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Implication for health policy/practice/research/medical education:
Acute peritoneal dialysis (PD)-associated peritonitis stimulates
peritoneal adipocytes to release large amounts of the adiocytokine, leptin, into the dialysate and serum. Based on recent
research, the ensuing acute hyperleptinaemia is transient and
may form an important link between chronic inflammation
and malnutrition following peritonitis leading to important
long-term sequelae for PD patients. Future longitudinal clinical studies evaluating the impact of acute peritonitis-induced
hyperleptinemia on subsequent development of patient-level
outcomes, such as malnutrition, inflammation, cardiovascular events, and technique and overall survival, are warranted.
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over the past 30 years, peritoneal dialysis (PD) has become an established form of renal replacement therapy
that is currently used to treat over 200,000 patients with
end-stage renal disease worldwide (1). Patient survival on
PD is at least comparable, and possibly superior, to that
of patients receiving hemodialysis (hD) (2). however, the
rate of technique failure, including both surgical technical and membrane failure, associated with PD is higher
than that associated with hD (3). The identification of a
biomarker that can reliably identify PD patients at high
risk of technique failure at an early stage would be highly
valuable.
one of the major factors underpinning the high technique failure rate of PD is structural and functional derangement of the peritoneal membrane and systemic
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inflammation following chronic exposure to conventional, “unphysiological” PD fluids that are characterized
by acidic ph (5.0–5.8), high lactate concentrations (30–40
mmol/l), high osmolality (320–520 mosm/kg), high glucose concentrations (31–236 mmol/l), and contamination by glucose degradation products (GDP) generated
during the heat sterilization process (4). The bio-incompatible nature of these fluids results in both a negative
impact on host defence, leading to a heightened risk of
peritonitis, and a profibrotic effect on the peritoneal
membrane, leading to ultrafiltration failure and/or impaired small solute clearance (5-7). A large body of basic
science research in animal models and peritoneal cell
culture systems has focused on the detrimental effects
of conventional PD fluids on human peritoneal mesothelial cells, macrophages, and fibroblasts (7-9). however, recent research has highlighted that peritoneal adipocytes
also exert important metabolic, pro-inflammatory, and
atherogenic effects in PD patients via the secretion of a
vast array of adipocytokines (10).
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one of the key adipocytokines released by peritoneal adipocytes is leptin, a 16-kDa protein product of
the obesity (ob) gene, which plays key roles in appetite
suppression (via stimulation of α-melanocyte stimulating hormone and antagonism of neuropeptide Y and
anandamide), inflammation, and bone metabolism (11).
Studies in an experimental mouse model of chronic
kidney disease (CKD) have further suggested that leptin
signalling through the hypothalamic melanocortin receptor 4 contributes to uremic cachexia. Because leptin
is freely filtered at the glomerulus and degraded in the
renal tubules, serum levels of leptin are significantly
higher in CKD, hD, and PD patients than in individuals
with normal renal function (12, 13). Exposure to glucosecontaining PD fluid increases leptin secretion by murine
adipocytes in vitro. A longitudinal, observational cohort
study of 20 incident PD patients has demonstrated that
serum leptin levels increased markedly to 189% of baseline levels at 1 month and to 260% at 3 months after commencing PD (14). The significant increase in leptin concentrations in PD patients may also be related to chronic
hyperinsulinemia in response to high dialysate glucose
content (15). Moreover, inflammation may lead to further
increases in leptin secretion because ob gene expression
has been shown to be significantly higher in PD patients
with elevated C-reactive protein (CRP) levels (>25 mg/l)
than in those without elevated levels (16). During acute
peritonitis, leptin concentrations in the peritoneal dialysate eﬄuent of patients increase more than threefold of
that of PD controls, without signs and symptoms of inflammation, and continue to remain elevated at the time
of hospital discharge (17). Receiver operating characteristic analyses revealed that peritoneal dialysate leptin
concentrations greater than 11.0 ng/l had 58.3% sensitivity and 95.5% specificity for the diagnosis of acute peritonitis. Another prospective, observational cohort study of
42 PD patients with peritonitis showed that serum leptin
levels increased significantly from baseline to days 1 and
7 in concert with serum CRP levels; however, the serum
leptin levels returned to baseline by day 42 (18). The authors hypothesized that hyperleptinemia may act as an
independent contributory factor linking chronic inflammation and malnutrition following peritonitis. Thus,
leptin may represent a useful biomarker in PD patients,
particularly following peritonitis episodes.
In the January issue of Nephro-Urology Monthly, Momeni and Seirafian (19) conducted a single-center, crosssectional, observational cohort study of 75 prevalent PD
patients to evaluate the relationship between serum
leptin concentrations and history of peritonitis in the
preceding year by using univariate general linear model
statistical analysis. The principal finding of their study
was a statistically significant, albeit weak, association
between serum leptin concentration and the number
of peritonitis episodes in the past 12 months. In keeping
with the results of other studies (12, 20), Momeni and Seirafian (19) observed a statistically significant correlation
of leptin levels with body mass index, but not with Kt/V

or number of daily peritoneal exchanges. The authors
concluded that serum leptin level was not a clinically
useful indicator of prior peritonitis episodes; however,
further investigations for examining the interaction between peritonitis and serum and dialysate leptin levels
were warranted.
Although the study has been carefully conducted and
makes valuable contribution to the knowledge in this
area, it has limitations such as small sample size, retrospective evaluation of peritonitis history, use of prevalent
PD patients (leading to possible Neyman bias), potential
survivor bias (as patients experiencing peritonitis had to
survive and remain on PD to be included in this study),
and lack of multivariate adjustment for covariates that
may have confounded the relationship between serum
leptin levels and peritonitis history (i.e., body mass index). Moreover, serum leptin levels were determined by
convenience sampling at variable and unspecified periods following peritonitis episodes, which may have limited the evaluation, and therefore the conclusions that
could have been drawn.
how then should we incorporate the findings of Momeni and Seirafian into clinical practice? In my view, their
findings provide several key messages. Firstly, there is
increasing evidence that peritoneal adipose tissue does
not simply assume a passive role in the storage of energy as fat, but instead, it is actively involved in the structural and functional peritoneal membrane alterations
and systemic metabolic and inflammatory sequelae of
PD through the release of metabolically active and proinflammatory cytokines, such as leptin. Secondly, acute
peritonitis stimulates the release of substantial amounts
of leptin from peritoneal adipocytes into the dialyzate
and serum, and this release may form an important link
between chronic inflammation and malnutrition following peritonitis. however, as Momeni and Seirafian have
clearly shown in their investigation, this acute hyperleptinemia does not persist, and therefore, serum leptin
levels are not suggestive of a patient’s peritonitis history.
Thus, whilst leptin meets the first 2 criteria of a good biomarker (presence in peripheral body tissue and/or fluid
and easy detection by an assay that is both affordable and
robust), it falls short of the third criterion (appearance
associated as specifically as possible with damage of a
particular tissue, preferably in a quantifiable manner).
Nevertheless, acute PD-associated peritonitis results in
appreciable, albeit transient, elevations in leptin levels,
which may have important long-term consequences for
PD patients. Future longitudinal clinical studies evaluating the impact of acute peritonitis-induced hyperleptinemia on subsequent development of patient-level
outcomes, such as malnutrition, inflammation, cardiovascular events, and technique and overall survival, are
warranted.
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