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Objective: to determine the threshold MELD scores when prioritizing for liver transplantation. Materials and 
methods. We conducted a cohort study of 350 patients who were waitlisted for liver transplantation between 2015 
and 2020. Results. A logistic regression model was used to identify the independent predictors of liver transplan-
tation waitlist mortality. MELD scores and serum albumin at the time of listing were significant predictors of 
mortality (p = 0.001 and p = 0.004, respectively). Their predictive values were confirmed using ROC (Receiver 
Operating Characteristic) analysis. The area under the ROC curve (AUC) was 0.883 [95% confidence interval 
(CI) 0.828–0.939; p < 0.001] for MELD, and 0.841 [95% CI 0.775–0.907; p < 0.001] for serum albumin. Morta-
lity odds ratio was 3.7778, 95% CI (1.619–7.765) provided that the listing MELD score was ≥25. Mortality odds 
ratio was 2.979 (95% CI 1.63–5.95) provided that the listing serum albumin concentration was ≤30.1 g/L. With a 
threshold MELD score of 25, there were significant differences between patient survival when comparing patient 
cohorts with MELD ≥25 and with MELD ≤25 (Log-rank, p < 0.0001). Conclusion. The MELD model has a high 
predictive ability in prioritization of waitlisted candidates for liver transplantation. The threshold MELD score 
and mortality predictors were determined. There were significant differences between patient survival among 
patient cohorts with MELD ≥25 and with MELD ≤25.
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inTrOducTiOn
Since the first liver transplant was performed by an 

American surgeon Thomas Earl Starzl [1], the operation 
has radically changed the treatment of severe liver di-
seases, significantly improving the survival of patients.

Currently, liver transplantation (LT) is a choice thera-
py for terminal liver diseases, fulminant hepatic failure 
and some types of hepatocellular carcinoma (GCC) [2]. 
The increased indications, the higher number of patients 
included in the waiting list (WL) for liver transplantation 
caused a severe shortage of donor livers in almost all 
countries [3–5].

In the Russian Federation, the need for LT in pati-
ents with various severe liver diseases far exceeds the 
resources of transplant centers. In 2018, according to 
the national register, 1,830 people were waitlisted, and 
in the same year LT was performed in 505 patients, thus 
reaching 3.4 per 1 million population [6].

Thus, the continued worldwide growth in the number 
of patients waitlisted for LT challenges healthcare organi-
zers and transplant experts to determine the best ways to 
prioritize patients in need of this treatment. Many coun-
tries of the world have started the institutions to promptly 
regulate the distribution of donor organs for patients with 
the highest mortality risk. In the United States, such 

donor organs distribution tactics is performed by The 
United Network for Organ Sharing (UNOS) NGO [7].

The optimal time for LT has not yet been determined, 
as it is not clear at what stage of liver cirrhosis the need to 
perform this operation arises [8]. Besides, in conditions 
of significant excess of donor liver demand exceeding 
the supply, the primary task is not only to determine the 
timing of organ transplantation, but also to consider the 
correct selection of recipients [8, 9].

When the LT was just developing, such methods as 
the time in the WL, the disease severity, MELD score, 
etc. were used to prioritize patients [10, 12–14]. How-
ever, the transplant community has not yet come to 
consensus on what the ideal organ donation rate for LT 
should be. For example, some suggest that the prioriti-
zation of patients with LT should base on the difference 
between the survival rate after liver transplantation and 
the survival rate of patients that are still in WL [11].

An ideal indicator for organ allocation would help 
identify a relatively narrow group of patients, e. g., one 
similar in size to the number of available donors and 
adhere to the principle of prioritization according to me-
dical needs. When prioritizing waitlisted patients, the 
MELD threshold above which LT will be most beneficial 
in reducing patient mortality should be considered.

Objective: to determine the threshold MELD scores 
when prioritizing the patients for liver transplantation.
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maTerialS and meThOdS
In the course of the cohort study of patients observed 

at the Center for Surgery and Donor Coordination of the 
Rostov Regional Clinical Hospital, 350 patients – can-
didates for LT were included in WL from 2015 to 2020. 
The study was approved by the Ethics Committee of the 
Rostov Regional Clinical Hospital.

inclusion criteria
The absolute criteria for waitlisting the patients 

with terminal liver diseases was the lack of the effect 
of conservative therapy in the previous stages. Additi-
onal indications were the following: ascites or hepatic 
hydrothorax development, antibiotic relief of spontane-
ous bacterial peritonitis (SBP) in the disease history, the 
presence of cholestasis, hepatic encephalopathy (HE) 
and / or gastrointestinal varicose bleeding. The condition 
for inclusion in WL of the patients with alcoholic liver 
disease (ALD) was the abstinence for at least 3 months 
confirmed by the conclusions of experts in narcology 
and psychiatrists. At waitlisting, in the dynamics of the 
disease course and the development of any outcomes, 
the following indicators were calculated: the original 
and improved indices, MELD [14] and MELD-Na [15] 
as well as the Charlson comorbidity index (CCI) and 
Child-Turcotte-Pugh (CTP). The patients were waitlisted 
at MELD ≥16.

exclusion criteria
Patients with severe pulmonary heart disease and 

those continuing alcohol ingestion at the time of the 
study were excluded. The study did not include HCC 
patients, the patients waitlisted due to decompensation 
and delisted due to reasons other than recompensation. 
The study excluded patients waitlisted for reasons other 
than decompensation (recurrent cholangitis at primary 
sclerosing cholangitis), as well as waitlisted patients for 
the following reasons: widespread thrombosis of portal 
vein and its main arteries; Budd-Chiari syndrome, sinu-
soidal obstruction syndrome; polycystic liver disease, 
and amyloidosis. The patients waitlisted for regrafting 
or with previous transplants of other organs and patients 
with acute liver failure were to be excluded from the 
study.

diagnostic testing
At waitlisting, the patients underwent clinical exami-

nations, laboratory tests of blood and urine, biochemi-
cal and hemostasis parameters studies. HBV and HCV 
screening and diagnosis were based on enzyme-linked 
immunosorbent assay (ELISA) for the corresponding 
markers and qualitative and quantitative determination 
of viruses in blood by polymerase chain reaction (PCR). 
All patients underwent elastography and in some cases, 

liver biopsy followed by morphological examination. 
Ascitic fluid analysis was made in some patients.

Therapy
Conservative therapy in the waitlisted patients was 

performed by syndromes, with non-selective β-blockers, 
diuretics, L-ornithine-L-aspartate combined with lactu-
lose and rifaximin per os (if the overt or latent hepatic 
encephalopathy was present). Some patients underwent 
extracorporeal hemocorrection (plasma adsorption and 
prolonged veno-venous hemodiafiltration). If HCV and 
HBV infections were diagnosed, all patients received 
antiviral therapy, which included direct antiviral (HCV) 
drugs and nucleoside reverse transcriptase inhibitors 
(HBV). In patients with autoimmune diseases, therapy 
included immunosuppressants and glucocorticosteroids.

In connection with recurrent varicose bleeding, some 
patients received transjugular portosystemic shunts 
(TIPS) and azigo-portal disconnection (APD) surgery 
according to the original technique (RF patent 2412657) 
[16]. Orthotopic liver transplantation (OLT) was perfor-
med in 59 patients.

Study design
Depending on the disease outcome, the patients wait-

listed at the Center for Surgery and Donor Coordination 
of the Rostov Regional Clinical Hospital were divided 
into 4 cohorts. The first cohort included 51 patients with 
LC recompensation due to the therapy. The criteria for 
the diagnosis of liver cirrhosis (LC) recompensation 
were the absence of ascites and / or hepatic hydrothorax; 
absence of peripheral edema (at diuretics discontinua-
tion); absence of PE (without drugs aimed at stopping 
it); decrease in the MELD (≤15) and CTP for at least 6 
months with confirmed steady compensation of liver 
function [17]. The second cohort (liver function sub-
compensation) consisted of 153 patients who failed to 
achieve CP recompensation and remained in WL. The 
third cohort included 87 patients with lethal outcomes. 
The fourth cohort consisted of 59 patients who under-
went OLT.

The primary endpoint was a survival study for the 
waitlisted patients. The secondary endpoint of the stu-
dy was the definition of the MELD threshold values to 
prioritize the selection of LT candidates.

Statistical data processing
The data was analyzed using the IBM SPSS Stati-

stics software (v. 21). The type of distribution of the 
obtained data and the subsequent choice of parametric 
or nonparametric analysis was determined with Kolmo-
gorov–Smirnov test. In case of normal distribution of 
samples, the data were represented by arithmetic means 
(M) and standard deviation (SD) with 95% confidence 
interval (CI). The statistical significance of the diffe-
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rences between the compared parameters with normal 
distribution was determined by Student’s t-test. If the 
sample showed the absence of the normal distributi-
on, nonparametric tests were used: Wilcoxon for paired 
comparisons of dependent variables, Mann–Whitney (U 
test), Pearson’s Chi-square for comparison of indepen-
dent variables. Quantitative indicators in samples with a 
distribution other than normal were presented in the form 
of a median and an interquartile range (IQR), the interval 
between the 25th and 75th percentiles. Frequencies and 
proportions (%) were calculated to assess the qualitative 
data. Differences between the compared parameters were 
considered statistically significant with the error rate less 
than 0.05 (p < 0.05).

Mortality predictors were defined through regression 
analysis (logistic regression). The odds ratio was calcu-
lated for significant mortality predictors with 95% CI. 
To assess the quality of the regression model (predictive 
power of the model), ROC curves (Receiver Operating 
Characteristic) were plotted, and the AUC (Area Un-
der Curve) was calculated. The statement that the AUC 
ROC does not differ from 0.5 [18] was taken as a null 
hypothesis.

The survival rate was assessed by Kaplan–Meier, 
the mean and median survival times were determined 
by criteria of Log-Rank (Mantel-Cox), Breslow, and 
Tarone-Ware.

reSulTS
In Kolmogorov–Smirnov test, patients’ age, body 

mass index (BMI), leukocyte count, albumin concent-
ration, MELD, MELD-Na at the time of waitlisting cor-
responded to the normal distribution and were analyzed 
with parametric statistics methods.

Such parameters as the severity of hepatic encepha-
lopathy, alkaline phosphatase activity, Na, creatinine and 
bilirubin concentrations, INR, CCI and CTP at the time 
of waitlisting did not correspond to the normal distribu-
tion, and nonparametric statistical methods were used 

for their subsequent analysis (Mann–Whitney, U-test, 
Chi-square).

Tables 1 and 2 show demographic parameters, the 
results of clinical, laboratory studies, BMI, MELD, 
MELD-Na, CCI, and CTP in cohorts of patients with 
LC recompensation (n = 51), LC subcompensation (n = 
153), the patients who died during their stay in WL (n = 
87) and those who underwent OLT (n = 59).

Fig. 1 shows the MELD of the waitlisted patients 
of all cohorts. The MELD index in the group of pati-
ents with lethal outcomes significantly differed from 
the parameters of other compared cohorts. Patients with 
LC recompensation and lethal outcomes were subjected 
to regression analysis (logistic regression). MELD and 
blood plasma albumin (p = 0.001 and p = 0.004, respec-
tively) were significant mortality predictors.

AUCs were calculated for MELD scores and albumin 
concentrations, and ROC curves for these parameters 
were plotted (Fig. 2).

AUC ROC for MELD was 0.883 [95% CI 0.828–
0.939; p < 0.001]. AUC ROC for albumin concentration 
was 0.841 [95% CI 0.775–0.907; p < 0.001].

The odds ratio (OR) for the development of mortality, 
provided that at waitlisting MELD score ≥25, was 3.778, 
95% CI (1.619–7.765). The OR for the development of 
mortality, provided that at waitlisting the concentrati-
on of plasma albumin ≤30.1 g/L, was 2.979 (95% CI 
1.63–5.95).

The survival was analyzed depending on MELD 
scores with Kaplan–Meier and Log-rank (Mantel-Cox), 
Breslow, and Tarone-Ware criteria. The study showed 
that the survival rate of waitlisted patients depended 
on the MELD score. There were significant differences 
between patient survival when comparing cohorts of 
patients with MELD scores ≥25 and ≤25 (Log-rank, p < 
0.0001; Breslow, p < 0.0001; Tarone-Ware, p < 0.0001). 
According to the developed model, the function of sur-
vival was identified with the development of mortality 
at certain times for specific patients (Fig. 3).

Table 1
Comparative characteristics of patient indices in study cohorts  

with normal distribution of the data sample
Parameters at waitlisting Cohorts of patients

1
(n = 51)
M ± SD

2
(n = 153)
M ± SD

3
(n = 87)
M ± SD

4
(n = 59)
M ± SD

Age, years 48.35 ± 9.93* 51.85 ± 9.32 50.98 ± 11.35c 45.02 ± 11.94a

BMI, kg/m2 27.72 ± 4.47 26.80 ± 4.46 24.50 ± 4.18e 25.29 ± 4.13ad

WBC, ×109/l 3.75 ± 0.49* 3.34 ± 0.69e 2.69 ± 0.74m 3.22 ± 0.70cd

Plasma albumin, g/l 37.76 ± 4.73 33.27 ± 6.79 28.39 ± 7.67m 31.69 ± 5.18acd

MELD-Na 18.33 ± 1.93* 20.59 ± 4.46e 25.97 ± 8.30m 20.93 ± 5.64cd

Note. 1 – LC recompensation; 2 – LC subcompensation; 3 – died in WL; 4 – OLT; * – p < 0.05 comparison between groups 1 
and 2; a – p < 0.05 comparison between groups 2 and 4; c – p < 0.05 comparison between groups 3 and 4; d – p < 0.05 compari-
son between groups 1 and 4; e – p < 0.05 comparison between groups 2 and 3; m – p < 0.05 comparison between groups 1 and 3.
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Fig. 1. MELD score in compared patient cohorts. Vertical bar on the box plot, the median; upper line, 75% of the quartile; 
lower line, 25% of the quartile; range, 95% CI; p, statistical significance of differences

diScuSSiOn
LC is featured by high morbidity and mortality rates, 

reaching more than 48 thousand annually worldwide, 
or 2.4% of the total number of deaths. For 27 years in 
Russia, the number of patients with decompensated LC 
has almost doubled [19]. Decompensated LC is asso-
ciated with poor prognosis and poor quality of life for 

patients. For the majority of patients with decompensated 
LC, LT remains the only treatment method [20], but in 
some patients there is a possibility of LC recompensation 
(stabilization of liver function) with subsequent delisting 
of patients [17, 21].

We found that in patients with LC recompensation, 
the level of leukocytes and the concentration of albumin 
were significantly higher in comparison with other stu-

Table 2
Comparative characteristics of patient indices in study cohorts  

in the absence of normal distribution of the data sample
Parameters at waitlisting Cohorts of patients

1
(n = 51)

Median (IQR) or %

2
(n = 153)

Median (IQR) or %

3
(n = 87)

Median (IQR) or %

4
(n = 59)

Median (IQR) or %
Male gender, % 64.7 50.3 55.2 57.6
Hepatic encephalopathy 
severity 2.0 (1.0–2.0)* 2.0 (2.0–2.0)e 2.0 (3.0–3.0)m 2.0 (2.0–3.0)d

CCI 7.0 (5.0–8.0)* 9.0 (7.5–11.0) 14.0 (13.0–14.0)m 9.0 (7.0–11.0)d

CTP 14.0 (13.0–14.0) 14.0 (12.0–14.0) 14.0 (13.0–14.0) 14.0 (13.0–14.0)a

PLT, ×109/l 94.0 (78.0–126.0)* 67.0 (49.0–96.0)e 45.0 (32.0–72.0)m 43.0 (58.0–86.0)cd

ALP, U/l 243.0 (167.0–365.0) 273.0 (148.5–383.5)e 387.0 (286.0–500.0)m 287.0 (217.0–401.0)c

Na, mmol/l 139.0 (137.0–141.0)* 138.0 (136.0–140.0)e 137.0 (136.0–139.0)m 138.0 (136.0–140.0)cd

Creatinine, μmol/l 109.0 (93.0–120.0) 112.0 (86.0–132.5)e 139.0 (111.0–187.0)m 120.0 (96.0–143.0)acd

Bilirubin, μmol/l 79.0 (61.0–103.0)* 72.0 (51.0–95.0)e 93.0 (58.0–198.0)m 72.0 (48.0–96.0)cd

IHR 1.4 (1.4–1.6)* 1.8 (1.6–2.0)e 2.0 (1.6–2.5)m 1.6 (1.4–1.8)ad

Note. 1 – LC recompensation; 2 – LC subcompensation; 3 – died in WL; 4 – OLT; * – p < 0.05 comparison between groups 1 
and 2; a – p < 0.05 comparison between groups 2 and 4; c – p < 0.05 comparison between groups 3 and 4; d – p < 0.05 compari-
son between groups 1 and 4; e – p < 0.05 comparison between groups 2 and 3; m – p < 0.05 comparison between groups 1 and 3.
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Fig. 2. ROC-curve for MELD and albumin in blood of the 
patients at waitlisting as mortality predictors. Diagonal seg-
ments are formed by matches. Curve source: green, albumin 
concentration at waitlisting; red, MELD at waitlisting; black, 
baseline

Fig. 3. Comparison of survival curves of patients with different MELD scores by log-rank. The time to death (time from 
waitlisting to death) is shown

factors discontinue, which is confirmed by the better 
parameters of liver function in comparison with other 
cohorts during the listing, and second, the better response 
to the therapy.

In 57% of cases, patients with LC recompensation 
underwent etiological and pathogenetic therapy (azathi-
oprine for patients with autoimmune LC etiology, direct 
antiviral (HCV) drugs, sofosbuvir + daclatasvir and so-
fosbuvir/ledipasvir). In 71% of cases, patients received 
a non-selective β-blocker (carvedilol), in 100% of cases, 
diuretics and in 84% of cases, hepatic encephalopathy 
therapy (L-ornithine-L-aspartate intravenously in com-
bination with lactulose and rifaximin per os). In addition 
to drug therapy, 31% of patients underwent APD, 47%, 
single endoscopic varicosity ligation, 22%, repeated li-
gations. Extracorporeal hemocorrection was performed 
in 16% of cases.

From the point of view of relieving the factors causing 
LC progression and complications development, signifi-
cant advancements have been made recently. The use of 
vasopressors, antibiotics, and minimally invasive surgery 
techniques have significantly improved the prognosis for 
patients with acute variceal bleeding [22, 23]. The use of 
modern antimicrobial therapy has reduced the number 
of deaths from sepsis and septic shock [24]. Combined 
treatment of HRS with albumin and vasopressors also led 
to significant improvements in the outcome in TLD. Suc-
cessful and timely HCV eradication with a subsequent 
decrease in LH and fibrosis can lead to the development 
of LC recompensation, thus making it possible to signi-

died cohorts. At the same time, in this group, INR, the 
severity of hepatic encephalopathy, bilirubin, Na levels, 
platelets, MELD, MELD-Na, and CCI were significantly 
lower than in other cohorts.

Recompensation of terminal liver disease (TLD) of 
various etiologies is possible at a combination of factors. 
First, the preserved liver reserves and the presence of a 
“point of return” of the lost function after the damaging 
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ficantly “unload” WL, which is important in conditions 
of organ deficiency [21, 25, 26].

Antiviral therapy, AIH treatment with azathioprine 
and TIPS are counted as probable factors causing the 
development of LC recompensation with subsequent de-
listing of patients [17]. We believe that the development 
of recompensation in patients who left WL in the present 
study was determined by such factors as successful HCV 
antiviral therapy, the use of immunosuppressants in au-
toimmune diseases, treatment of hepatic encephalopathy, 
prescription of diuretics and nonselective β-blockers. 
Surgical treatment seems to have also made a certain 
contribution to the results of conservative treatment of 
the patients.

When prioritizing the waitlisted patients, it is worth 
relying on the CTP index, which was originally used to 
assess the severity of liver disease and predict the out-
come of LC and has recently been used to stratify LC 
patients [20, 27].

In the present study, in all four cohorts, CTP did not 
significantly differ, thus showing its limited capabilities 
due to the subjectivity of ascites and hepatic encephalo-
pathy indicators, frequent discrepancies between the cli-
nical picture and the actual data of ultrasonography, psy-
chometric testing, and electroencephalography [20, 28].

Other considered prognostic indices (MELD and its 
modification MELD-Na), in contrast to CTP, had signi-
ficant differences in their values in the studied cohorts 
of patients: LC and OLT recompensation; LC recompen-
sation and death; LC subcompensation and death; OLT 
and death. MELD and MELD-Na did not significantly 
differ between the cohorts of patients with LC and OLT 
subcompensation.

One of the most serious concerns for CRD patients 
awaiting transplantation is mortality the risk while in 
WL. In the present study, special attention was paid to 
the cohort of patients with LC subcompensation, since 
the therapy here did not allow achieving compensation 
of liver function in most cases. The patients in this group 
can move to other cohorts. Due to fluctuations in such 
laboratory parameters as creatinine and bilirubin, which 
inevitably occur during the treatment of LC patients, for 
example, with diuretic therapy or if the patient has sepsis 
or hemolysis, the use of the MELD index may be limited. 
A significant drawback of the clinical use of the index is 
its ability to predict only the short-term survival of LC 
patients, while the time spent in the LT WL in 63% of 
cases can be as long as one year; thus, when assessing a 
period of more than 3 months, the predictive accuracy of 
MELD significantly decreases [12, 14, 29, 30].

Despite its specificity in assessing the severity of LC, 
MELD does not take into consideration a number of 
other equally important clinical, instrumental and labo-
ratory parameters, thus reduces the diagnostic value of 
the method and not providing full trust in the indicator 
when assessing an unfavorable outcome of the disease 

for a period of more than three months. The progress of 
TLD while in the WL can be unpredictable, and mortality 
grows exponentially [31] due to the development of an 
acute decompensating event (e. g., SBP and bleeding 
from esophageal varices) [30].

Thus, patients can live with a low MELD score (and 
therefore a low predicted mortality risk) for months or 
even years without realizing that a sudden breakdown  
in the SBP course may happen any time.

In our study, a fatal outcome occurred in 30% of the 
waitlisted patients. In this cohort of patients, the median 
WL stay was 10.8 ± 9.8 months. The MELD-Na index 
varied and exceeded 16 points in 84% of cases, avera-
ging 25.97 ± 8.30. Significant predictors of mortality 
in regression analysis were MELD and blood plasma 
albumin at the time of inclusion in the WL (p = 0.001 
and p = 0.004, respectively). The chosen model had high 
predictive power, sensitivity and specificity, as evidenced 
by AUC for both independent variables (0.883 and 0.841, 
respectively) and the ROC curves. This is confirmed by 
the OR calculation, which showed that in patients with 
MELD ≥25 at the time of inclusion in the WL, the pro-
bability of mortality increases by 3.778 times.

Despite the functioning system of patient prioriti-
zation with the MELD score [29] and the donor organ 
distribution system (UNOS), one in five patients (20%) 
in WL do not live to see this operation [30]. It can be 
assumed that the cause of death of these patients was 
the failure to perform LT due to improper stratification 
and / or deficiency of the donor organs, as well as the 
sudden TLD decompensation [30, 31]. This may indicate 
that the fate of the patient depends both on the correct 
tactics and the competence of the specialists managing 
the LT WL.

In the present study, hypoalbuminemia was ano-
ther independent mortality predictor. This condition is 
a known independent risk factor for mortality in TLD 
patients as a malnutrition marker, and an increase in 
albumin concentration in blood plasma predicts the pa-
tient recompensation [17, 26]. This was confirmed by 
calculating the OR for the mortality development. If 
the concentration of blood plasma albumin at the time 
of waitlisting was ≤30.1 g/l, the probability of mortality 
increased by 2.979 times.

Noteworthy is our analysis of survival with Kaplan–
Meier method and Log-rank (Mantel-Cox), Breslow, and 
Tarone-Ware criteria depending on MELD. It was found 
that the survival rate of patients in the WL is determi-
ned by MELD value, namely, its threshold value of 25 
points, since there were significant differences between 
patient survival when comparing cohorts of patients with 
MELD ≥25 and MELD ≤25 (Log-rank, p < 0.0001).

Which of the patients in the LT WL should be gi-
ven priority? This is an exceedingly difficult question, 
and many factors must be considered to answer it. For 
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the purposes of this study, we have shown that priority 
should be given to patients with MELD ≥25.

Adaptation of the MELD index to determination of 
the disease severity and prioritization of the patients 
access to LT made it possible to distribute donor or-
gans to the most severe patients, regardless of the time 
of their inclusion in WL [14]. This approach has redu-
ced mortality in patients awaiting LT in many countries 
[32]. Nevertheless, there are still limitations in the use 
of the MELD indicator, in particular in patients with 
cholestatic liver diseases [14, 15]. In this category of 
patients, until the latest TLD stages, MELD remains 
low due to the normal values of its constituent parts, 
i. e., IHR and creatinine level. Patients with refractory 
ascites, hepatopulmonary syndrome, and even chronic 
hepatic encephalopathy maintain liver function for a long 
time [32]. Thus, in these patients, in addition to MELD, 
other indicators must be considered for the timely im-
plementation LT [33].

In the present study, mortality after OLT was 15% (9 
deaths within 2 years after surgery). The average MELD 
score in this category of patients was close to but did not 
exceed 21. Merion et al. [9] showed that in patients with 
MELD scores of 18–20 after LT, the risk of mortality 
decreased by 38% compared to those patients who re-
mained in WL. At the same time, in patients with MELD 
score of 15–17, the mortality risk was higher (21%) after 
LT than in patients remaining in the WL. This compa-
rison highlighted the lack of LT efficacy at low MELD 
scores, despite the fact that in general, these patients had 
79% lower mortality risk compared to those remaining 
in the WL [8]. The variability in assessing the results 
of LT has shown the need for additional requirements 
for selection of the patients and organs for LT to ensure 
its maximum efficacy [8, 34]. For this, it is proposed to 
use prioritization based not only on MELD, but also the 
deceased-donor risk index (DRI). It has been establis-
hed that an organ with a high DRI index provides good 
survival of recipients after LT with high, not low MELD 
scores [35, 36]. Beal et al. [11] showed that at MELD 
<15, LT did not produce the expected effect. The pre-
sent study also showed that LT was most effective with 
MELD scores of 21 or less.

cOncluSiOn
Prioritizing certain patients on the waiting list as 

candidates for liver transplantation is a difficult choice 
for transplant surgeons. Our study showed that one ap-
proach to solving this problem, which would satisfy the 
set goals – to reduce the mortality of patients awaiting 
liver transplantation and are on a long-term waiting list, 
is to determine the threshold value of MELD. The MELD 
model turned out to be predictive in terms of mortality 
in patients in WL liver transplantation: significant pre-
dictors of mortality in regression analysis were MELD 
and plasma albumin at waitlisting (p = 0.001 and p = 

0.004, respectively). The predictive value of the chosen 
model is confirmed by the AUC calculation for both 
independent variables (0.883 and 0.841, respectively) 
and ROC curves, as well as OR, which showed that in 
patients with MELD ≥25 at waitlisting, the probability 
of mortality increased by 3.778 times. The odds ratio for 
the mortality, provided that the plasma albumin concen-
tration at waitlisting was ≤30.1 g/L, was 2.979 (95% CI 
1.63–5.95).

MELD threshold score was 25, since there were si-
gnificant differences between survival when comparing 
cohorts of patients with MELD ≥25 and MELD ≤25 
(Log-rank, p < 0.0001).

The authors declare no conflict of interest.
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