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Offer acceptance practices may cause geographic variability in allocation Model for End-Stage Liver Disease (aMELD)

score at transplant and could magnify the effect of donor supply and demand on aMELD variability. To evaluate these

issues, offer acceptance practices of liver transplant programs and donation service areas (DSAs) were estimated using

offers of livers from donors recovered between January 1, 2016, and December 31, 2016. Offer acceptance practices were

compared with liver yield, local placement of transplanted livers, donor supply and demand, and aMELD at transplant.

Offer acceptance was associated with liver yield (odds ratio, 1.32; P < 0.001), local placement of transplanted livers (odds

ratio, 1.34; P < 0.001), and aMELD at transplant (average aMELD difference, –1.62; P < 0.001). However, the ratio of

donated livers to listed candidates in a DSA (ie, donor-to-candidate ratio) was associated with median aMELD at trans-

plant (r 5 20.45; P < 0.001), but not with offer acceptance (r 5 0.09; P 5 0.50). Additionally, the association between

DSA-level donor-to-candidate ratios and aMELD at transplant did not change after adjustment for offer acceptance. The

average squared difference in median aMELD at transplant across DSAs was 24.6; removing the effect of donor-to-

candidate ratios reduced the average squared differences more than removing the effect of program-level offer acceptance

(33% and 15% reduction, respectively). Offer acceptance practices and donor-to-candidate ratios independently contributed

to geographic variability in aMELD at transplant. Thus, neither offer acceptance nor donor-to-candidate ratios can

explain all of the geographic variability in aMELD at transplant.
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Because of the controversy surrounding liver allocation,
the determinants of geographic disparities in access to
liver transplant and, specifically, geographic variability in
median allocation Model for End-Stage Liver Disease
(aMELD) score at transplant are contested. Most

proposals assume that geographic variability in deceased
donor liver supply and demand is the underlying cause

of geographic variability in median aMELD at trans-

plant. However, offer acceptance practices could be an
important determinant. For example, below-average

offer acceptance in kidney transplantation was associ-

ated with higher odds of kidney discard and lower odds
of local placement, ie, kidneys transplanted in the recov-

ering donation service area (DSA).(1) A similar associa-

tion in liver transplantation could artificially depress

local donor supply and lead to higher aMELD at trans-

plant than expected based on the local donor supply and

demand. However, previous studies of liver offer accep-

tance practices have not addressed the relationship

between offer acceptance and geographic variability in

aMELD at transplant.
We investigated several dimensions of the relation-

ship between offer acceptance practices and geographic
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variability in aMELD at transplant. Specifically, the
following:

1. The association of offer acceptance with liver yield
or local placement of recovered and eventually
transplanted livers. This is a potential mechanism
that could cause DSAs with below average offer
acceptance to perform transplants in recipients with
higher aMELD than expected.

2. The association between offer acceptance practices
and aMELD at transplant. This association would
suggest that offer acceptance practices contribute to
geographic variability in aMELD at transplant.

3. The association between donor supply and demand
and aMELD at transplant. Although this relation-
ship has been previously observed,(2) we specifically
evaluated the association after adjusting for offer
acceptance practices. If offer acceptance practices
confound the geographic disparities caused by
donor supply and demand, then the adjusted associ-
ation between donor supply and demand and
aMELD at transplant should attenuate. Otherwise,
offer acceptance and donor supply and demand
would likely be independent contributors to geo-
graphic variability in aMELD at transplant.

4. The average squared differences of median aMELD
at transplant after removing the effect of offer accep-
tance practices or the effect of donor supply and
demand. This helps conceptualize the relative im-
portance of offer acceptance versus donor supply and
demand to geographic variability in aMELD at
transplant. For example, the component that most

reduces the average squared differences contributes
more to geographic variability in median aMELD at
transplant.

The literature on offer acceptance practices in
liver transplantation is sparse with respect to the in-
fluence on geographic variability in aMELD at trans-
plant. A better understanding of the relationship
between offer acceptance practices and geographic vari-
ability in aMELD at transplant will help inform dis-
cussions of liver allocation.

Patients and Methods
This study used Scientific Registry of Transplant
Recipients (SRTR) data. The SRTR data system
includes data on all donors, wait-listed candidates, and
transplant recipients in the United States, submitted by
the members of the Organ Procurement and Trans-
plantation Network (OPTN), and has been described
elsewhere.(3) The Health Resources and Services
Administration, US Department of Health and
Human Services, provides oversight of the activities of
the OPTN and SRTR contractors.

LIVER OFFER ACCEPTANCE
MODEL

Discrete-time survival models estimated the probabil-
ity of acceptance separately for offers to pediatric or
adult candidates from match runs that ended in accep-
tance, and they were estimated with generalized linear
models with a logit link. The timescale was the num-
ber of previous offers, and a semiparametric baseline
hazard function (ie, the effect of the number of previ-
ous offers) ensured a nonzero probability of acceptance
for each offer. The survival model for offers to adult
candidates was stratified by donor age: �40 or >40
years. The offer acceptance model adjusted for donor
quality, candidate health, and donor-candidate interac-
tions. The model used match runs for livers recovered
between January 1, 2016, and December 31, 2016.
The Supporting Materials provide a thorough descrip-
tion of the offer acceptance model.

The offer acceptance model assumed that each offer
to a program within a match run was independent after
adjusting for donor and candidate characteristics. This
assumption is likely false as numerous anecdotes des-
cribe programs declining every offer associated with a
donor after receiving the initial offer. Programs that
receive offers from unacceptable donors will likely have
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lower offer acceptance ratios than if they had never
received the offers. However, the model adjusts for
offer number, and the probability of acceptance
typically decreases with higher offer numbers (see Sup-
porting Fig. 1). Additionally, programs that regularly
decline every offer associated with a liver may artifi-
cially restrict the donor pool, and aMELD at trans-
plant may therefore be higher. Because this is related
to the question of interest, the offer acceptance model
should not remove the potential effect.

The descriptive statistics of the offer data were strati-
fied by offer number to emphasize the differences in
acceptance practices at different points in the match run.
The specific categories were the first offer, offers 2-10,
and offers after 10. Frequencies and percentages summa-
rized categorical variables, whereas mean and standard
deviation (SD) summarized continuous variables.

ESTIMATION OF PROGRAM-
AND DSA-LEVEL OFFER
ACCEPTANCE RATIOS

The program- and DSA-level offer acceptance ratios
were estimated separately from the liver offer acceptance
model to alleviate the computational burden associated
with the large number of deceased donor liver offers
(over 170,000 offers in the cohort). After estimating the
liver offer acceptance model, a generalized linear mixed
effects model with a logit link estimated the program-
and DSA-specific offer acceptance ratios with a random
intercept term.(4) The offer acceptance ratios accounted
for donor and candidate characteristics through an offset
term equal to the linear predictors from the liver offer
acceptance model.

METRIC OF DONOR SUPPLY
AND DEMAND

The metric of donor supply and demand in a DSA was
the number of recovered liver donors and the number
of candidates on the waiting list in the DSA between
January 1, 2016, and December 31, 2016, ie, donor-
to-candidate ratios. This metric focuses on the current
state of liver supply and demand and may be subject to
historical disparities and/or differential listing practi-
ces, which have been implicated in geographic variabil-
ity in aMELD at transplant.(2) Sensitivity analyses
considered each combination of incident listings (ie,
listing on or after January 1, 2016), candidates with
aMELD � 15, and candidates with aMELD � 20 at

any point between January 1, 2016, and December 31,
2016.

METRIC OF GEOGRAPHIC
DISPARITIES IN ACCESS
TO TRANSPLANT

The aMELD of transplant recipients in a DSA was
the metric of geographic disparities in access to
deceased donor liver transplant. Conceptually, in an
allocation system with geographic equity, the aMELD
at transplant would be similar across DSAs because the
allocation system would not result in greater illness
severity and wait-list mortality rate prior to transplant
across listing DSAs. Additionally, aMELD at trans-
plant is typically the metric of geographic disparities
for the current discussions of liver allocation. The
aMELD was assessed for recipients who underwent
transplant between January 1, 2016, and December 31,
2016.

ASSOCIATION OF OFFER
ACCEPTANCE WITH LIVER
YIELD AND LOCAL
PLACEMENT

A multiple logistic regression estimated the associa-
tion of DSA-level offer acceptance ratios (on log
base 2 scale) with the likelihood of liver yield and
local placement of transplanted livers recovered in
the DSA. By placing the offer acceptance ratios on
the log base 2 scale, the interpretation of the odds
ratios was the increase or decrease in odds for every
doubling of the DSA-level offer acceptance ratio.
The liver yield analysis used “recovered donors,” ie,
donors from whom any solid organ was recovered,
which is the liver yield definition from regulatory
review of organ procurement organizations (OPOs).
The analysis of local placement used transplanted liv-
ers rather than recovered donors because the export
status of discarded livers is unknown. For both anal-
yses, the cohort was donors recovered in a DSA with
an active liver transplant program between January 1
and December 31, 2016. An active program was
required in the DSA to guarantee the existence of
the DSA-level offer acceptance ratio.

The logistic regressions adjusted for several donor
factors including hepatitis C, hepatitis B, history of
hypertension, insulin dependence, diabetes status,
mechanism of death, Public Health Service (PHS)
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increased infectious risk, sex, blood type, cause of
death, circumstance of death, past or current cigarette
use, past or current cocaine use, past or current use of
other drugs, current alcohol use, history of cancer, car-
diac arrest after brain death, history of myocardial
infarction, protein in urine, time between support
withdrawal and cross-clamp for donation after circula-
tory death (DCD), recovery outside of the contiguous
United States, partial pressure of oxygen, partial pres-
sure of oxygen/fraction of inspired oxygen, serum cre-
atinine, body mass index, liver donor risk index,(5) and
age. The effects of continuous variables were estimated
with splines.

DSA-level offer acceptance ratios were used because
recovered livers are allocated at the DSA rather than
the program level. Additionally, the effect of program-
level offer acceptance on liver yield or local placement
is difficult to identify because several programs can
receive offers for a given liver, and receiving the offer
may depend on the acceptance decisions of other
programs.

ASSOCIATIONS BETWEEN aMELD
AT TRANSPLANT, DONOR-TO-
CANDIDATE RATIOS, AND OFFER
ACCEPTANCE

Pearson correlation coefficients estimated the program-
and DSA-level associations between offer acceptance
ratios, donor-to-candidate ratios, and median aMELD
at transplant. If offer acceptance ratios are not associ-
ated with donor-to-candidate ratios, then the associa-
tion between donor-to-candidate ratios and aMELD
at transplant is likely not confounded by offer accep-
tance practices. That is, the lack of an association
would suggest that offer acceptance and donor-to-
candidate ratios are independent contributors to geo-
graphic variability in aMELD at transplant. To further
investigate the hypothesis, a multiple linear regression
estimated the recipient-level association of aMELD at
transplant with donor-to-candidate ratios (on the log
base 2 scale) before and after adjusting for program-
specific offer acceptance ratios. If the association
between aMELD at transplant and donor-to-candidate
ratios did not meaningfully change after adjustment for
offer acceptance, then offer acceptance practices likely
did not confound the relationship.

To characterize the relative importance of offer
acceptance practices and donor-to-candidate ratios on
geographic variability in median aMELD at trans-
plant, the effect of offer acceptance and donor-to-

candidate ratios was removed with the estimated
effects from the multiple linear regression. Specifically,
for each recipient, aMELD at transplant was modified
by subtracting, for example, the effect of offer accep-
tance times the program-level offer acceptance ratio.
These modified values, which removed the effect of
program-level offer acceptance or donor-to-candidate
ratios, were aggregated over DSAs. The median
adjusted aMELD at transplant across DSAs was illus-
trated with maps of the United States, and the average
squared differences were calculated.

All analyses were completed in R, version 3.3.3 (R
Foundation for Computing, Vienna, Austria). Splines
were estimated with the mgcv package.

Results

CHARACTERISTICS
OF OFFERS FOR DECEASED
DONOR LIVERS

As expected, the acceptance rate for the first 10
offers was �14% and approximately 1% for later
offers (Table 1). Compared with candidates at later
offers, candidates at early offers were younger,
weighed less, were more likely to have undergone
previous liver transplant, and had higher aMELD.
Similarly, donors at early offers were younger,
weighed less, and were more likely to have donated
after brain death or to have lower DCD warm ische-
mia time, ie, minutes between withdrawal of support
and cross-clamp.

ASSOCIATION OF DSA-LEVEL
OFFER ACCEPTANCE WITH
LIVER YIELD AND LOCAL
PLACEMENT

After adjusting for donor factors, DSA-level offer
acceptance was strongly associated with liver yield for
donors recovered in the DSA and local placement of
transplanted livers recovered in the DSA (Table 2).
For example, doubling the DSA-level offer acceptance
ratio was associated with 24% higher odds of liver yield
(P < 0.001) and 34% higher odds of the liver being
transplanted in the local DSA (P < 0.001). Thus,
higher offer acceptance was associated with a higher
likelihood that donated livers were used and that they
were transplanted in the local DSA.
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ASSOCIATION BETWEEN OFFER
ACCEPTANCE AND DONOR-TO-
CANDIDATE RATIOS

Donor-to-candidate ratios in a DSA were not associ-
ated with program- or DSA-level offer acceptance
ratios (P 5 0.52 and 0.50, respectively; Fig. 1). That
is, programs in DSAs with relatively low donor supply
compared with demand did not necessarily have more
conservative offer acceptance practices. Conversely,
programs in DSAs with relatively high donor supply
compared with demand did not have, on average, more
aggressive offer acceptance practices.

ASSOCIATION OF aMELD AT
TRANSPLANT WITH OFFER
ACCEPTANCE AND DONOR-TO-
CANDIDATE RATIOS

We found an association between program-level offer
acceptance and the median aMELD of recipients at
the program (r 5 20.48; P < 0.001; Figs. 2 and 3),

and an association between DSA-level offer acceptance
and the median aMELD of recipients in the DSA
(r 5 20.24; P 5 0.008). Donor-to-candidate ratios in
a DSA were associated with the median aMELD of
transplant recipients at programs (r 5 20.45; P <
0.001) and in DSAs (r 5 20.56; P < 0.001). In other
words, higher offer acceptance and higher donor-to-
candidate ratios were moderately associated with lower
median aMELD at transplant.

In the unadjusted recipient-level linear regression
(Table 3), doubling the DSA-level donor-to-candidate
ratio was associated with a 21.58 average difference in
aMELD at transplant (P < 0.001). The association was
unchanged after adjusting for program-level offer accep-
tance ratios (average difference in aMELD at transplant
per doubling in donor-to-candidate ratio, –1.57;
P < 0.001). That is, program-level offer acceptance
practices were not an apparent confounder of the associ-
ation between donor-to-candidate ratios and aMELD
at transplant.

AVERAGE SQUARED
DIFFERENCES INMEDIAN
aMELD AT TRANSPLANT ACROSS
DONOR SERVICE AREAS

The average squared difference in median aMELD at
transplant across DSAs was 24.6 (Fig. 4). The average
squared difference in median aMELD at transplant

TABLE 2. The Association of DSA-Specific Offer
Acceptance Ratios (on Log Base 2 Scale) With Liver Yield

and Local Placement of Livers Recovered in the DSA
Odds Ratio (95% CI) P Value

Liver yield 1.32 (1.21-1.44) <0.001
Placement 1.34 (1.24-1.45) <0.001

TABLE 1. Descriptive Statistics for Deceased Donor Liver Offers Across Different Points in the Match Run

Offer Characteristics

First Offer
(n 5 5855)

Offers 2-10
(n 5 24,886)

Offers > 10
(n 5 141,659)

Acceptance 1004 (17) 3560 (14) 2077 (1)
Candidate characteristics

Age, years 38 6 24 46 6 23 56 6 13
Weight, kg 66 6 37 72 6 33 83 6 22
Male 3264 (56) 14,945 (60) 90,273 (64)
Previous liver transplant 1062 (18) 2053 (8) 4589 (3)
aMELD 37 6 6 31 6 8 21 6 8

Donor characteristics
Age, years 39 6 17 41 6 18 48 6 18
Weight, kg 79 6 25 82 6 25 87 6 24
Heavy alcohol use 924 (16) 4084 (16) 22,835 (16)
PHS increased infectious risk 1490 (25) 6358 (26) 36,524 (26)
Brain dead 5464 (93) 22,452 (90) 122,186 (86)
DCD warm ischemia time: <20 minutes 127 (2) 815 (3) 7461 (5)
DCD warm ischemia time: 20-30 minutes 225 (4) 1362 (5) 10,084 (7)
DCD warm ischemia time: >30 minutes 39 (1) 257 (1) 1928 (1)
HCV positive 374 (6) 1485 (6) 8116 (6)

NOTE: Data are given as n (%) and mean6 SD. DCD warm ischemia time is the time between withdrawal of donor support and
cross-clamp.
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was reduced by approximately 15% to 20.9 after the
observed variability in program-level offer acceptance
was removed. In contrast, the average squared differ-
ence in median aMELD at transplant was reduced by
approximately 33% to 16.4 after the observed variabil-
ity in donor-to-candidate ratios was removed. The var-
iability in DSA-level donor-to-candidate ratios had a
larger apparent effect on the variability in median
aMELD at transplant than the variability in program-
level offer acceptance practices.

Discussion
Variation in offer acceptance practices was associated
with liver yield, local placement of transplanted livers,
and geographic variability in aMELD at transplant.
However, offer acceptance was not associated with
donor-to-candidate ratios and did not confound the
association of donor-to-candidate ratios with aMELD
at transplant. Offer acceptance and donor-to-candidate
ratios were therefore independent contributors to
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FIG. 1. The association between program- and DSA-level offer acceptance and donor-to-candidate ratios. The donor-to-candidate
ratios are measured at the DSA level.
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FIG. 2. The program- and DSA-level association between offer acceptance and median aMELD.
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geographic variability in aMELD at transplant. Fur-
thermore, offer acceptance practices had a smaller
apparent effect than donor-to-candidate ratios on the
squared differences in median aMELD at transplant
across DSAs. Thus, geographic variability in aMELD
at transplant is not entirely explained by only offer
acceptance practices or donor-to-candidate ratios.

Reducing program-level variability in offer accep-
tance practices could have several benefits. First, lower
geographic variability in aMELD at transplant could
improve equity in access to liver transplant. Second,
because offer acceptance of first-ranked liver offers was
associated with wait-list mortality,(6) reducing variabil-
ity in offer acceptance could also reduce program-level
variability in wait-list mortality. However, reducing
program-level variability in offer acceptance practices is
not straightforward. Many authors advocate further
emphasis on offer acceptance, eg, in program evalua-
tions, while simultaneously acknowledging that some

program-level variability in offer acceptance is expected
due to variability in expertise.(6-8) Furthermore, vari-
ability in program-level offer acceptance may be caused
by differences in institutional resources available to the
program, which may suggest an association between
offer acceptance and program volume. Low offer
acceptance for high-risk donors may also be appro-
priate for low-volume liver programs; prior research
observed worse posttransplant outcomes in low-
volume compared with high-volume programs.(9)

Alternatively, poor outcomes of recent transplants and
the fear of regulatory review could cause below average
offer acceptance practices. Thus, further research
should investigate the program-level determinants of
offer acceptance and assess the tradeoff of higher offer
acceptance and the correspondingly better access to
transplant with potentially worse posttransplant out-
comes at, for example, small-volume programs.

The association between offer acceptance and liver
yield suggests that improving offer acceptance could
improve the likelihood of liver yield. However, offer
acceptance practices have a nuanced relationship with
liver discard. For example, implementation of Share 35
was associated with a lower offer acceptance rate for the
first 5 offers of a match run,(10) but the unadjusted and
adjusted liver discard rate decreased after implementa-
tion of Share 35.(11,12) Thus, a higher offer acceptance
rate may not necessarily improve liver yield. Liver yield
could instead be a product of offer acceptance for the
entire match run rather than for the first 5 offers. For
example, Share 35 may have decreased the likelihood of
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FIG. 3. The association between program- and DSA-level median aMELD and the donor-to-candidate ratios.
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TABLE 3. The Association of DSA-Specific Donor-to-
Candidate Ratios (on Log Base 2 Scale) With Recipient-

Level Allocation MELD at Transplant

Adjustment for
Offer Acceptance

Odds Ratio
(95% CI) P Value

Unadjusted 21.58 (22.16 to 21.00) <0.001
Adjusted 21.57 (22.15 to 20.99) <0.001

NOTE: The association was estimated before and after adjusting
for program-level offer acceptance ratios (on log base 2 scale).
The interpretation is the average difference in aMELD at trans-
plant per doubling of the donor-to-candidate ratio.

WEY ET AL. LIVER TRANSPLANTATION, April 2018

484 | ORIGINAL ARTICLE



acceptance during the first 5 offers but improved offer
acceptance rates in other parts of the match run. A
broader focus on acceptance may be especially important
because 31% of recovered and transplanted livers in
2016 were accepted after the tenth offer and the livers
were from lower-quality donors, eg, older and heavier
(see Table 1). Additionally, preliminary research found
that the relationship between kidney offer acceptance
and discard may be modified by donor quality.(1) A sim-
ilar situation could exist for liver yield in different parts
of the match run. Further research should investigate
the causal mechanisms of the relationship between offer
acceptance and liver yield.

The association of offer acceptance with liver yield
and local placement of transplanted livers extends a
similar association from kidney transplantation.(1) For
liver transplantation, the association could have attenu-
ated due to the additional emphasis on regional sharing
compared with kidney transplantation, eg, candidates
with aMELD � 35 (Share 35). Because nonlocal pro-
grams may have to decline offers for high-aMELD
candidates, the increased regional sharing could have
separated the likelihood of liver yield for donors recov-
ered in the DSA from the offer acceptance practices of
local programs. Further research should investigate the
role of broader sharing in the relationship between
offer acceptance and liver yield.

The role of OPO performance in geographic dispar-
ities in access to transplant is controversial. For exam-
ple, OPO performance has been criticized as a cause of
high median aMELD at transplant for some DSAs.
However, due to the association between the offer
acceptance practices of programs in a DSA and liver
yield of an OPO (ie, 1 minus liver discard), the median
aMELD at transplant in a DSA should not be com-
pared with OPO liver yield without considering the
offer acceptance practices of the local transplant pro-
grams. These relationships are further complicated by
research suggesting that risk tolerance of local pro-
grams may influence an OPO’s decision to pursue a
donor.(13) Additionally, liver yield differs by less than
2-fold between the OPOs with the highest and lowest
yield.(14) In contrast, DSA-level offer acceptance ratios
ranged from less than 0.50 to higher than 2.00, ie, over
a 4-fold difference in offer acceptance. Thus, OPO
donor yield is unlikely to be a major determinant of
geographic disparities due to the small amount of
variability and an association with more variable offer
acceptance practices that explain some, but not
most, geographic variability in median aMELD at
transplant.

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

FIG. 4. The geographic distribution of the median aMELD of
recipients in a DSA. The top map used the unadjusted aMELD,
the middle map removed the effect of program-specific offer
acceptance practices from aMELD at transplant, and the bottom
map removed the effect of donor-to-candidate ratios from
aMELD at transplant.

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

LIVER TRANSPLANTATION, Vol. 24, No. 4, 2018 WEY ET AL.

ORIGINAL ARTICLE | 485



The donor-to-candidate ratio depends on an
OPO’s propensity to recover a given liver and on trans-
plant program listing practices. The former can depend
on an OPO’s ability to convert potential donors into
actual donors, ie, the conversion rate. The OPO’s deci-
sion to recover a liver may also be influenced by local
programs’ risk tolerance.(13) Variability in listing rates
is associated with geographic variability in median
aMELD at transplant(2,14) and is not fully explained
by geographic variability in the burden of liver dis-
ease.(15) The donor-to-candidate ratio in a DSA may
not, therefore, accurately identify the donor supply rel-
ative to the burden of liver disease in a DSA. However,
any alternative metric of donor supply and demand
(eg, donors per million divided by the liver disease bur-
den in a DSA) would have to be associated with offer
acceptance practices to become a dependent contribu-
tor to geographic variability in aMELD at transplant.
The association of donor-to-candidate ratios with
aMELD at transplant and the lack of an association
with offer acceptance practices remained in sensitivity
analyses that considered incident listings and/or candi-
dates with aMELD � 15 (see Supporting Figs. 2-11).
Further research could investigate the association of
offer acceptance with alternative metrics of donor sup-
ply and demand, eg, alternative definitions of potential
donors,(16,17) and defining demand as the burden of
liver disease in a DSA.(15,18)

Our analysis of the relationship is subject to potential
limitations. First, the offer acceptance model could only
consider offers of eventually accepted livers. This could
cause offer acceptance ratios to appear higher than they
would if every offer was considered. Second, the study
was observational and could be biased by unmeasured
risk factors. For example, the analysis considered a
recent cohort, and the current variability in aMELD at
transplant could be caused by historical variability in
offer acceptance that is independent of current offer
acceptance practices. Alternatively, if donors with car-
diovascular disease were more likely to be recovered in
certain DSAs, then the programs in the DSAs could
have lower offer acceptance than expected and the yield
of recovered livers could be lower than expected. Lastly,
the number of liver donors in a DSA may be influenced
by OPO performance beyond the effect of liver yield,
eg, donation rate, which could cause lower donor-to-
candidate ratios than expected.

In summary, we found that offer acceptance practi-
ces were associated with liver yield, local placement of
transplanted livers, and aMELD at transplant. Reduc-
ing variability in offer acceptance may reduce, but

would not eliminate, geographic variability in aMELD
at transplant because donor-to-candidate ratios were
an independent contributor to such variability.
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