W J

World Journal of
Gastroenterology

Online Submissions: http:/ /www.wjgnet.com/esps/
wjg@wijgnet.com
doi:10.3748 / wijg.v18.i47.7033

World | Gastroenterol 2012 December 21; 18(47): 7033-7039
ISSN 1007-9327 (print) ISSN 2219-2840 (online)
© 2012 Baishideng. All rights reserved.

BRIEF ARTICLE

Major influence of renal function on hyperlipidemia after
living donor liver transplantation

Qi Ling, Kai Wang, Di Lu, Hai-Jun Guo, Wen-Shi Jiang, Xiang-Xiang He, Xiao Xu, Shu-Sen Zheng

Qi Ling, Kai Wang, Di Lu, Hai-Jun Guo, Xiao Xu, Shu-Sen
Zheng, Key Lab of Combined Multi-Organ Transplantation, Key
Lab of Organ Transplantation, Ministry of Public Health, Hang-
zhou 310003, Zhejiang Province, China

Qi Ling, Kai Wang, Di Lu, Hai-Jun Guo, Xiao Xu, Shu-Sen
Zheng, Division of Hepatobiliary and Pancreatic Surgery, De-
partment of Surgery, First Affiliated Hospital, Zhejiang Univer-
sity School of Medicine, Hangzhou 310003, Zhejiang Province,
China

Wen-Shi Jiang, Xiang-Xiang He, Department of Statistics,
China Liver Transplant Registry, Shenzhen 518000, Guangdong
Province, China

Author contributions: Ling Q and Wang K contributed equally
to this work; Ling Q and Wang K designed the study, analyzed
the data and wrote the article; Lu D and Guo HJ participated in
study design and data analysis; Jiang WS and He XX participated
in data analysis and co-wrote the article; Xu X and Zheng SS
mentored the study, participated in study design, data analysis
and co-wrote the article; all authors have read and approved the
final version to be published.

Supported by The National Natural Science Foundation of
China, No. 81100321; Science Fund for Creative Research
Groups of the National Natural Science Foundation of China, No.
81121002; and Science and Technology Department of Zhejiang
Province, 2009R50038

Correspondence to: Shu-Sen Zheng, MD, PhD, FACS, Pro-
fessor, Division of Hepatobiliary and Pancreatic Surgery, Depart-
ment of Surgery, First Affiliated Hospital, Zhejiang University
School of Medicine, No. 79, Qingchun Street, Hangzhou 310003,
Zhejiang Province, China. zyzss@zju.edu.cn

Telephone: +86-571-87236567 Fax: +86-571-87236567
Received: October 15, 2012 Revised: November 19, 2012
Accepted: November 24, 2012

Published online: December 21, 2012

Abstract

AIM: To investigate the impact of renal and graft func-
tion on post-transplant hyperlipidemia (PTHL) in living
donor liver transplantation (LDLT).

METHODS: A total of 115 adult patients undergoing
LDLT from January 2007 to May 2009 at a single center
were enrolled. Data were collected and analyzed by the
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China Liver Transplant Registry retrospectively. PTHL
was defined as serum triglycerides = 150 mg/dL or se-
rum cholesterol = 200 mg/dL or the need for pharma-
cologic treatment at the sixth month after LDLT. Early
renal dysfunction (ERD) was defined as serum creati-
nine = 2 mg/dL and/or the need for renal replacement
therapy in the first post-transplant week.

RESULTS: In 115 eligible patients, the incidence of
PTHL was 24.3%. Recipients with PTHL showed a high-
er incidence of post-transplant cardiovascular events
compared to those without PTHL (17.9% vs 4.6%, P
= 0.037). Serum creatinine showed significant positive
correlations with total serum triglycerides, both at post-
transplant month 1 and 3 (P < 0.01). Patients with ERD
had much higher pre-transplant serum creatinine levels
(P < 0.001) and longer duration of pre-transplant renal
insufficiency (P < 0.001) than those without ERD. Pre-
transplant serum creatinine, graft-to-recipient weight
ratio, graft volume/standard liver volume ratio, body
mass index (BMI) and ERD were identified as risk fac-
tors for PTHL by univariate analysis. Furthermore, ERD
[odds ratio (OR) = 9.593, P < 0.001] and BMI (OR =
6.358, P = 0.002) were identified as independent risk
factors for PTHL by multivariate analysis.

CONCLUSION: Renal function is closely associated
with the development of PTHL in LDLT. Post-transplant
renal dysfunction, which mainly results from pre-trans-
plant renal insufficiency, contributes to PTHL.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Post-transplant hyperlipidemia (PTHL) is a common
and serious complication in liver transplantation (LT).
It is estimated that 45%-70% of LT recipients develop
PTHL" . Previous studies have shown that recipients
with lipid metabolic disorders are approximately 3-4
times more likely to have cardiovascular events than re-
cipients without lipid metabolic disorders™. Therefore,
PTHL is well recognized as one of the major risk fac-
tors for cardiovascular diseases, including myocardial
infarction, ischemic stroke and peripheral arterial disease.
Furthermore, cardiovascular complications after LT ex-
ert negative effects on the recipient’s long-term survival
and quality of life and are becoming the leading cause of
non-graft related deaths in LT recipients' .

The pathogenesis of PTHL remains to be elucidated.
Possible factors that may increase the risk of PTHL in-
clude overweight or obesity, advanced age, and the use of
immunosuppressive agents”'". Immunosuppressive drugs
wete considered to have a major effect on the development
of metabolic syndromes in previous years. Today, immuno-
suppressive drugs are known to have a reduced impact on
glucose and lipid metabolism"". Low toxicity immunosup-
pressive protocols (e.g., eatly withdrawal of steroids and
low-dose calcineutin inhibitors) have decreased the impact
of immunosuppressive drugs on PTHL. It is known that
the liver plays an essential role in lipoprotein metabolism
and is involved in almost every key step during lipid anabo-
lism and catabolism. In living donor liver transplantation
(LDLT), graft function can be influenced by reduced graft
size, preservation and ischemia-reperfusion injuries. Early
allograft dysfunction (EAD) may occur in more than
10% of LT recipients and result in an unfavorable prog-
nosis'>". More importantly, renal insufficiency, which is
common in liver transplant candidates, is closely associated
with significant alterations in lipid metabolism. Early renal
dysfunction (ERD), which is also common after L'T, may
indicate a prolonged recovery of kidney insufficiency and
indicates a poor outcome'

To date, it is still unknown whether impaired kidney
or graft function can cause derangements in lipid metabo-
lism after LDLT. To clarify these questions, we designed
this retrospective study with the aim of evaluating the im-
pact of renal and graft function on lipid metabolism after
LDLT and to identify the possible risk factors for PTHL.

MATERIALS AND METHODS

Study population
All adult (age = 18 years old) patients undergoing LDLT
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from January 2007 to May 2009 at the First Affiliated
Hospital, Zhejiang University School of Medicine, China
were included in this retrospective study. Patients who
died within 3 mo of LDLT were excluded. A total of
115 (96 male and 19 female) patients with a mean age of
44.7 £ 10.11 years (median: 46 years, range: 18-64 years)
at transplantation were finally included. The indications
for LT included cirrhosis (7 = 63, 54.8%), acute liver
failure (# = 28, 24.3%) and hepatocellular carcinoma (» =
24, 20.9%). Patient characteristics are shown in Table 1.
Written informed consent was acquired from all donors
and recipients before transplantation. Each organ dona-
tion and transplantation at our center was strictly carried
out under the guidelines of the Ethics Committee of the
First Affiliated Hospital, Zhejiang University, the regula-
tion of Organ Transplant Committee of Zhejiang Prov-
ince and the Helsinki Declaration of 1975. No prisoners
were included in this study.

All patients received a triple immunosuppressive regi-
men incorporating tacrolimus, prednisolone, and myco-
phenolate mofetil as described previouslym. An intet-
leukin (IL)-2 receptor blocker was used in some patients.
Prednisolone was withdrawn within the first post-trans-
plant month. A reduced dose of tacrolimus was given to
patients who developed post-transplant renal impairment.
All patients were routinely followed up at the out-patient
clinic and the mean follow-up time was 2.66 £ 1.02 years
(median: 1.98 years, range: 0.50-4.63 years).

Data collection

The data were extracted from the China Liver Transplant
Registry (CLTR) database: age (donot/recipient), gender
(donot/recipient), undetlying liver diseases, cold ischemic
time, graft-to-recipient weigh ratio (GR/WR), graft vol-
ume to standard liver volume ratio (GV/SLV), donot’s
hepatic steatosis, recipient’s pre-transplant metabolic sta-
tus [history of smoking, alcohol abuse, diabetes mellitus,
hypertension, hyperlipidemia, body mass index (BMI)],
recipient’s post-transplant liver function (bilirubin, ala-
nine transaminase, aspartate transaminase, cholinesterase
and international normalized ratio), recipient’s pre/post-
transplant renal function (serum creatinine), donor’s and
recipient’s pre/post-transplant serum lipid profile (total
triglycerides, total cholesterol), immunosuppressive regi-
men (agents and plasma levels), and recipient’s post-
transplant complications.

Hypetlipidemia was defined as serum triglycerides =
150 mg/dL ot serum cholesterol = 200 mg/dL or the
need for pharmacologic treatment' . Patients were divid-
ed into the PTHL group (# = 28) and non-PTHL group
(n = 87) according to their serum lipid levels at the sixth
month after LDLT. EAD was defined by the presence of
at least one of the following features: total bilirubin > 10
mg/dL, prothrombin time = 17 s, or hepatic encepha-
lopathy from day 2 to 7 post—transplantationm. ERD was
defined as serum creatinine = 2 mg/dL and/or the need
for renal replacement therapy in the first post-transplant
week"”. Renal insufficiency was defined as pre-transplant
serum creatinine > 1.5 mg/ dr.®,
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PTHL group  Non-PTHL group P value
(n = 28) (n = 87)
Donor
Age (yr) 248+43 24064 NS
Male/female (1) 27/1 80/7 NS
Cold ischemia time (h) 1.2+05 1.1+04 NS
GR/WR (%) 1.0+£02 1.1+£02 0.048
GV/SLV (%) 58.5+5.6 62.6+10.7 0.011
Hepatic steatosis n (%) 2(7.1) 7 (8.0) NS
Serum triglyceride 90.9 +42.4 96.2 +45.0 NS
(mg/dL)
Serum cholesterol 137.3 £30.9 135.7 £27.1 NS
(mg/dL)
Recipient
Age (yr) 454+82 445 +10.6 NS
Male/female (1) 27/1 69/18 NS
Primary liver diseases n (%)
Cirrhosis 12 (42.9) 51 (58.6) NS
Acute liver failure 9(32.1) 19 (21.8) NS
Hepatocellular 7 (25) 17 (19.5) NS

carcinoma
Pre-transplant metabolic status

BMI (kg/m’) 232+3.16 21.9+2.79 0.036
Smoking 7 (%) 7 (25) 19 (21.8) NS
Alcohol abuse 1 (%) 3(10.7) 13 (14.9) NS
Diabetes mellitus 7 (%) 2(7.1) 4 (4.6) NS
Hypertension n (%) 3(10.7) 5(5.7) NS
Hyperlipidemia n (%) 4 (14.3) 15 (17.2) NS
Pre-transplant MELD 23.8+12.4 20.1+9.6 NS

score

Total bilirubin 14.2 (1.0-36.5) 12.8 (0.8-33.6) NS
(mg/dL)
International 16+11 14+0.6 NS
normalized ratio
Serum creatinine 0.9 (0.5-4.0) 0.7 (0.4-4.5) 0.004
(mg/dL)
Post-transplant tacrolimus level (ng/mL)
Month 1 81428 98+4.6 NS
Month 3 92+26 83+£26 NS
Month 6 6.7+£22 7727 NS
Follow-up period (yr) 2.7+12 26+0.9 NS

PTHL: Post-transplant hyperlipidemia; GR/WR: Graft-to-recipient weight
ratio; GV/SLV: Graft volume/standard liver volume; BMI: Body mass
index; MELD: Model for end-stage liver disease; NS: Not significant.

Statistical analysis

Quantitative variables were presented as mean * SD or
median with range. Categorical variables were expressed
as numbers and percentages. The Student’s # test or
Mann-Whitney U test was used to compare quantitative
variables and the ZZ test was used to compare categori-
cal variables. Pearson’s correlation and scatter plot graph
were used for correlation analysis. Logistic regression
was used to identify the risk factors for PTHL. Variables
that were statistically significant in univariate analysis
were entered into multivariate analysis. The Kaplan-
Meier method and log-rank test were used for survival
analysis. SAS software version 9.2 (SAS institute, Cary,
NC, United States) was used to complete all the analyses,
and a P value of less than 0.05 was considered statistical-
ly significant. Data analysis was performed by the CLTR
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ERD Non-ERD P value
(n=16) (n=99)

Pre-transplant

MELD 30.1+11.7 19.5+9.4 <0.001

Total bilirubin (mg/dL) 15.2 (1.8-29.8) 13.6 (0.8-36.5) NS

International normalized 1.6+£09 1.4+£07 NS
ratio

Serum creatinine (mg/dL) 2.2(0.7-4.0) 0.8 (0.5-4.5) <0.001

Renal insufficiency > 15 d 11 (68.8) 15 (15.2) <0.001
n (%)
Hemodialysis 1 (%) 11 (68.8) 5(5.1) <0.001
Serum triglyceride (mg/dL)  77.7 +58.4 77.7 £62.7 NS
Serum cholesterol (mg/dL)  92.7 £42.9 119.3 £ 55.6 NS
Post-transplant
Serum creatinine (mg/dL)
At month 1 1.4 (0.6-2.8) 0.7 (0.2-1.2) < 0.001
At month 3 1.0 (0.6-3.0) 0.7(0.3-1.3)  0.008
At month 6 1.1 (0.6-4.1) 0.7 (0.3-1.5) < 0.001
Total bilirubin (mg/dL)
Atmonth 1 1.3 (0.4-4.3) 1.1 (0.3-5.8) NS
At month 3 0.6 (0.2-2.5) 0.7 (0.3-2.5) NS
At month 6 0.6 (0.3-2.0) 0.8 (0.4-2.8) NS
Cholinesterase (U/L)
At month 1 3681.3 +1354.3 4403.9+13236 NS
At month 3 5996.7 +1619.4 6830.7+1750.5 NS
At month 6 72554 +16629 7171.5+17216 NS
Hypertriglyceridemia n (%) 9 (56.3) 12 (12.1) <0.001
Hypercholesterolemia 1 (%) 3 (18.8) 9(9.1) NS
PTHL n (%) 9 (56.3) 19 (19.2) 0.003

Hypertriglyceridemia was defined as serum triglycerides = 150 mg/dL;
Hypercholesterolemia was defined as serum cholesterol = 200mg/dL.
PTHL: Post-transplant hyperlipidemia; MELD: Model for end-stage of
liver disease; ERD: Early renal dysfunction; NS: Not significant.

Statistical Department.

RESULTS

Prevalence and prognosis of hyperlipidemia

Of 115 eligible recipients, 19 (16.5%) had pre-transplant
hyperlipidemia and 28 (24.3%) developed PTHL. Of the
recipients with and without pre-transplant hyperlipid-
emia, the incidence of PTHL did not differ significantly
(21.1% ws 25%, P = 0.714).

Of 115 donors, 13 (11.3%) were diagnosed with hy-
petlipidemia and 9 (7.8%) had hepatic steatosis. However,
neither donor hyperlipidemia nor hepatic steatosis was
found to be differently distributed between the PTHL
group and non-PTHL group (both P > 0.05) (Table 1).

Nine recipients (7.8%) developed cardiovascular
events, including four with nonfatal myocardial infarc-
tion, two with cardiac arrhythmia, one with cardiac arrest
and two with stroke, with a mean onset time of 10.5 mo
(median: 8 mo, range: 3-15 mo). Compared to the non-
PTHL group, the PTHL group had a higher incidence of
cardiovascular events after LDLT (z = 5, 17.9% vs n = 4,
4.6%, P = 0.037). The 1- and 3-year cumulative survival
rates were 89.3% and 85.7% in the PTHL group, and
97.7% and 85.0% in the non-PTHL group, respectively.
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Figure 1 Variation tendency of graft and renal function by post-transplant month 6 in all recipients. A: Alanine/aspartate transaminase; B: Total bilirubin; C:

Cholinesterase; D: Serum creatinine. Data were presented as means + SD.

There was no statistically significant difference between
the two groups in cumulative survival (P = 0.9506).

Graft function and post-transplant hyperlipidemia
As shown in Figure 1, alanine transaminase, aspartate
transaminase and bilirubin, which indicate hepatic cel-
lular injury, decreased sharply in the first post-transplant
month and continued to decline to the normal range
during the next two months. Cholinesterase, which repre-
sents hepatocellular synthetic function, remained at a low
level during the first post-transplant month and gradually
increased to an ideal level at post-transplant month 3. Of
these parameters, cholinesterase had a significant positive
correlation with serum cholesterol level at post-transplant
month 1 (= 0.341, P = 0.001) and month 3 (» = 0.280, P
= 0.003), respectively (Figure 2A and B). However, cho-
linesterase was not associated with the development of
PTHL following logistic regression analysis (P > 0.05).
EAD occurred in 18 (15.7%) of 115 recipients. At the
third post-transplant month, EAD had resolved in 77.8%
(14/18) of patients. Primary graft non-function was not
observed. The incidence of PTHL did not differ signifi-
cantly between patients with EAD and those without
EAD (33.3% vs 20.6%, P = 0.230).

Renal function and post-transplant hyperlipidemia
Serum creatinine levels decreased during the first post-
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transplant month (Figure 1) and were significantly related
to serum triglyceride level at the first (» = 0.440, P < 0.001)
and third (» = 0.250, P = 0.007) post-transplant month,
respectively (Figure 2C and D). Serum creatinine levels
at the first post-transplant month differed significantly
between the PTHL and non-PTHL groups (1.10 £ 0.67
mg/dL »5s0.73 £ 0.25 mg/dL, P = 0.001).

ERD occurred in 16 (13.9%) of 115 post-transplant
recipients. There was a statistically significant difference
between ERD and non-ERD recipients in pre-transplant
renal function (Table 2). Serum creatinine remained high
during the first 6 post-transplant months in ERD re-
cipients. Of the 16 recipients with ERD, 9 and 5 needed
hemodialysis in the first and third post-transplant month,
respectively. The prevalence of PTHL in ERD patients
was significantly higher than that in non-ERD patients
(56.3% 5 19.2%, P = 0.003), notably for hypertriglyceri-
demia (56.3% v5 12.1%, P < 0.001).

Risk factors for post-transplant hyperlipidemia

We postulated that donors’ pre-transplant hyperlipidemia
and hepatic steatosis, GR/WR (%) and GV/SLV (%); te-
cipients’ pre-transplant serum creatinine level, pre-trans-
plant BMI and pre-transplant hyperlipidemia, post-trans-
plant tacrolimus level, post-transplant diabetes within the
first six months after LDLT", post-transplant BMI at
the sixth month after LDLT, EAD and ERD were poten-
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tial risk factors for PTHL. Following univariate analysis, In fact, it is well known that chronic kidney disease is
five variables were identified as significant risk factors associated with hyperlipidemia. In the kidney, the apical
for PTHL and were entered into the multivariate analysis surface of proximal tubules has a high capacity for recep-
(Table 3). We subsequently found that ERD [odds ratio tor-mediated uptake of filtered lipid-binding plasma pro-
(OR) = 9.593, P < 0.001] and BMI (OR = 6.358, P = teins'". Therefore, hyperlipidemia induced by impaired
0.002) were independent risk factors for PTHL. renal function is characterized by abnormal metabolism

of plasma lipoproteins™?". The reduced catabolic rate
of triglyceride-rich lipoproteins and the growing hepatic

DISCUSSION production of triglyceride-high lipoproteins may explain
The most important finding in this study was the cor- why hypertriglyceridemia is one of the most common
relation between renal function and PTHL, which may quantitative lipid abnormalities in patients with chronic
be of great help in better understanding the pathogen- kidney disease™?!. Consistent with previous findings,
esis of PTHL, and as much as possible, preventing its the impaired renal function and recovered liver synthetic
development. It was demonstrated that post-transplant function in patients with ERD during the early post-
serum creatinine had a significant positive correlation transplant period may explain the development of hyper-
with serum triglycerides both in the first and third post- triglyceridemia in this study. Therefore, more emphasis
transplant month. More importantly, using multivariate should be placed on this issue, as more and more patients
regression analysis, ERD was found to be an independent are undergoing liver transplantation with higher serum
risk factor for PTHL. Patients with ERD usually had a creatinine levels in the era of MELD.

relatively long-term and severe renal insufficiency before Another finding in this study was that graft function
transplantation, and impaired renal function resolved very was associated with cholesterol metabolism after LDLT.
slowly during the first six months after transplantation. Our results showed the smooth recovery of decom-
Here, we provide the first evidence that delayed recovery pensated liver function during the early post-transplant
of renal function after transplantation, which was prob- period. Furthermore, elevated serum cholinesterase level,
ably due to chronic kidney injury before transplantation, which represents the recovery of hepatic cellular synthet-
can result in PTHL, especially hypertriglyceridemia. ic function, was significantly correlated with an increase
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Univariate analysis

Multivariate analysis

OR (95%ClI) P value OR (95%ClI) P value

Pre-transplant serum creatinine = 1.5 mg/dL 3.810 (1.203-12.063) 0.023 NS
<15mg/dL

GR/WR (%) <1.0 2.667 (1.116-6.372) 0.027 NS
=10

GV/SLV (%) <60 2.806 (1.158-6.798) 0.022 NS
=60

Pre-transplant BMI = 25kg/ m’ 4.105 (1.435-11.752) 0.008 6.358 (2.026-19.958) 0.002
<25kg/m’

ERD With 5.143 (1.789-16.383) 0.003 9.593 (2.803-32.827) <0.001
Without

PTHL: Post-transplant hyperlipidemia; GR/WR: Graft-to-recipient weight ratio; GV/SLV: Graft volume/standard liver volume;

BMI: Body mass index; ERD: Early renal deficiency; NS: Not significant.

in cholesterol level within the normal range. It is note-
worthy that cholesterol plays an active role during liver
regeneration. It is not only a structural component, but
also a significant regulator in the control of the interme-
diate metabolism of different liver cell types™. This im-
plies that there may be mutual benefits between improved
graft synthetic function and cholesterol homeostasis.

Since donor pre-transplant serum lipid level may play
an essential role in the development of PTHL™, we also
analyzed the association between pre-transplant donor
serum lipid level and post-transplant recipient serum lipid
level. No significant difference in the incidence of PTHL
was found between the recipients receiving grafts from
pre-transplant hyperlipidemic and non-hyperlipidemic
donors. The pre-transplant serum triglyceride and cho-
lesterol levels of donors in the PTHL group were not
significantly higher than those in the non-PTHL group.
Therefore, in this study, there was no obvious evidence
to show that pre-transplant donors’ serum lipid level or
fatty liver exerted crucial effects on the development of
PTHL.

High BMI was found to be another independent risk
factor for PTHL in this study. As a main component of
the metabolic syndrome, high BMI or obesity before
LT has been reported to be associated with an increased
prevalence of PTHL, Tt seems unlikely that dietary
habits and unhealthy lifestyle can be changed and thus
patients retain their obesity status, resulting in abnormali-
ties in lipid metabolism. It was notable that some patients
had pre-transplant hyperlipidemia, but did not have
PTHL in this study. A possible reason for this is that pre-
transplant hyperlipidemia, which resulted mainly from
hepatorenal syndrome due to end-stage liver disease,
could be improved or resolved by the recovery of liver
and kidney function after liver transplantation.

A high blood concentration of tacrolimus has been
reported to contribute to PTHL in LDLT"". However,
in the present study, we did not find an association be-
tween immunosuppressive drugs and PTHL. This may
be due to the early steroid withdrawn and low tacrolimus
concentration protocol. Furthermore, reduced-dose ta-
crolimus with or without an IL.-2 receptor blocker was
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given to patients who developed post-transplant renal
impairment, which also minimizes the side-effects of im-
munosuppressive drugs on lipid metabolism.

There were some limitations in this study. Firstly, it
was not a prospective study. The impact of graft and
kidney function on the development of PTHL requires
confirmation in prospective studies with larger samples.
Secondly, a longer period of follow-up is necessary to
identify the natural history of PTHL and to determine
the influence of PTHL on a recipient’s prognosis. Third-
ly, a study at the molecular level should be performed as
the donot’s genotype may play a role in the development
of metabolic diseases.

In conclusion, renal and graft function correlated
with lipid metabolism after LDLT. Severe pre-transplant
renal insufficiency may lead to long-term post-transplant
renal dysfunction, and consequently cause PTHL, espe-
cially hypertriglyceridemia. Appropriate clinical treatment
such as the prophylactic use of fibrates or statins may
be considered to prevent PTHL in patients who develop
ERD or have longstanding pre-transplant renal dysfunc-
tion. Well-designed and large-sample studies are needed
to verify these results.

COMMENTS

Background

Post-transplant hyperlipidemia (PTHL) is a major and serious complication after
liver transplantation. It is estimated that 45%-70% of recipients develop PTHL,
which is well recognized as one of the major risk factors for cardiovascular dis-
eases, including myocardial infarction, ischemic stroke and peripheral arterial
disease, and exerts negative effects on the recipient's long-term survival and
quality of life. It is well known that the liver plays an essential role in lipoprotein
metabolism and is involved in almost every key step during lipid anabolism
and catabolism. More importantly, renal insufficiency, which is common in liver
transplant candidates, is closely associated with significant alterations in lipid
metabolism. Therefore, it is necessary to determine the associations between
both renal and hepatic function and PTHL.

Research frontiers

The pathogenesis of PTHL remains to be elucidated. Possible factors which
may increase the risk of PTHL include overweight or obesity, advanced age,
and the use of immunosuppressive agents. Immunosuppressive drugs were
considered to have a major effect on the development of metabolic syndromes
in previous years. Today, immunosuppressive drugs are known to have a re-
duced impact on glucose or lipid metabolism. Low toxicity immunosuppressive
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protocols (e.g., early withdrawal of steroids and low-dose calcineurin inhibitors)
have decreased the impact of immunosuppressive drugs on PTHL.

Innovations and breakthroughs

Over the past few years, most researchers have focused their attention on
immunosuppressive protocols and obesity status. However, together with the
application of lower toxicity immunosuppressive protocols, an increasing num-
ber of articles have shown that novel immunosuppressive therapy has less of
an impact on glucose and lipid metabolism. Therefore, authors looked into the
possibility that kidney and graft function may have a potential relationship with
PTHL. From the results, renal and graft function were shown to correlate with
lipid metabolism after living donor liver transplantation. Severe pre-transplant
renal insufficiency may lead to long-term post-transplant renal dysfunction, and
consequently result in PTHL, especially hypertriglyceridemia. Appropriate clini-
cal treatment such as the prophylactic use of fibrates or statins may prevent
PTHL in patients who develop early renal dysfunction or have longstanding pre-
transplant renal dysfunction.

Applications

This study suggested that there was a correlation between renal function and
PTHL, which may be of great help in better understanding the pathogenesis of
PTHL, and as much as possible, preventing its development.

Peer review

This is a good retrospective study. There were some limitations in this study, but
were reasonably explained by the authors. In my opinion, this study is original
and it is acceptable for publication.
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