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ABSTRACT - Background - Liver transplantation for hepatocellular carcinoma (HCC)

can result in a potential cure and greater survival than other less radical techniques.
Aim - To analyze the survival and recurrence rate in liver transplant recipients with
hepatocellular carcinoma and alpha-fetoprotein over 200 ng/ml. Method - Analysis,
in this retrospective study, 90 cirrhotic patients with hepatocellular carcinoma who
underwent orthotopic liver transplantation between 1997 and 2009. Liver lesions
were diagnosed by preoperative Doppler ultrasonography, abdominal computerized
tomography and alpha-fetoprotein blood level. Two groups were studied according
to alpha-fetoprotein level over or below 200 ng/ml. The Kaplan-Meier method was
used to study survival rate. The Cox regression analysis was performed to study
predictive factor to survival. Results - It was observed that risk of death was 1% for
each 10 units of alpha-fetoprotein over 200 ng/ml and 1% for each mm over 28 mm
(tumor size). In this sample average age, gender, presence of recidivism, vascular
invasion, incidental tumor, Edmondson-Steiner grade and Milan criteria were similar
when the two groups were submitted to multivarite analysis and the survival rate
and the size of great nodule had a significant difference between the two groups.
The survival rate was better for those patients with alpha-fetoprotein<200 ng/ml.
Conclusion - Patients who had alpha-fetoprotein >200 showed worst survival and
size of tumor was a predictive risk factor for mortality but this did not have influence
in relationship to tumor recurrence.

RESUMO - Racional - O transplante hepatico para carcinoma hepatocelular pode

resultar em potencial cura e melhora da sobrevida comparado com operacdes
conservadoras. Objetivo - Analisar os indices de recorréncia e sobrevida em pacientes
transplantados hepaticos por carcinoma hepatocelular e com niveis séricos de alfa-
fetoproteina maiores que 200 ng/ml. Método - Foram analisados retrospectivamente
90 pacientes cirréticos com carcinoma hepatocelular submetidos a transplante
hepatico ortotopico entre 1997 e 2009. As lesdes hepaticas foram diagnosticadas
no pré-operatério por ultrassonografia com Doppler, tomografia computadorizada e
niveis séricos de alfa-fetoproteina. Os pacientes foram divididos em dois grupos de
acordo com o nivel de alfa-fetoproteina (menor ou maior que 200 ng/ml. O método
de Kaplan-Meier foi usado para calcular a taxa de sobrevida. A analise de regressdo
Cox estudou os fatores preditivos de sobrevida. Resultados - Pacientes com alfa-
fetoproteina maior que 200 ng/ml (n=6) apresentaram menor taxa de sobrevida
em um e cinco anos e na média de meses comparados com o grupo com alfa-
fetoproteina menor que 200 ng/ml (n=84); respectivamente 35%, 18% e 11,8 meses
contra 68%, 43% e 28,1 meses. Além disso, a taxa de recidiva foi 16,6% no primeiro
grupo, e de 5,6% no outro. Observou-se risco de 6bito de 1% para cada 10 u de
alfa-fetoproteina>200 ng/ml e para cada mm da maior medida de tumor acima de
28 mm. Conclusdo - Os pacientes com valores séricos de alfa-fetoproteina maiores
que 200 ng/ml demonstraram menores taxas de sobrevida, porém nao foi preditivo
de recidiva tumoral.
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INTRODUCTION

asthethirdleading cause of cancer mortality

worldwide, accounting for approximately
500,000 deaths per year''®3 1t is characterized by high
incidence in patients with chronic liver disease and
causes great epidemiological impactd!13,

Its incidence is increasing annually in Western
countries as a result of the increasing number of
patients infected with hepatitis C and B. According
to epidemiological estimates the incidence tends to
increase over the next two decades?®%,

Surgical treatment is currently the best therapy
for the treatment of HCC because of tumor recurrence
after total liver transplantation (TOF) and has been
demonstrated as an appropriate option in the early
stages with potential for cure and survival implement#2°,

The five-year survival in 75% of the cases is similar
to patients undergoing liver transplantation without
HCC especially in patients who are within the Milan
criteria (single nodule <5 cm in diameter or up to three
nodules 3 cm indiameter?®.

However, rates of recurrence of HCC after liver
transplantation vary from 3.5 to 26% in several studies
conducted in large cities and is attracting attention
and caution?!?141824 The risk of recurrence was bound
to some variables such as nodule size assessment of
the explant, histological differentiation, presence of
macrovascular invasion, microvascular and preoperative
level of alpha-fetal protein (AFP). These variables are
currently the best predictors of HCC recurrence after
liver transplantation>1023.24,

The serum alpha-fetoprotein, initially described
by Abeley, et al.! in 1963 is the most widely used tumor
marker for screening and monitoring of HCC worldwide.
Several studies have shown that high alpha-fetoprotein
is a bad prognostic factor regarding aggressiveness of
the disease are thus linked, at high levels, the larger
diameter tumors and vascular invasion. In these studies,
the cutoff value associated with worse prognosis is 200
ng/m|1,9,16,19'

The aim of this study was to analyze the rate
of recurrence and survival in patients undergoing
orthotopic liver transplantation for HCC and serum
alpha-fetoprotein greater than 200 ng / m|1916192L,

I I epatocellular carcinoma (HCC) is described

METHOD

It was analyzed 90 cirrhotic patients with a
preoperative diagnosis of HCC who underwent liver
transplantation at the Clinical Hospital of Campinas,SP,
Brazil between January 1997 and September 20009.

The preoperative diagnosis was obtained in
accordance with criteria established by the EASL
(European Association for the Study of Liver) and AASLD
(American Association for the Study of Liver Disease).

C—

It was used computerized tomography, Doppler
ultrasonography and/or MRI of abdomen showing
arterial hypervascularity and serum alpha-fetoprotein®2.

All patients underwent surgical intervention had
to be within the Milan criteria for inclusion in the list of
pre-transplantation and preoperative evaluation.

During the wait list some patients underwent
chemotherapy or selective alcoholysis when necessary,
by decision of the multidisciplinary team, according to
the stage and tumor location.

Patients in whom diagnosis were outside the
Milan criteria were treated for “"downstaging” (tumor
shrinkage obtained by alternative methods such
as therapeutic chemoembolization or ethanol) and
subsequently underwent transplantation, following the
laws of the country.

After transplantation all patients were monitored
by serum alpha-fetoprotein and abdominal
ultrasonography every three months to the end of the
first year and after every six months until the end of
the second year. In cases of suspected recurrence were
performed computerized tomography or magnetic
resonance imaging of the abdomen.

The assessment of liver function was obtained
through the MELD score (Model for End-stage Liver
Disease)®. Patients transplanted prior to 2005 had their
liver function calculated retroactively

The variables were: age (years), gender (male or
female), blood levels of alpha-fetoprotein levels above
or below 200 ng/ml, tumor size (in mm), number
of nodules, histologic second stage Edmondson-
Steiner (grade I, II, IlI), presence of macrovascular and
microvascular invasion observed in the explant, or may
not be within the discretion of Milan after evaluation
of the explant, incidental presence of tumor or may
not have had a recurrence or not, survival and tumor
recurrence at the end of the first and fifth year.

Statistical analysis was performed using the
program Statistica 7.5/2007-Softstat-Chicago/USA.
Descriptive analysis was used to observe the frequency
and averages. Comparing the groups with and without
AFP greater than 200 ng/ml was performed using
the Wilcoxon test. The survival including the period
between surgery and the last visit was calculated using
the estimation method of Kaplan-Meier survival and
prognostic factors for recurrence were evaluated using
the Cox regression test.

RESULTS

It was evaluated 90 cirrhotic patients transplanted
with a preoperative diagnosis of HCC, were 72 male
patients (80%) and 18 females (20%). The mean age at
transplantation was 52.3 years (33-68 years).

It was found as cause of the liver disease virus C in
54% of patients, followed by alcohol 22%, HBV in 19%
and 5% in other causes.
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The average follow-up was 42 months, the
average levels of alpha-fetoprotein was 42.3 ng/ml and
the average size of nodules in its largest diameter was
32 mm. The patients had MELD score results and levels
of immunosuppressive drugs similar regardless of the
level of AFP.

The preoperative treatment with chemo-
embolization for “"downstaging” was performed in 13
patients and none of them had tumor recurrence.The
recurrence of HCC after transplantation was found in
six patients (6.7%) with an average time of nine months
between surgery and diagnosis of recurrence.

Although 72% of patients were within the Milan
criteria on the observation of the explant, only three (of
six with relapsed) patients went beyond these criteria
after evaluation of the explanted liver, 39.2% of patients
with AFP <200 ng/ml extrapolated these criteria usually
due to the number of tumor nodules observed. It
was also noted that 2% had macrovascular invasion
and 18% microvascular injury not observed in these
imaging tests prior to transplantation.

The sites of tumor recurrence were: liver in three
patients, lung in one and multiple sites (lung, brain,
liver and bones) on another patient.

In all cases the treatment of recurrent change of
immunosuppression consisted of calcineurin inhibitor
to sirolimus in one patient and was associated with the
RSorafenib chemotherapy.

In Table 1 can be observed the average frequency
of variables. It was also noted that only six (6.7%) had
AFP>200 ng/ml, with no statistical difference in the
appearance of recurrence.

TABLE 1 — Characteristics according to the blood level of
alpha-fetoprotein (AFP) in patients undergoing

liver transplantation for  hepatocellular

carcinoma
AFP > 200 ng/ml < 200 ng/ml
Patients 6(6,7%) 84(93,3%)
Age (years) 55,3 50,5
Gender (female / male) 1,1% / 83,3% 17,9% / 82,1%
Recurrence (s / n) 16,6% / 83,3 % 5,6% / 94,4%
Vascular invasion (y / n) 16,6% /83,3%  21,4% /78,6%
Milan criteria (y / n) 50% / 50% 39,2% / 60,7%
Tumor incidental (y / n) 0/100 % 44,0 % / 64,0%
Stage (I/1I/1II) 0/100% /0 6,0%/50% /44%
Nodule size (mm) 31,6 (12-50) 12,3 (1-60)
1 year survival 35% 68%
Survival 5 years 18% 43%*
Tumor recurrence 16,6% 5,6% (P=0,054)
Average survival (months) 11,8 28,1 *

*=p <0.05, mm=millimeters; S=yes, N=not

Only one patient with a diagnosis of recurrence
after transplantation, showed AFP above 200 ng/ml
and the mean AFP in these patients was 64.58 ng/ml.

The Coxregression test showed that the level of AFP
and tumor size could be considered as an independent
risk factor for survival (risk of death for each 1% 10u AFP
above 200 ng/ml - p=0.002, HR=0.0178 - 95%=0.0096
to 0.356) and 1% mortality risk for each mm above 28
mm tumor (p=0.04, HR=0.0169 - 0.0094=95% - 0.299)
(Figure 1)
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FIGURE 1 — Cumulative survival in patients undergoing liver
transplantation for hepatocellular carcinoma
according to the level of alpha-fetoprotein (AFP)
higher or lower than 200 ng/!

DISCUSSION

Alpha-fetoprotein is characterized by
being a fetal glycoprotein associated with tumor
growth. Physiologically it is a protein synthesized and
secreted by hepatocytes, fetal cellsin the gastrointestinal
tract and germ cells, its serum level decreases gradually
after birth until the first year of life while remaining
stable normally below 10 ng/ml*161921 Tt has been
used widely in the literature as a tumor marker for
approximately 40 years, consolidating the participation
of this marker in the regulation of oncogenes
and growth, with evidence of its role in growth of
hepatocytes9161921  Hepatocellular carcinoma with
high level of AFP has been characterized by increased
cellular proliferative activity measured by Ki-67191619.21,

However, recent studies have defined the AFP as
a marker gradually with poor specificity and sensitivity
rates approximate 60% sensitivity and 70% specificity
raising efforts in several different centers in search of
better markers*'#1722. The reason for the low sensitivity
and specificity has been attributed to the advancement
of imaging methods that today can diagnose smaller
tumors, which found in the past usually associated with
AFP levels within the normal range®*.

In a study of 170 patients diagnosed with HCC,

C—
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Trevisani, et al.®® demonstrated, even establishing a
cutoff value of AFP of 200 ng/ml noted for being the
best value in the aforementioned study, sensitivity was
below 60%, which means 40% of false negatives®.

In the absence of malignancy, the level of AFP may
appear high in cases of replication by hepatitis B and
C"15, these agents commonly related to chronic liver
disease predisposing to the development of HCC which
can often hamper the specificity of method.

Furthermore, the level of AFP may also appear
high in gastrointestinal tumors than HCC, such as
cholangiocarcinoma. This fact has great relevance since
the treatment and prognosis of cholangiocarcinoma
presents the different HCC especially with regard to
the indication for liver transplantation’. The indication
for liver transplantation for cirrhotic patients with
a diagnosis of HCC has been presented as a good
therapeutic alternative, with similar survival to
transplantation performed for other causes?#1820,
However, the rate of recurrence after transplantation
varies from 3.5% to 26% in some studies*>1012142324 and
has raised the need for predictive methods of worse
recurrence.The recurrence rate obtained here was 5.6%,
consistent with the literature®612,

Among the variables linked to worsening of the
recurrence rate was given major emphasis to alpha-
fetoprotein. For this reason, a court of alpha-fetoprotein
of 200 ng/ml according to the literature proves to be a
negative prognostic factort39161921,

This study, with patients divided into two groups,
AFP above 200 ng/ml and AFP <200 ng/ml confirms
this finding, in which patients in the first group have
a lower overall survival and shorter survival in the first
and fifth years post-transplant.

In this study, assessing factors already established
in the literature as having the worst prognosis and
disease stage, cell differentiation, vascular invasion,
Milan criteriaand the presence of incidental tumor>102324,
there was no statistical difference between the groups
with higher or lower AFP than 200 ng/ml except for the
size of the nodule with its largest diameter.

The association with larger diameter may be
associated with the characteristic of promoting greater
cellular activity of AFP, however, did not correlate with
increased grade of cellular differentiation®16:1921,

There was also no statistical difference between
the two groups in relation to tumor recurrence, one
patient presented with recurrent AFP above 200 ng/
nl, leading to corroborate the literature in finding new
methods more specific and sensitive for predicting
recurrence*>710121517.22232425 Qpserved death risk of 1%
for every 10 u alpha-fetoprotein> 200 ng/mL mm and
each of the larger extent of tumor above 28mm.

The alpha-fetoprotein above 200 ng/ml was
observedin only 6.7% of patients showing pooraccuracy
in diagnosis, as endorsed by various authors*7121517.22.25,

_46

CONCLUSION

Risk factors associated with worse prognosis
were tumor size and AFP. The level of AFP shown to
be an insecure and new tumor biomarkers should be
investigated.

REFERENCES

1. Abelev GI, Perova SD, Khramkova NI, Postnikova ZA, Irlin IS.
Production of embryonal alpha-globulin by transplantable mouse
hepatoma. Transplantation. 1963 Apr;1:174-80.

2. Bruix J, Llovet JM. Major achievements in hepatocellular carcinoma.
Lancet. 2009 Feb 21;373(9664):614-6..

3. Bruix J, Sherman M, Llovet JM, Beaugrand M, Lencioni R, Burroughs
AK, Christensen E, Pagliaro L, Colombo M, Rodés J. Clinical
management of hepatocellular carcinoma. Conclusions of the
Barcelona-2000 EASL conference. European Association for the
Study of the Liver. J Hepatol. 2001 Sep;35(3):421-30..

4. Cescon M, Ravaioli M, Grazi GL, Ercolani G, Cucchetti A, Bertuzzo V,
VetroneG, Del Gaudio M, Vivarelli M, D'Errico-Grigioni A, Dazzi A, Di
Gioia P, Lauro A, Pinna AD. Prognostic factors for tumor recurrence
after a 12-year, single-center experience of liver transplantations
in patients with hepatocellular carcinoma. J Transplant. 2010; 2010.
pii: 904152.

5. De Carlis L, Giacomoni A, Lauterio A, Slim A, Sammartino C, Pirotta
V, Colella G, Forti D. Liver transplantation for hepatocellular cancer:
should the current indication criteria be changed? Transpl Int. 2003
Feb;16(2):115-22.

6. Delis S, Biliatis I, Athanasiou K, Dervenis C. Model for end-stage
liver disease (MELD) score as a prognostic factor for postoperative
morbidity and mortality in cirrhotic patients undergoing
hepatectomy for HCC. Gut 2006; 55(Suppl V):A 153

7. Di Bisceglie AM, Sterling RK, Chung RT, Everhart JE, Dienstag JL,
BonkovskyHL, Wright EC, Everson GT, Lindsay KL, Lok AS, Lee WM,
Morgan TR, Ghany MG,Gretch DR; HALT-C Trial Group. Serum alpha-
fetoprotein levels in patients with advanced hepatitis C: results from
the HALT-C Trial. J Hepatol. 2005;43(3):434-41.

8. El-Serag HB, Mason AC. Rising incidence of hepatocellular carcinoma
in the United States. N Engl J Med. 1999 Mar 11;340(10):745-50.

9. Forner A, Reig M, Bruix J. Alpha-fetoprotein for hepatocellular
carcinoma diagnosis: the demise of a brilliant star. Gastroenterology.
2009 Jul;137(1):26-9.

10. Herrero JI, Sangro B, Quiroga J, Pardo F, Herraiz M, Cienfuegos
JA, Prieto J. Influence of tumor characteristics on the outcome
of liver transplantation among patients with liver cirrhosis and
hepatocellular carcinoma. Liver Transpl. 2001 Jul;7(7):631-6.

11. Ishak KG, Anthony PP, Sobin LH. Histological typing of tumours in
the liver. WHO International Histological.Classification of Tumours.
2nd ed. New York: Springer Verlag; 1994.

12. Jonas S, Bechstein WO, Steinmdiller T, Herrmann M, Radke C, Berg
T, Settmacher U, Neuhaus P. Vascular invasion and histopathologic
grading determine outcome after liver transplantation for
hepatocellular  carcinoma in cirrhosis. Hepatology. 2001
May;33(5):1080-6.

13. Llovet J Hepatocellular carcinoma.M, Burroughs A, Bruix J. Lancet.
2003 Dec 6;362(9399):1907-17.

14. Llovet JM, Bruix J, Fuster J, Castells A, Garcia-Valdecasas JC, Grande
L, Franca A, Bra C, Navasa M, Ayuso MC, Solé M, Real M], Vilana R,
Rimola A, Visa J, Rodés J. Liver transplantation for treatment of small
hepatocellular carcinoma: the TNM classification does not have
prognostic power. Hepatology 1998; 27:6: 1572.

15. Lok AS, Lai CL. alpha-Fetoprotein monitoring in Chinese patients
with chronic hepatitis B virus infection: role in the early detection of
hepatocellular carcinoma. Hepatology. 1989 9(1):110-5.

16. Margarit C, Charco R, Hidalgo E, Allende H, Castells L, Bilbao L. Liver
transplantation for malignant diseases: selection and pattern of
recurrence. World J Surg. 2002 Feb;26(2):257-63

ABCD Arq Bras Cir Dig 2011;24(1): 43-47



17.

18.

19.

20.

21.

SURVIVAL AND TUMOR RELAPSE RATE ACCORDING TO ALPHA-FETOPROTEIN LEVEL IN PATIENTS SUBMITTED TO LIVER TRANSPLANTATION

Mazzaferro V, Llovet JM, Miceli R, Bhoori S, Schiavo M, Mariani L,
Camerini T, Roayaie S, Schwartz ME, Grazi GL, Adam R, Neuhaus
P, Salizzoni M, Bruix J, Forner A, De Carlis L, Cillo U, Burroughs AK,
Troisi R, Rossi M, Gerunda GE, Lerut J, Belghiti J, Boin I, Gugenheim
J, Rochling F, Van Hoek B, Majno P. Predicting survival after liver
transplantation in patients with hepatocellular carcinoma beyond
the Milan criteria: a retrospective, exploratory analysis. Lancet Oncol.
2009 Jan;10(1):35-43.

Mazzaferro V, Regalia E, Doci R, Andreola S, Pulvirenti A, Bozzetti
F. Montalto F, Ammatuna M, Morabito A, Gennari L. Liver
transplantation for the treatment of small hepatocellular carcinomas
in patients with cirrhosis. N Engl J Med. 1996 Mar 14;334(11):693-9.
Nomura F, Ohnishi K, Tanabe Y. Clinical features and prognosis of
hepatocellular carcinoma with reference to serum alpha-fetoprotein
levels. Analysis of 606 patients. Cancer. 1989 Oct 15;64(8):1700-7.
Parkin DM, Bray F, Ferlay J, Pisani P. Global cancer statistics, 2002. CA
Cancer J Clin. 2005 Mar-Apr;55(2):74-108.

Peng SY, Chen WJ, Lai PL, Jeng YM, Sheu JC, Hsu HC. High alpha-
fetoprotein level correlates with high stage, early recurrence and
poor prognosis of hepatocellular carcinoma: significance of hepatitis
virus infection, age, p53 and beta-catenin mutations. Int J Cancer.
2004 Oct 20;112(1):44-50.

ABCD Arq Bras Cir Dig 2011;24(1): 43-47

22.

23.

24.

25.

Ravaioli M, Grazi GL, Piscaglia F, Trevisani F, Cescon M, Ercolani G,
Vivarelli M, Golfieri R, D'Errico Grigioni A, Panzini I, Morelli C, Bernardi
M, Bolondi L, Pinna AD. Liver transplantation for hepatocellular
carcinoma: results of down-staging in patients initially outside the
Milan selection criteria. Am J Transplant. 2008 Dec;8(12):2547-57.
Shetty K, Timmins K, Brensinger C, Furth EE, Rattan S, Sun W, Rosen
M, Soulen M, Shaked A, Reddy KR, Olthoff KM. Liver transplantation
for hepatocellular carcinoma validation of present selection criteria
in predicting outcome. Liver Transpl. 2004 Jul;10(7):911-8.

Tamura S, Kato T, Berho M, Misiakos EP, O'Brien C, Reddy KR, Nery JR,
Burke GW, Schiff ER, Miller J, Tzakis AG. Impact of histological grade
of hepatocellular carcinoma on the outcome of liver transplantation.
Arch Surg. 2001 Jan;136(1):25-30.

Trevisani F, D'Intino PE, Morselli-Labate AM, Mazzella G, Accogli E,
Caraceni P Domenicali M, De Notariis S, Roda E, Bernardi M. Serum
alpha-fetoprotein for diagnosis of hepatocellular carcinoma in
patients with chronic liver disease:influence of HBsAg and anti-HCV
status. J Hepatol. 2001 Apr; 34(4):570-5.

y



