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Association between low fasting
glucose of the living donor and risk
of graft loss in the recipient after
liver transplantation
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Several donor-specific factors influence the functional recovery and long-term outcomes of liver grafts.
This study investigated the association between donor fasting glucose (DFG) and recipient outcomes
after living donor liver transplantation (LDLT) in 950 cases at a single center. Patients were divided

into two groups: low-DFG (< 85 mg/dL, n=120) and control (> 85 mg/dL, n=830). The five-year graft
survival rate was significantly lower in the low-DFG group (71.5%) compared to the control group
(80.0%) (P =0.02). Multivariable Cox regression analysis showed that low DFG was independently
associated with graft loss (hazard ratio 1.72, 95% Cl 1.15-2.56, P = 0.008). In propensity score-matched
groups, the low-DFG group also had lower survival rates (71% vs. 83.1%, P =0.004). The presence

of additional risk factors, such as low graft-to-recipient weight ratio, older donor age, and longer

cold ischemic time, further reduced graft survival in the low-DFG group. A DFG level < 85 mg/dL is
associated with higher risk of graft failure after LDLT, especially when combined with other risk factors.
Low DFG should be considered a prognostic marker in LDLT planning, with potential to improve
patient outcomes as further research clarifies the underlying pathophysiological mechanisms.
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Liver transplantation is a curative treatment for liver cirrhosis, acute liver failure, and unresectable
hepatocellular carcinoma. As the demand for organs far exceeds their supply, the need for living donor liver
transplantation (LDLT) has increased'. When planning LDLT, donors should undergo an assessment to screen
for possible chronic liver disease and underlying extrahepatic medical problems, including obesity, diabetes,
and dyslipidemia?. Several donor-specific factors have been identified as significant contributors to both the
functional recovery and long-term outcomes of liver grafts. Notably, these include donor age, sex, and the extent
of fatty infiltration within the liver’*. Despite meticulous screening and selection of living donors based on
these criteria, early allograft dysfunction ensues in approximately 20% of cases post transplantation, adversely
influencing the patient survival®.

Rationale and knowledge gap

Glucose production in the liver, the principal organ responsible for glucose regulation, occurs via glycogenolysis
and gluconeogenesis during fasting®; however, in individuals with liver disease, the liver’s ability to maintain
carbohydrate metabolism is compromised’. Hypoglycemia occurs because of decreased gluconeogenesis, altered
glycogen storage, and malnutrition®, and patients with acute decompensated liver cirrhosis have a higher risk of
mortality due to hypoglycemia®. Additionally, in cases in which hepatectomy has been performed, postoperative
glucose control may not be achieved, which can lead to challenges associated with regeneration and poor
prognosis'®. Some patients with post-hepatectomy liver failure experience hypoglycemia, which is attributed
to impaired hepatic gluconeogenesis, excessive insulin secretion, and reduced glycogen stores in the remaining
liver!!.
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Decreased blood flow, hypoxia, and cytokine levels affect hepatic glucose metabolism!>!%. It has been
revealed that there is a relationship between decreased perfusion rates and reduced gluconeogenesis using rat
livers'*. However, there is no established research on whether a liver graft with impaired glucose metabolism
affects recipient outcomes.

Objective

We hypothesized that liver grafts from living donors with fasting hypoglycemia could have intrinsic functional
defects, resulting in poor LDLT outcomes. This study aimed to evaluate the relationship between low fasting
glucose levels in living donors and graft survival after LDLT.

Methods

Patients and materials

We considered patients who received LDLTs at Severance Hospital, Korea, between July 2005 and December
2022; a total of 1,059 patients. The exclusion criteria were as follows: age < 18 years (n=92), dual-graft LDLT
(n=2), combined organ transplantation (n=8), previously diagnosed donor diabetes mellitus (n=5), and
incomplete data (n=2). Ultimately, 950 eligible patients were included in the study (Supplementary Fig. 1).
Informed consent was not required because of the study’s retrospective design.

Definitions and outcomes

The recipient, donor, and operative characteristics were retrieved from the institutional liver transplantation
database. The graft-to-recipient weight ratio (GRWR) was calculated using the following formula, with the graft
weight measured immediately before implantation:

GRWR = (graft weightlg]/recipient weight [g]) x 100. (1)

Graft type was divided into right or non-right lobes, primarily comprising left lobe grafts. Graft steatosis was
further stratified into two groups:>10% and <10% based on the intraoperative biopsy, with severe steatosis
excluded when selecting living donors. Donor surgical methods included open or minimally invasive
surgery (laparoscopic or robotic procedures). The primary outcome was graft survival, defined as the need
for re-transplantation or death of the recipient. Follow up continued until graft loss occurred, five years after
transplantation, or December 2022, whichever event occurred first.

Measurement and categorization of donor fasting glucose (DFG)

DFQG levels were measured after at least 8 h of fasting and at least three days before the operation, along with
other blood tests. To categorize the study population according to DFG levels, the relationship between DFG
levels and graft survival was explored using a smoothing spline curve adjusted for other risk factors for graft
survival (Fig. 1). In quantitative analysis of the threshold effect, the inflection point was determined to be 85 mg/
dL for graft survival. Patients were categorized based on whether their fasting glucose levels were <85 mg/dL
(low DFG) or > 85 mg/dL (control).

Propensity score matching

To decrease the risk of confounding bias, the low DFG and control groups were matched in a 1:3 ratio with the
propensity score. Matching was performed using the nearest-neighbor method with a caliper of 0.1, discarding
individuals who lacked a suitable match. An adequate balance of variables was considered when the standardized
mean differences were <0.1'.
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Fig. 1. Adjusted smoothing spline curve for graft survival by donor fasting glucose (DFG). The graph shows
the adjusted log hazard ratio (solid line) and the 95% confidence interval (dashed lines). This is estimated
using the Cox proportional hazards model with body mass index, pre-transplantation model for end-stage liver
disease score, pre-transplant hospital stay, re-transplantation, operation time, cold ischemic time, portal flow
modulation, red blood cell transfusion, donor age, donor body mass index, ABO incompatibility, and graft

type.
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Statistical methods

Categorical variables were analyzed using the chi-square test or Fisher’s exact test, whereas continuous variables
were compared using the t-test. Graft survival was assessed using the Kaplan-Meier method and statistical
significance was determined using the log-rank test. Graft survival was defined as the duration from the date
of surgery to the date of death from any cause or re-transplantation. For survival, univariate and multivariate
analyses were conducted using the Cox proportional hazards regression model to evaluate variable associations.
Variables with P-values less than 0.1 in the univariate analysis were identified and subsequently included in the
multivariable Cox proportional hazards regression model to assess independent risk factors. The hazard ratio
(HR) and 95% confidence intervals (CIs) were used for statistical analysis.

To elucidate the influence of DFG on the presence of other risk factors for LDLT, subgroup analysis was
performed based on previously known risk factors for LDLT!®. A GRWR< 1.0, cold ischemic time (CIT)
of > 150 min, and donor age of > 40 years were used as cutoffs for subgroups, established by adjusted smoothing
spline curves for graft survival. Subgroup analyses were performed for four groups by low-DFG and binary risk
groups, and then additionally performed for those who had two risk factors simultaneously versus others (e.g.,
low-DGF and donor age > 40 vs. others). Multivariate Cox analyses, including subgroup analyses, were adjusted
for the same covariates as those used in the analysis of the entire population.

All statistical analyses were performed using SPSS (SPSS Inc., Chicago, IL, USA) and R software (version 4.3.2;
R-project, Institute for Statistics and Mathematics, Vienna, Austria). The threshold for statistical significance was
set at P <0.05.

Ethical approval

This study was performed following the Declaration of Helsinki and the Declaration of Istanbul. Study design
was approved and the requirement for informed consent from the study subjects was waived by the Institutional
Review Board at Severance Hospital, Yonsei University Health System (IRB No. 4-2024-1092).

Results

Baseline characteristics of patients

Among the 950 patients with LDLTSs, two groups were established based on the fasting glucose level of the living
donor: those with <85 mg/dL (low-DFG group, n=120) and those with > 85 mg/dL (control group, n=3830).
The baseline characteristics of the patients are presented in Table 1. In terms of recipient characteristics, all
other parameters, such as age, sex, body mass index (BMI), and pre-transplant model for end-stage liver disease
(MELD) score, were equally distributed. The low-DFG group showed a younger donor age (32 [25.0-42.0]
years vs. 29.5 [23.0-38.5] years, P=0.03) and higher proportion of female donors (37.3% vs. 48.3%, P=0.02)
compared to the control group. There was no significant difference observed in donor BMI between the low-
DFG group and control group (22.6 [20.7-24.6] kg/m? vs. 23.0 [21.0-24.8] kg/m?, P=0.11). The GRWR was
similar between the two groups (1.1 [0.9-1.3] vs. 1.1 [1.0-1.3], P=0.75). A comparison of macrovesicular
steatosis greater than 10% revealed no significant differences between the low-DFG group and control group
(10.5% vs. 14.8%, P=0.28). Among the donor laboratory results, the low-DFG group showed lower aspartate
aminotransferase (P =0.02), alanine transaminase (P =0.02), and hemoglobin (P=0.01) levels than the control
group, although the differences were not significant (Supplementary table 1).

After propensity score matching, no statistically significant differences were observed between the low-
DFG and control groups across all 40 characteristics examined (Table 1 and Supplementary table 1). The
standardized differences for all covariates before and after propensity score matching are presented in Table 1
and Supplementary Fig. 2.

Recipient outcome

The median follow-up period was 50.1 [19.5-97.3] months. During follow-up, 33 (27.5%) patients in the low-
DFG group died and seven (5.8%) patients underwent re-transplantation. In the control group, 169 (20.4%)
patients died and 34 (4.1%) patients underwent re-transplantation.

The changes in recipient glucose levels were assessed serially from pre-transplant to one month post-
transplant, but no significant differences were identified between the two groups (Supplementary Fig. 3). Early
allograft dysfunction was analyzed for its potential influence, but with 9 cases (8.1%) in the low-DFG group and
63 (7.8%) in the control group, no significant difference was observed (P =0.999; Supplementary table 2).

The low-DFG group had significantly poorer graft survival than that of the control group (83.3%, 76.6%,
and 71.5% in the low-DFG group vs. 89.5%, 83.7%, and 80.0% in the control group at one, three, and five years,
P =0.024; Fig. 2A). This result remained consistent even after propensity score matching (five-year graft survival
rates: 83.3%, 76.3%, and 71.0% vs. 92.3%, 86.7%, and 83.1%, respectively; P =0.004; Fig. 2B).

In the uni- and multivariable Cox regression, low DFG was an independent risk factor for graftloss (HR=1.72,
95% CI 1.15-2.56, P=0.008; Table 2). Other risk factors were higher BMI (HR=0.94, 95% CI 0.89-0.98,
P =0.005), above milan criteria in hepatocellular carcinoma (HR=2.55, 95% CI 1.72-3.79, P <0.001), a higher
pretransplant MELD score (HR=1.03, 95% CI 1.0-1.05, P=0.02), a longer pretransplant stay in the intensive
care unit (HR=3.71, 95% CI 1.66-8.31, P=0.001), intraoperative red blood cell transfusion (HR=1.03, 95% CI
1.02-1.04, P <0.001), and other than right lobe graft (HR=1.90, 95% CI 1.01-3.57, P=0.04).

In the analysis of graft loss causes (Supplementary table 4), rejection was the most common in the low-DFG
group, with 3 out of 7 cases (42.9%), while biliary complications were the most frequent in the control group,
with 6 out of 34 cases (17.6%). The most frequent cause of patient death in both groups was infection, with 13
cases (40.6%) in the low-DFG group and 44 cases (26%) in the control group.
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Before matching After matching

Low-DFG group Low-DFG group
Variables (n=120) Control group (n=2830) | P-value | (n=114) Control group (n=302) | SMD
Age, years 55 (50-61) 55 (50-60) 0768 |55 (50-62) 54 (51-59) 0.028
Sex, female 32(26.7) 229 (27.6) 0.918 32(28.1) 74 (24.5) 0.053
BMI, kg/m2 23.8(21.9-26.0) | 23.8 (22.0-25.9) 0.745 23.9(21.8-26.0) | 23.7 (21.9-25.3) 0.083
Hypertension 31(25.8) 188 (22.7) 0.511 29 (25.4) 74 (24.5) 0.017
Diabetes mellitus 35(29.2) 268 (32.3) 0.561 33(28.9) 95 (31.5) 0.029
Cardiovascular disease 9(7.5) 51 (6.1) 0.712 8(7.0) 22(7.3) 0.022
Underlying disease 0.068
Viral 86 (71.7) 508 (61.2) 81 (71.1) 207 (68.5) 0.039
Alcoholic 22(18.3) 186 (22.4) 21(18.4) 59 (19.5) 0.026
Others 12 (10.0) 136 (16.4) 12 (10.5) 36 (11.9) 0.024
HCC 66 (55.0) 471 (56.7) 0793 |62 (54.4) 168 (55.6) 0.024
Pretransplant MELD 11 (8-16) 12 (9-17) 0.479 12 (9-16) 12 (9-17) 0.072
Pretransplant stay 0.636 0.063
Outpatient 80 (66.7) 531 (64.0) 76 (66.7) 204 (67.5)
Inpatient 40 (33.3) 299 (36.0) 38 (33.3) 98 (32.5)
Refractory ascites 15 (12.5) 117 (14.1) 0.740 15(13.2) 38 (12.6) 0.031
Operation time, min 651 (558-732) 639 (543-720) 0.300 644 (540-720) 638 (552-720) 0.068
Cold ischemic time, min 120 (99-153) 130 (102-157) 0.280 122 (100-150) 132 (99-155) 0.020
Transfusion RBC, pack 4(2-8) 3(1-8) 0.144 4 (2-8) 3(1-8) 0.058
Portal flow modulation 11 (9.2) 56 (6.7) 0.437 11 (9.6) 18 (6.0) 0.050
Donor age, years 29.5(23.0-38.5) | 32.0 (25.0-42.0) 0.037 30.0 (23.0-39.0) | 29.5(23.0-39.0) 0.058
Donor sex, female 58 (48.3) 310 (37.3) 0.027 54 (47.4) 129 (42.7) 0.023
Donor BMI, kg/m? 22.6 (20.7-24.6) | 23.0 (21.0-24.8) 0.119 22.6 (20-25.2) 22.4(19.9-24.9) 0.076
ABO incompatibility 20 (16.7) 184 (22.2) 0210 | 20(17.5) 60 (19.9) 0.043
GRWR 1.1 (0.9-1.3) 1.1 (1.0-1.3) 0.753 1.1 (0.9-1.3) 1.1 (1.0-1.3) 0.024
Macrovesicular steatosis > 10 | 12 (10.5) 115 (14.8) 0.280 10 (9.1) 38 (13.4) 0.010
Graft type, right 119 (99.2%) 796 (95.9%) 0.130 113 (99.1%) 301 (99.7%) 0.064
Other than right 1(0.8) 34 (4.1) 1(0.9) 1(0.3)
ffg‘;gi‘g};};‘l"“ive donor 1 166 (20.0) 22(18.3) 0760 | 60(19.9) 22(19.3) 1.000

Table 1. Recipient and donor pretransplant characteristics. Donor fasting glucose levels are tested after at
least 8 h of fasting and measured at least three days before surgery. They are categorized based on whether
the fasting glucose level of the donors is < 85 mg/dL (low DFG) or > 85 mg/dL (control). DFG, donor fasting
glucose; SMD, standard mean difference; BMI, body mass index; HCC, hepatocellular carcinoma; MELD,
model for end-stage liver disease; RBC, red blood cell; GRWR, graft-to-recipient weight ratio.

Donor post-operative course

Supplementary Fig. 4 presents the pre- and post-operative changes in donor AST, ALT, bilirubin, and INR
levels, showing no significant differences between the two groups. Donor fasting glucose levels did not show
statistically significant difference. There was no donor mortality in both group, and incidence of major post-
operative complication (Clavien-Dindo grade III or more) was similar between the low-DFG group and the
control group (1.7% vs. 3.6%, P=0.633, Table 3).

Donor fasting glucose and other risk factors in LDLT
Figure 3 shows a comparison of graft survival between subgroups according to the presence of low DFG or
other risk factors. When patients had low DFG and a GRWR < 1.0 (80.8%, 69.1%, and 65.3% at one, three, and
five years, respectively), graft survival was significantly lower than that of the others (89.1%, 83.4%, and 79.5%
at one, three, and five years, respectively; P=0.20). Moreover, when patients had low DFG and CIT > 150 min
(73.6%, 68.1%, and 61.1% at one, three, and five years, respectively), graft survival was significantly lower than
that of others (89.4%, 83.4%, and 79.7% at one, three, and five years, respectively, P=0.003). Furthermore,
when patients had low DFG and a donor age >40 years (75.4%, 61.2%, and 61.2% at one, three, and five years,
respectively), graft survival was significantly lower than that of the others (89.1%, 83.3%, and 79.4% at one, three,
and five years, respectively, P=0.001).

When those subgroups with low DFG and another risk factor were inputted in the multivariable models,
low DFG + CIT > 150 min (HR 1.87, 95% CI 1.03-3.38, P=0.04; Supplementary table 5) and low DFG + donor
age >40 years (HR 2.18, 95% CI 1.08-4.42, P=0.03; Supplementary table 6) were significant risk factors for graft
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Fig. 2. Graft survival curves according to DFG. (A) Five-year graft survival between the low-DFG group and

control group. (B) Graft survival curves according to donor fasting glucose after propensity score matching.
Donor fasting glucose is categorized according to whether the fasting glucose of donors is < 85 mg/dL (low-

DFG group) or > 85 mg/dL (control group). LT liver transplant, DFG donor fasting glucose.

Univariable Multivariable®

Variables HR (95% CI) P-value | HR (95% CI) P-value
Donor fasting glucose, ) )

Control

Low-DFG* 1.56 (1.06-2.29) 0.025 | 1.72 (1.15-2.56) |  0.008
BMI, kg/m? 0.94 (0.90-0.98) 0.008 | 0.94 (0.89-0.98) 0.005
HCC group, no HCC - -

Within Milan 0.79 (0.55-1.15) 0.220 | 1.33 (0.88-2.01) |  0.180
Above Milan 1.73 (1.23-2.43) 0.002 | 2.55(1.72-3.79) | <0.001
Pretransplant MELD 1.03 (1.01-1.05) <0.001 | 1.03 (1.00-1.05) 0.023
Pretransplant stay, Outpatient | - -

Ward 1.44 (1.06-1.96) 0.019 | 1.32 (0.93-1.87) 0.115
Intensive Care Unit 6.13 (3.19-11.76) | <0.001 | 3.71 (1.66-8.31) 0.001
Re-transplantation 7.45 (1.85-30.04) 0.005 | -

Operation time, min 1.10 (1.04-1.17) 0.001 | 1.00 (0.93-1.07) 0.958
Cold ischemic time, min 1.04 (1.01-1.07) 0.003 | 1.03 (1.00-1.06) 0.031
Transfusion RBC, pk 1.03 (1.03-1.04) <0.001 | 1.03 (1.02-1.04) | <0.001
Donor age, years 1.02 (1.00-1.03) 0.018 | 1.02 (1.00-1.03) 0.021
ABO incompatibility 1.36 (0.97-1.91) 0.074 | 1.17 (0.82-1.67) 0.397
Graft type, right lobe - -

Other than right 2.99 (1.70-5.27) <0.001 | 1.90 (1.01-3.57) 0.047

Table 2. Multivariable Cox analysis for graft survival. TData are presented only with variables included in the
multivariable model, of which P-values are <0.10 in univariable analysis. The complete results are provided in
Supplementary table 3. *DFG: Donor fasting glucose, categorized by whether the fasting glucose of the donors

is <85 mg/dL (low DFG) or > 85 mg/dL (control). HR, hazard ratio; CI, confidence interval; DFG, donor
fasting glucose; BMI, body mass index; HCC, hepatocellular carcinoma; MELD, model for end-stage liver
disease; RBC, Red blood cell.
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Low-DFG group

Variables (n=120) Control group (n=2830) | P-value
Complication grade 0.633
>1I1 2(1.7) 28(3.6)

Illa 2(1.7) 17 (2.2)

IIIb 0(0.0) 10 (1.3)

v 0(0.0) 1(0.1)

Complication group 0.868
No 113 (98.3) 762 (96.5)

Bile duct stricture 0(0.0) 6(0.8)

Bile leakage 1(0.9) 8(1.0)

Bowel perforation 0(0.0) 1(0.1)

Gastrointestinal track bleeding | 1 (0.9) 1(0.1)

Incisional hernia 0(0.0) 3(0.4)

Intestinal obstruction 0(0.0) 2(0.3)

Operation site bleeding 0(0.0) 3(0.4)

Others 0(0.0) 1(0.1)

Pleural effusion 0(0.0) 2(0.3)

Portal vein thrombus 0(0.0) 1(0.1)

Table 3. Detailed summary of donor complications. Donor fasting glucose levels are tested after at least 8 h
of fasting and measured at least three days before surgery. They are categorized based on whether the fasting
glucose level of the donors is < 85 mg/dL (low DFG) or > 85 mg/dL (control). The complication grade was
classified according to the Clavien-Dindo classification.Grade IIla, intervention not under general anesthesia;
IIIb, intervention under general anesthesia; IV, life-threatening complication, requiring intensive care unit
management. DFG, donor fasting glucose.

survival, although the result for low DFG + GRWR < 1.0 was marginal (HR 1.71, 95% CI 0.94-3.11, P=0.08;
Supplementary table 7).

Discussion

The liver is the major organ involved in gluconeogenesis, and previous studies have shown an association between
impaired liver function and hypoglycemia. We hypothesized that living liver donors who showed impaired or
marginal regulation of hypoglycemia possibly had intrinsic defects in liver functional capacity, which resulted
in poor graft survival after transplantation, despite normal liver function test results. Our results demonstrated
that a low preoperative DFG (<85 mg/dL) was associated with a significant risk of graft failure after LDLT.
These hazardous effects of low DFG were more prominent when other risk factors were present, such as a lower
GRWR, longer CIT, and older donor age.

Patients with lower fasting glucose levels (< 85 mg/dL), for whom the criteria employed in this study did not
meet the literal definition of hypoglycemia (< 70 mg/dL)", were evaluated as having normal liver function and
no obvious comorbidities. Altered liver function may not be distinctly evident in healthy liver donors because of
compensation from other organs, such as the kidney'®. However, after donor hepatectomy and transplantation,
factors such as reduced volume and a compromised medical condition of the recipient could render donor
livers with lower fasting glucose levels more vulnerable, even within the euglycemic range (80-85 mg/dL)",
potentially leading to graft failure. This is the first study to our knowledge to evaluate the relationship between
donor glucose levels and LDLT outcomes using large-volume, single-center data.

Low DFG may have acted as a concealed predictor of impaired function of the donor liver, although the
precise cause behind the finding that low DFG independently lowered graft survival is not clearly defined. The
liver plays a crucial role in blood sugar regulation through the synthesis, storage, decomposition, and release of
glycogen®, and hypoglycemic episodes are well-recognized as poor prognostic factors for patients with cirrhosis
and hepatocellular carcinoma?!. Therefore, hypothetically, livers with lower fasting glucose levels may exhibit
subtle impairments in liver function, including alterations in hepatic gluconeogenesis?2.

Gluconeogenesis is essential for survival as it provides glucose derivatives to synthesize normal constituents
of cell membranes and dispose of lactate produced by glycolysis, thus mitigating metabolic acidosis®. In
addition, improving glucose levels during surgery can protect the liver from ischemia-reperfusion injury by
preventing adenosine triphosphate depletion® and improving recovery during organ preservation®>?°, A recent
study reported that phosphoenolpyruvate carboxykinase 1, one of the rate-limiting enzyme of gluconeogenesis,
was markedly upregulated in human post-ischemia-reperfusion liver specimens and mouse models?. This
upregulation is associated with a more favorable prognosis for liver transplantation, whereas its inhibition
exacerbates hepatic injury. While we could not directly confirm this mechanism in our study, this study suggests
that livers with impaired hepatic gluconeogenesis may be relatively vulnerable to damage after transplantation
compared to livers without such impairment. Donor evaluation is conducted with the objective of identifying any
potential conditions that might heighten the risk of perioperative complications in the healthy donor. Transplant
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Fig. 3. Subgroup analyses of graft survival. DFG is categorized based on whether the fasting glucose level of
donors is < 85 mg/dL (low-DFG group) or > 85 mg/dL (control group). LT liver transplant, DFG donor fasting
glucose; GRWR graft-to-recipient weight ratio, CIT cold ischemic time.

surgery is performed with a primary emphasis on donor safety and recipient prognosis. The criteria for donor
selection includes age, BMI, remnant liver volume, GRWR, anatomical suitability for donation, and presence of
fatty liver to determine eligibility?”. In order to aid in donor selection, Goldberg et al.?® have developed a risk
index that incorporates donor and recipient factors, which can predict graft survival. However, it has limitations
as it is predominantly composed of recipient factors, making it challenging to consider during donor selection.
Despite its informative value, the model could benefit from additional donor-related variables that enhance
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its applicability during the selection process. Donor glucose levels can also be considered when making donor
selection decisions.

This was a retrospective study conducted at a single center, and there could have been selection bias in the
detailed analysis. In addition, factors that may affect liver function, such as alcohol consumption history, family
history, and dietary habits, were not considered. However, propensity score matching analysis was conducted to
adjust for differences between the two groups. A notable limitation of this study was the lack of a comprehensive
understanding of the pathophysiological mechanisms underlying these phenomena. Further research is required
to clarify these intricate molecular and cellular processes and to confirm whether consistent findings can be
replicated in large cohort studies.

As preoperative blood glucose levels are routinely measured in all patients, further research is necessary to
elucidate the potential mechanisms related to liver regeneration and glucose metabolism. This study highlights
the need to consider donor glucose levels as an attainable criterion for organ allocation and the optimization
of graft outcomes. Understanding the influence of glucose levels on graft outcomes can lead to more informed
decisions regarding donor selection and posttransplant management.

Conclusions

DFG < 85 mg/dL was associated with an elevated risk of graft failure after LDLT, especially when combined with
alower GRWR, longer CIT, and older donor age. Low DFG should be considered a potential prognostic marker
when planning LDLT, although further studies are needed to determine the pathophysiological correlation.

Data availability
The data that support the findings of this study are available from the corresponding author upon reasonable
request.
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