
The influence of laboratory-induced MELD
score differences on liver allocation: more
reality than myth

In 1999, the Institute of Medicine issued a mandate
to the liver transplant community to design a new
organ allocation system that would deemphasize
waiting time and emphasize severity of liver disease
for determining priorities in allocating organs for
liver transplantation (LT). In response, the model
for end-stage liver disease (MELD) score, origi-

nally created to predict survival following elective
placement of TIPS (transjugular intrahepatic
portosystemic shunt), was proposed as a fair score
for organ allocation (1, 2). Being a mathematical
function including only objective laboratory
variables (international normalized ratio [INR],
bilirubin, and creatinine), this score outscores the
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Abstract: Background: Liver allocation in Eurotransplant (ET) is based on
the MELD score. Interlaboratory MELD score differences in INR and
creatinine determination have been reported. The clinical implication of this
observation has not been demonstrated.
Methods: MELD scores were calculated in 66 patients with liver cirrhosis
using bilirubin, creatinine, and INR analyzed in six liver transplant centers.
Based on allocation results of ET, patients transplanted from December
2006 to June 2007 were divided according to MELD score in four groups.
For each group, the influence of the match MELD on the probability of
receiving a transplant was studied (Cox proportional hazards model).
Results: Laboratory-dependent significant differences in MELD score were
demonstrated. Cox proportional hazards model showed a significant asso-
ciation between MELD score and the probability of organ allocation. The
unadjusted hazard ratio for receiving a liver transplant was significantly
different between group 2 and group 4 (group 2: MELD 19–24; group 4:
MELD > 30).
Conclusion: Laboratory-dependent significant differences in MELD score
were observed between the six transplant centers. We demonstrated a sig-
nificant association between the MELD score and the probability of organ
allocation. The observed interlaboratory variation might yield a significant
difference in organ allocation in patients with high MELD scores.
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previously applied Child score that includes two
subjective parameters (the presence of ascites and
hepatic encephalopathy) baring the possibility of
subjective influence. By including widely available
objective laboratory variables, the MELD score
‘‘theoretically’’ is free of subjective bias. The
rationale behind using this model is ‘‘the sickest
first’’ policy, in which not the time on the waiting
list but the mortality risk determines to whom an
organ is allocated. Since its implementation, the
MELD score has retrospectively and prospectively
shown to be highly predictive of short-term mor-
tality in patients with end-stage liver disease
awaiting LT (1, 3–7). As a result, the introduction
of the MELD score system by UNOS in 2002
(United Network of Organ Sharing) has resulted in
a significant reduction in death on the waiting list
(3.5% reduction in waiting list mortality in the
United States), while early survival of liver trans-
plant recipients remained unchanged despite the
selection of more ill patients (8, 9). Based on these
data, Eurotransplant (ET), an organization
responsible for the mediation and allocation of
organ donation procedures in Austria, Belgium,
Croatia, Germany, Luxemburg, the Netherlands,
and Slovenia, also introduced the MELD score in
liver allocation in December 2006.
However, despite the advantages of this alloca-

tion system in liver transplantation, the use of the
MELD score to prioritize liver transplant recipi-
ents is not without limitations. Since its implemen-
tation in liver allocation, reports discussing not
only strengths, but also limitations, have been
published (10–17). An important flaw of this model
is that it cannot take into account institutional
variation in laboratory methodologies, in the
measurement of serum creatinine, bilirubin, and
INR. The latter test has only been validated in
patients taking oral anticoagulant therapy (OA).
The application of INR in other categories of
patients (e.g., in liver disease) is scientifically
flawed. Trotter et al. (18) were the first to yield
the clinical problem resulting from the incorpora-
tion of the INR in the MELD. In a study of 29
patients listed for liver transplantation, they dem-
onstrated laboratory methodology-dependent dif-
ferences in MELD score resulting from differences
in INR determination (not so for bilirubin and
creatinine). A point of criticism on this study was
relative low mean MELD scores in the studied
population (center 1: 13.6, center 2: 14.7, center 3:
17.1), whereas patients on the waiting list mostly
have MELD scores higher than 17.
Contrasting interlaboratory differences in INR,

Trotter et al. did not demonstrate significant dif-
ferences in bilirubin and creatinine. Conversely,

differences in creatinine were reported in patients
with or without liver disease (19–21).

Cholongitas et al. (20) showed that the utiliza-
tion of different laboratory assays for creatinine
contributed to significant different MELD scores.
The highest MELD scores were observed in the
group with the highest bilirubin, because of the
negative interference of bilirubin elevation with
creatinine measurements. These results match with
previously presented data (19, 21). Recently, Lis-
man et al. (22) confirmed this variation in MELD
score parameters because of interlaboratory differ-
ences (most important for INR) in a large group of
patients with liver disease.

Presumably, this laboratory dependency in
MELD score calculation might lead to systemic
biases possibly influencing prioritization of some
patients over others. However, statistically signif-
icant differences in the probability of receiving a
post-mortem liver transplant because of these
laboratory-dependent differences have not been
shown yet (23).

We performed a multicenter study to analyze
center-dependent variation in creatinine, bilirubin,
INR, and MELD score in a large study population
with high mean MELD, divided according to Child
classification. Different methods, instruments, and
thromboplastins were used in the participating
centers allowing us to estimate the impact of each
of these elements on potentially observed differ-
ences. To demonstrate statistically significant dif-
ferences in the probability of receiving a liver
transplant because of laboratory-dependent differ-
ences in MELD score, waiting list and liver
allocation results from ET for the first six months
after MELD implementation were collected.

Patients and methods

Peripheral blood samples were collected from 66
patients with biopsy-proven cirrhosis (15 Child A,
23 Child B, and 28 Child C) in the Departments of
Hepatology and Gastroenterology of the Univer-
sity Hospital Antwerp and the University Hospital
Ghent between December 2006 and June 2007.
After obtaining informed consent, patients were
prospectively enrolled in the study. From each
patient, six blood aliquots were collected, each
aliquot contained samples for the analysis of
creatinine, bilirubin, and INR. Control aliquots
from 30 healthy volunteers without evidence of
liver failure, renal failure, or hemostasis disorders
and 30 patients taking OAs without evidence of
liver disease were collected for the calculation of
the three parameters of the MELD score. All
samples were immediately frozen at minus 20�C,
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not longer than three months for bilirubin/creati-
nine, and at minus 80� for PT/INR. Samples for
bilirubin determination were protected from light.
Analyses of all samples were performed at the same
day in the laboratories of the Belgian liver trans-
plant centers (University Hospital Ghent, Univer-
sity Hospital Leuven, University Hospital Liège,
University Hospital Erasme, Brussels, University
Hospital St Luc, Brussels, and University Hospital
Antwerp). The first aliquot remained in the Uni-
versity Hospital Antwerp or University Hospital
Ghent for analyses. The other five were sent
(frozen) for analysis to the laboratories of the
other five Belgian transplant centers. The specific
methods, instruments, and thromboplastins for
each essay and hospital are shown in Table 1.
Mean values of creatinine, bilirubin, and INR were
compared between the six different laboratories.

MELD scores were calculated for each patient
with liver cirrhosis using bilirubin, creatinine, and
INR retained from the six different laboratories
according to the formula currently in use by ET
and UNOS [MELD score = (9.57 · loge creati-
nine mg/dL + 3.78 · loge bilirubin mg/dL +
11.20 · loge INR + 6.43)] (2). Patients with a
MELD score above 17 in center 2 were selected
to study MELD score differences in patients with
high scores.

A linear mixed model with a repeated effect
controlling for replicated measurements across the

six centers for each subject was used to analyze
bilirubin, INR, creatinine, and Meld score. The
analysis was performed separately for the different
patient groups.
Patients (n = 214) transplanted in the first

six months of MELD score implementation
(December 2006–June 2007) were divided accord-
ing MELD score in four groups (group 1: MELD
11–18; group 2: MELD 19–24; group 3: MELD
25–29; group 4: MELD > 30) based on the ET
current practice of duration in a specific MELD
class (http://www.eurotransplant.org). For each
group, the influence of the match MELD on the
probability of receiving a transplant was studied in
a Cox proportional hazards model (univariate and
multivariate).

Results

Mean INR for cirrhotic patients, controls, and
patients on OAs were compared, and results are
shown in Table 2 and Fig. 1A. Laboratories using
a thromboplastin with a high International Sensi-
tivity Index (ISI) (laboratories 2, 4, and 6) clearly
demonstrated a statistical significant higher INR
compared with those using a thromboplastin with
a low ISI (laboratories 1, 3, and 5). The highest
mean interlaboratory differences were present
between laboratory 1 and laboratory 2 (difference
in mean INR: 0.42). The interlaboratory INR

Table 1. Instruments, methods, and throm-
boplastins used in the six participating
laboratories for determination of the three
parameters of the MELD score

Bilirubin Creatinine PT/INR

Laboratory 1
Instrument Vitros FS 5.1 (Ortho) Vitros FS 5.1 (Ortho) Compact/Star (Roche)
Method Colorimetric (DPD) Enzymatic Optical clot detection
Thromboplastin – – Innovin (DB)

Laboratory 2
Instrument Hitachi 917 (Roche) Hitachi 917 (Roche) Stago STA-R
Method Colorimetric (DPD) Jaffe colorimetric Optical clot detection
Thromboplastin – – Neoplastine CI+

Laboratory 3
Instrument Roche 018 Roche 690 Dade Behring CA-1500
Method Colorimetric (DPD) Jaffe colorimetric Optical clot detection
Thromboplastin – – Innovin (DB)

Laboratory 4
Instrument Modular P (Roche) Modular P (Roche) Dade Behring BCS
Method Colorimetric (DPD) Jaffe method Optical clot detection
Thromboplastin – – Thromborel S (DB)

Laboratory 5
Instrument Beckman Coulter Beckman Coulter CA 7000 (Sysmex)
Method Colorimetric (DPD) Jaffe colorimetric Optical clot detection
Thromboplastin – – Innovine (DB)

Laboratory 6
Instrument Modular P (Roche) Modular P (Roche) Dade Behring BCS
Method Colorimetric (DPD) Jaffe Method Optical clot detection
Thromboplastin – – Thromborel S (DB)

DB, Dade Behring; DPD, n-diethyl-p-phenylene diamine.
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differences are present not only for patients with
liver cirrhosis but also for patients on OAs.
Laboratories using the same thromboplastin show
comparable INR values (laboratories 1, 3, and 5).
Statistical significant interlaboratory differences

were present in patients with Child A and C liver
cirrhosis, patients taking OAs, and healthy
controls in mean creatinine according to the
six laboratories. These differences occurred
between laboratories using different methods but

surprisingly also between laboratories using com-
parable methods (laboratories 4 and 6). The
highest observed difference between two laborato-
ries was 0.128 mg/dL (laboratories 2 and 6).

Statistical significant differences in bilirubin were
only present for patients withChildA andC cirrhosis
(elevated bilirubin) and patients taking OAs. The
highest interlaboratory differences were present
between laboratory 1 and laboratory 2 (difference
in mean bilirubin 1.65 mg/dL). Laboratories using

Table 2. INR (mean ± SD) obtained in patients with Child A, B, and C cirrhosis, control patients, and patient taking oral anticoagulants in the six laboratories

INR Control patients INR Patients on OA INR Child A patients INR Child B patients INR Child C patients

Laboratory 1
Mean ± SD 1.02 ± 0.06 2.59 ± 0.65 1.08 ± 0.08 1.22 ± 0.14 1.45 ± 0.32

Laboratory 2
Mean ± SD 1.16 ± 0.13 2.80 ± 0.51 1.25 ± 0.13 1.45 ± 0.15 1.87 ± 0.58

Laboratory 3
Mean ± SD 1.03 ± 0.56 2.61 ± 0.67 1.09 ± 0.87 1.22 ± 0.15 1.46 ± 0.31

Laboratory 4
Mean ± SD 1.03 ± 0.10 2.55 ± 0.45 1.12 ± 0.16 1.27 ± 0.21 1.63 ± 0.49

Laboratory 5
Mean ± SD 0.98 ± 0.07 2.38 ± 0.52 1.06 ± 0.01 1.20 ± 0.16 1.42 ± 0.31

Laboratory 6
Mean ± SD 1.06 ± 0.08 2.76 ± 0.56 1.16 ± 0.15 1.37 ± 0.23 1.80 ± 0.58

OA, oral anticoagulants; INR, international normalized ratio; SD, standard deviation.
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Fig. 1. Interlaboratory differences in
MELD score for patients with Child A,
B, and C cirrhosis. MELD score in
center 1 is statistically different from
centers 2, 4, and 6. MELD score in
centers 2 and 6 is statistically different
from centers 1, 3, 4, and 5. MELD
score in center 3 is statistically different
from centers 2 and 6. MELD score in
center 4 statistically different from
centers 1, 2, and 6. MELD score in
center 5 is statistically different from
centers 1, 3, and 5. These differences
count for patients with Child B and
Child C cirrhosis.
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comparable methods and instruments did not yield
differences in bilirubin (laboratories 4 and 6).

Mean MELD score of cirrhotic patients with
Child A, B, and C liver cirrhosis for the six
different laboratories along with the standard
deviation of the cohort is shown in Table 3.
Fig. 1 depicts the calculated mean MELD score
for each laboratory according to Child classifica-
tion. Statistically significant interlaboratory differ-
ences are present between the six centers for all
patients with liver disease. The highest observed
mean difference in MELD score in patients with
cirrhosis was 5.76 (between centers 1 and 2).
Statistically significant MELD score differences

were also present in patients with Child A and
Child B cirrhosis. Laboratories using comparable
instruments, methods, and thromboplastins report
comparable MELD scores (laboratories 1, 3, and
5) in patients with Child C and B cirrhosis.
Fig. 2 and Table 4 show results when selecting

all patients with a MELD score higher than 17 in
center 2. Highest interlaboratory differences in
MELD score were reported between center 1 and 2
as well (difference mean MELD: 6.45) for patients
with cirrhosis.
The univariate Cox proportional hazards model

shows that patients with the highest MELD score
had the highest probability of receiving a liver graft
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Fig. 2. MELD (>17) in each center
according to Child score. MELD score
in center 1 is statistically different from
centers 2, 4, and 6. MELD scores in
centers 2 and 6 are statistically different
from centers 1, 3, 4, and 5. MELD
score in center 3 is statistically different
from centers 2 and 6. MELD score in
center 4 is statistically different from
centers 1, 2, and 6. MELD in center 5 is
statistically different from centers 1, 3,
and 5. These differences count for
patients with Child B and Child C
cirrhosis.

Table 3. MELD score (mean ± SD) obtained in the six laboratories in Child A, B, and C cirrhosis

MELD score Child A MELD score Child B MELD score Child C

Laboratory 1
Mean ± SD 5.57 ± 4.21 10 ± 3.69 13.48 ± 5.75

Laboratory 2
Mean ± SD 10.00 ± 2.97 13.31 ± 2.56 19.24 ± 5.56

Laboratory 3
Mean ± SD 8.46 ± 2.94 11.61 ± 3.21 16.5 ± 6.46

Laboratory 4
Mean ± SD 8.64 ± 3.22 11.73 ± 3.38 16.84 ± 5.50

Laboratory 5
Mean ± SD 8.07 ± 3.15 10.89 ± 3.03 15.08 ± 5.40

Laboratory 6
Mean ± SD 8.92 ± 3.26 12.05 ± 3.34 17.64 ± 6.09

MELD score, model for end-stage liver disease; SD, standard deviation.
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as reflected by the highest hazard ratios. The
unadjusted hazard ratio for receiving a liver
transplant is significantly different (p < 0.0001)
between group 2 and group 4 (group 2: 19–24;
group 4: >30) (Fig. 3, Table 5). MELD score
remains independently associated with the proba-
bility of receiving a liver graft after adjusting for
sex and recipient age in a multivariate model
(Fig. 4).

Discussion

In this large multicenter prospective study, we
demonstrated statistically significant interlabora-
tory differences in all three parameters of the
MELD formula because of differences in instru-
ments, methods of measurement, and used throm-
boplastins. In addition, we demonstrated for the
first time that these interlaboratory differences, in
patients with high MELD scores, might lead to
laboratory-dependent influence on the probability
of receiving a liver transplant.
Considering INR, our study confirmed afore-

mentioned results by demonstrating interlaborato-
ry INR differences between the participating
centers (18, 20, 22). Centers using thromboplastins
with comparable ISI and different instruments
(centers 1, 3, and 5) did not yield significant
differences in INR, posing used thromboplastin
above instrument for the interlaboratory differ-
ences in INR. Centers 2 and 6 using thromboplas-

tins with a higher ISI (the thromboplastins have an
ISI range from 1 to 3, the lower number indicating
a more sensitive thromboplastin) consequently
display the highest INR in the group of patients
with liver cirrhosis (Child A, B, and C). The centers
reporting the lowest INR values used a very
sensitive recombinant human thromboplastin.
Although less clinically relevant, the differences in
INR were present not only in patients with low
INR (Child A and B patients) but also in patients
with Child C, meaning that the interlaboratory
difference of INR is a problem covering the whole
INR range. The previously reported differences in
INR are comparable with the INR variation in our
study (25–40%) (18, 22).

Obviously, the implementation of INR in the
MELD score is scientifically incorrect, because no
studies were performed assessing the value of this
test developed for patients on OAs in patients with
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Fig. 3. Probability of receiving a post-
mortem liver transplant for all elective
liver transplantation candidates with
cirrhosis as primary disease stratified by
match MELD (period of registration
from December 2006 till June 2007).

Table 4. MELD score (mean ± SD) obtained in patients with MELD score above 17 in the six different laboratories

Laboratory 1 Laboratory 2 Laboratory 3 Laboratory 4 Laboratory 5 Laboratory 6

Child B MELD score
Mean ± SD 13.75 ± 2.24 20.20 ± 4.07 15.50 ± 2.51 16.00 ± 2.37 15.00 ± 2.07 17 ± 2.46

Child C MELD score
Mean ± SD 17.10 ± 1.08 22.78 ± 1.00 19.05 ± 0.92 19.17 ± 1.15 17.64 ± 1.00 20.47 ± 1.19

MELD score, model for end-stage liver disease; SD, standard deviation.

Table 5. The unadjusted hazard ratios and 95% confidence intervals (CI)
for the probability of receiving a post-mortem liver transplantation according
to MELD score groups

Variable Hazard ratios 95% CI

MELD 11–18 1.62 0.87–3.03
MELD 19–24 4.35 2.26–8.38
MELD 25–29 12.13 6.41–22.96
MELD > 30 18.65 9.89–35.15
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liver failure. The explanation for the wide variation
in INR in liver patients compared with patients on
OA is that coagulation disorders in patients with
liver disease differ considerable from disorders in
patients taking OAs. In the latter group, the
inhibition of vitamin K-dependent gamma-carbox-
ylation of coagulation factors II, VII, IX, and X
causes a decrease in these factors, whereas in
patients with liver failure leads to the decreased
production of nearly all factors (except factor VIII).

Surprisingly, interlaboratory variation does not
exclusively occur in patients with liver disease but
also in patients taking OA. Considering that the
INR originally was designed for standardization of
the PT to monitor patients on treatment with OAs,
these results are alarming, but not surprising.
Interlaboratory INR differences in patients on
OA were reported before (24).

The interlaboratory differences in INR determi-
nation cannot be attributed to freezing of the
samples. Because of the potential for deterioration
in function and concentration of clotting factors,
the INR seems the most vulnerable parameter
compared with creatinine and bilirubin. However,
numerous studies have demonstrated the lack of
differences in INR between frozen and freshly
assayed samples (25, 26). The effect of freezing the
samples is considered negligible.

Contrasting interlaboratory differences in INR,
Trotter et al. did not demonstrate significant dif-
ferences in bilirubin and creatinine. Conversely,
differences in creatinine were reported in patients
with and without liver disease (partly due to
negative interference of bilirubin elevation with
creatinine measurements) (19–21). Our study re-
sults confirm these data. We could demonstrate
statistically significant differences in creatinine
between the six laboratories. Laboratories using
the same methods and instruments demonstrated

only differences in patients with Child C cirrhosis
(high bilirubin), not in patients with Child A and B
cirrhosis. These differences were smaller compared
with differences in INR; probably, the differences
would be more pronounced in patients with higher
creatinine levels.
Up to now, no laboratory-dependent differences

were demonstrated for bilirubin, and our study is
the first to reveal statistical significant differences
(up to 26%) in patients with severe and mild liver
cirrhosis (Child C and A). No differences in
methods of bilirubin analyses were noted; the
differences can only be explained by the use of
different instruments. Remarkably, the highest
bilirubin was noted in the laboratories using the
thromboplastin with highest ISI. We are, however,
not aware of any influence of INR on bilirubin
determination. In line with interlaboratory differ-
ences in INR, the potential freezing effect of the
creatinine and bilirubin samples on the observed
interlaboratory differences can be considered min-
imal. Both assays are stable when frozen at )20�
(27). Therefore, we do not believe that sample
freezing could be responsible for the differences in
INR, creatinine, and bilirubin values between the
clinical laboratories in this study.
Obviously, these interlaboratory differences in

INR, bilirubin, and creatinine yield to differences
in MELD score. Centers 2 and 6 have significant
higher MELD scores for patient with Child A, B,
and C liver cirrhosis compared with centers 1, 3,
and 5. The highest observed difference in mean
MELD score between two centers is 5.76. When
selecting only patients with a MELD score higher
than 17 (in center 2), the highest observed differ-
ence in mean MELD score is 6.45, demonstrating
that the laboratory-dependent MELD score differ-
ences at least persist in patients with higher MELD
scores.
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The clinical relevance of these differences was,
up to now, a subject of debate. Recently, Ravaioli
et al. (23) showed higher dropout in patients on the
waiting list for liver transplantation in one center
compared with another probably due to interlab-
oratory differences. However, statistical significant
differences in the probability of organ allocation
between patients with different MELD scores have
yet not been reported. We are the first to demon-
strate the clinical importance of the laboratory-
dependent MELD score variation in the probabil-
ity of organ allocation. Our analyses (based on ET
results of the first six months of MELD imple-
mentation) confirmed the presumption that the
highest hazard ratios for receiving a liver trans-
plant would be observed in patients with MELD
score above 30, decreasing in the groups with lower
MELD scores. Cox proportional hazards model
showed the significant association between the
MELD score level and the probability of receiving
an organ (patients with higher MELD scores have
significant higher probability of receiving a donor
liver) remaining after adjusting for sex and age in
multivariate analyses. The probability of organ
allocation differs statistically significant between
patients with MELD score 19–24 and patients with
MELD score >30 (minimum difference of six
MELD points). Regarding that the laboratory-
induced differences in mean MELD score between
center 1 and center 2 were 6.12 MELD points, we
can conclude that a patient in center 2 with a
MELD score of 30 will have a significant lower
probability of receiving an organ in center 1 having
a MELD score of 24. The patients with cirrhosis
included in this study were on the waiting list for
liver transplantation during the first six months of
MELD implementation (time period of hazard
ratio�s calculation). Hereby, the results of this
study demonstrate for the first time in literature
that this laboratory/center-dependent disparity in
MELD scores might influence the probability of
organ allocation. This observation implicates that
patients having MELD score parameters deter-
mined in a center with laboratory methods leading
to higher MELD score calculation (center 2) can be
favoured compared with patients having MELD
score parameters determined in a center using
methods providing lower MELD score (center 1).
Obviously, this observation questions the ‘‘sickest
first’’ policy of MELD score implementation.
Stemming from the results of this study, it can be

concluded that solutions to eradicate the problem
of the interlaboratory differences in MELD score
are warranted. Given the high impact of INR in
the MELD formula and the significant laboratory
variation in this parameter, the main research

should be focused on the variation of this param-
eter. In 2007, two studies were carried out inde-
pendently to resolve this in patients with liver
disease. These studies prove that an alternative
calibration model modified from that recom-
mended by the World Health Organisation for
patients on OAs may be feasible for patients on
OAs (28, 29). These results are promising, espe-
cially because a recent paper of Tripodi et al.
demonstrated that the INR liver calibration for
INR calibration also works for easy-to-run whole
blood coagulation monitors. This implicates that
once the monitors are calibrated by the manufac-
turer in terms of INR liver, it is ready to use in liver
units (30). However, additional study is needed
particularly to investigate whether these differences
in INR liver would not re-emerge after transport-
ing the samples to different laboratories from the
one that standardized this liver-INR. We demon-
strated that laboratories using comparable meth-
ods, techniques, and instruments yield similar
MELD scores, meaning that the centralization of
determination of the different MELD parameters
in a defined laboratory or standardization of
methods, techniques, and instrument between lab-
oratories in liver transplant centers are alternatives
to avoid interlaboratory differences. As patients on
the waiting list for liver transplantation sometimes
have their laboratory determined in different lab-
oratories, this option is difficult to realize.

Alternative solutions might be to either use the
PT expressed as a percentage against ‘‘normal
patients’’ as a measure of coagulant activity of the
liver, or to use another ‘‘single’’ clotting factor that
is representative of liver function. Single clotting
factor tests are technicality straightforward and
have smaller variability between laboratories. As to
the choice of representative clotting factors, a case
can be made for factor V or antithrombin III as the
most suitable markers; however, this has to be
based upon large prognostic studies. Promising
results have been reported regarding PT expressed
as a percentage, and Robert et al. (31) demon-
strated that its use eliminates most of the throm-
boplastin-induced PT variability in patients with
liver disease.

In conclusion, this large prospective multicenter
study confirms the interlaboratory differences in
MELD score because of laboratory dependency in
three different parameters of the MELD score. We
demonstrated for the first time that these interlab-
oratory differences might lead to statistically signif-
icant center-dependent differences in the probability
of receiving a transplant in patients with a MELD
score above 17. Clearly, having demonstrated the
clinical relevance of the center-dependent influence

Schouten et al.
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on MELD score calculation, instant measures
should be undertaken to standardize the determi-
nation of INR, creatinine, and bilirubin between
different liver transplant centers to avoid labora-
tory-dependent allocation and to improve this
model of liver allocation.
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