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Liver transplantation (LT) is an efficacious curative

treatment for select patients with hepatocellular carci-

noma (HCC). The transplant allocation system assigns

Model for End-Stage Liver Disease (MELD) exception

points to patients with HCC to reflect their wait-list mor-

tality and prioritization for LT. The most recent change in

allocation policy mandates a 6-month observation period

before priority listing and a maximum score of 34 points.

This change not only promotes more equitable allocation

of donor organs between HCC and non-HCC patients

but also provides an opportunity to assess tumor biology.

Although patients with good tumor biology will have

treatment-responsive HCC and remain within Milan crite-

ria while awaiting transplantation, those with poor tumor

biology will have tumor progression and drop off the

waiting list. In this article, we review the evidence and

implications behind MELD exception points for patients

with HCC.

LT is a preferred treatment for patients with HCC

because it removes both the tumor and the cirrhotic

liver, thereby maximizing recurrence-free survival rates.

Although MELD scores accurately predict 3-month mor-

tality for most patients with cirrhosis, it underestimates

risks of mortality and waiting list dropout for patients

with HCC. Starting in 2002, HCC patients were provided

with MELD exception points to balance their risk of

tumor progression and dropout to the 3-month liver-

related mortality risk of non-HCC patients. Given subse-

quent data suggesting HCC patients were at advantage

compared with non-HCC patients, the MELD exception

policy was adjusted several times, including decreases in
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exception points in 2003 and 2005 and the most recent

change in 2015 (Table 1).

In contrast with prior changes that focused on number

of exception points awarded to HCC patients, the most

recent change addresses timing of exception points. Pre-

viously, patients were awarded priority listing with a

MELD exception score of 22, which was increased every

3 months. Under the current policy, patients are initially

listed with their natural MELD score and awarded a

MELD exception score of 28 points after a 6-month wait-

ing period, which then increases every 3 months to a

maximum score of 34 points. In a modeling study using

Scientific Registry of Transplant Recipients data, Heim-

bach and colleagues1 found an immediate MELD excep-

tion score of 22, a 3-month delay before granting 25

exception points, a 6-month delay before granting 28

exception points, and a 9-month delay before granting

29 exception points yielded transplant rates of 108.7,

65.0, 44.2, and 33.6 for HCC patients, compared with

30.1, 32.5, 33.9, and 34.8 for non-HCC candidates. The

authors concluded a 6- to 9-month delay reduces dispar-

ity in transplant rates between HCC and non-HCC candi-

dates and creates more equal access to LT.

This policy change also facilitates selection of patients

with good tumor biology and lower risk of posttransplant

recurrence. Tumor burden is an imperfect surrogate

for tumor biology because there is variation in natural

history and treatment responsiveness between patients.

Although patients meeting Milan criteria, that is, a single

tumor less than 5 cm or two to three tumors each less

than 3 cm without vascular invasion or metastatic dis-

ease, typically have high recurrence-free survival rates,

posttransplant recurrence is observed in approximately

10% of patients.2 Similarly, some patients with tumors

exceeding Milan criteria have good tumor biology and

are at low risk for posttransplant recurrence. Unfortu-

nately, many markers of tumor biology are not available

pretransplant (e.g., presence of microvascular invasion),

not validated (e.g., circulating tumor cells), or insuffi-

ciently accurate (e.g., alpha-fetoprotein levels). Although

short wait times may reduce the risk for dropout and

pretransplant mortality, it does not allow adequate time

to assess tumor biology. An analysis of the United Net-

work for Organ Sharing (UNOS) database found HCC

patients transplanted in short waiting-time regions have

significantly higher risk for posttransplant mortality than

those transplanted in long waiting-time regions (hazard

ratio 1.55, 95% confidence interval 1.38-1.74).3 Simi-

larly, a multicenter study with 881 HCC patients found

waiting times less than 6 months are predictive of post-

transplant recurrence (hazard ratio 3.0, 95% confidence

interval 1.2-7.0).4

In regions with long wait times for LT, HCC patients

are often treated with locoregional therapy, such as

transarterial chemoembolization (TACE), to control tumor

burden and decrease the chance of dropout. Several

studies have suggested treatment responsiveness may be

a useful surrogate of tumor biology and can help select

optimal transplant candidates (Fig. 1). A study among

398 HCC patients listed for LT found lack of complete

response to the first locoregional therapy was an inde-

pendent predictor of dropout.5 Combining treatment

response with tumor burden and alpha-fetoprotein level

after first locoregional therapy defined a subgroup of

patients with very low risk for tumor progression and

dropout (1-year probability rate, 1.3%). Although the

authors proposed these patients might not require the

same listing priority as other HCC patients, restricting

MELD exception points from these patients might be

selecting against those with the best posttransplant out-

comes, because characteristics associated with a lower

risk for dropout are the same as those associated with

better posttransplant outcomes. Persistent disease after

locoregional therapy is associated with higher posttrans-

plant tumor recurrence rates, independent of tumor

TABLE 1. MODEL FOR END-STAGE LIVER DISEASE

EXCEPTION POINTS FOR PATIENTS WITH HEPATOCEL-

LULAR CARCINOMA

Year MELD Exception Points

2002 29 exception points for T2 lesions

24 exception points for T1 lesions

2003 24 exception points for T2 lesions

20 exception points for T1 lesions

2004 24 exception points for T2 lesions

No exception points for T1 lesions

2005 22 exception points for T2 lesions

No exception points for T1 lesions

2015 Natural MELD score at time of listing for T2 lesions

28 exception points after 6 months

Maximum of 34 MELD exception points
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burden, and significantly worse posttransplant survival

(Fig. 2).6

The relationship between treatment response and

tumor biology has also been highlighted in the HCC

downstaging literature. Downstaging, that is, use of

locoregional therapies to bring tumors outside of Milan

criteria to within Milan criteria, allows for reduction in

tumor burden and provides an observation period to

determine tumor biology. In the largest single-center

study among 114 patients, Yao and colleagues7 used a

prospective downstaging protocol, with a priori inclusion

criteria, to evaluate the effectiveness of downstaging and

post-LT outcomes. Most importantly, the study protocol

required a mandatory 3-month waiting period before LT

after downstaging to confirm patients remained within

Milan criteria. After a median 9.8-month time from

downstaging to LT, downstaging was successful in

65.3% and posttransplant recurrence rates were 7.5%,

which was comparable with those who presented within

Milan criteria at the center. When a similar downstaging

protocol was expanded to several region 5 centers, simi-

lar results were observed, with 5-year recurrence rates of

13%.8 Although these results are favorable, they are not

universal, as shown in a systematic review of the litera-

ture on downstaging (Fig. 3).9 Although more data are

needed, it appears a priori inclusion criteria and a man-

datory waiting time before LT to observe tumor biology

is an approach that may yield the best outcomes.

SUMMARY

LT plays an important role in the management of

patients with HCC, providing the best opportunity for

long-term recurrence-free survival. The most recent

change in UNOS policy includes a 6-month observation

period before priority listing and a cap of 34 points. This

policy change will promote more equitable allocation

of donor organs between HCC and non-HCC patients on

the waiting list. Further, it provides a valuable

FIG 1 Treatment-responsive HCC: patient with complete response to therapy 3 months after TACE. Arrow denotes pretreatment tumor
(left) and response to therapy with lack of arterial enhancement (right).

FIG 2 Treatment-nonresponsive HCC: Patient with progressive disease over 6 months despite TACE. Arrow shows initial lesion pretreat-
ment (left) and interval progression, with several new HCC nodules after treatment (right).
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opportunity to go beyond simply using Milan criteria and

instead assessing tumor biology to select those at accept-

able risk for posttransplant recurrence.
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FIG 3 Forest plot of posttransplant HCC recurrence rates among patients who were downstaged to within Milan criteria.
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