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As we know, gold standard therapy for hepatocellular
carcinoma (HCC) with underlying liver disease is orthotopic
liver transplantation (OLT) given that the malignant burden
is within certain criteria. Prior to 1996, outcomes were
quite poor with 5-year survival reported as low as 20% (1)
with transplants being performed without impedance for all
tumors of all sizes. Thankfully, Mazzaferro et 4l. developed
the Milan criteria changing the face of OLT for HCC for
the next 20 years with improved overall survival at 5 years
over 70% (2). While many groups have modified their
criteria for transplantation of HCC patients with some
including tumor markers and more lenient size criteria, the
Milan Criteria still remains the standard by which HCC
exception points are awarded in many areas of the world.
Biomarkers such as alpha feta protein (AFP), Protein
Induced by Vitamin K Absence -II (PIVKA-II) or Des-
gamma carboxyprothrombin (DCP), amongst others have
been included in some areas of the world for assessment
during OLT evaluation for HCC, as these may help add
more tumor biology to simple size and number criteria
(3,4). In the United States we continue to award exception
points based on the Milan Criteria, yet there are proposals
to begin to include biomarkers in the criteria for exception,
which will add additional tumor biology to the decision
making process (5). Unfortunately, despite improved
predictive models, we still will encounter a considerable
number of recurrences, as rates after transplantation range
from 8-21% (6,7). One of the newer accurate models of
recurrence was created by Agopian e 4/. who generate a
predictive nomogram (c-statistic of 0.85) which includes
numerous biomarkers that may help guide our management
of HCC patients who undergo OLT (8). Unfortunately,

some of the best indicators of post transplant recurrence
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are based on explant pathology, but this nomogram brings
to light other potential indicators of tumor biology. The
model demonstrates that neutrophil to lymphocyte ratio
(NLR) is one of the more powerful predictors of tumor
recurrence, a finding which has been shown in HCC as well
as across numerous other malignancies. The nomogram
takes NLR along with AFP and total cholesterol to broaden
the assessment of tumor and recipient biology. These
laboratory values are available at time of transplant and
should be evaluated when considering borderline potential
HCC candidates. Additionally, it takes into account known
explant characteristics of vascular invasion and tumor grade
which unfortunately limit the ability for this model to select
for patients pretransplant.

First, the concept of what to do with recipients of OLT
for HCC should be better defined. With numerous tools
including AFP, AFP-L3%, DCP, NLR, and recurrence
prediction models, we can assign risk to each patient (9).
We must not ignore the information at our fingertips and
need to remain attentive to tumor biology given explant
pathology and tailor immunosuppression and surveillance
for each individual patient. With the host of information
we have we must adapt and provide personalized medicine
within the realm of transplantation and malignancy.

What we know is that even with evolving tools and
prediction capability, we will be saddled with tumor
recurrence. Clearly when patients recur, prognosis is
undoubtedly poor. The majority of patients usually present
with multifocal recurrences making them difficult to treat,
often affording patients little hope for long-term survival.
One earlier study in 2004 reported that 32% of patients
were able to undergo potentially curative resection and
ultimately a 47% post-transplant survival (10). The data
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is, however, limited about what happens to patients post-
recurrence, but sadly this is a dilemma many patients and
transplant providers must address. The question remains:
what to do with them? How do we talk to patients and what
options do we have for them? The literature is relatively
scarce on what happens to patients post-recurrence. In one
of the earlier papers examining post transplant recurrence,
it was demonstrated that patients who suffered from acute
rejection had worse long-term outcomes likely related to
increase in immunosuppression. This finding should again
make transplant physicians pause and evaluate each singular
patient and lead to adjustments to minimize patient’s
immunosuppression. We must demonstrate caution when
treating HCC patients for acute rejection and ultimately
monitor them according to known increased risk.

A common theme in post-transplant recurrence is not
surprisingly: the earlier recurrence, the worse outcomes
with regards to mortality (11,12). Very early recurrence is
likely a surrogate for systemic disease or extrahepatic disease
at time of transplant or very aggressive tumor biology that
may seed the host at time of transplant. Unfortunately
these cases are unavoidable and options for these patients
remain limited. In some circumstances, however,
patients may present with resectable disease, which may
be addressed. Long-term survival maybe possible with
aggressive treatment with 5-year survivals reported over
50% in specific subsets of populations (13). This gives hope
and opportunity to the transplant community to address
identification of recurrence early and affording patients a
chance at meaningful survival. Albeit surgery is clearly an
excellent prognostic factor with regards to HCC recurrence,
it biases most risk analysis. These patients are already
destined for improved outcomes because resectability in
most cases implies less tumor burden.

A recent comprehensive analysis was created examining
mortality after tumor recurrence excluding intervention
and therapies to limit underlying bias (14). Again, time
to recurrence is one of the worst prognostic factors, but
fascinatingly MELD score was the poorest predictor
of mortality after recurrence. This can be explained by
perhaps the long term weakened state of these patients at
time of recurrence limiting options for therapy or perhaps
their underlying prolonged overly immunosuppressed
state while deconditioned allowing for more aggressive
recurrences. Additionally, NLR was found to be an
independent predictor of mortality in this model for
mortality after recurrence; perhaps again a representative
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of the inflammatory milieu at time of transplant. This risk
model includes a host of other factors allowing for a scoring
system that can label recipients in different risk categories.
The outcomes for aggressive intervention within lower
risk groups certainly should provide hope to providers and
patients that there is not a “one size fits all” outcome for
patients with recurrence.

Moving forward we must continue to include markers
for tumor biology when considering OLT candidates with
HCC, but unfortunately we will remain burdened with
tumor recurrences. We must, as a community, evaluate each
OLT recipient with a personalized approach, as we may be
able to afford them a chance for meaningful survival if they
are to recur.
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