The  Kaplan---Meier  survival  curves  were  compared
sing  the  log-rank  test.  Statistical  significance  was  set  at  a

 <  0.05.

thical  considerations

he  study  was  approved  by  the  Research  and  Ethics  Com-
ittee  of  the  Hospital  Universitario  ‘‘Dr.  José  Eleuterio
onzález’’  (register:  HI18-00001).

Protection  of  human  and  animal  subjects.  The  authors
eclare  that  no  experiments  were  performed  on  humans  or
nimals  for  this  study.

Confidentiality  of  data. The  authors  declare  that  they
ave  treated  all  patient  data  with  confidentiality  and
nonymity,  following  the  protocols  of  their  work  center.

Right  to  privacy  and  informed  consent.  The  authors
eclare  that  informed  consent  was  not  requested  for  the
ublication  of  this  article  because  it  contains  no  personal
ata  that  could  identify  the  patients.

tudy  population

here  was  a  combined  total  of  189  patients  from  the  two
enters.  Forty-two  of  the  patients  were  excluded  due  to
onfirmation  of  another  diagnosis  and  38  were  excluded
ue  to  lack  of  follow-up,  leaving  a  total  of  109  patients
ncluded  in  the  study.  The  diagnosis  of  HCC  and/or  CC
as  confirmed  through  contrast-enhanced  imaging  studies

computed  tomography  or  magnetic  resonance  imaging)  and
levated  AFP  (HCC)  or  histopathology.

Of  the  entire  population  analyzed,  61  (56%)  patients  were
een  at  the  HC  and  48  (44%)  at  the  UCAC.  Mean  patient
ge  at  diagnosis  was  64  ±  11.18  years  (29---91)  and  71  (65%)
f  the  patients  were  men.  At  the  HC,  cirrhotic  patients
re  screened  every  6  months  through  ultrasound  and  AFP
easurement.  At  the  UCAC,  the  patients  are  not  screened
ecause  they  already  have  their  cancer  diagnosis,  given  that
he  center  receives  an  open  population  for  any  type  of  pre-
iously  identified  neoplasm.

esults

f  the  combined  population  from  the  two  centers,  94  (86%)
atients  were  diagnosed  with  HCC.  Sixty-seven  percent

n  =  63)  of  the  patients  were  men  and  the  mean  patient
ge  was  65  ±  9.69  years.  Ninety-nine  percent  (n  =  93)  of
he  patients  with  HCC  had  cirrhosis  at  diagnosis  and  NASH
as  the  most  frequent  cause.  Fifteen  (14%)  patients  pre-

2
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Table  1  Demographics,  etiologies,  and  functional  classifications.

HC  (n  =  61)  UCAC  (n  =  48)  p

HCC  %  (n  =  55) iCC  %  (n  =  6)  HCC  %  (n  =  39)  iCC  %  (n  =  9)

Sex
M  67%  (37)  67%  (4)  67%  (26)  44%  (4)
F 33%  (18)  33%  (2)  33%  (13)  56%  (5)

Age 63.22  ±  9.41*  45  ±  13.48  67.77  ±  9.69*  62  ±  12.88  0.025*
BMI  (kg/m2) 29.30  ±  5.88*  25.85  ±  4.42  25.93  ±  4.79*  29.25  ±  6.48  0.018*
Comorbidities

DM2  49%  (20) 17%  (1) 33%  (13) 33%  (3)
HBP 40%  (22) 17%  (1) 28%  (11) 22%  (2)

Cirrhosis 98%  (54)  33%  (2)  100%  (39)  78%  (7)
Cirrhosis etiology

NASH  44%  (24)  ---  31%  (12)  28.5%  (2)
ALD 30%  (16) 100%  (2)  36%  (14)  43%  (3)
HCV 24%  (13) --- 13%  (5)  ---
PBC/AIH 2%  (1) --- ---  ---

ND --- --- 20%  (8) 28.5%  (2)
Child---Pugh class

A  54%  (29) --- 36%  (14) 14%  (1)
B 30%  (16) 100%  (2) 28%  (11) 14%  (1)
C 9%  (5) --- 10%  (4) 14%  (1)
ND 7%  (4)  ---  26%  (10)  58%  (4)

MELD score
<15  69%  (37)  100%  (2)  44%  (17)  0%  (0)
>15 22%  (12)  0%  (0)  18%  (7)  0%  (0)
ND 9%  (5)  0%  (0)  38%  (15)  7%  (100)

ALD: alcoholic liver disease; BMI: body mass index; DM2: type 2 diabetes mellitus; NASH: nonalcoholic steatohepatitis; HBP: high blood
pressure; HC: Hepatology Center; HCC: hepatocellular carcinoma; HCV: hepatitis C virus; iCC: intrahepatic cholangiocarcinoma; MELD:
model for end-stage liver disease; ND: not determined; PBC/AIH: primary biliary cholangitis/autoimmune hepatitis; UCAC: University
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Center Against Cancer.
* Results of the comparison of the patients with HCC from each 

ented  with  iCC.  Fifty-three  percent  were  men,  and  the
ean  patient  age  was  56  ±  14.89  years.  Sixty  percent  (n  =  9)

f  the  population  with  CC  had  cirrhosis  and  the  most  preva-
ent  cause  was  ALD  (Table  1).  At  the  HC,  90%  (n  =  55)  of  the
atients  were  diagnosed  with  HCC  and  10%  (n  =  6)  with  iCC.
n  contrast,  81%  (n  =  39)  of  the  patients  at  the  UCAC  were
iagnosed  with  HCC  and  19%  (n  =  9)  with  iCC.  Thirty-four  per-
ent  (n  =  37)  of  all  the  patients  presented  with  DM2  and  33%
n  =  36)  had  high  blood  pressure  (HBP).  At  the  UCAC,  22%
n  =  2)  of  the  cases  of  iCC  had  a  history  of  cholecystolithiasis
nd  cholecystectomy.  The  Child---Pugh  class  was  determined
t  diagnosis  in  85%  (n  =  79)  of  the  cirrhotic  patients  with  HCC
nd  55%  (n  =  5)  of  the  patients  with  CC.  Child---Pugh  class

 predominated  in  the  patients  with  HCC.  The  majority  of
he  patients  from  the  two  centers  had  a  MELD  score  <15
Table  1).

From  both  centers,  the  majority  of  the  population  ana-
yzed  (76%)  had  1---3  tumor  nodules  (Table  2).  A  significant
ifference  was  found  regarding  the  largest  tumor  diameter
f  HCC  between  the  HC  and  UCAC  patients.  In  12/15  (80%)  HC
atients  with  iCC,  diagnosis  was  made  through  biopsy,  and
n  experienced  radiologist  interpreted  a  contrast-enhanced

omputed  tomography  scan  with  data  suggestive  of  iCC  in

 patients.  In  2  UCAC  patients  with  iCC,  the  diagnosis  was
ade,  after  a  finding  resulting  from  a  cholecystectomy.
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AFP  was  determined  in  74  patients  from  the  two  centers.
f  those  patients,  38  (51.3%)  had  levels  below  100  ng/mL,
6  (21%)  had  levels  between  101  and  999  ng/mL,  and  20
27%)  had  levels  equal  to  or  greater  than  1000  ng/mL.  In
he  HC  patients,  the  range  was  1.07---12,378  ng/mL  and
.79---52,477  ng/mL  in  the  UCAC  patients  (Table  2).  With
espect  to  CA  19-9  determination  in  the  patients  with
CC,  results  from  8/15  (53%)  patients  from  the  two  cen-
ers  showed  a mean  85.11  IU/mL  (2---323  IU/mL)  in  the  HC
atients  and  952.2  IU/mL  (808.8---1000  IU/mL)  in  the  UCAC
atients.

According  to  the  HCC  staging  classifications,  the  Okuda
-II  and  BCLC  A-B  classifications  predominated  in  the  HC
atients,  whereas  the  Okuda  II-III  and  BCLC  C-D  predomi-
ated  in  the  UCAC  patients  (Table  3).  In  accordance  with
he  Milan  criteria  and  the  UCSF  criteria,  between  33  and
1%  of  the  HC  patients  could  be  considered  candidates  for
rthotopic  LT.  In  contrast,  only  12---23%  of  the  UCAC  popu-
ation  met  the  criteria.  Just  30%  of  the  cases  of  HCC  had
n  AFP  model  score  ≤2  (Table  3).  Between  the  two  centers,
7/19  patients  that  fit  the  Milan  criteria  and  20/31  that  fit
he  UCSF  criteria  had  an  AFP  score  ≤2.  No  patient  outside

f  the  Milan  and  the  UCSF  criteria  had  a  low-risk  AFP  model
core.  Of  the  entire  population,  only  one  patient  had  early
CC  characteristics  (UCAC).

3
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Table  2  Tumor  characteristics.

HC  (n  =  61)  UCAC  (n  =  48)  p

HCC  %  (n  =  55) iCC  %  (n  =  6)  HCC%  (n  =  39)  iCC  %  (n  =  9)

Biopsy  44%  (24)*  66%  (4)  15%  (6)*  88%  (8)  0.008*
Nodules

1-3  87%  (48)  66%  (4)  67%  (26)  56%  (5)
≥3 5%  (3)  17%  (1)  13%  (5)  0%  (0)
NR 7%  (4)  17%  (1)  20%  (8)  44%  (4)

Largest nodule  (mm) 62  ±  33.04* 70  ±  65.75 92  ±  44.45 96  ±  89.30  0.001*
AFP  (ng/mL) 1265  ±  2948 NR  4064  ±  11,022 NR  0.001

AFP: alpha-fetoprotein; HC: Hepatology Center; HCC: hepatocellular carcinoma; iCC: intrahepatic cholangiocarcinoma; NR: not reported;
UCAC: University Center Against Cancer.

* Comparison of the results of the patients with HCC from each cente

Table  3  Staging  and  selection  models  for  LT  in  patients
with HCC.

HC  (n  =  55) UCAC  (n  =  39)  p

OKUDA  0.01
I 45%  (25)  13%  (5)
II 42%  (23)  43%  (17)
III 7%  (4)  18%  (7)
ND 5%  (3)  26%  (10)

BCLC classification  0.02
A 29%  (16)  18%  (7)
B 40%  (22)  18%  (7)
C 14%  (8)  33%  (13)
D 13%  (7)  23%  (9)
ND 4%  (2)  8%  (3)

Milan  criteria 31%  (15/49) 12%  (3/26)
UCSF criteria 51%  (25/49)  23%  (6/26)  0.036
AFP model >2  61%  (27/44) >2  86%  (19/22)

AFP: alpha-fetoprotein; BCLC: Barcelona Clinic Liver Cancer;
HC: Hepatology Center; HCC: hepatocellular carcinoma; LT: liver
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tario  UANL. The  HC  is  a  national  referral  hepatology  center
transplantation; UCAC: University Center Against Cancer; UCSF:
University of California San Francisco.

Sixty-four  percent  (n  =  70)  of  the  population  analyzed
eceived  treatment.  Thirty-six  percent  (n  =  39)  of  the
atients  did  not  undergo  treatment  within  the  study  period
or  the  following  reasons:  they  were  referred  to  another
nstitution  and/or  city  for  treatment,  they  died  before
eceiving  treatment,  they  were  still  being  evaluated  to
eceive  TACE  or  sorafenib  at  the  study  cutoff  point,  they
efused  treatment  despite  the  insistence  of  their  physi-
ian,  or  they  could  not  afford  the  therapy.  Thirty-two
ercent  (n  =  10)  of  the  HC  patients  with  HCC  received  cura-
ive  treatment  (surgical  resection,  RFA,  cryotherapy,  LT)
nd  68%  (n  =  21)  received  noncurative  treatment  (TACE,
orafenib).  Of  the  HC  patients  that  had  iCC,  only  3  received
reatment  (CT:  capecitabin,  gemcitabine,  cisplatin).  Eleven
ercent  (n  =  3)  of  the  UCAC  patients  with  HCC  received
urative  treatment  (resection,  cryoablation),  52%  (n  =  14)
eceived  noncurative  treatment  (TACE,  sorafenib),  and

7%  (n  =  10)  received  CT  (folinic  acid,  fluorouracil,  oxali-
latin  ±  capecitabin,  oxaliplatin).  Of  the  patients  with  iCC
hat  were  treated,  89%  (n  =  8)  received  CT  (capecitabine,
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emcitabine,  cisplatin,  fluorouracil)  and  11%  (n  =  1)  died
efore  receiving  treatment.

During  the  study  period,  15  (27%)  patients,  exclusively
rom  the  HC,  were  evaluated  for  LT  and  6 of  them  under-
ent  transplantation.  Of  the  9  remaining  patients,  one  had

umor  size  progression  and  was  outside  of  the  Milan  crite-
ia;  2  unsuccessfully  underwent  TACE  to  lower  their  disease
tage;  one  patient  went  to  another  center  for  LT;  4  finished
he  protocol  and  were  on  the  waiting  list;  and  one  patient
ithdrew  the  statement  of  informed  consent.  With  respect

o  the  study  of  the  liver  explant,  100%  (n  =  6)  of  the  trans-
lanted  patients  had  one  tumor,  with  a  mean  size  of  30
10---50)  mm.  All  the  patients  met  the  Milan  and  the  UCSF
riteria  and  had  an  AFP  score  ≤2  points.

The  median  overall  follow-up  duration  was  5.7  months
0.10---72).  At  the  HC,  follow-up  was  6.8  months  (0.76---72)
n  the  patients  with  HCC  and  1.6  months  (0.26---28)  in  the
atients  with  iCC,  whereas  at  the  UCAC,  follow-up  was  5.23
onths  (0.10---50)  in  the  patients  with  HCC  and  5.73  months

1.43---18.13)  in  the  patients  with  iCC  (Figs.  1  and  2).  Thirty-
our  percent  (n  =  21)  of  the  HC  patients  were  lost  to  follow-
p  after  6  years  and  100%  of  the  UCAC  patients  were  lost
o  follow-up  after  4  years.  All  the  patients  lost  to  follow-up
ad  been  reached  out  to  by  telephone,  but  with  no  success.
f  the  entire  population,  14%  (n  =  15)  died  during  the  study
ime  frame,  and  60%  (n  =  9)  of  those  deaths  were  due  to
epatic  causes.

Of the  6  cases  that  underwent  LT,  two  of  the  patients
ied.  One  of  those  patients  presented  with  septic  shock  2
eeks  after  transplant.  The  other  had  undergone  extended
epatectomy  due  to  HCC  2  years  before  the  LT.  Microvascular
nvasion  was  identified  in  the  liver  explant  and  9  months
fter  transplantation  the  disease  recurred.  The  patient  was
reated  with  Nexavar  and  survived  for  3  years  and  5  months.

iscussion and conclusions

he  present  retrospective  study  was  conducted  at  the  HC
nd  UCAC,  two  centers  belonging  to  the  Hospital  Universi-
or  patients  with  liver  disease  and  the  UCAC  receives  an  open
ncologic  population  of  patients  newly  diagnosed  with  liver
ancer.  A  population  of  109  patients  with  primary  liver  can-
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Figure  1  Survival  rate  in  months  of  the  patients  with  HCC  at
the HC  and  UCAC.
Patients  from  the  HC  had  a  statistically  significant  higher  sur-
vival rate  than  the  patients  from  the  UCAC  (log-rank  test,
p =  0.000).
HC:  Hepatology  Center;  HCC:  hepatocellular  carcinoma;  UCAC:
University  Center  Against  Cancer.
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Figure  2  Survival  rate  in  months  of  the  patients  with  iCC  at
the HC  and  UCAC.  There  was  no  statistically  significant  differ-
ence between  the  two  centers.
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C:  Hepatology  Center;  iCC:  intrahepatic  cholangiocarcinoma;
CAC:  University  Center  Against  Cancer.

er  were  analyzed,  94  (86%)  with  HCC  and  15  (14%)  with
CC.

Cirrhosis  is  a  risk  factor  that  is  frequently  associated  with
he  development  of  HCC5,  which  is  not  necessarily  the  case
or  CC.  Tyson  et  al.7 reported  a  prevalence  of  cirrhosis  below
0%  in  patients  with  CC,  and  in  our  study,  9/15  (60%)  of

he  patients  with  CC  had  cirrhosis.  Historically,  the  most
requent  causes  of  cirrhosis  have  been  HCV  and  ALD,  but
n  important  increase  in  the  number  of  patients  with  NASH
as  recently  been  seen,  given  the  current  epidemic  of  obe-
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ity  and  DM2  in  Mexico24 and  Latin  America15.  The  results
f  the  present  study  concur  with  that  new  trend  of  NASH
s  the  main  cause  of  cirrhosis,  in  patients  with  HCC.  Strik-
ngly,  in  the  study  by  Cisneros  et  al.25, the  main  causes  of
irrhosis  were  HCV,  HBV,  and  ALD  between  2008  and  2014.
n  our  study,  conducted  within  the  time  frame  of  2012  and
018,  the  most  frequent  etiology  was  NASH,  followed  by  ALD
nd  HCV,  and  there  was  a  statistically  significant  difference
etween  centers  in  relation  to  the  staging  of  the  patients
ith  HCC.  In  the  study  by  Riaz  et  al.26 conducted  at  an  oncol-
gy  center,  41%  of  the  population  analyzed  had  BCLC  stage

 disease,  similar  to  the  staging  we  found  at  the  UCAC.  In
nother  Mexican  study  that  analyzed  patients  with  HCC  from
he  northeastern  and  central  regions  of  the  country25,  the
ajority  (71%)  of  patients  had  BCLC  stages  B,  C,  and  D,  and

imilarly,  70%  of  our  patients  had  advanced  B,  C,  and  D  stages
f  disease.  Survival  in  stages  A,  B,  and  C  was  between  8.9
nd  16.5  months  in  the  Cisneros  study25, and  similarly  in  our
tudy,  it  varied  from  11.3  to  14.8  months.  However,  in  stage
,  our  patients  had  a  survival  of  8.9  months,  compared  with
.5  months  in  the  study  by  Cisneros  et  al.25

Different  kinds  of  patients  are  seen  at  the  HC  and  UCAC.
n  the  HC,  there  is  a  population  with  liver  disease  in  follow-
p  that  every  6  months  undergoes  Doppler  ultrasound,
recisely  because  the  presence  of  cirrhosis  is  a  risk  factor  in
tself  for  the  development  of  HCC  and  CC.  In  the  UCAC,  the
atients  arrive  with  more  advanced  tumor  stages  because
t  is  a  general  oncology  center  and  the  patients  are  newly
iagnosed.  Both  centers  belong  to  the  Hospital  Universitario
‘Dr.  José  Eleuterio  González’’,  UANL.

The  screening  that  the  HC  patients  with  cirrhosis  under-
ent  impacted  patient  survival.  The  performance  of  imaging

tudies  (the  most  accessible  of  which  is  ultrasound)  every  6
onths,  with  or  without  AFP  measurement,  is  universally

ccepted3,5. AFP  has  long  been  used  as  an  important  post-
reatment  recurrence  predictor  in  patients  with  HCC,  even
hough  it  is  elevated  in  only  50---60%  of  the  patients27.  It  has
een  included  in  different  selection  models  for  LT.  Duvoux
t  al.18 and  Mazzaferro  et  al.28 added  AFP  to  their  models
o  improve  survival  and  post-LT  HCC  recurrence.  The  major-
ty  of  the  HC  patients  analyzed  had  an  AFP  level  that  was
onsidered  low  risk,  unlike  the  UCAC  patients.

Due  to  the  advanced  disease  seen  in  the  UCAC  patients
ith  HCC,  the  majority  received  noncurative  treatment  and
one  of  them  met  the  criteria  for  LT.  At  the  HC,  15  patients
ith  HCC  began  the  evaluation  process  for  LT,  6  of  whom
nderwent  transplantation  and  4  of  whom  were  placed  on
he  waiting  list,  reflecting  the  difficulty  in  our  environment
or  patients  to  have  access  to  that  therapy.

We  identified  15  cases  of  iCC  in  7  years  in  Northern  Mex-
co  and  Chinchilla  et  al.8 found  18  cases  of  iCC  over  11  years
n  Central  Mexico,  giving  an  idea  of  the  prevalence  of  that
isease  in  the  two  areas.  The  increase  in  liver  diseases  in
ecent  years,  such  as  HCV  and  fatty  liver  disease,  could
xplain  the  increase  in  iCC.  Strikingly,  in  their  study,  Chin-
hilla  et  al.8 found  cirrhosis  in  only  1/18  (5.5  %)  cases  with
CC,  whereas  in  our  study,  30%  of  the  cases  at  the  HC  and  78%
f  the  cases  at  the  UCAC  had  cirrhosis.  We  could  not  make

eneralizations,  given  the  small  sample  size  of  our  study.
ive-year  survival  of  iCC  is  below  5%  and  one-year  survival
s  75%29.  According  to  epidemiologic  data  from  the  United
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tates,  the  Hispanic  population  has  a  higher  prevalence  of
CC  and  better  survival,  compared  with  non-Hispanic  white,
on-Hispanic  black,  native  American  Indian,  native  Alaskan,
nd  native  Asian/Pacific  populations29.  According  to  records
rom  1973  to  2011  at  18  registries  of  the  United  States,  iCC
ccurs  in  28%  of  that  country’s  population29.

At  the  HC,  male  sex  predominated  in  the  patients  with
CC  and  female  sex  was  slightly  predominant  at  the  UCAC.
evertheless,  the  number  of  patients  was  too  small  to  draw
onclusions.  The  majority  of  the  patients  with  iCC  from  the
wo  centers  had  the  risk  factor  of  cirrhosis.  Interestingly,
here  were  more  cases  of  CC  (18.7%)  (9/48)  in  the  patients
t  the  UCAC  than  in  the  patients  at  the  HC  (9.8%)  (6/61).
revalence  of  CC  reported  in  the  literature  ranges  from  11
o  15%  of  malignant  liver  diseases30.  Said  prevalence  at  the
CAC  is  perhaps  a  better  reflection  of  what  occurs  in  an  open
opulation,  because  the  HC  is  a  national  referral  center  and
here  could  be  more  bias  in  the  analysis  of  such  a  population.
n  the  other  hand,  survival  in  the  patients  with  iCC  was
imilar  to  that  reported  in  other  national  studies8,  given  that
atients  are  diagnosed  at  more  advanced  disease  stages.
hinchilla  et  al.  reported  survival  of  286  days  (9.5  months),
hereas  survival  in  our  patients  was  20  (UCAC)  and  30  (HC)
onths.
The  retrospective  design  of  our  study  was  a  limitation.

ollow-up  loss  occurred  at  both  centers,  limiting  the  knowl-
dge  of  the  outcome  in  several  patients.  Most  likely  those
atients  died,  given  their  advanced  stage  of  disease.  Other
imitations  were  the  differences  in  criteria  for  treating  the
atients  at  the  two  centers,  a  situation  that  is  currently
eing  worked  on,  to  establish  broader  communication  for
he  purpose  of  unifying  criteria.

In  conclusion,  the  most  frequent  primary  liver  cancer  at
he  two  centers  was  HCC.  With  respect  to  iCC,  more  cases
ere  detected  at  the  UCAC  than  at  the  HC.  The  patients
ith  HCC  treated  at  the  HC  had  earlier  stages  of  disease
nd  should  be  opportunely  referred  to  specialized  hepatol-
gy  centers.  A  much  higher  number  of  patients  seen  at  the
C  met  the  Milan  criteria  and  the  UCSF  criteria  for  LT  and
nly  HC  patients  underwent  transplantation.  Patients  with

 low-risk  French  AFP  model  score  had  a  higher  probability
f  survival  than  the  patients  with  a  high-risk  score.

inancial disclosure

o  financial  support  was  received  in  relation  to  this
tudy/article.

onflict of interest

he  authors  declare  that  there  is  no  conflict  of  interest.

eferences

1. International Agency for Research in Cancer. Cancer Fact
Sheets. Liver and intrahepatic bile ducts. https://gco.iarc.fr/

today/data/factsheets/cancers/11-Liver-fact-sheet.pdf.

2. Reynoso-Noverón N, Torres-Domínguez JA. Epidemiología del
cáncer en México: carga global y proyecciones 2000---2020. Rev
Latinoam Med Conduct. 2017;8:9---15.

2

37
arreal,  J.E.  Aparicio-Salas  et  al.

3. European Association for the Study of the Liver. EASL
clinical practice guidelines: management of hepatocellu-
lar carcinoma. J Hepatol. 2018;69:182---236, http://dx.doi.
org/10.1016/j.jhep.2018.03.019.

4. Spolverato G, Kim Y, Alexandrescu S, et al. Manage-
ment and outcomes of patients with recurrent intrahepatic
cholangiocarcinoma following previous curative-intent surgi-
cal resection. Ann Surg Oncol. 2016;23:235---43, http://dx.doi.
org/10.1245/s10434-015-4642-9.

5. Marrero JA, Kulik LM, Sirlin CB, et al. Diagnosis, staging,
and management of hepatocellular carcinoma: 2018 prac-
tice guidance by the American Association for the Study of
Liver Diseases. Hepatology. 2018;68:723---50, http://dx.doi.
org/10.1002/hep.29913.

6. Goldaracena N, Gorgen A, Sapisochin G. Current status of
liver transplantation for cholangiocarcinoma. Liver Transpl.
2018;24:294---303, http://dx.doi.org/10.1002/lt.24955.

7. Tyson GL, El-Serag HB. Risk factors for cholangiocar-
cinoma. Hepatology. 2011;54:173---84, http://dx.doi.
org/10.1002/hep.24351.

8. Chinchilla-López P, Aguilar-Olivos NE, García-Gómez J, et al.
Prevalence, risk factors, and survival of patients with intra-
hepatic cholangiocarcinoma. Ann Hepatol. 2017;16:565---8,
http://dx.doi.org/10.5604/01.3001.0010.0293.

9. Salas AA, González AL, Goepfert RH. Hepatocolangiocarcinoma
combinado. Presentación de un caso y revisión de la literatura.
Rev Gastroenterol Mex. 2006;71:483---6.

0. O’Connor K, Walsh JC, F-Schaeffer D. Combined hepatocellular-
cholangiocarcinoma (cHCC-CC): a distinct entity. Ann Hepatol.
2014;13:317---22.

1. Sapisochin G, Fidelman N, Roberts JP, et al. Mixed
hepatocellular cholangiocarcinoma and intrahepatic cholan-
giocarcinoma in patients undergoing transplantation for
hepatocellular carcinoma. Liver Transpl. 2011;17:934---42,
http://dx.doi.org/10.1002/lt.22307.

2. González Huezo MS, Sánchez Ávila JF. Consenso
mexicano de diagnóstico y manejo del carcinoma hep-
atocelular. Rev Gastroenterol Méx. 2014;79:250---62,
http://dx.doi.org/10.1016/j.rgmx.2014.09.004.

3. Patel T. Clinical diagnosis and management of intrahepatic
cholangiocarcinoma. Clin Liver Dis (Hoboken). 2014;3:56---9,
http://dx.doi.org/10.1002/cld.324.

4. Heimbach JK, Kulik LM, Finn RS, et al. AASLD guidelines
for the treatment of hepatocellular carcinoma. Hepatology.
2018;67:358---80, http://dx.doi.org/10.1002/hep.29086.
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