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ABSTRACT

Background/Aims: The effect of hepatocellular
cancer (HCC) in patients transplanted for hepa-
titis B and D virus (HB/DV) cirrhosis is not well
studied. Our aim was to study the long-term sux-
vival outecomes of patients who underwent liver
transplantation for HB/DV cirrhosis with and
without HCC.

Methodology: A total of 231 primary, adult, sin-
gle-organ liver transplants were performed from
1990 to 2007. HB/DV was the cause of cirrhosis in
36 patients. Nine patients died during the first 3
postoperative months from surgical complications.
The study group comprised the remaining 27 pa-
tients. The median follow-up was 1515 days.
Results: The mean patient survival was 3760

days (956% CI. 3013-4507). Six patients were diag-
nosed with HCC. The mean patient survival was
3011 days (95% CIL 2344-3679) and 4036 days
(95% CIL: 3002-5070) for recipients without and
with HCC, respectively. For the same groups, the
incidence of microbial infections was 61.9% and
33.3%, respectively (p=0.219). HCC has not re-
curred in any of the six patients.

Conclusions: The mean long-term survival after
liver transplantation for HB/DV and HCC sur-
passed 11 years. The superior survival of HCC pa-
tients is difficult to explain. The increased number
{almost double) of microbial infections in the non-
HCC population might be held accountable.

INTRODUCTION

In immunocompetent patients, hepatitis B virus
plus hepatitis D virus co-infection (HB/DV) is asso-
ciated with worse patient outcomes. In fact, HB/DV
results more often in chronification of liver disease
(1) and is associated with a higher risk of hepatic
decompensation and an elevated risk of hepatocel-
lular carcinoma (2). On the other hand, the results
of orthotopic liver transplantation (OLTx) in pa-
tients with HB/DV are superior than those of recipi-
ents with single hepatitis B virus infection (HBV)
(3,4). Indeed, in a recent comparative study, HB/DV
mean recipient survival was 13.3 years. whereas
HBV mean patient recipient was only 8.2 years (5).
[t seems that hepatitis D virus infection (HDV) im-
proves the outcomes of HBV after OLTx due to lower
re-infection rates {6-8). The use of single immuno-
prophylaxis with anti-HB immunoglobulin (HBIg)
after OLTx for HB/DV, yielded an average re-infec-
tion rate of approximately 17% (4,8-11). Combined
prophylaxis against the recurrence of HB/DV with
HBIg and nucleos(t)ide analogs appears to be even
more beneficial (12).

Approximately 25% of liver graft recipients with
HBYV are co-diagnosed with HCC. Presence of HCC
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is a significant prognostic indicator of an inferior
5-vear patient survival after OLTx (13). However,
that might not be the case for recipients with HB/
DV. Recurrence of cancer after OLTx for HB/DV
and HCC ranges from 0% to approximately 20%, 3
years post-transplant (8,12). Data of longer follow-
ups are lacking.

The aim of this study was to evaluate the long-
term survival outcomes of patients who underwent
OLTx for HB/DV and HCC.

METHODOLOGY

A total of 231 consecutive, primary, single-or-
gan OLTx were performed from 1990 to 2007 in cur
institution. All the recipients were adults. Their
records were retrospectively collected for analysis.
HB/DV was the cause of cirrhosis in 36 patients
(15.6%). Nine patients died during the first 3 post-
operative months from surgical complications. The
study group comprised the remaining 27 (10 fe-
males, 17 males) patients with a median age of 45
vears (range, 18-63 years). Median, minimum and
maximum follow-ups for the study group patients
were 1515, 365 and 4626 days, respectively.

No induction immunosupression was used,
Maintenance immunosupression included cy-
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closporine, mycophenolate mofetil and methylpred-
nisolone. Cyclogporine C_ levels were kept between
120-160pg/mL for the three first postoperative
months and between $0-120pg/mL thereafter. Myc-
ophenolate mofetil was quickly {over two-weeks
time) tapered down to 1000mg per os/day. Methyl-
prednisolone was either tapered to 4dmg per osiday
or completely discontinued by the sixth postopera-
tive month.

Twenty-five patients had no traceable HBV
DNA before transplant. Two patients had between
200-100,000 copiesimL of HBV DNA. No patient
with >100,000 copies/imL of HBV DNA was trans-
planted. Post-transplant prophylaxis against HBV
recurrence was achieved by HBIG administration
so as to maintain a titer of >500IU/L for the first
9 postoperative months and >100IU/IL thereafter.
Prophylaxis was always supplemented by ana-
logues (one or combination), i.e. lamivudine, adefo-
vir, entecavir or tenofovir, depending on the era of
treatment and the clinical scenario.

The study group was split according to the pres-
ence of HCC in the explant in two sub-groups. Sub-
group A’ (n=21, 77.8%) was free from HCC whereas
sub-group B’ (n=6, 22.2%) was diagnosed with HICC,
All sub-group B’ recipients were within Milan crite-
ria both by radiology and pathology (in the explant)
studies.

The patient survival was analyzed. Recipients’
and donors’ demographics (gender and age) and
other characteristics (donor’s length of stay in the
intensive care unit, cold ischemia time, model for
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FIGURE 1 Actuarial patient survival after liver fransplamiation far HB/DV cirrthosis, catego—
rized by absence {sub—group A) ar presence {sub—group B} of HCC in the explant. The 10—

year recipient survival was 45% and 80% for sub—group A and B, respectively (p=0.570).

end-stage liver disease (MELD) score at the time
of transplant, duration on the waiting list, renal
impairment and diabetes mellitus diagnosis) were
studied and compared between the two sub-groups.
The incidence of acute cellular rejection (ACR),
cytomegalovirus (CMV) infection, microbial infec-
tion, HBV recurrence and HCC recurrence was also
recorded and compared. Renal impairment was
defined as serum creatinine >1.7mgf/dL. Diabetes
mellitug was defined as the need for hypoglycemic
agents or insulin. ACR was diagnosed by liver bi-
opsy. CMV infection was diagnosed by PCR. In
order for the diagnosis of a microbial infection to
be placed, besides the clinical picture (fever and/or
white count abnormalities), a positive culture was
required. HBV recurrence was diagnosed by the re-
turn of HBsAg seropositivity. HCC recurrence was
always diagnosed by biopsy.

Data entry and statistical analysis were per-
formed using the SPSS statistical software, version
16.0.1 for Mac (SPSS Ine., Chicago, IL, USA). For
continuous data description mean values (+ stand-
ard deviation) were utilized and Mann Whitney U
was employed to identify statistical significance.
For categorical data, because of the small size of the
study group (n=27), absolute numbers were always
provided with percentages only in brackets. Statis-
tical significance was tested by the y* test (Fisher's
exact test). Kaplan-Meier analysis was employed to
caleulate and compare the recipients’ actuarial sur-
vivals, which were presented by mean values and
confidence intervals,

RESULTS

The study group mean patient actuarial sur-
vival was 3760 days (95% CI: 3013-4507), Mean
patient actuarial survival was 3011 days (95% CIL:
2344, 3679) and 4036 days (95% CI: 3002-5070) for
sub-group A’ and sub-group B’ respectively (Figure
1). Three deaths {one from intra-abdominal sepsis
due to chronic ischemic cholangitis, one from micro-
bial pneumonia and one from a heart attack) were
recorded in sub-group A. On the other hand, one
death (from a heart attack) was observed in sub-
group B.

The study group mean recipient age was 43.7
(£11.5) years, the mean duration on the waiting list
was 2698 (255.7) days and the mean MELD score
at the time of transplant was 15.7 (+5.9). No recipi-
ent was diagnosed with renal impairment or with
diabetes mellitus. On the other hand, mean donor
age was 40.7 (+15.9) years, mean donor’'s length of
stay in the intensive care unit was 7.2 (z2.1) days
and the mean cold ischemia time was 7.8 (22.0)
hours. When recipients’ and donor’s demograph-
ics and characteristics were studied separately for
the two sub-groups, no statistically significant dif-
ferences were identified, except for recipient age
(Table 1).

Three patients in sub-group A (14.3%) and one
patient in sub-group B (16.7%) had at least one epi-
sode of acute cellular rejection. All rejection episodes
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(Yes HCC) p-value
Recipient age (years) 41.3+£11.3 5224 8.0 0.042
Duration on the list {(days) 262.0+ 2323 297,29 + 350.8 0,842
MELD at the time of transplant 168+ 5.8 11.6= 3.1 0.088
Donor ege (vears) 40.3=16.0 42,3+ 17.2 0.887
Donor length of ICU stay {days) T1x21 7.2+23 0.977
Cold ischemia time {(hours) 80=21 7.0£1.9 0.195

The values are given in means £ standard deviation.

Incidence of b:;?f;’g&“ S(l;l;sgrgg%}B p-value
Acute cellular rejection 14.3% 16.7% 0.659
CMYV infection 19.0% 33.2% 0.404
Microbial infection 61.9% 33.2% 0.219
HB/DV recurrence 9.5% 16.7% 0.5456

Actual numbers (not percentuges) are given in the Rasults section of the text. Notice that, despite big numerical

differences, there is no statistical significance in any of the parameters that were studied.

were treated successfully with steroid boluses. Four
patients in sub-group A (19.0%) and two patients of
sub-group B (33.3%) were diagnosed with a CMV
infection. In sub-group A, the infection manifested
as pneumonia (2 cases), as hepatitis and as enteri-
tis. In sub-group B, the infection manifested as
pneumenia and as hepatitis. Thirteen patients in
sub-group A {61.9%) and twa patients of sub-group
B (33.3%) were diagnosed with a microbial infec-
tion. In sub-group A, the infection manifested as
urinary tract infection (4 cases), as pneumonia (4
cases}), as intra-abdominal sepsis (3 cases) and as
wound infection (2 cases). In sub-group B, the infec-
tion manifested as pneumonia and as intra-abdomi-
nal sepsis. No statistical significance was identified
between the two sub-groups for any of the observed
complications (T'able 2).

In 2 patients in sub-group A {9.5%) and in 1 pa-
tient in sub-group B (16.7%) recurrence of HBV was
diagnosed. This was not statistically significant
(Table 2). In all 3 cases, HDV was reactivated too.
In these patients, hepatitis was diagnosed within 4
months after serum HBsAg reappearance. One of
the 3 recipients (sub-group A) developed chronic ae-
tive hepatitis, still without cirrhosis at 61 months
post-transplant. The other two recipients spontane-
ously cleared serum HBsAg at 7 months post-trans-
plant. No de nevo HBV infection was diagnosed
in either sub-group A or sub-group B patients. No
HCC recurrence was diagnosed in sub-group B pa-
tients. No de novo malignancies were diagnosed in
either sub-group A or sub-group B patients.

DISCUSSION

The long-term survival of OLTx in patients with
HB/DV is superior to that of recipients with single
HBV (2,4). In this study, the 10-year patient surviv-
al was 68%, a number higher by almost 20% than
the ten-vear patient survival for all the recipients
transplanted in our center (14). This high long-term

survival rate may be due to several factors: i) the
low HBV recurrence rate of 11.1%; ii) the fact that
in the three cases of HBV recurrence, no patient
developed cirrhosis or severe liver failure requir-
ing re-transplantation; and iii) the absence of HCC
recurrence in patients that were transplanted for
HB/DV and cancer. Lower HBV recurrence rates in
transplanted patients for HBV/DV have frequently
been reported (5,8-12,15) and are attributed to the
HDV inhibitory effect on hepatitis B virus replica-
tion {15). On the other hand, the less severe evolu-
tion of HBV re-infection in patients transplanted
for HB/DV, proving that HDV is beneficial to the
natural course of HBV after OLTx not only due to
prevention of HBV recurrence, has been noted in
previous studies (4,10,11). However, no study has
pointed out the fact that the presence of HCC in the
explant might not be a predictor of inferior mortal-
ity of patients transplanted for HB/DV, although
relevant observations have been made at least in-
directly. For example, Samuel ef al. (8) presents no
mortality from HCC in five patients transplanted
for HB/DV and cancer, within 4 years of follow-up.
In another study, Rifai et al. (5) report a mean pa-
tient survival of 13.3 years after OLTx for HB/DV;
when HCC patients are excluded, the mean sur-
vival is increased (not statistically significant) by a
mere 0.4 years.

In the present study, long-term survival after
OLTx for HB/DV is not affected by the presence of
HCC in the explant. In fact, the 10-year survival
for recipients with HCC is higher (80%) than for
the recipients without HCC (45%). Despite the high
numerical difference, there is no statisticai signifi-
cance due to the small size of sub-group B (n=6).
However, it is tempting to assume that this is a
type 1T error and that patients with HB/DV and
HCC have at least equal, if not better, long-term
survival than patients without cancer.

Looking for an explanation of why liver recipi-
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ents with HB/DV and cancer might fare better than
those without HCC, we compared patient and do-
nor demographics and other characteristics (Table
1). The only parameter with statistical significance
was recipient age; however it was in favor of the
patients without HCC. On the other hand. MELD
score was numerically (but not statistically) higher
for the patients without HCC. However, since we
have excluded from the study all patients that died
during the postoperative period, the possible differ-
ence in MELD score cannot explained the difference
in long-term survival (16).

Two of the secondary end-points of this study
might explain why liver recipients with HB/DV
and cancer fare possibly better than those without
HCC.

Firstly, the incidence of microbial infections is
double in recipients without cancer. Again, despite
the high numerical difference, there is no statistical
significance due to the small size of sub-group B.
However, there is a definite trend, and since three
out of four deaths in sub-group A occurred due to
severemicrobial infections, it is tempting to assume
that This is one of the main reasons why liver recipi-
ents without HCC had an inferior survival. The ex-
planation for this observation is difficult. Perhaps,
the fear of HCC recurrence dictated a less “intense”
immunosupression. This fact might have resulted
in reduction of the incidence of microbial infections.
leading to the improved 10-year patient survival.
Indeed, median cyclosporine C_ levels, 12 months
post-transplant, were 118ng/ml and 92ng/mL for
recipients in sub-group A and B respectively. Al-
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