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Diabetes mellitus and postoperative blood glucose value 
help predict posthepatectomy liver failure in patients with 
hepatocellular carcinoma
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Background: Many complications after hepatectomy can lead to perioperative death, among which 
posthepatectomy liver failure (PHLF) is the leading one. Existing studies suggest that one of the most 
important risk factors for PHLF is cirrhosis. Hepatitis B virus (HBV) infection is an important factor 
in the occurrence of cirrhosis, and the exact relationship between HBV infection and PHLF is not 
obvious. Diabetes mellitus and postoperative blood glucose are closely associated with liver regeneration, but 
its exact relationship with PHLF remains unclear.
Methods: We collected clinical indicators from 920 adult patients treated at the Liver Surgery and 
Transplantation Center of West China Hospital of Sichuan University from April 2009 and April 2019. We 
conducted a univariate analysis find out the risk factors of PHLF, follow by a multivariate analysis to ascertain 
the independent risk factors. Receiver operating characteristic (ROC) curves were plotted to evaluate the 
predictive efficiency of each risk factor.
Results: Following hepatectomy, 205 (22.2%) of patients were diagnosed with PHLF. Several variables 
were confirmed to related with PHLF significantly: diabetes [P<0.01, odds ratio (OR) =10.845, 95% 
confidence interval (CI): 5.450–21.579], HBV (P<0.01, OR =0.345, 95% CI: 0.187–0.635), blood glucose 
on the first postoperative day (post-BG1) (P=0.027, OR =1.059, 95% CI: 1.006–1.115), blood glucose on 
the third postoperative day (post-BG3) (P=0.021, OR =1.085, 95% CI: 1.012–1.162), blood glucose on the 
fifth postoperative day (post-BG5) (P=0.014, OR =1.119, 95% CI: 1.023–1.225), postoperative total bilirubin 
(post-TB) (P<0.01, OR =1.160, 95% CI: 1.133–1.187), and liver cirrhosis (P<0.01, OR =0.982, 95% CI: 
0.561–1.717) identified to be independent risk factors of PHLF.
Conclusions: Diabetes, HBV, post-BG1, post-BG3, and post-BG5 are related to the development of 
PHLF, and diabetes and post-BG can be used as predictors of the development of PHLF in patients with 
hepatocellular carcinoma (HCC).
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Introduction

Hepatocellular carcinoma (HCC) is the third leading 
cause of cancer-related death worldwide and a common 
malignancy (1,2). While hepatectomy remains one of the 
standard treatments for HCC (3), posthepatectomy liver 
failure (PHLF) remains a major problem for surgeons. 
Although the incidence of PHLF has decreased significantly 
after decades of patient selection and comprehensive 
preoperative evaluation, it remains the leading cause 
of mortality and morbidity after hepatectomy with 7% 
incidence (4,5), and more comprehensive methods of 
predicting PHLF are required.

PHLF is mainly diagnosed by elevated postoperative 
in ternat iona l  s t andard ized  ra te  (pos t - INR)  and 
postoperative total bilirubin (post-TB) (4). Researchers have 
developed various parameters to predict of the development 
of PHLF, and liver cirrhosis is the foremost  (6). However, 
whether underlying diseases such as diabetes can also be a 
risk factor for PHLF and abnormal biochemical indicators 
of patients before surgery can be identified, has not been 
fully clarified. Some studies have shown that prolonged 
hyperglycemia may further promote the development of 
cirrhosis by affecting liver regeneration, while preoperative 
or postoperative blood glucose levels have a direct effect 
on liver regeneration and the recovery of liver function (7).  
Hepatectomy in diabetic patients requires greater liver 
reserve function, patients infected with hepatitis B virus 
(HBV) will have reduced liver function reserve due 
to cirrhosis caused by the virus, resulting in slow liver 
regeneration or even failure (8). However, it is unclear 
whether changes to postoperative blood glucose and its 
control in patients with and without diabetes can also be 
used as an indicator to predict the development of PHLF.

The purpose of this study was to evaluate risk factors 
for PHLF in a more comprehensive way. We evaluated 
the value of postoperative changes in blood glucose and 
postoperative blood glucose control in diabetic and non-
diabetic patients as predictors of PHLF in HCC patients 
undergoing hepatectomy. We present the following article 
in accordance with the STARD reporting checklist (available 
at https://dx.doi.org/10.21037/jgo-21-491).

Methods

Study design and patients

This retrospective study included adult patients with HCC 
treated at the Liver Surgery & Transplantation Center 

of West China Hospital of Sichuan University between 
April 2009 and April 2019, and the information of HCC 
patients undergoing hepatectomy was obtained from 
retrieval and extraction of its large database. Preoperative 
and postoperative clinical indicators were obtained by 
querying the data from the examination system. The study 
was conducted at the hospital between February 15, 2021, 
and May 30, 2021, and approved by the Ethics Committee 
of West China Hospital, Sichuan University (No. 2020/8), 
from which details can be obtained upon request. Individual 
consent for this retrospective analysis was waived. The 
study was conducted in accordance with the Declaration of 
Helsinki (as revised in 2013).

Eligibility criteria

The inclusion criteria were as follows: the patient’s 
age was over 18 years; normal renal function and liver 
function reserves were present; hepatectomy was the initial 
treatment; and the statistical data of relevant indicators after 
surgery were relatively complete.

Exclusion criteria included: recurrent HCC, metastatic 
liver cancer caused by extrahepatic malignancy, portal 
vein and/or hepatic vein tumor thrombosis, or obstructive 
jaundice.

Data source and pretreatment

In this study, patients were required to have complete 
values of post-INR and post-TB on the fifth day after 
surgery, which were used to determine the diagnosis of 
PHLF and to draw baseline data. In addition, complete 
preoperative fasting blood-glucose (pre-FBG) values and 
postoperative blood glucose values on the first, third, 
and fifth days (post-BG1,3,5) were required. West China 
Hospital has strict preoperative examinations including 
routine blood, blood biochemistry, coagulation routine, 
blood type, and tumor markers. Perioperative management 
is rigorous with frequent monitoring of clinical indicators, 
while all blood samples are drawn before breakfast in the 
morning. These strict regulations made it possible to collect 
complete patient information and guarantee the validity 
and accuracy of the test results. Patients with incomplete 
clinical indicators were excluded, for example, those with 
missing postoperative clinical index data or with an unclear 
diagnosis of diabetes. The diagnosis of PHLF was made 
by two liver surgeons who were blinded to all patient 
information, including the final histopathologic diagnosis.

https://dx.doi.org/10.21037/jgo-21-491
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Diagnosis of HCC and diabetes

To be diagnosed with HCC, a patient must have had two 
imaging tests that indicated  the typical features, or one 
positive imaging result with a level of alpha-fetoprotein 
(AFP) greater than 400 ng/mL, and the diagnosis was 
confirmed by pathology of the resected tissue after 
hepatectomy. Demographic, laboratory, and radiological 
data were collected for each patient in this study for further 
evaluation.

The diagnosis of diabetes was determined by reviewing 
the previous medical records of patients in part, and 
further confirmed by telephone follow-up. Patients 
previously diagnosed with diabetes but with abnormal 
recorded blood glucose levels, were asked to consult the 
hospital as soon as possible and provide timely feedback. 
In the absence of timely feedback, the diagnosis was 
defined as unclear.

Definition of PHLF

PHLF is defined as the impairment of liver function to 
maintain its synthesis, excretion, and detoxification that 
occurs after hepatectomy. According to the research of 
the International Study Group of Liver Surgery (ISGLS), 
PHLF is characterized by an increase in the INR on the 
fifth day after the operation or the operation, accompanied 
by hyperbilirubinemia (4,9).

Statistical analysis

SPSS software (version 26.0) was used for statistical data 
analysis. Independent sample t-test was used to compare the 
continuous variables, and Fisher’s exact test or chi-square 
test were used to compare the classification data. The risk 
factors for PHLF were evaluated by logistic regression 
analysis. Receiver operating characteristic (ROC) was used 
to analyze and evaluate the clinical value of pre-FBG and 
post-BG1, post-BG3, post-BG5. Sensitivity and specificity 
while area under the curve (AUC) and two-side P values 
were calculated, and a P value was considered statistically 
significant when less than 0.05.

Results

Baseline data characteristics

We extracted the information of 1,329 patients who 
underwent hepatectomy between April 2009 and April 

2019 from the hospital database. By screening the integrity 
of clinical data and clarity of diagnosis, 284 patients were 
excluded, including 147 patients with missing data of post-
INR and post-TB (n=122), pre-FBG (n=9), and post-BG 
(n=103), and 37 patients because of an unclear diagnosis. 
A further 125 patients were excluded, including 43 who 
had undergone previous hepatectomy, 25 who received 
transhepatic arterial chemotherapy and embolization 
(TACE), 9 with portal vein or hepatic vein tumor 
thromboembolism, 37 whose pathologic reports indicated 
hepatic metastatic carcinoma, and 11 patients diagnosed 
with obstructive jaundice or other diseases of the blood 
system (Figure 1).

The mean age of the 920 patients was 50.92±11.88 
[22–82] years old, including 784 males (85.2%) and 136 
females (15.8%). The baseline characteristics of the study 
population are shown in Table 1.

Comparison of clinical indicators of diabetes patients and 
non-diabetes patients

According to the follow-up of patients and the statistics of 
their medical records, 180 patients were diagnosed with 
diabetes. Table 2 shows a comparison of several potential 
clinical indicators in diabetes patients and non-diabetes 
patients, and reveals pre-FBG (P<0.05), post-BG1 (P<0.05), 
post-BG3 (P<0.05), post-BG5 (P<0.05), and post-TB 
(P<0.05) were found to be related to diabetes.

Comparison of clinical parameters in patients with and 
without PHLF

According to the diagnostic criteria, a total of 205 included 
patients were diagnosed with PHLF.  Table 3 shows a 
comparison of several potential clinical indicators in PHLF 
patients and non-PHLF patients, and reveals pre-FBG 
(P<0.05), post-BG1 (P<0.05), post-BG3 (P<0.05), and post-
BG5 (P<0.05), were found to be related to PHLF.

Analysis of risk factors for PHLF

PHLF occurred in 205 HCC patients in this study, and we 
analyzed 32 potential variables to identify risk factors for 
PHLF in HCC patients, as shown in Table 4. Univariate 
analysis showed that diabetes, gender, HBV, pre-FBG, 
cystatin, post-BG, post-TB, main size, platelet (PLT), 
prothrombin time (PT), and liver cirrhosis were significantly 
correlated with the occurrence of PHLF. Multivariate 
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Figure 1 Screening of patients. HCC, hepatocellular carcinoma; post-INR, postoperative international normalized ratio; post-TB, 
postoperative total bilirubin; pre-FBG, preoperative fasting blood-glucose; post-BG, blood glucose on the postoperative day; TACE, 
transhepatic arterial chemotherapy and embolization; PHLF, posthepatectomy liver failure.

Without PHLF 
(n=715)

With diabetes 
(n=180)

With PHLF 
(n=205)

Without diabetes 
(n=740)

HCC patients undergoing hepatectomy extracted from the database of West China Hospital (n=1,329)

Patients included (n=920)

Screening integrity of clinical data and clarity of diagnosis

Screening by eligibility criteria

Patients included (n=1,045)

Excluded (n=284)
- Missing values of post-INR and post-TB (n=122)
- Missing values of pre-FBG (n=9)
- Missing values of post-BG (n=103)
- Missing values of other baseline data (n=13)
- The diagnosis of diabetes is not clear (n=37)

Excluded (n=125)
-Undergone previous hepatectomy (n=43)
-Received TACE (n=25)
-With portal vein or hepatic vein tumor thromboembolism (n=9)
- Pathologic reports indicated hepatic metastatic carcinoma (n=37)
- Diagnosed with obstructive jaundice or other diseases of the blood system (n=11)

analysis demonstrated that diabetes [P<0.01, odds ratio 
(OR) =10.845, 95% confidence interval (CI): 5.450–21.579], 
HBV (P<0.01, OR =0.345, 95% CI: 0.187–0.635), post-
BG1 (P=0.027, OR =1.059, 95% CI: 1.006–1.115), post-
BG3 (P=0.021, OR =1.085, 95% CI: 1.012–1.162), post-
BG5 (P=0.014, OR =1.119, 95% CI: 1.023–1.225), post-
TB (P<0.01, OR =1.160, 95% CI: 1.133–1.187), and liver 
cirrhosis (P<0.01, OR =0.982, 95% CI: 0.561–1.717) were 
independent risk factors for PHLF.

Predictive effectiveness of post-BG1, post-BG3, and  
post-BG5 in development of PHLF

ROC analysis was performed to assess the predictive effects 
of age, pre-FBG, and post-BG1, post-BG3, and post-BG5 
of PHLF, as shown in Figure 2. The results showed that 
post-BG1 had an AUC of 0.607 (P<0.001, 95% CI: 0.496–
0.584), with a maximum joint sensitivity and specificity 
(sensitivity =0.668, specificity =0.545) when the optimal cut-

javascript:;
javascript:;
javascript:;


2381Journal of Gastrointestinal Oncology, Vol 12, No 5 October 2021

© Journal of Gastrointestinal Oncology. All rights reserved.   J Gastrointest Oncol 2021;12(5):2377-2387 | https://dx.doi.org/10.21037/jgo-21-491

Table 1 Baseline data characteristics of the study population

Variables Value

Age (Y) 50.92±11.88

Gender

Male/female 784/136

Diabetes

Yes/no 180/740

PHLF

Yes/no 205/715

HBV

Yes/no 795/125

Pre-FBG (mmol/L) 5.29±1.55

Cystatin 0.99±0.30

Post-BG1 (mmol/L) 7.61±3.18

Post-BG3 (mmol/L) 6.58±2.35

Post-BG5 (mmol/L) 6.12±1.77

Post-TB (μmol/L) 26.50±16.81

Post-INR 1.24±0.76

Main size (cm) 6.33±3.61

Number of tumors 1.10±0.61

WBC (109/L) 5.74±3.17

NEU (109/L) 3.69±3.65

LYM (109/L) 1.52±0.61

MONO (109/L) 0.36±0.17

PLT (109/L) 142.63±71.72

PT (s) 12.30±4.29

INR 1.28±4.99

APTT (s) 28.08±4.09

Fib 2.82±1.05

TB (μmol/L) 15.04±6.56

ALT (IU/L) 56.57±67.72

AST (IU/L) 52.77±48.92

TP (mmol/L) 69.93±5.99

ALB (g/L) 41.18±4.57

Creatinine (μmol/L) 75.81±19.37

MVI

Yes/no 345/575

Table 1 (continued)

Table 1 (continued)

Variables Value

LCI

Yes/no 522/395

Satellite

Yes/no 126/794

Near invasion

Yes/no 39/881

PHLF, posthepatectomy liver failure; HBV, hepatitis B virus; pre-
FBG, preoperative fasting blood-glucose; post-BG1, blood 
glucose on the first postoperative day; post-BG3, blood glucose 
on the third postoperative day; post-BG5, blood glucose on the 
fifth postoperative day; post-TB, postoperative total bilirubin; 
post-INR, postoperative international normalized ratio; WBC, 
white blood cell; NEU, neutrophil; LYM, lymphocyte; MONO, 
monocyte; PLT, platelet; PT, prothrombin time; INR, international 
normalized ratio; APTT, activated partial thromboplastin 
time; TB, total bilirubin; ALT, alanine aminotransferase; AST, 
aspartate transaminase; TP, total protein; ALB, albumin; MVI, 
microvascular invasion; LCI, liver capsule invasion.

off value was set at 6.88; post-BG3 had an AUC of 0.591 
(P<0.001, 95% CI: 0.543–0.638), with a maximum joint 
sensitivity and specificity (sensitivity =0.595, specificity 
=0.613) when the optimal cut-off value was set at 6.03; and 
post-BG5 had an AUC of 0.604 (P<0.001, 95% CI: 0.558–
0.650), with a maximum joint sensitivity and specificity 
(sensitivity =0.605, specificity =0.604) when the optimal 
cut-off value was set at 5.86. No significant adverse events 
occurred in the analysis.

Multivariate comparison of the effects of diabetes, HBV, 
and post-BG on the occurrence of PHLF

Multivariate analysis of variance (ANOVA) was performed 
to compare the effects of diabetes, HBV, and post-BG 
on the occurrence of PHLF, and pairwise comparisons 
were performed to compare the subject effects (Figure 3).  
When diabetes and HBV acted together, the subject 
effect of both was significant (diabetes F=70.802, P<0.001; 
HBV F=15.903, P<0.001), but the interaction effect was 
not significant (diabetes + HBV F=3.539, P=0.06). When 
diabetes and post-BG1, 3, and 5 were combined, the subject 
effect of diabetes was significant (F=58.827, P<0.001; 
F=85.918, P<0.001; F=118.586, P<0.001), while the subject 
effect of post-BG was not significant (post-BG1 F=0.165, 
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Table 2 Comparison of clinical indicators in diabetes patients and non-diabetes patients

Variables Diabetes (n=180) Without diabetes (n=740) P value

ALT 60.06±78.79 55.72±64.77 0.10

PLT 127.61±64.22 146.28±72.99 0.65

Cystatin 1.04±0.24 0.97±0.32 0.43

TB 16.61±6.89 14.66±6.43 0.45

Post-TB 33.44±19.24 24.81±15.72 <0.05

Pre-FBG 6.67±3.00 4.94±0.76 <0.05

Post-BG1 10.10±3.48 7.00±2.78 <0.05

Post-BG3 8.80±3.05 6.03±1.76 <0.05

Post-BG5 8.04±2.24 5.64±1.25 <0.05

ALT, alanine aminotransferase; PLT, platelet; TB, total bilirubin; post-TB, postoperative total bilirubin; pre-FBG, preoperative fasting blood-
glucose; post-BG1, blood glucose on the first postoperative day; post-BG3, blood glucose on the third postoperative day; post-BG5, 
blood glucose on the fifth postoperative day.

Table 3 Comparison of clinical indicators in PHLF patients and non-PHLF patients

Variables PHLF (n=205) Without PHLF (n=715) P value

Cystatin 1.05±0.49 0.97±0.22 0.14

Pre-FBG 5.60±2.03 5.19±1.36 <0.05

Post-BG1 8.45±3.42 7.37±3.07 <0.05

Post-BG3 7.28±3.09 6.38±2.04 <0.05

Post-BG5 6.64±2.15 5.97±1.62 <0.05

PHLF, posthepatectomy liver failure; pre-FBG, preoperative fasting blood-glucose; post-BG1, blood glucose on the first postoperative 
day; post-BG3, blood glucose on the third postoperative day; post-BG5, blood glucose on the fifth postoperative day.

P=0.684; post-BG3 F=0.616, P=0.433; post-BG5 F=8.233, 
P=0.066), and the interaction effects were not significant.

Discussion

PHLF remains a fearful complication after hepatectomy (10).  
While most studies on risk factors for PHFL have focused 
on the liver or spleen (11,12), or patient related factors (13).  
Cirrhosis is considered to be a major risk factor for the 
development of PHLF (4). There are few examining 
perioperative patient management associated with the 
development of PHLF. 

Most current studies have focused on the role of the liver 
itself in PHLF (14). Nishio et al. declared that liver stiffness 
(LS) could be a predictor of PHLF by analyzing the 
clinical indicators of 177 HCC patients (15), and Berzigotti  
et al. reported that cirrhosis and portal hypertension could 

reflect LS, and the LS value could be an independent risk 
factor for PHLF in patients with HCC when greater than 
15.7 kPa (16). These results suggest LS is a simple, rapid, 
safe, and non-invasive method for the assessment of liver 
fibrosis and cirrhosis. In addition, recent studies have shown 
that spleen stiffness (SS) can also be used as an indicator of 
liver fibrosis or cirrhosis. Leung et al. reported that liver 
fibrosis and cirrhosis in HBV carriers could be distinguished 
by SS in different degrees (17), and SS was better than LS 
in predicting portal hypertension (18). Chen et al. suggested 
spleen thickness (ST) is a simple, inexpensive, and routinely 
available perioperative marker with good predictive value 
for postoperative prognosis of HBV-associated HCC 
patients (19).

PHLF is comprised of a conundrum of symptoms 
and signs following major hepatic resection. Prompt 
identification of the pre-operative predictors of PHLF in 
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Table 4 Analysis of risk factors for PHLF in patients with HCC

Factors
Univariate Multivariate

95% CI P value OR 95% CI P value

Diabetes 5.132–10.511 <0.01 10.845 5.450–21.579 <0.01

Gender 0.374

Age 0.129

HBV 1.150–3.366 0.012 0.345 0.187–0.635 <0.01

Pre-FBG 0.174–0.653 <0.01 0.747

Cystatin 0.043–0.137 <0.01 0.219

Post-BG1 0.597–1.576 <0.01 1.059 1.006–1.115 0.027

Post-BG3 0.450–1.352 <0.01 1.085 1.012–1.162 0.021

Post-BG5 0.399–0.944 <0.01 1.119 1.023–1.225 0.014

Post-TB 23.881–27.893 <0.01 1.160 1.133–1.187 <0.01

Main size 0.052–1.173 <0.01 0.509

Number 0.098

AFP 0.675

WBC 0.197

NEU 0.607

LYM 0.170

MONO 0.820

PLT −26.189 to −3.960 <0.01 0.816

PT 0.105

INR 0.686

APTT 0.569

Fib 0.969

TB 2.456–4.706 <0.01 0.477

ALT 1.760–31.704 0.029 0.773

AST 7.111–26.411 <0.01 0.681

TP 0.539

ALB 0.076

Creatinine 0.814

LCI 0.364

Liver cirrhosis 0.910–1.134 <0.01 0.982 0.561–1.717 <0.01

MVI 0.184

Satellite 0.068

PHLF, posthepatectomy liver failure; HCC, hepatocellular carcinoma; CI, confidence interval; OR, odds ratio; HBV, hepatitis B virus; pre-
FBG, preoperative fasting blood-glucose; post-BG1, blood glucose on the first postoperative day; post-BG3, blood glucose on the third 
postoperative day; post-BG5, blood glucose on the fifth postoperative day; post-TB, postoperative total bilirubin; AFP, alpha-fetoprotein; 
WBC, white blood cell; NEU, neutrophil; LYM, lymphocyte; MONO, monocyte; PLT, platelet; PT, prothrombin time; INR, international 
normalized ratio; APTT, activated partial thromboplastin time; TB, total bilirubin; ALT, alanine aminotransferase; AST, aspartate 
transaminase; TP, total protein; ALB, albumin; LCI, liver capsule invasion; MVI, microvascular invasion.

javascript:;
javascript:;
javascript:;
javascript:;


2384 Luo et al. Risk factors and predictors of PHLF

© Journal of Gastrointestinal Oncology. All rights reserved.   J Gastrointest Oncol 2021;12(5):2377-2387 | https://dx.doi.org/10.21037/jgo-21-491

the form of biochemical parameters and imaging features 
are of paramount importance for any hepatic surgeon and 
form the cornerstone of its management (20). However, 

compared to the liver and spleen, few studies have been 
conducted on other clinical indicators of HCC patients 
which may also have a significant impact on postoperative 
recovery of patients. Liver regeneration is closely related 
to the occurrence of PHLF, and studies have shown that 
mesenchymal stem cell transplantation can be a potential 
treatment (21). Amini et al. proposed that the body mass 
index (BMI) of patients could have an impact on liver 
regeneration (22), and in a control study of 84 samples, 
Truant et al. found that obese patients had a relatively 
slow response to regeneration (23). Preoperative and 
postoperative blood glucose levels could also affect liver 
regeneration after hepatectomy (24).

Perioperative indicators that can potentially predict the 
occurrence of PHLF have become the focus of attention in 
several studies. There are also models designed to predict 
liver failure (25-28). Chin et al. claimed that the Model 
for End-stage Liver Disease (MELD) score, bilirubin, 
AFP, and PLT count showed significant predictive value 
for PHLF/insufficiency (PHLF/I) (all P<0.05) (29), while 
Xing et al. showed that preoperative TB, PLT, aspartate 
aminotransferase to PLT ratio index (APRI), and spleen 
volume/liver volume ratio (SV/LV) in patients with 
hepatectomy were independent risk factors for PHLF (30). 
Compared with this study, there are different opinions on 
PLT and preoperative bilirubin levels, which may be related 

Figure 2 ROC analysis of pre-FBG, post-BG1, post-BG3, and 
post-BG5 for predicting development of PHLF. ROC, receiver 
operating characteristic; pre-FBG, preoperative fasting blood-
glucose; post-BG1, blood glucose on the first postoperative 
day; post-BG3, blood glucose on the third postoperative day; 
post-BG5, blood glucose on the fifth postoperative day; PHLF, 
posthepatectomy liver failure; AUC, area under the curve.

Figure 3 Multivariate comparison of the effects of diabetes, HBV, and post-BG on the occurrence of PHLF. HBV, hepatitis B virus; post-
BG1, blood glucose on the first postoperative day; post-BG3, blood glucose on the third postoperative day; post-BG5, blood glucose on the 
fifth postoperative day; PHLF, posthepatectomy liver failure.
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to the sample size.
In this study, we showed diabetes and postoperative 

blood glucose can be used as risk factors for PHLF, and 
have certain predictive significance for the its development 
in patients with HCC. The detrimental effects of 
hyperglycaemia include an increase in the oxidative 
stress (OS) response and an enhanced inflammatory 
response. Diabetes Mellitus compromises the ability of the 
liver to regenerate, and is associated with a poor prognosis 
after ischemia-reperfusion (I/R) injury (31). In addition, 
Wang et al. believed that diabetes drugs have toxicological 
effects on the liver, which may also be the reason why 
diabetic patients are more prone to develop PHLF (32).

The advantage of this study is that it further proves that 
diabetes is a risk factor for the occurrence of PHLF, and 
PHLF should be prevented in HCC patients with diabetes 
after hepatectomy. At the same time, this study further 
confirmed that postoperative blood glucose control had a 
certain predictive value on the occurrence of PHLF, and 
determined the relevant cut-off value.

Limitations to this study include the following: (I) all 
samples were from mainland China, and the applicability 
of the results to other regions remains to be verified, as the 
incidence of diabetes and PHLF is different in different 
regions (33-35); (II) our research mainly focused on liver 
cancer caused by HBV infection; therefore, this result may 
not be applicable to patients with other liver diseases, such 
as alcoholic liver disease, non-alcoholic fatty liver disease, 
and autoimmune hepatitis;  (III) no further subgroup 
analysis was performed. Future work should evaluate the 
practical value of post-BG in predicting PHLF occurrence 
after hepatectomy, and involve more patients and research 
institutions.

According to the results of our study, in order to reduce 
the occurrence of PHLF, postoperative blood glucose 
control is very necessary, especially in patients with HBV 
infection or cirrhosis background. Most patients received 
hepatectomy will undergo fasting and abstentions after 
surgery, and the amount of glucose supplement should be 
carefully calculated and monitored during perioperative 
fluid rehydration.
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