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Rationale & Objective: Omentin-1 is an adipokine
with anti-inflammatory and cardioprotective
properties. The objective of this study was to
determine the prognostic role of plasma omentin-
1 levels in incident peritoneal dialysis (PD) patients.

Study Design: Retrospective analysis of prospec-
tive cohort.

Setting & Participants: 152 incident PD patients.

Predictors: Plasma omentin-1 level, adipose tissue
omentin-1 messenger RNA (mRNA) expression.

Outcomes: Patient survival, technique survival,
hospital admission, and duration of stay.

Analytical Approach: Time-to-event survival ana-
lyses; linear regression for hospitalization.

Results: The mean age was 58.4 ± 11.7 years;
102 were men, and 92 had diabetes. There was no
significant correlation between plasma omentin-1
level and its adipose tissue mRNA expression. A
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higher plasma omentin-1 level quartile was not
associated with patient survival (P = 0.92) or
technique survival (P = 0.83) but had a modest
correlation with a lower number of hospital
admissions (P = 0.07) and shorter duration of
hospital stay (P = 0.04). In adjusted models using
multivariable linear regression, a higher plasma
omentin-1 level quartile remained significantly
associated with fewer hospital admissions (β,
-0.13; 95% CI, -0.26 to -0.002; P = 0.05) and
shorter hospitalization duration (β, -0.20; 95% CI,
-0.38 to -0.02; P = 0.03).

Limitations: Observational study with baseline
measures only.

Conclusions: Plasma omentin-1 level was not
associated with patient survival, technique
survival, or peritonitis, but higher plasma omentin-
1 levels were associated with fewer hospital
admissions and shorter duration of hospitalization
among incident PD patients.
Peritoneal dialysis (PD) is a life-saving kidney replace-
ment therapy.1,2 With the advances in dialysis tech-

nology and reduction in peritonitis rate, cardiovascular
disease has become the major cause of mortality and
morbidity in PD patients.3 In addition to the high preva-
lence of traditional cardiovascular risk factors, the role of
non-traditional cardiovascular disease risk factor in dialysis
patients has been increasingly recognized.4,5

Obesity is common in the general population6,7 as
well as among kidney failure patients newly started on
PD.8 There is a wealth of literature to support that
obesity is a risk factor for technique failure and probably
mortality in PD.9,10 In the past 2 decades, it has been
recognized that adipose tissue is an active endocrine and
metabolic organ that contributes to the systemic in-
flammatory state by producing various adipokines with
distant effects,11,12 and omentin-1 is a notable adipokine
in this regard.

Omentin-1 is an insulin-sensitizing adipokine with anti-
inflammatory, anti-atherosclerotic, and cardioprotective
properties.13,14 Plasma omentin-1 level is decreased in
obesity but elevated in chronic kidney disease.15-18 Plasma
omentin-1 level was inversely correlated with carotid
intima-media thickness in patients with type 2 diabetes
and high plasma adiponectin levels,19 and low serum
omentin-1 level was associated with poor prognosis in
heart failure.20 However, previous studies examined
plasma omentin-1 level, which represents the omentin-1
secretion capacity of each adipocyte in combination with
the total body adipose tissue mass. In the present study, we
examined the prognostic roles of plasma omentin-1 levels
and its corresponding mRNA expression in adipose tissue
in incident PD patients.
METHODS

Overall Design

This is a retrospective analysis of a prospective observational
study, which was approved by the Joint Chinese University
of Hong Kong – New Territories East Cluster Clinical
Research Ethics Committee (approval number CREC-
2008.554). All study procedures were in compliance with
the Declaration of Helsinki. We recruited 152 consecutive
adult incident PD patients in our center. After written
informed consent, 1 to 2 grams of subcutaneous and pre-
peritoneal adipose tissue samples were obtained during
mini-laparotomy for PD catheter insertion. The subcutane-
ous and preperitoneal adipose tissue of 6 patients without
kidney disease but who required abdominal surgery were
used as the healthy control group. Four to 6 weeks after
the patients were stable on PD, we performed routine
biochemical tests, peritoneal transport study, anthropo-
metric measurement, dialysis adequacy and nutritional
1
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PLAIN-LANGUAGE SUMMARY
Omentin-1 is an adipokine with anti-inflammatory and
cardioprotective properties. The objective of this study
was to determine the prognostic role of plasma
omentin-1 levels in a cohort of 152 incident peritoneal
dialysis (PD) patients. Although a higher plasma
omentin-1 level quartile did not predict patient survival
or technique survival, it was significantly associated
with a lower number of hospital admissions and shorter
duration of hospital stay in the subsequent 2 years. In
contrast, adipose tissue omentin-1 mRNA expression
level or PD effluent omentin-1 level was not associated
with clinical outcomes. Our results suggest that plasma
omentin-1 level may be a valuable tool for risk strati-
fication of PD patients.
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status assessment, multifrequency bioimpedance spectros-
copy study, and arterial pulse wave velocity study. Plasma
and peritoneal dialysis effluent samples were collected at the
same time for omentin-1 level measurement. Charlson’s
comorbidity indexwas computed as previously described.21

Adipose Tissue Omentin-1 mRNA Expression

All adipose tissue specimens were processed immediately
and stored at -80�C. Total RNA was extracted from the
adipose tissue specimen using the miRNeasy Mini Kit
(Qiagen). Reverse transcription was performed using the
Invitrogen cDNA Synthesis Kit and SuperScript IV VILO
Master Mix (both from ThermoFisher Scientific) according
to the manufacturer’s instructions. Omentin-1 mRNA
expression in the adipose tissue was measured by real-time
quantitative polymerase chain reaction, using the Applied
Biosystems Step One Plus system. Commercially available
TaqMan primers and probes, including 2 unlabeled poly-
merase chain reaction primers and 1 fluorescein amidites
dye-labeled TaqMan minor groove binder probe, were
used (all from Applied Biosystems). Phosphoglycerate
kinase-1 was used as the housekeeping gene because of its
stable expression in human adipose tissue.22 The expres-
sion of omentin-1 mRNA was compared to that of the
adipose tissue of 6 individuals with no kidney disease. All
samples were performed in triplicate. The results were
analyzed with the Sequence Detection Software v2.0
(Applied Biosystems). The ΔΔCT method for relative
quantitation was used.23

Plasma and PDE Omentin-1 Levels

Plasma and PDE omentin-1 levels were measured using a
commercially available kit (Omentin-1 Human ELISA Kit,
BioVendor) following the manufacturer’s instructions. All
assays were performed in duplicate. The detection limit of
omentin-1 was 0.5 ng/mL; the interassay coefficient of
variation was 4.6%.
2

Study of Peritoneal Transport

The standard peritoneal permeability test was performed 4
to 6 weeks after the patients were stable on PD by the
method of Twardowski and has been described previ-
ously.24 In enzyme-linked immunosorbent assaythis study,
dialysate-to-plasma ratios of creatinine at 4 hours were
calculated after correction for glucose interference. Mass
transfer area coefficients of creatinine normalized for body
surface area were calculated using a standard formula.25

Body surface area was determined by the formula of
Gehan and George.26

Anthropometric Measurements

On the same day of the peritoneal permeability test, we
also performed standard anthropometric measurements,
including body weight, body mass index, waist circum-
ference, hip circumference, mid-arm circumference, tri-
ceps, and subscapular skinfold thickness. The waist-hip
ratio was also computed.

Dialysis Adequacy and Nutritional Status

The method of dialysis adequacy assessment has been
described previously.27 In essence, 24-hour urine and
dialysate collection were performed for the calculation of
the total Kt/V. Residual kidney function was represented
by the residual glomerular filtration rate, which was
calculated as the average of 24-hour urinary urea and
creatinine clearances.28 Nutritional status was represented
by serum albumin level, subjective global assessment
score, comprehensive malnutrition-inflammation score,
normalized protein nitrogen appearance, and fat-free
edema-free body mass. For subjective global assessment,
the 4-item 7-point scoring system validated in PD patients
was used.29 The calculation of malnutrition-inflammation
score included 10 items, each scored from 0 to 3, with a
total score of 30.30 Normalized protein nitrogen appear-
ance was calculated by the modified Bergstrom’s for-
mula.31 Fat-free edema-free body mass was determined by
the creatinine kinetic method according to the formula
described by Forbes and Bruining32 and presented as the
percentage of ideal body weight.

Multifrequency bioimpedance spectroscopy study

We used the multifrequency device (Body Composition
Monitor, Fresenius Medical Care) as described previ-
ously.33,34 In this study, we analyzed the data on lean
tissue mass, adipose tissue mass, the volume of over-
hydration, and extracellular-to-intracellular volume ratio.

Arterial Pulse Wave Velocity Study

Arterial pulse wave velocity was measured by an auto-
matic computerized recorder and analyzed using the
Complior SP program (Artech Medical) by the method
described previously.35 In the present report, we
Kidney Med Vol 5 | Iss 3 | March 2023 | 100598
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computed the carotid-radial and carotid-femoral pulse
wave velocity.

Clinical Outcome

After the initial assessment, all patients were followed for
up to 5 years. During the follow-up period, the clinical
management was decided by individual clinicians and not
affected by the study. The primary outcomes were patient
survival and technique survival. For patient survival, re-
covery of kidney function, loss to follow-up, and transfer
to other dialysis centers were censored, while conversion
to long-term hemodialysis and kidney transplant were
treated as competing events. For the analysis of technique
survival, patient death and kidney transplant were treated
as competing events, while recovery of kidney function,
loss to follow-up, and transfer to other dialysis centers
were censored. Secondary outcome measures of this study
included the number of hospital admission and duration of
hospital stay (both adjusted for the duration of follow-up
and computed for each individual patient), peritonitis rate,
and the rate of residual kidney function decline during the
first 2 years of PD.

Statistical Analysis

Statistical analysis was performed by SPSS for Windows
software version 25.0 (IBM). The normality of data
Table 1. Baseline Demographic and Clinical Characteristics Acco

Plasma Omentin-1 Level Qua

All Cases I
No. of patients 152 38
Plasma omentin-1 level, ng/mL 940.1 ± 351.0 551.1 ± 124.
Age, y 58.4 ± 11.7 58.1 ± 12.2
Sex, n (%)
Male 102 (67.1%) 26 (68.4%)
Female 50 (32.9%) 12 (31.6%)

Blood pressure, mm Hg
Systolic 140 ± 19 140 ± 21
Diastolic 76 ± 13 78 ± 14

Primary kidney disease, n (%)
Diabetes mellitus 76 (50.0%) 19 (50.0%)
Hypertension 14 (9.2%) 5 (13.2%)
Glomerulonephritis 31 (20.4%) 7 (18.4%)
Polycystic kidney disease 3 (2.0%) 1 (2.6%)
Urological 6 (3.9%) 2 (5.3%)
Others 2 (1.3%) 1 (2.6%)
Unknown 20 (13.1%) 3 (7.9%)

Major comorbidities, n (%)
Diabetes mellitus 92 (60.5%) 22 (57.9%)
Ischemic heart disease 40 (26.3%) 12 (31.6%)
Cerebrovascular accident 28 (18.4%) 8 (21.1%)
Peripheral vascular disease 12 (7.9%) 2 (5.3%)

Charlson’s comorbidity score 6.2 ± 2.5 6.08 ± 2.27
Data are compared by aJonckheere-Terpstra test and bχ2 test for linearity trend.
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distribution was checked by the Shapiro-Wilk Test. Sum-
mary statistics were described as frequency (percentage) for
categorical variables and mean ± standard deviation or me-
dian (interquartile range [IQR]) for continuous variables, as
appropriate. Patients were grouped into plasma omentin-1
level quartiles for comparison to explore the correlation
between omentin-1 level and other clinical parameters.
Demographic and clinical data were compared between
quartiles of plasma omentin-1 level by χ2 test for categorical
variables and Jonckheere-Terpstra modification of the
Kruskal-Wallis test for continuous or ordinal variables.
Correlation between variables was explored by Spearman’s
rank correlation coefficient. Survival rates were analyzed by
the Kaplan-Meier survival curves and compared by the log-
rank test between plasma omentin-1 level quartiles. For the
rate of hospital admission and duration of hospital stay, data
were first compared between plasma omentin-1 level
quartiles by the Jonckheere-Terpstra test. Since the result of
univariate analysis for the hospitalization data showed
marginal significance, multiple linear regression models
were conducted after log-transformation of the hospitali-
zation as previously described.36 In addition to the plasma
omentin-1 level quartile, Charlson’s comorbidity score,
serum albumin, mass transfer area coefficients of creatinine,
total weekly Kt/V, residual glomerular filtration rate,
normalized protein nitrogen appearance, fat-free edema-
rding to the Plasma Omentin-1 Level Quartile

rtile

PII III IV
38 38 38

3 802.9 ± 57.7 988.5 ± 71.1 1417.7 ± 260.1 <0.001a

58.4 ± 12.2 58.0 ± 11.8 59.1 ± 11.0 0.95a

0.57b

23 (60.5%) 26 (68.4%) 27 (71.1%)
15 (39.5%) 12 (31.6%) 11 (28.9%)

143 ± 14 137 ± 18 142 ± 20 0.71a

77 ± 12 73 ± 11 75 ± 14 0.61a

0.92b

15 (39.5%) 21 (55.3%) 21 (55.3%)
5 (13.2%) 2 (5.3%) 2 (5.3%)
9 (23.7%) 6 (15.8%) 9 (23.7%)
1 (2.6%) 1 (2.6%) 0 (0.0%)
2 (5.3%) 1 (2.6%) 1 (2.6%)
0 (0.0%) 1 (2.6%) 0 (0.0%)
6 (15.8%) 6 (15.8%) 5 (13.2%)

22 (57.9%) 24 (63.2%) 24 (63.2%) 0.42b

9 (23.7%) 8(21.1%) 11 (28.9%) 0.81b

6 (15.8%) 8 (21.1%) 6 (15.8%) 0.76b

2 (5.3%) 4 (10.5%) 4 (10.5%) 0.27b

6.06 ± 2.91 6.08 ± 2.39 6.39 ± 2.51 0.67a
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Table 2. Baseline Anthropometric and Biochemical Characteristics According to the Plasma Omentin-1 Level Quartile

Plasma Omentin-1 Level Quartile

PaAll Cases I II III IV
No. of patients 152 38 38 38 38
PDE omentin-1 level, ng/mL 10.17 ± 9.02 9.71 ± 9.42 9.08 ± 8.18 10.08 ± 8.55 11.85 ± 10.02 0.68
Adipose tissue omentin-1 mRNAb 0.67 (0.10-137.30) 1.77 (0.09-165.30) 3.65 (0.27-137.30) 0.58 (0.08-165.81) 0.45 (0.17-14.96) 0.52
Anthropometric measures
Body weight, kg 66.7 ± 14.3 68.4 ± 16.4 67.1 ± 15.4 65.8 ± 11.2 63.3 ± 13.3 0.20
Body mass index, kg/m2 24.8 ± 4.2 25.8 ± 5.0 25.5 ± 4.1 24.5 ± 3.1 23.5 ± 3.9 0.02
Waist circumference, cm 88.8 ± 11.6 92.6 ± 12.5 88.4 ± 11.7 88.1 ± 10.4 86.1 ± 11.1 0.03
Hip circumference, cm 95.6 ± 9.1 97.8 ± 10.7 96.3 ± 10.2 94.2 ± 7.0 93.8 ± 7.9 0.05
Waist-hip ratio 0.93 ± 0.07 0.94 ± 0.06 0.92 ± 0.09 0.93 ± 0.07 0.92 ± 0.07 0.09
Mid-arm circumference, cm 25.9 ± 3.0 26.4 ± 3.7 26.7 ± 2.6 25.5 ± 2.4 25.0 ± 3.0 0.06
Triceps skin fold 9.8 ± 3.7 10.3 ± 4.1 10.5 ± 3.2 9.3 ± 3.7 9.0 ± 3.8 0.09
Subscapular skin fold 11.5 ± 4.8 11.7 ± 4.7 12.7 ± 4.6 10.5 ± 5.0 11.0 ± 4.7 0.19

Other nutritional scores
SGA 5.31 ± 0.87 5.24 ± 1.00 5.15 ± 0.93 5.29 ± 0.83 5.55 ± 0.69 0.13
MIS 6.7 ± 3.6 8.0 ± 3.7 6.1 ± 4.0 6.9 ± 3.7 5.7 ± 2.7 0.07

Total Kt/V 2.05 ± 0.63 2.04 ± 0.72 2.23 ± 0.58 1.94 ± 0.60 2.02 ± 0.62 0.49
Residual GFR, mL/min/1.73 m2 3.96 ± 2.67 3.42 ± 3.10 4.95 ± 2.97 3.94 ± 2.06 3.54 ± 2.26 0.86
Peritoneal transport characteristics
D/P4 0.69 ± 0.12 0.68 ± 0.13 0.69 ± 0.12 0.70 ± 0.12 0.68 ± 0.12 0.67
MTAC, mL/min/1.73 m2 10.91 ± 5.04 10.57 ± 5.70 11.42 ± 5.85 11.08 ± 4.55 10.57 ± 4.00 0.46

Hemoglobin, g/dL 8.94 ± 1.20 8.78 ± 1.14 9.35 ± 1.34 8.85 ± 1.29 8.83 ± 0.97 0.99
Albumin, g/L 35.28 ± 4.42 34.05 ± 4.27 35.91 ± 5.18 36.14 ± 3.89 35.12 ± 4.17 0.26
Serum lipid profile, mmol/L
Total cholesterol 4.53 ± 1.21 4.52 ± 1.44 4.30 ± 0.93 4.66 ± 1.29 4.62 ± 1.12 0.24
Triglyceride 1.52 ± 0.86 1.60 ± 1.06 1.76 ± 0.83 1.52 ± 0.74 1.24 ± 0.71 0.04
LDL cholesterol 2.59 ± 1.04 2.63 ± 1.20 2.42 ± 0.78 2.70 ± 1.13 2.60 ± 1.00 0.63
HDL cholesterol 1.26 ± 0.39 1.16 ± 0.32 1.09 ± 0.33 1.28 ± 0.33 1.49 ± 0.45 <0.001

NPNA, g/kg/d 1.13 ± 0.24 1.10 ± 0.30 1.14 ± 0.22 1.11 ± 0.19 1.17 ± 0.25 0.49
FEBM, % 40.48% ± 13.05% 41.52% ± 12.10% 39.21% ± 17.10% 39.15% ± 10.92% 42.10% ± 11.70% 0.78
Bioimpedance spectroscopy
Overhydration, L 4.53 ± 3.25 4.59 ± 3.37 4.51 ± 3.99 4.12 ± 2.80 4.92 ± 2.85 0.73
E:I ratio 1.01 ± 0.17 1.04 ± 0.19 1.01 ± 0.20 0.98 ± 0.15 1.02 ± 0.15 0.46
Lean tissue mass, kg 41.41 ± 10.98 40.81 ± 12.13 42.04 ± 10.16 41.37 ± 9.39 41.50 ± 12.36 0.77
Adipose tissue mass, kg 20.04 ± 11.13 21.66 ± 13.10 22.44 ± 12.47 19.21 ± 9.75 16.92 ± 8.10 0.09

Pulse wave velocity, cm/s
Carotid-radial 10.51 ± 1.35 10.52 ± 1.08 10.52 ± 1.04 10.80 ± 1.76 10.20 ± 1.38 0.41

(Continued)
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free body mass, carotid-femoral pulse wave velocity, over-
hydration volume, serum C-reactive protein, and total
cholesterol level were included for the construction of the
multiple linear regression models for hospitalization data.
These parameters were included because of their reported
prognostic role in PD patients. A P value of < 0.05 was
considered statistically significant. All probabilities were 2-
tailed.

RESULTS

We recruited 152 new PD patients. Their average age was
58.4 ± 11.7 years; 102 patients (67.1%) were men, and 92
(60.5%) had diabetes. The median baseline plasma
omentin-1 level was 879.9 (IQR, 691.5-1136.5) ng/mL,
while PDE omentin-1 level was 7.48 (IQR, 3.35-14.53) ng/
mL. The corresponding median adipose tissue omentin-1
mRNA expression was 0.67 (IQR, 0.10-137.30) fold of
the healthy control group. The baseline demographic and
clinical characteristics of patients are grouped according to
the plasma omentin-1 level quartile and summarized in
Table 1 and Table 2, respectively. In essence, there were
significant differences in body mass index, waist circum-
ference, serum triglyceride, high-density lipoprotein
cholesterol, and serum C-reactive protein level between
plasma omentin-1 level quartiles. Post hoc analysis showed
significant differences in body mass index and waist
circumference between omentin-1 level quartiles I and IV.
Serum triglyceride levels of omentin-1 level quartile IV were
significantly lower, and high-density lipoprotein cholesterol
level higher, than all other quartile groups, while serum C-
reactive protein level of omentin-1 level quartile I was
significantly higher than all other quartile groups.

Relation with Baseline Biochemical Measures

There was no significant correlation between plasma
omentin-1 level with adipose tissue omentin-1 mRNA
expression (r = -0.034, P = 0.69) or PDE omentin-1 level
(r = 0.082, P = 0.37). Adipose tissue omentin-1 mRNA
expression also did not correlate with PDE omentin-1 level
(r = 0.063, P = 0.49). The relation between plasma, PDE,
adipose tissue omentin-1 levels, and other clinical parameters
are summarized in Table 3. There were moderate but sta-
tistically significant correlations between plasma and adipose
tissue omentin-1 levels with various anthropometric mea-
surements (Table 3). Plasma omentin-1 level also showed
modest but significant correlation with baseline C-reactive
protein (r = -0.26, P = 0.002) and serum C-peptide level
(r = -0.19, P = 0.02). In contrast, PDE omentin-1 level
significantly correlated with peritoneal transport parameters,
including dialysate-to-plasma ratios of creatinine at 4 hours
and mass transfer area coefficients of creatinine (Fig 1), but
not with other anthropometric measurements.

Patient and Technique Survival

The average follow-up period was 46.8 ± 31.9 months.
During the follow-up period, 90 patients (59.2%) died,
5



Table 3. Correlation Between Omentin-1 Level and Baseline Clinical and Biochemical Parameters

Parameters

Omentin-1 level

Plasma Level Adipose Tissue mRNA PDE Level
Charlson’s score r = 0.010, P = 0.93 r = 0.03, P = 0.75 r = -0.08, P = 0.38
Body weight r = -0.13, P = 0.11 r = -0.00, P = 0.02 r = 0.10, P = 0.28
Body mass index r = - 0.22, P = 0.01 r = - 0.06, P = 0.47 r = 0.01, P = 0.94
Waist circumference r = - 0.18, P = 0.02 r = - 0.21, P = 0.01 r = 0.03, P = 0.72
Hip circumference r = -0.18, P = 0.03 r = -0.19, P = 0.02 r = 0.05, P = 0.61
Waist-hip ratio r = -0.17, P = 0.05 r = -0.19, P = 0.02 r = -0.04, P = 0.70
Mid-arm circumference r = -0.17, P = 0.05 r = -0.12, P = 0.15 r = -0.03, P = 0.71
Triceps skin fold r = -0.14, P = 0.09 r = 0.11, P = 0.18 r = -0.07, P = 0.47
Subscapular skin fold r = -0.12, P = 0.16 r = 0.02, P = 0.79 r = -0.01, P = 0.90
SGA r = 0.18, P = 0.13 r = -0.11, P = 0.37 r = -0.07, P = 0.56
MIS r = -0.24, P = 0.04 r = 0.06, P = 0.64 r = 0.14, P = 0.25
Total Kt/V r = -0.05, P = 0.61 r = 0.27, P = 0.002 r = -0.03, P = 0.74
Residual GFR r = -0.00, P = 0.99 r = 0.09, P = 0.32 r = -0.06, P = 0.55
D/P4 r = 0.01, P = 0.91 r = 0.03, P = 0.69 r = 0.50, P < 0.001
MTAC r = 0.04, P = 0.62 r = 0.09, P = 0.31 r = 0.42, P < 0.001
Hemoglobin r = -0.01, P = 0.96 r = -0.13, P = 0.13 r = -0.09, P = 0.35
Albumin r = 0.13, P = 0.13 r = 0.07, P = 0.43 r = -0.30, P = 0.001
Total cholesterol r = 0.08, P = 0.36 r = -0.02, P = 0.86 r = 0.23, P = 0.01
Triglycerides r = -0.15, P = 0.07 r = 0.07, P = 0.39 r = -0.023, P = 0.76
LDL cholesterol r = 0.03, P = 0.76 r = -0.09, P = 0.27 r = 0.15, P = 0.09
HDL cholesterol r = 0.32, P < 0.001 r = 0.04, P = 0.61 r = 0.23, P = 0.01
NPNA r = 0.07, P = 0.43 r = -0.06, P = 0.53 r = -0.00, P = 0.96
FEBM r = 0.04, P = 0.66 r = -0.15, P = 0.09 r = 0.04, P = 0.65
Overhydration r = -0.00, P = 0.98 r = -0.04, P = 0.63 r = 0.27, P = 0.003
E:I ratio r = -0.08, P = 0.37 r = 0.06, P = 0.46 r = 0.09, P = 0.30
Lean tissue mass r = 0.01, P = 0.87 r = -0.18, P = 0.03 r = 0.17, P = 0.06
Adipose tissue mass r = -0.15, P = 0.09 r = 0.00, P = 0.96 r = -0.16, P = 0.08
Carotid-radial PWV r = -0.08, P = 0.38 r = 0.09, P = 0.28 r = 0.03, P = 0.73
Carotid-femoral PWV r = -0.06, P = 0.50 r = 0.21, P = 0.02 r = 0.05, P = 0.63
C-reactive protein r = -0.26, P = 0.002 r = 0.03, P = 0.74 r = -0.10, P = 0.31
C-peptide level r = -0.19, P = 0.02 r = -0.13, P = 0.12 r = -0.03, P = 0.71
Abbreviations: D/P4, dialysate-to-plasma creatinine concentration at 4 h; E:I ratio, extracellular-to-intracellular volume ratio; FEBM, fat-free edema-free body mass;
GFR, glomerular filtration rate; HDL, high-density lipoprotein; LDL, low-density lipoprotein; MIS, malnutrition-inflammation score; MTAC, mass transfer areas coefficient
of creatinine; NPNA, normalized protein nitrogen appearance; PDE, peritoneal dialysis effluent; PWV, pulse wave velocity; SGA, subjective global assessment overall
score.
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17 patients (11.2%) were switched to long-term he-
modialysis, 15 patients (9.9%) had a kidney transplant,
and 6 patients (3.9%) were transferred to other centers.
The causes of death were ischemic heart diseases (23
patients, 15.1%), cerebrovascular accidents (9 patients,
5.9%), peritonitis (10 patients, 6.6%), non-peritonitis
infection (34 patients, 22.4%), malignancy (3 patients,
2.0%), termination of dialysis (2 patients, 1.3%), sud-
den death (5 patients, 3.3%), and other specific causes
(4 patients, 2.6%). The Kaplan-Meier plots of patient
and technique survival are summarized in Fig 2. The 5-
year patient survival rates of plasma omentin-1 level
quartiles, from lowest to highest, were 41.0%, 38.9%,
41.6%, and 46.6%, respectively (log-rank test,
P = 0.92), and the corresponding technique survival
rates were 85.7%, 85.2%, 78.4%, and 85.7%, respec-
tively (P = 0.83). Similarly, the 5-year patient survival
rates of adipose tissue omentin-1 mRNA expression
6

quartiles, from the lowest to highest, were 40.2%,
51.7%, 43.3%, and 33.7% respectively (P = 0.91), and
the corresponding technique survival rates were 88.9%,
83.7%, 84.8%, and 84.2%, respectively (P = 0.81).
There was also no relation between PDE omentin-1
level and patient or technique survival. There was no
significant interaction between the degree of adiposity
(body mass index or waist circumference) and
omentin-1 level quartiles on patient or technique
survival.

Relation With Hospitalization

During the first 2 years of follow-up, there were 862
hospital admissions for a total of 6,082 days. The median
hospital admission rate was 1.59 (IQR, 0.84-3.27) epi-
sodes per year, and the median duration of hospital stay
was 9.53 (IQR, 2.96-21.05) days per year. There were
modest differences in the number of hospital admission
Kidney Med Vol 5 | Iss 3 | March 2023 | 100598



Figure 1. Correlation between peritoneal dialysis effluent (PDE) omentin-1 level with peritoneal transport characteristics: (A)
dialysate-to plasma ratio of creatinine at 4 h; and (B) mass transfer area coefficient (MTAC) of creatinine. The Spearman’s rank cor-
relation coefficient is depicted.
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and duration of hospital stay between plasma omentin-1
level quartiles, although the latter did not reach statistical
significance (Fig 3). Post hoc analysis showed significant
differences in hospital admission rate between omentin-1
Figure 2. Kaplan-Meier plot on the effect of plasma omentin-1 leve
adipose tissue omentin-1 mRNA level quartile on (C) patient surviv
whereas quartile IV denotes the highest.

Kidney Med Vol 5 | Iss 3 | March 2023 | 100598
level quartile I and IV. With multivariable linear regres-
sion analyses adjusting confounders, the plasma omentin-1
level quartile remained a significant predictor of the rate of
hospital admission as well as duration of hospital stay
l quartile on (A) patient survival; and (B) technique survival; and
al; and (D) technique survival. Quartile I denotes the lowest level,
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Figure 3. The effect of plasma omentin-1 level quartile on (A) number of hospital admission; and (B) duration of hospital stay. Quar-
tile I denotes the lowest level, whereas quartile IV denotes the highest plasma omentin-1 level.
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(Table 4). In contrast, there was no significant correlation
between the rate of hospital admission or duration of
hospitalization with adipose tissue omentin-1 expression
or with PDE omentin-1 level.

Other Secondary Outcomes

During the first 2 years of follow-up, 63 patients
(41.4%) developed anuria. The median rate of residual
kidney function decline was -1.22 (IQR, -2.22 to -0.53)
mL/min/1.73 m2 per year. There was no significant cor-
relation between rate of residual glomerular filtration rate
decline and plasma omentin-1 level (r = 0.09, P = 0.35),
its adipose tissue mRNA expression (r = 0.06, P = 0.51),
or PDE omentin-1 level (r = -0.003, P = 0.98). There was
also no significant association between the time to anuria
and plasma or PDE omentin-1 level, or its adipose tissue
mRNA level.

During the first 2 years of follow-up, 89 patients
(58.6%) had 188 peritonitis episodes. The overall perito-
nitis rate was 0.77 episodes per patient-year. There was no
significant correlation between plasma or PDE omentin-1
level or its adipose tissue mRNA level and the peritonitis
rate.
DISCUSSION

In the present study, we found that a higher plasma
omentin-1 level quartile had a modest but significant as-
sociation with a lower number of subsequent hospital
admissions and shorter duration of hospital stay. In
contrast, the plasma omentin-1 level quartile did not
predict patient or technique survival of incident PD
patients.

Unlike previous reports, our present study focused on
PD patients, and we performed a comprehensive assess-
ment by measuring omentin-1, including plasma and PDE
levels as well as its adipocyte mRNA expression. The ab-
solute plasma omentin-1 level in our patients was similar
8

to that reported in regular hemodialysis patients but much
higher than normal healthy controls.18 Like other peptide
meditators, omentin-1 is partially degraded by the kidney,
and patients with kidney failure are expected to have an
elevated plasma level. Moreover, malnutrition is common
in dialysis patients,38 which also contributes to a higher
plasma omentin-1 level.18,39,40

The results of our present study is complementary to
our previous report on plasma and adipose tissue adi-
ponectin level in incident PD patients,41 which was
derived from the same cohort of patients. Our previous
study found that plasma adiponectin level significantly
correlated with the degree of adiposity but was not
associated with the clinical outcomes of incident PD
patients,41 whereas the present study showed modest
correlation between plasma omentin-1 level and
adiposity as well as hospitalization. Our results indicate
that each adipokine has distinct clinical relevance, and
plasma omentin-1 level appears to be a superior
biomarker in incident PD patients.

In our present study, there was no association between
plasma omentin-1 level and arterial pulse wave velocity.
Our findings are in line with the previous report of Sengul
et al,16 which found no correlation between plasma
omentin-1 level and carotid intima-media thickness in
non-diabetic chronic kidney disease patients. In contrast,
Kocijancic et al42 found a significant inverse correlation
between plasma omentin-1 level and carotid intima-media
thickness, and the omentin-1 level was also a strong pre-
dictor of cardiovascular death in hemodialysis patients
with subclinical atherosclerosis. However, the actual cor-
relation coefficient was modest, with only 6% of the
variation in carotid intima-media thickness being related to
the omentin-1 level.42 Another study from the same group
also found that plasma omentin-1 levels in hemodialysis
patients with diabetes were lower than in hemodialysis
patients without diabetes,43 which was not observed in
our study. Because of the limitations in the original study
Kidney Med Vol 5 | Iss 3 | March 2023 | 100598



Table 4. Multivariable Linear Regression for Hospitalizationa

Variable β 95% CI P
Number of Hospital Admission

(Constant) -0.05 -2.36 to 2.25 0.96
Plasma omentin-1
level quartile

-0.13 -0.26 to -0.002 0.05

CCI 0.11 0.04 to 0.18 0.003
Serum albumin -0.01 -0.05 to 0.03 0.76
MTAC 0.02 -0.01 to 0.06 0.13
Total Kt/V 0.35 0.002 to 0.69 0.05
Residual GFR -0.11 -0.22 to -0.01 0.04
NPNA 0.20 -0.55 to 0.94 0.60
FEBM -0.01 -0.03 to 0.01 0.26
CF-PWV -0.04 -0.11 to 0.03 0.28
Overhydration 0.04 -0.01 to 0.09 0.09
Serum CRP -0.01 -0.01 to 0.002 0.13
Total cholesterol 0.10 -0.02 to 0.23 0.10
Duration of Hospitalization

(Constant) 2.42 -0.72 to 5.57 0.13
Plasma omentin-1
level quartile

-0.20 -0.38 to -0.02 0.03

CCI 0.16 0.07 to 0.26 0.001
Serum albumin -0.04 -0.09 to 0.02 0.17
MTAC 0.04 0.001 to 0.09 0.05
Total Kt/V 0.28 -0.19 to 0.75 0.24
residual GFR -0.10 -0.24 to 0.05 0.18
NPNA 0.44 -0.57 to 1.46 0.39
FEBM -0.01 -0.03 to 0.02 0.69
CF-PWV -0.06 -0.16 to 0.03 0.20
Overhydration 0.03 -0.03 to 0.10 0.31
Serum CRP -0.01 -0.01 to 0.004 0.30
Total cholesterol 0.07 -0.10 to 0.24 0.43
Abbreviations: CCI, Charlson’s comorbidity index; CF-PWV, carotid-femoral
pulse wave velocity; CI, confidence interval; CRP, C-reactive protein; FEBM,
fat-free edema-free body mass; GFR, glomerular filtration rate; MTAC, mass
transfer area coefficient of creatinine; NPNA, normalized protein nitrogen
appearance.
aData of hospitalization were adjusted to the duration of follow-up and then
log-transformed for the construction of the linear regression model.37
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design, we did not study the iron status of our patients,
which has been reported to be associated with plasma
omentin-1 level in a previous study in hemodialysis
patients.37

Our present study may provide some insight into
the pathophysiology and biology of omentin-1. First,
PDE omentin-1 levels were substantially lower than
plasma levels and had a modest correlation with
peritoneal transport characteristics but not any clinical
parameter, suggesting that omentin-1 in PDE originates
from the systemic circulation via passive diffusion.
Second, plasma omentin-1 level, but not its adipocyte
mRNA expression, was associated with clinical
outcome, indicating that omentin-1 acts in the tradi-
tional endocrine manner on distant targets. Because
plasma omentin-1 level only had a marginal correla-
tion with adipose tissue mass, adipose tissues in
different body compartments probably do not produce
omentin-1 to a similar extent. Furthermore, we also
Kidney Med Vol 5 | Iss 3 | March 2023 | 100598
found that plasma omentin-1 level did not correlate
with its adipocyte mRNA level, but the extreme vari-
ability of adipocyte omentin-1 mRNA level makes the
interpretation of the gene expression result difficult.

There were several notable limitations of our present
study. First, omentin-1 levels were measured only at the
initiation of PD. With progressive weight gain in PD pa-
tients,8 it would be interesting to explore the corre-
sponding changes in plasma omentin-1 level and its
prognostic significance. Unfortunately, because of the
limitation in our original study design, we do not have the
plasma omentin-1 level during follow-up or the longitu-
dinal trend of many clinical parameters for the exploration
of the relationship between baseline omentin-1 level and
their subsequent changes. Although omentin-1 is an adi-
pokine linked to systemic inflammation,13,14 we did not
perform an elaborate assessment of systemic inflammation
because of the limitations in our original study design.
More importantly, our study did not distinguish the causes
of hospitalization. Since we found that plasma omentin-1
was associated with the number of hospital admissions,
and it has been implicated that omentin-1 is linked to the
pathogenesis of the cardiovascular disease,42,43 it would be
interesting to explore whether hospital admission for
cardiovascular disease is specifically associated with plasma
omentin-1 level.

In addition, there are several areas warranting future
research. The underlying mechanisms of cardiovascular
protection by omentin-1 in the PD population need to be
clarified. The effect of the weight reduction program on
the omentin-1 level in obese PD patients and its subse-
quent clinical impact is another interesting area to explore.

In conclusion, a higher plasma omentin-1 level quartile
is not associated with patient or technique survival but is
associated with a lower number of subsequent hospital
admissions and shorter duration of hospital stay in incident
PD patients.
ARTICLE INFORMATION

Authors’ Full Names and Academic Degrees: Win Hlaing Than,
MBBS, MSc, Gordon Chun-Kau Chan, MBChB, MRCP, Bonnie
Ching-Ha Kwan, MBBS, FRCP, Ka-Bik Lai, PhD, Ronald Cheong-
Kin Chan, MBBS, Jeromy Yuen Chun Teoh, MBBS, FRCSEd,
Jack Kit-Chung Ng, MBChB, MRCP, Winston Wing-Shing Fung,
MBBS, MRCP, Kai-Ming Chow, MBChB, FRCP(Edin), Phyllis Mei-
Shan Cheng, BN, RN, Philip Kam-Tao Li, MD, FRCP, and Cheuk-
Chun Szeto, MD, FRCP

Authors’ Affiliations: Carol & Richard Yu Peritoneal Dialysis
Research Centre, Department of Medicine & Therapeutics, Prince
of Wales Hospital (WHT, GCKC, BCHK, KBL, JKCN, WWSF,
KMC, PMSC, PKTL, CCS); Li Ka Shing Institute of Health
Sciences (LiHS) (WHT, CCS); Department of Anatomical &
Cellular Pathology (RCKC); and Department of Surgery (JYCT),
Faculty of Medicine, The Chinese University of Hong Kong, Shatin,
Hong Kong, China.

Address for Correspondence: Professor CC Szeto, Department of
Medicine & Therapeutics, Prince of Wales Hospital, The Chinese
University of Hong Kong, Shatin, NT, Hong Kong, China. Email:
ccszeto@cuhk.edu.hk
9

mailto:ccszeto@cuhk.edu.hk


Than et al
Authors’ Contributions: Research idea and study design: WHT,
GCKC, BCHK, CCS; data acquisition: WHT, BCHK, WWSF,
KBL, RCKC, JYCT, PMSC; data analysis/interpretation: WHT,
GCKC, JKCN, CCS; statistical analysis: WHT, CCS; supervision
or mentorship: BCHK, KMC, PKTL, CCS. Each author
contributed important intellectual content during manuscript
drafting or revision and accepts accountability for the overall work
by ensuring that questions pertaining to the accuracy or integrity
of any portion of the work are appropriately investigated and
resolved.

Support: This study was supported by the Hong Kong Society of
Nephrology research grant 2021-2022, the Richard Yu Chinese
University of Hong Kong (CUHK) PD Research Fund, and CUHK
research accounts 6905134 and 7105912. The funders had no
role in the study design, data collection, and analysis, decision to
publish, or preparation of the manuscript.

Financial Disclosure: The authors declare that they have no
relevant financial interests.

Acknowledgements: We thank Ms Man-Ching Law for her
assistance in the database maintenance.

Peer Review: Received May 29, 2022. Evaluated by 1 external peer
reviewer, with direct editorial input from the Statistical Editor, an
Associate Editor, and the Editor-in-Chief. Accepted in revised form
October 29, 2022.
REFERENCES
1. Mehrotra R, Devuyst O, Davies SJ, Johnson DW. The current

state of peritoneal dialysis. J Am Soc Nephrol. 2016;27(11):
3238-3252.

2. Ho YW, Chau KF, Choy BY, et al. Hong Kong renal registry
report 2012. HK J Nephrol. 2013;15(1):28-43.

3. Cozzolino M, Mangano M, Stucchi A, Ciceri P, Conte F,
Galassi A. Cardiovascular disease in dialysis patients. Nephrol
Dial Transplant. 2018;33(suppl_3):iii28-iii34.

4. Ladhani M, Craig JC, Irving M, Clayton PA, Wong G. Obesity
and the risk of cardiovascular and all-cause mortality in chronic
kidney disease: a systematic review and meta-analysis. Nephrol
Dial Transplant. 2017;32(3):439-449.

5. Liu J, Zeng X, Hong HG, Li Y, Fu P. The association be-
tween body mass index and mortality among Asian peritoneal
dialysis patients: a meta-analysis. PLOS ONE. 2017;12(2):
e0172369.

6. Blüher M. Obesity: global epidemiology and pathogenesis. Nat
Rev Endocrinol. 2019;15(5):288-298.

7. Chen Y, Peng Q, Yang Y, Zheng S, Wang Y, Lu W. The
prevalence and increasing trends of overweight, general
obesity, and abdominal obesity among Chinese adults: a
repeated cross-sectional study. BMC Public Health.
2019;19(1):1293.

8. Than WH, Ng JK, Chan GC, Fung WW, Chow KM, Szeto CC.
The change in the prevalence of obesity and new-onset dia-
betes in Chinese peritoneal dialysis patients over 25 years. Clin
Kidney J. 2022;15(1):70-78.

9. Turgut F, Abdel-Rahman EM. Challenges associated with
managing end-stage renal disease in extremely morbid obese
patients: case series and literature review. Nephron.
2017;137(3):172-177.

10. Diwan TS, Cuffy MC, Linares-Cervantes I, Govil A. Impact of
obesity on dialysis and transplant and its management. Semin
Dial. 2020;33(3):279-285.

11. Trayhurn P, Beattie JH. Physiological role of adipose tissue:
white adipose tissue as an endocrine and secretory organ.
Proc Nutr Soc. 2001;60(3):329-339.
10
12. Kershaw EE, Flier JS. Adipose tissue as an endocrine organ.
J Clin Endocrinol Metab. 2004;89(6):2548-2556.

13. Watanabe T, Watanabe-Kominato K, Takahashi Y, Kojima M,
Watanabe R. Adipose tissue-derived omentin-1 function and
regulation. Compr Physiol. 2017;7(3):765-781.

14. Greulich S, Chen WJ, Maxhera B, et al. Cardioprotective
properties of omentin-1 in type 2 diabetes: evidence from
clinical and in vitro studies. PLOS ONE. 2013;8(3):e59697.

15. Zhu Q, Scherer PE. Immunologic and endocrine functions of
adipose tissue: implications for kidney disease. Nat Rev
Nephrol. 2018;14(2):105-120.

16. Sengul E, Duygulu G, Dindar S, Bunul F. Serum omentin-1,
inflammation and carotid atherosclerosis in patients with non-
diabetic chronic kidney disease. Ren Fail. 2013;35(8):1089-
1093.

17. Qasem A, Farage S, Elmesallamy FA, Elsaid HH. Association of
plasma omentin-1 level with insulin resistance in chronic kidney
disease patients. Egypt J Obes Diabetes Endocrinol.
2015;1(2):72-76.

18. Alcelik A, Tosun M, Ozlu MF, et al. Serum levels of omentin in
end-stage renal disease patients. Kidney Blood Press Res.
2012;35(6):511-516.

19. Nishimura M, Morioka T, Hayashi M, et al. Plasma omentin
levels are inversely associated with atherosclerosis in type 2
diabetes patients with increased plasma adiponectin levels: a
cross-sectional study. Cardiovasc Diabetol. 2019;18(1):167.

20. Narumi T, Watanabe T, Kadowaki S, et al. Impact of serum
omentin-1 levels on cardiac prognosis in patients with heart
failure. Cardiovasc Diabetol. 2014;13:84.

21. Pylv€al€ainen J, Talala K, Murtola T, et al. Charlson comorbidity
index based on hospital episode statistics performs adequately
in predicting mortality, but its discriminative ability diminishes
over time. Clin Epidemiol. 2019;11:923-932.

22. Neville MJ, Collins JM, Gloyn AL, McCarthy MI, Karpe F.
Comprehensive human adipose tissue mRNA and micro-
RNA endogenous control selection for quantitative real-
time-PCR normalization. Obesity (Silver Spring). 2011;19(4):
888-892.

23. Rao X, Huang X, Zhou Z, Lin X. An improvement of the 2

ˇ

(-delta
delta CT) method for quantitative real-time polymerase chain
reaction data analysis. Biostat Bioinforma Biomath. 2013;3(3):
71-85.

24. Szeto CC, Chow KM, Lam CW, et al. Clinical biocompatibility
of a neutral peritoneal dialysis solution with minimal glucose-
degradation products – a 1-year randomized control trial.
Nephrol Dial Transplant. 2007;22(2):552-559.

25. Krediet RT, Boeschoten EW, Zuyderhoudt FMJ, Strackee J,
Arisz L. Simple assessment of the efficacy of peritoneal trans-
port in continuous ambulatory peritoneal dialysis patients.
Blood Purif. 1986;4(4):194-203.

26. Noe DA. A body surface area nomogram based on the formula
of Gehan and George. J Pharm Sci. 1991;80(5):501.

27. Szeto CC,Wong TY, Chow KM, Leung CB, Li PK. Oral sodium
bicarbonate for the treatment of metabolic acidosis in perito-
neal dialysis patients: a randomized placebo-control trial. J Am
Soc Nephrol. 2003;14(8):2119-2126.

28. Van Olden RW, Krediet RT, Struijk DG, Arisz L. Measurement of
residual renal function in patients treated with continuous
ambulatory peritoneal dialysis. J Am Soc Nephrol. 1996;7(5):
745-750.

29. Enia G, Sicus C, Alati G, Zoccali C. Subjective global
assessment of nutrition in dialysis patients. Nephrol Dial
Transplant. 1993;8(10):1094-1098.

30. Kalantar-Zadeh K, Kopple JD, Block G, Humphreys MH.
A malnutrition-inflammation score is correlated with morbidity
Kidney Med Vol 5 | Iss 3 | March 2023 | 100598

http://refhub.elsevier.com/S2590-0595(23)00001-8/sref1
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref1
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref1
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref2
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref2
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref3
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref3
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref3
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref4
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref4
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref4
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref4
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref5
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref5
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref5
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref5
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref6
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref6
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref7
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref7
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref7
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref7
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref7
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref8
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref8
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref8
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref8
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref9
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref9
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref9
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref9
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref10
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref10
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref10
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref11
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref11
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref11
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref12
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref12
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref13
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref13
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref13
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref14
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref14
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref14
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref15
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref15
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref15
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref16
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref16
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref16
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref16
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref17
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref17
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref17
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref17
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref18
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref18
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref18
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref19
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref19
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref19
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref19
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref20
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref20
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref20
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref21
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref21
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref21
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref21
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref21
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref21
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref22
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref22
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref22
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref22
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref22
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref23
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref23
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref23
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref23
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref23
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref24
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref24
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref24
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref24
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref24
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref25
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref25
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref25
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref25
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref26
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref26
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref27
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref27
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref27
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref27
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref28
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref28
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref28
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref28
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref29
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref29
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref29
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref30
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref30


Than et al
and mortality in maintenance hemodialysis patients. Am J
Kidney Dis. 2001;38(6):1251-1263.

31. Bergstr€om J, Heimbürger O, Lindholm B. Calculation of the
protein equivalent of total nitrogen appearance from urea
appearance. Which formulas should be used? Perit Dial Int.
1998;18(5):467-473.

32. Forbes GB, Bruining GJ. Urinary creatinine excretion and lean
body mass. Am J Clin Nutr. 1976;29(12):1359-1366.

33. Kwan BC, Szeto CC, Chow KM, et al. Bioimpedance
spectroscopy for the detection of fluid overload in Chinese
peritoneal dialysis patients. Perit Dial Int. 2014;34(4):409-
416.

34. Ng JK, Kwan BC, Chow KM, et al. Asymptomatic fluid overload
predicts survival and cardiovascular event in incident Chinese
peritoneal dialysis patients. PLOS ONE. 2018;13(8):e0202203.

35. Szeto CC, Kwan BC, Chow KM, Leung CB, Law MC, Li PK.
Prognostic value of arterial pulse wave velocity in peritoneal
dialysis patients. Am J Nephrol. 2012;35(2):127-133.

36. Szeto CC, Wong TY, Leung CB, et al. Importance of dialysis
adequacy in mortality and morbidity of Chinese CAPD patients.
Kidney Int. 2000;58(1):400-407.

37. Bolignano D, Dounousi E, Presta P, et al. Circulating omentin-1
levels and altered iron balance in chronic haemodialysis pa-
tients. Clin Kidney J. 2022;15(2):303-31037.
Kidney Med Vol 5 | Iss 3 | March 2023 | 100598
38. Naeeni AE, Poostiyan N, Teimouri Z, et al. Assessment of
severity of malnutrition in peritoneal dialysis patients via
malnutrition: inflammatory score. Adv Biomed Res. 2017;6:
128.

39. Arab A, Moosavian SP, Hadi A, Karimi E, Nasirian M. The as-
sociation between serum omentin level and bodyweight: a
systematic review and meta-analysis of observational studies.
Clin Nutr ESPEN. 2020;39:22-29.

40. Tekce H, Tekce BK, Aktas G, Alcelik A, Sengul E. Serum
omentin-1 levels in diabetic and nondiabetic patients with
chronic kidney disease. Exp Clin Endocrinol Diabetes.
2014;122(8):451-456.

41. Than WH, Chan GC, Kwan BC, et al. Circulating and adipose
tissue adiponectin level and outcomes in incident peritoneal
dialysis patients. Kidney Med. Published online December 14,
2022. https://doi.org/10.1016/j.xkme.2022.100589

42. Kocijancic M, Cubranic Z, Vujicic B, Racki S, Dvornik S,
Zaputovic L. Soluble intracellular adhesion molecule-1 and
omentin-1 as potential biomarkers of subclinical atherosclerosis in
hemodialysis patients. Int Urol Nephrol. 2016;48(7):1145-1154.

43. Kocijancic M, Vujicic B, Racki S, Cubranic Z, Zaputovic L,
Dvornik S. Serum omentin-1 levels as a possible risk factor of
mortality in patients with diabetes on haemodialysis. Diabetes
Res Clin Pract. 2015;110(1):44-50.
11

http://refhub.elsevier.com/S2590-0595(23)00001-8/sref30
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref30
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref31
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref31
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref31
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref31
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref31
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref32
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref32
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref33
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref33
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref33
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref33
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref34
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref34
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref34
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref35
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref35
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref35
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref36
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref36
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref36
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref37
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref37
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref37
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref38
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref38
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref38
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref38
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref39
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref39
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref39
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref39
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref40
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref40
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref40
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref40
https://doi.org/10.1016/j.xkme.2022.100589
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref42
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref42
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref42
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref42
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref43
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref43
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref43
http://refhub.elsevier.com/S2590-0595(23)00001-8/sref43


Than et al
Outcomes and FindingsMethods and Cohort

Do plasma levels of omentin-1 correlate with patient or 
technique survival among incident peritoneal dialysis patients?

Reference: Than WH, Chan GC-K, Kwan B C-H, et al. Omentin-1 
levels and outcomes in incident peritoneal dialysis patients. Kidney 
Medicine, 2023. 

@JanaSharara

Retrospective 
analysis of 
prospective cohort

Incident PD patients
N = 152

Duration of follow-up:
5 years

Patient survival

Technique survival

p = 0.07
After adjustment for confounders:
p = 0.05

p = 0.92

Plasma Omentin-1 had a modest correlation with: 

Plasma Omentin-1 had no correlation with: 

Hospital admission

Duration of stay

p = 0.83

p = 0.04
After adjustment for confounders:
p = 0.03

and

andOmentin-1 levels at 
PD initiation 
No repeat measurements

Conclusion: Plasma omentin-1 level was not associated with patient 
survival, technique survival, or peritonitis, but it was associated with 
hospital admissions and duration of hospitalization in incident PD patients.
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