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Comparison of Surgical Outcomes for Hepatocellular
Carcinoma in Patients With Hepatitis B Versus Hepatitis C:
A Western Experience

Sasan Roayaie, MD, Menahem Ben Haim, MD, Sukru Emre, MD, Thomas M. Fishbein, MD,
Patricia A. Sheiner, MD, Charles M. Miller, MD, and Myron E. Schwartz, MD

Background: We reviewed our experience in patients with hepatocellular carcinoma (HCC) and
chronic hepatitis to determine if differences exist in preoperative status and postoperative survival
between those with hepatitis B virus (HBV) and hepatitis C virus (HCV) infections.

Methods: We reviewed the records of 240 consecutive patients with HCC who underwent hepatic
resection or liver transplantation at Mount Sinai Hospital between February 1990 and February
1998. Patients who tested negative for hepatitis B antigen and hepatitis C antibody (74 patients) as
well as those who tested positive for both (2 patients) were excluded. Age as well as preoperative
platelet count, prothrombin time (PT), albumin, and total bilirubin were measured in all patients. The
presence of encephalopathy or ascites also was noted. Explanted livers and resection specimens
were examined for size, number, and differentiation of tumors as well as the presence of vascular
invasion and cirrhosis in the surrounding parenchyma.

Results: One hundred twenty-one patients with HCC tested positive for HCV, and 43 tested
positive for HBV. A significantly higher proportion of patients with HCV required transplant for the
treatment of their HCC when compared to those with HBV. In the resection group, patients with
HCV were significantly older that those with HBV. They also had significantly lower mean
preoperative platelet counts and albumin levels and higher mean PT and total bilirubin levels.
Resected patients with HCV had significantly less-differentiated tumors and a higher incidence of
vascular invasion and cirrhosis when compared to those with HBV. There was no statistical
difference in the multicentricity and size of tumors between the two groups. The 5-year disease-free
survival was significantly higher for HBV patients treated with resection when compared to those
with HCV (49% vs. 7%/ = .0480). Patients with HCC and HCV had significantly longer 5-year
disease-free survival with transplant when compared to resection (48% v& #%0001).Trans-
planted patients with HBV and HCC had preoperative status, pathological findings, and survival
similar to those of patients with HCV.

Conclusions:Based on preoperative liver function and tumor location, a much higher proportion
of HCC patients with HBV were candidates for resection. Significant differences in preoperative
status, tumor characteristics and disease-free survival exist between HCC patients with chronic HBV
and HCV infection who have not yet reached end-stage liver disease. Serious consideration should be
given to transplanting resectable HCC with concomitant HCV, especially in cases with small tumors.
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Abundant epidemiological and molecular studies have to the development of hepatocellular carcinoma
linked chronic infection with the hepatitis B virus (HBV) (HCC)2-¢ Since the hepatitis C virus (HCV) was first
characterized in 1989, it also has been implicated in the
Received June 21, 1999; accepted August 8, 2000. pathogenesis of HCC” There is considerable evidence
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genome leads to the development of H&E3In con- Patients with HBV transplanted after 1993 received
trast, HCV is an RNA virus that is not integrated ,and its hepatitis B immune globulin (Abbot, Chicago, IL) intra-
role in hepatocarcinogenesis is not completely clear.  operatively and postoperatively to maintain antibody ti-
Several recent Japanese studies have examined theers above 500 SRU/ml. Posttransplant immunosuppres-
differences among HCC patients infected with HBV sion consisted of cyclosporine or tacrolimus in
versus those with HCV infectio?t.-28 Most of these combination with steroids and azathioprine. Patients with
series have shown that whereas HCC arising in patientstumors larger than 5 cm who presented after 1992 were
with HCV occurs in older patients with more severe liver entered into a multimodality protocol. These patients
disease than those with HBYV, there is no difference underwent subselective arterial chemoembolization be-
between the two groups in long-term disease-free or fore transplant. They then received a single systemic
overall survivak4-2?The Japanese, however, have been dose of adriamycin intraoperatively and six cycles be-
limited to resection as their only means for the treatment ginning 4 weeks after liver transplantation. Patients in
of HCC; as a result, their patients and operative results this protocol did not receive azathioprine while on adria-
are not necessarily comparable with those of Western mycin. None of the patients undergoing resection re-
countries where liver transplantation is an option. In ceived adjuvant therapy. Informed consent was obtained
addition to the Japanese reports, studies from Torontofrom each patient, and all procedures were in accord with
and London have shown poor outcome after liver trans- the ethical standards of the Committee on Human Ex-
plantation for the treatment of HCC patients with perimentation at Mount Sinai Hospital.
HBV.29.30 We reviewed our own experience in patients  Resection specimens and explanted livers were exam-
with HCC and chronic hepatitis to determine if differ- ined for the number, size, and differentiation of tumors.
ences exist in preoperative status, pathological findings, The presence of microscopic and gross vascular invasion
and postoperative outcome between those with HBV and by tumor and cirrhosis in the surrounding parenchyma
HCV infections treated in a setting where both resection were noted.

and liver transplantation are considered. All patients were followed postoperatively at Mount
Sinai Hospital. Resection and transplant patients were
MATERIALS AND METHODS monitored for recurrence by CT scans of the chest and

abdomen. Patients with tumors larger than 5 cm were

We reviewed the records of 240 consecutive patients scanned every 3 months for the first year and every 6
with HCC who underwent hepatic resection or liver months thereafter, whereas those with tumors smaller
transplantation at Mount Sinai Hospital between Febru- than 5 cm were scanned annually. Alpha-fetoprotein was
ary 1990 and February 1998. All patients were tested for measured every 6 weeks for the first year and every 3
the presence of hepatitis B surface antigen and hepatitismonths thereafter.
C antibody. Patients who tested negative for HBV and  Statistical analysis was carried out using Student’s
HCV (n = 74) as well as those who tested positive for t-test and they? test. Actuarial survival was calculated
both (n= 2) were excluded from the study. One patient using the Kaplan-Meier method. Differences in survival
who was resected and subsequently transplanted wasvere examined using the log-rank test. Cox proportional
excluded. Age as well as preoperative platelet count, hazards regression analysis was used for multivariate
prothrombin time (PT), albumin, total bilirubin, alanine analysis of variables found to be significant with univar-
aminotransferase (ALT), and alpha-fetoprotein (AFP) iate analysis. AP value of less thar< 0.05 was consid-
were measured in all patients. The presence of enceph-ered significant.
alopathy or ascites was noted in transplanted patients.
Given the scarcity of donor organs, resection was the RESULTS
preferred treatment modality for all patients. Hepatic
resection was performed in noncirrhotic patients as well ~ Of the 240 patients with HCC, 121 tested positive for
as those with Child’s A cirrhosis when the location of HCV and 43 for HBV. A much higher proportion of
their tumors did not necessitate resection of a significant those with HCV were treated with liver transplantation
amount of functioning parenchyma. Patients with either (odds ratio [OR]= 3.858,P = .0005) (Table 1). Among
encephalopathy or ascites were not considered for resecthose treated with resection, patients with HCV were
tion. Patients with platelet counts below 100,000 also significantly older than those with HBV (Table 1). They
were excluded from resection, because we use thrombo-also had significantly lower mean platelet counts and
cytopenia as an indicator for the presence of portal albumin levels and significantly higher mean PT, total
hypertension. bilirubin, and ALT (Table 1). Mean AFP levels did not
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TABLE 1. Preoperative demographics and laboratory values

HBV Rsxn HCV Rsxn P HBV Tx HCV Tx P
n 21 24 22 97
Age (y@ 54,3+ 15.3 63.4+ 8.5 .01 54.8+ 10.7 56.4+ 8.1 NS
Sex NS NS
Male 10 17 14 74
Female 11 7 8 23
Platelets 1000} 218+ 121 147+ 86 .04 88+ 57 81+ 54 NS
PT (sec} 12.4+ 0.79 132+ 1.2 .01 16.1*+ 3.0 15.0+ 2.3 .05
Albumin (g/dIf 4.2+ 0.36 3.4+ 0.6 .0001 2.7+ 0.7 2.8+ 0.4 NS
Total bilirubin (mg/dI}* 0.94+ 0.40 22+21 .02 6.1+ 11.5 4.0+ 5.6 NS
ALT (U/L)® 50.6+ 28.4 85.7+ 54.8 .02 64.5+ 48.9 84.3+ 98.2 NS
AFP (ng/mly 14015+ 49341 6739+ 22158 NS 4928+ 14076 1963+ 10442
Ascites NS
Present 11 59
Absent 11 38
Encephalopathy NS
Present 8 37
Absent 14 60

AFP, alpha fetoprotein; ALT, alanine aminotransferase; PT, prothrombin time; HBV Tx, hepatis B virus positive patients treated with transplant;
HBYV Rsxn, hepatitis B virus positive patients treated with resection; HCV Rsxn, hepatitis C positive patients treated with resection; HCV{ix, hepati
C virus positive patients treated with transplant; NS, not significant.

@ Data expressed as meanSD.

differ significantly between the two groups (Table 1). ease-free survival was significantly better for HCC pa-
There was no significant difference between HBV and tients with HBV after resection when compared to those
HCV patients in the magnitude of resections performed with HCV (P = .0480)(Fig. 1). Overall survival was
(Table 2). similar in both groupsK = .535)(Fig. 2). Two patients
Pathological examination of resected specimens (8.3%) with HCV and one patient (4.8%) with HBV
showed a trend toward larger tumors in those with HBV, undergoing resection died of early postoperative liver
whereas those with HCV had a higher number and more failure. Multivariate analysis revealed preoperative albu-
advanced stage of tumors (Tables 3 and 4), althoughmin levels P = .0178) and platelet count® (= .0307)
these differences did not reach significance. Resectedas independent predictors of overall survival after resec-
patients with HCV were much more ||ke|y to have cir- tion_ Mu'ticentricity (P = 0214) was the 0n|y indepen_

rhosis in the surrounding parenchyma (OR 125+ dent predictor of disease-free survival among resection
.0006). They also were more likely to have less differ- patients by multivariate analysis.

entiated tumorsK = .005) and had a higher incidence of

vascular invasion (OR 6.6 = .007) than those with  gjmjlar in those with HBV and HCV treated with liver
HBV. ) transplantation, with the only significant difference being
Mean follow-up of resected patients was 22.618.6 4 pigher mean PT in those with HBV (Table 1). There
months (median, 20.3 months; range, 0.2—77.1 months), 514 \was no difference in the incidence of preoperative
and perioperative mortality was 11.1%. Actuarial dis- ascites or encephalopathy between the two groups (Table
1). Pathological examination of explanted livers showed
similar size, number, differentiation of tumor, and inci-
dence of vascular invasion in those with HCV and HBV

Average age and preoperative laboratory values were

TABLE 2. Type of resections performed for treatment of
hepatocellular carcinoma

HBV Rsxn HCV Rsxn P (Table 3). Tumor stage also was similar in both groups
Resection type NS (Table 4). All but 4 transplanted patients had cirrhosis,
gg”;”:r‘]ttoergt'gm 64 142 all of whom had HBV. Nineteen of the 97 HCV patients
Logectomy Y 8 7 (19%) and 7 of the 22 HBV patients (32%) transplanted
Trisegmentectomy 3 1 were entered into the multimodality protocé & .276).
Units PRBCS 23+ 44 1.8+ 25 NS : ;
Weight of specimen (3) 743+ 604 372s 438 07 Mean follow-up of transplanted patients was 318

18.6 months (median, 28.1 months; range, 0.1-86.3
HBV Rsxn, hepatitis B virus positive patients treated with resection; months) and perioperative mortality was 6.7%. Overall

HCV Rsxn, hepatitis C positive patients treated with resection; PRBCs, ; ] .

packed red blood cells transfused: NS, not significant. and disease-free survivals were better for those with
2Data given as meatt SD. HBV treated with transplant than for those with HCV but
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TABLE 3. Pathological findings of resected and explanted livers
HBV HCV HBV HCV
Rsxn Rsxn P Tx TX P
Multicentric NS NS
Yes 14 18 12 63
No 7 6 10 34
Size (cm§j 79+ 42 59+ 3.7 NS 3.7+ 3.1 3.3+ 2.0 NS
Differentiatior? .005 NS
Well 11 2 11 46
Moderate 7 15 6 27
Poor 3 7 3 9
Vascular invasion .01 NS
Present 7 18 10 48
Absent 14 6 12 49
Cirrhosis .0006
Present 6 20
Absent 15 4

HBV Rsxn, hepatitis B virus positive patients treated with resection; HCV Rsxn, hepatitis C positive patients
treated with resection; HBV Tx, hepatitis B virus positive patients treated with transplant; HCV Tx, hepatitis C

virus positive patients treated with transplant.
@ Data expressed as meanSD.

b Differentiation was not available on all transplanted specimens.

not significantly so P = .636 and .445, respectively)
(Figs. 1 and 2). Multivariate analysis showed that pre-
operative PTR = .0492) and total bilirubin leveld(=
.0007) correlated with overall survival in transplant pa-
tients. Tumor size greater than 5 c® & .01) and
vascular invasion = 0.0310) were the only variables
found to correlate significantly with disease- free sur-
vival by multivariate analysis. Patients with HCC and
chronic HCV had significantly longer disease-free sur-
vival when treated with liver transplant than with resec-
tion (P = .0001). This did not hold true when resection
and transplant were compared for HCC patients with
HBV (P = .3255).

DISCUSSION

Studies have shown that integration of HBV DNA into

virus that is not integrated. Therefore, insertional muta-
tion is unlikely to be the mechanism responsible for
HCV-related HCC. Instead, it has been proposed that
HCV leads to carcinogenesis by first causing cirrhésis.
Whether these distinct viral mechanisms will result in
clinically relevant differences in the preoperative status
of patients, tumor size and number, and surgical outcome
is the focus of this study.

Given the respective viral mechanisms, it is not sur-
prising to find that a significantly higher number of
resected patients with HCV had cirrhosis in the sur-
rounding parenchyma when compared to those with
HBV. Also, a substantially higher proportion of HCV
patients required liver transplantation for treatment of
their HCC. Japanese studies examining the same topic
have failed to show any significant difference in the
incidence of cirrhosis between resected HCC patients

the host genome results in enhanced expression of C-infected with HCV and HB\24-26However, Shiratori et

myc and N-myc oncogenes as well as inactivation of the
p53 gene by HBV X protein, leading to development of
HCC31-33 |n contrast, HCV is a positive-strand RNA

al.24 did demonstrate significantly more severe grades of
cirrhosis in their HCC patients infected with HCV. The
disparity between our results and those of the Japanese

TABLE 4. Tumor stage according to American Joint Committee on Cancer (n

HBV HCV HBV HCV
Rsxn Rsxn P Tx Tx P
Tumor stage .061 NS
| 0 0 6 14
1] 11 5 3 33
1] 7 10 7 21
IVA 3 9 6 29

HBV Rsxn, hepatitis B virus positive patients treated with resection; HCV Rsxn, hepatitis C positive patients
treated with resection; HBV Tx, hepatitis B virus positive patients treated with transplant; HCV Tx, hepatitis C

virus positive patients treated with transplant.
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groups. We also observed that resected HCC patients
with HCV had less-differentiated tumors and a higher
incidence of vascular invasion. Again, Takenaka efal.
did not demonstrate similar results in their patient pop-
ulation, whereas Tanizaki et &l.found significantly
less-differentiated tumors among those with HBV.

hep B tx

disease free survival

T

Given their less favorable preoperative status and
more advanced tumors, it is not surprising that resected
HCV patients had substantially shorter disease-free sur-
vival when compared to those with HBV. The majority
of Japanese series have not shown a significant differ-
ence in overall and disease-free survival between the two

groups, in spite of a higher incidence of multicentricity
and diminished preoperative hepatic function in those
with HCV.24-26However, Yamanaka et & .were able to
FIG. 1. Disease-free actuarial survival for HCC patients undergoing demonstrate substantially lower survival in patients with
resection and Iiv_e;r transplant acco_rding to serologies. hep B, hepatitis HCC and chronic HCV after hepatic resection. Again,
Bi hep C, hepatitis C; rsxn, resection; tx, transplant. the disparity between our results and those of the Japa-
nese can be attributed to the availability of transplant to
likely stems from the fact that, until very recently, the treat patients with advanced liver disease at our
Japanese have been prohibited from performing cadav-institution.
eric transplants. As a result, their resection populationis  gyr study found that HCC patients with HBV treated
skewed by inclusion of patients with advanced liver ith liver transplant had similar long-term survival when
disease who would have been treated with liver trans- compared to those with HCV. Although other Western
plantation in other countries. series have reported poor outcomes after transplant in

Among the resection patients, those with HCV had Hcc patients with HBV, deaths in these studies have not
significantly lower albumin levels and higher total bili-  heen due to recurrence of tumor but rather to recurrence
rubin levels and PT. These figures are not surprising, of HBV.2930 Several centers have reported improved
given that they are all measures of hepatic function and gyryiva| after transplantation for HBV with the use of
that resection patients with HCV had a significantly henatitis B immune globulife-37 Currently, transplant
higher incidence of cirrhosis. Platelet counts, a reflection 5, 4BV at our institution carries a prognosis that is
of the degree of portal hypertension, also were lower in petter than the mean when all indications are considered.
those with HCV. These findings are consistent with the
decreased indocyanine green retention and lower preop-
erative cholesterol and albumin levels in HCC patients
with HCV reported by Takenaka et &@.and Yamanaka
et al?8 Significantly higher mean preoperative ALT lev-
els in resection patients with HCV also have been dem-
onstrated by Japanese series and are consistent with the
higher incidence of active hepatitis reported in these
patients?528These differences in preoperative laboratory
values did not exist among those treated with liver trans-
plantation. All patients in this group had reached end-
stage liver disease and, as a result, they were more
homogeneous in their preoperative status.

There was a trend toward larger tumors in those with
HBV in resected as well as transplanted patients. Tak-
enaka et a¥> and Yamanaka et & have also reported
similar findings in their patients. Contrary to Japanese
reports, however, we found no significant increase in the _ _ . .

L. . .. FIG. 2. Overall actuarial survival for HCC patients undergoing re-
incidence of multicentricity between HBV and HCV section and liver transplant according to serologies. hep B, hepatitis B;
infected patients in either the transplanted or resectedhep C, hepatitis C; rsxn, resection; tx, transplant.
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Mazzaferro et a¥8 have established liver transplant as
an effective treatment for small, unresectable HCC in
cirrhotic patients. The role of liver transplant for resect-
able HCC, however, remains a controversial topic.

Whereas some authors have been able to demonstrate &

clear survival advantage with transplant, others have
shown no clear benefit over resecti#n*3We were able

to demonstrate a significantly longer disease-free sur-
vival in HCC patients with HCV who were treated with

liver transplant when compared to resection. The same 14.

was not true for those with HBV. Given that cirrhosis
places individuals at risk for HCC and that HCC patients 15
with HCV were much more likely to have cirrhosis, it is
not surprising that transplant would result in fewer re-
currences, because it involves removal of the recipient
liver, which is predisposed to tumorigenesis.

In conclusion, a much higher proportion of patients
with HCC and chronic hepatitis B will be candidates for
resection at presentation. We have demonstrated that
significant differences in preoperative status, tumor char-
acteristics, and disease-free survival exist between HCC
patients with chronic HBV and HCV infection who have
not yet reached end-stage liver disease. A 3-year disease-
free survival of less than 10% after resection makes a
compelling argument for transplanting resectable cases
of HCC with concomitant HCV, especially in light of the
substantially higher disease-free survival rates achieved
in these patients after transplant.

23.
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