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Effect of Mandatory 6-Month Waiting 
Period on Waitlist and Transplant 
Outcomes in Patients With Hepatocellular 
Carcinoma
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and Dilip Moonka2

BACKGROUND AND AIMS: Organ Procurement and 
Transplantation Network/United Network for Organ Sharing 
(OPTN/UNOS) policy mandates a 6-month waiting period be-
fore exception scores are granted to liver transplant candidates 
with hepatocellular carcinoma (HCC). This study aims to evalu-
ate waitlist and posttransplant outcomes in patients with HCC, 
before and after implementation of the 6-month waiting rule.
APPROACH AND RESULTS: We examined two groups 
from the UNOS registry: Group 1 (pre-6-month rule) con-
sisted of patients registered as transplant candidates with 
HCC from January 1, 2013, to October 7, 2015 (n  =  4,814); 
group 2 (post-6-month rule) consisted of patients registered 
from October 8, 2015, to June 30, 2018 (n  =  3,287). As 
expected, the transplant probability was higher in the first 
6  months after listing in group 1 than group 2 at 42.0% 
versus 6.3% (P  <  0.001). However, the 6-month waitlist mor-
tality/dropout rate was lower in group 2 at 1.2% than group 
1 at 4.1% (P  <  0.001). To assess regional parity of transplant, 
UNOS regions were categorized into three groups based on 
Model for End-Stage Liver Disease score at transplant: lower-
score (regions 3, 10, and 11), middle-score (1, 2, 6, 8, and 9), 
and higher-score region groups (4, 5, and 7). Outcomes were 
compared from the time exception points were given, which 
we defined as conditional waitlist outcomes. Conditional 
 waitlist mortality/dropout decreased, and transplant probability 
increased in all region groups, but the benefits of the policy 
were more pronounced in the higher and middle-score groups, 
compared with the lower-score group. The decline in waitlist 

mortality/dropout was only significant in the high Model for 
End-Stage Liver Disease group (P  <  0.001). No effect was 
observed on posttransplant mortality or percent of patients 
within Milan criteria on explant.
CONCLUSIONS: The HCC policy change was associ-
ated with decreased waitlist mortality/dropout and increased 
transplant probability. The policy helped to decrease but did 
not eliminate regional disparities in transplant opportunity 
without an effect on posttransplant outcomes. (He#a%olo() 
2020;72:2051-2062).

Liver transplantation is an established treatment 
option for hepatocellular carcinoma (HCC). 
In the United States, donated livers are allo-

cated using the Model for End-Stage Liver Disease–
Sodium (MELD-Na) score, which predicts 90-day 
mortality. Because patients with HCC often have low 
laboratory MELD-Na scores that do not reflect their 
mortality from cancer spread, Organ Procurement and 
Transplantation Network (OPTN)/United Network 
for Organ Sharing (UNOS) policy assigns an excep-
tion score to more accurately reflect true mortality.(1-4) 
Since 2005, patients with T2 lesions had been given 
an exception score of 22, which would increase an 
additional 3 points every 3  months.(5) In 2015, this 
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policy underwent a major revision. Heimbach et al.,(6) 
using simulated allocation modeling, demonstrated 
that a 6-month delay would help alleviate disparity 
of transplant access between patients with HCC and 
without HCC and geographic variability in trans-
plant rates in patients listed with HCC. Patients 
with T2 lesions were initially listed with their calcu-
lated laboratory MELD-Na scores, and an exception 
score of 28 was given 6  months after listing (man-
datory 6-month waiting rule), provided that patients 
remained within the mandated tumor size (Milan cri-
teria) and alpha-fetoprotein (AFP) limits.(7) An addi-
tional benefit of the 6-month waiting period is that it 
might improve posttransplant outcomes by allowing 
observation of tumor biology, and avoiding transplant 
in patients with aggressive cancers likely to recur. 
Longer waiting times have been associated with lower 
tumor recurrence after transplant.(8)

The aim of this study is to evaluate the effect of 
the 6-month waiting policy on waitlist outcomes, 
regional disparity in transplant for HCC, and trans-
plant outcomes by comparing patients listed with 
HCC before and after the policy change. However, 
there are concerns with the use of the 6-month wait-
ing period as part of the actual waiting time for liver 
transplantation for all analyses. With the 6-month 
rule, the incidence of transplant rises steeply after 
6  months. The proportionality of mortality/dropout  
and transplant are not well preserved between the 
pre- and post-waiting period groups, which precludes 
appropriate comparisons of the hazard of waitlist out-
comes. Previous work analyzing the effects of the new 
policy on waitlist outcomes did not address this con-
cern.(9,10) To better assess the effects of the 6-month 
waiting time, we also looked at waitlist outcomes from 
the time the HCC exception scores are granted. We 
defined this as “conditional waitlist outcomes.” The 

study evaluates both conventional and conditional 
waitlist outcomes.

Methods
STUDY COHORT

This study uses data from the OPTN/UNOS con-
tained in the Standard Transplant Analysis and Research 
(STAR) file, which includes data for all patients on the 
liver waitlist registered up until June 30, 2018. The last day 
of follow-up was September 7, 2018. All adult patients 
(18  years or older) registered from January 1, 2013, to 
June 30, 2018, for liver transplantation were assessed 
(n = 57,150). Patients listed for liver transplantation com-
bined with other organs were excluded (n = 7,163). We 
evaluated only patients listed with the HCC exception 
using the STAR identifier “EXC-HCC” as well as those 
with “EXC_DIAG as HCC” and “HCC_DIAG as 
HCC.” There were 8,101 patients listed with exception 
scores for HCC who remained active until the last day 
of follow-up on the waitlist. We examined two patient 
groups: group 1 (n  =  4,814) is the pre-6-month wait-
ing rule group, consisting of patients registered on the 
list between January 1, 2013, and October 7, 2015, and 
group 2 (n  =  3,287) is the post-6-month waiting rule 
group, consisting of patients registered between October 
8, 2015, and June 30, 2018. The study was approved for 
an institutional review board (IRB) waiver after Henry 
Ford Health System IRB review.

ANALYSIS FOR WAITLIST 
OUTCOMES

Differences in follow-up time between groups 1 and 
2 might cause a withdrawal bias. In addition, waitlist 
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