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In an attempt to reduce waiting time and waiting list

mortality, decision making in liver transplantation in recent

years has been largely dominated by two strategies: pri-

oritization of the sickest patients for transplantation using

the model for end-stage liver disease (MELD) score [1] and

increased use of high-risk donor livers. The combination of

these has, however, frequently created the difficult situa-

tion of a high-risk donor liver for a high-risk patient,

leading to expected poor outcome and the possibility of a

futile transplant. Furthermore, waiting list mortality must

be balanced against survival outcome after transplantation

to optimize utility and justice in organ allocation and

resource utilization. Hence, different models have been

developed to predict the outcome of transplantation.

Models based either on donor factors alone (for example

donor risk index, DRI) [2] or on recipient factors alone (for

example MELD score) [1] are not predictive of survival

after liver transplantation. Others that incorporated both

donor and recipient factors have achieved better accuracy.

The survival outcomes following liver transplantation

(SOFT) score [3] is a complex list of 18 factors and the

D-MELD [4] simply combines two simple dominant fac-

tors for donors and recipients. More recently, the balance

of risk (BAR) score [5], which includes six variables

(donor age, recipient age, recipient MELD score, re-

transplantation, pretransplant life support, and cold ische-

mic time) has been developed using the United Network

for Organ Sharing (UNOS) database of the United States of

America and validated in a European center.

In this issue of the journal, Campos Junior and col-

leagues attempt to validate the BAR score as a predictor of

survival outcome for a cohort of 402 patients after liver

transplantation in a single center in Brazil [6]. Although the

BAR score with a cutoff of 11 has prognostic significance

for 3 and 12-month survival, its predictive accuracy is low,

as indicated by an area under the receiver operating curve

(AUROC) of only 0.65 for this Brazilian population. In

fact, multiple regression analysis for the prognostic factors

of three and twelve-month survival does not identify any of

the six variables incorporated in the BAR score as of

prognostic significance.

Several differences between this study population and

the UNOS database may account for the poor prognostic

value of the BAR score for this cohort of patients. First, the

recipients from Brazil were younger (median age 48.8 vs

54 years) and had a higher MELD score (median of 20 vs

18). Second, the donors were also younger (median age of

35.6 vs 43 years) and had a higher DRI (median 1.68 vs

1.38). Third, cold ischemic time was much longer (median

10 vs 7 h). Hence, there seems to be marked differences for

at least four of six of the BAR score associated variables

between the Brazilian cohort and the UNOS database [5].

Fourth, and more important, survival outcome for this

Brazilian cohort was much worse, with three-month sur-

vival of 77 % for those with a BAR score below 11 and

46 % for those with a score greater than or equal to 11.

Although the authors did not report three-month survival

for the entire cohort, the figure should be at or below 70 %

and was much lower than that from the UNOS database

(93.2 %). Although the different donor and recipient

characteristics, especially the higher MELD score and DRI,

might have contributed to the inferior outcome, the possi-

bility of a surgical or center factor cannot be excluded. In

fact, the authors identify an operative factor, transfusion of
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more than six units of packed red cells, as an independent

risk factor for survival at both 3 and 12 months.

Mortality on the waiting list for liver transplantation

depends on a patient’s disease severity and can be accu-

rately predicted by use of the MELD score, which has been

shown to be applicable to different patient populations. The

outcome after a major operation such as liver transplanta-

tion, however, depends on many other factors and a pre-

dictive model is much more complex. For obvious reasons,

both donor and recipient factors are important but it is also

likely that many operative factors may contribute to the

outcome. Current models such as the BAR score or SOFT

score have included ischemic time alone as the only

operative factor, because it is predictable and, to some

extent, controllable before transplantation. Identification

and inclusion of other operative variables in a model may

improve its accuracy but will reduce its usefulness in

clinical practice.

Putting aside the issues of model deficiency, another

issue related to application of the BAR score is the best cut-

off for the decision to transplant or not. What is the defi-

nition of a futile transplant and should there be an inter-

nationally acceptable standard? In the original study that

proposed the BAR score [5], a threshold of the BAR score

at 18 was postulated, beyond which survival deteriorated

sharply; this was, hence, defined as a futile transplant. The

Brazilian study, however, found a cut-off at a BAR score of

11 only, above which three-month survival was 46 %. If

this is taken as the threshold for a futile transplant, many

recipients will not be acceptable or will never be able to

obtain a liver graft for transplantation in Brazil. For

example, a MELD score [35 (BAR score of 14) will be

regarded as a contraindication for transplantation. All

candidates with a MELD score between 25 and 35 (BAR

score of 10) will only be transplanted if they are aged 40 or

less, have no previous transplant, and do not need life

support pretransplant, and the liver graft will have to come

from a perfect donor of age 40 or below and the cold-

ischemic time should be 6 h or less. Even for patients with

a MELD score between 15 and 25 (BAR score of 5), re-

transplantation (BAR score of 4) will not be acceptable if

they are either older than 60 (BAR score of 3), on life

support pretransplant (BAR score of 3), or the donor is

older than 40 and the ischemic time is more than 6 h (BAR

score of 2). Adopting the use of BAR score in this manner

would bar many patients from the benefit of liver

transplantation.

These results call for caution in adopting statistical

models for decision making in patient care and policy

making. A similar study based on two German cohorts [7]

revealed similarly low predictive accuracy of the BAR

score, as indicated by an AUROC of 0.66, providing fur-

ther support that the performance of the BAR score may be

below the accepted threshold for potentially useful clinical

prognostic models. The BAR score remains to be validated

for larger patient populations and better models incorpo-

rating more variables may be necessary. Nonetheless, liver

transplantation is a highly complex procedure. It may never

be possible to find a model robust enough to be applicable

across different centers and countries.
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