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Abstract
Background Obesity is associated with chronic low-grade inflammation, which has been linked to increased morbidity.
However, inflammation variably and unpredictably improves after bariatric surgery. This study aimed at (1) evaluating the
relationship between amplitude of weight loss and variation of inflammatory parameters after bariatric surgery, and (2) identi-
fying, among clinical and biological baseline parameters, predictive factors of variation in inflammatory parameters.
Methods In a prospective cohort of patients who underwent bariatric surgery, serum concentrations of interleukin (IL)-6, IL-10,
resistin, leptin, adiponectin chemerin, and C-reactive protein (CRP) were measured preoperatively and 1 year after surgery, and
routine clinical and biochemical parameters were retrieved. Univariate and multivariate analyses (partial least square method) were
performed to assess how parameters were associated with weight loss and to predict improvement of inflammatory parameters.
Results Eighty-seven patients were included (mean weight ± SD 136.3 ± 3.2 kg, 35 gastric bypasses, 52 sleeve gastrectomies). In
parallel with weight loss (39.5 ± 13.8 kg), pro-inflammatory markers (IL-6, CRP, leptin, resistin) significantly decreased, and
anti-inflammatory markers (IL-10, adiponectin) increased. Multivariate analysis revealed a significant association between
weight loss and improvement in inflammatory parameters. Among all the clinical and biological preoperative parameters,
baseline chemerin level was the only parameter that was significantly associated with global improvement of the inflammatory
status after surgery.
Conclusion The amplitude of weight loss 1 year after bariatric surgery was strongly correlated with improvement of inflamma-
tory profile, which could be predicted by baseline plasma level of chemerin. This suggests a key role of chemerin in obesity-
driven inflammation, and a potential use as a biomarker.
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Introduction

Prevalence of overweight and obesity has dramatically increased
over the last decades, reaching currently one in three adults world-
wide [1]. Moreover, obesity is associated with other conditions
such as type 2 diabetes, dyslipidemia, and cardiovascular diseases
[2], thus representing a complex disease. Development of such
comorbidities seems to be clearly associated with the metabolic-
derived inflammation that characterizes obese state [3]. Indeed, a
chronic systemic low-grade inflammation has been demonstrated
in patients with severe obesity [4, 5], which can be observed in
daily practice by a moderate chronic elevation of C-reactive pro-
tein (CRP) [6, 7]. Moreover, independently of obesity, chronic
low-grade inflammation has been associatedwithmultiplemedical
conditions such as cancer, age-associated diseases, depression,
neurodegenerative diseases, and atherosclerosis [8–12].
Pathophysiological links betweenobesity-associated comorbidities
and chronic inflammation involve multiple cellular and molecular
components of the immune system and complex interactions with
metabolism [13] that are only partially understood. Homeostasis in
adipose tissue derives from tight regulation between pro- and anti-
inflammatory cytokines and adipokines, and in the lean state, the
environment is maintained toward an anti-inflammatory profile
[13, 14]. Thus, adiponectin, a key anti-inflammatory adipokine
[15, 16]; leptin and resistin, major pro-inflammatory adipokines
of obese status [14, 15, 17]; and chemerin, an adipokine involved
in inflammation andmetabolismmodified by obese status [18–22]
all deserve to be deeply explored in this context.

In patients with severe obesity, the most efficient and cost-
effective procedure for weight loss is bariatric surgery [23, 24]
that is able to provide a substantial benefit on health status
along with a decrease of systemic inflammation in parallel to
weight loss. In the literature so far, a global decrease in sys-
temic inflammation parameters has been reported after
surgery-induced weight loss [25, 26], but it is still unknown
how this variation in inflammation is driven and what are the
relationships between inflammatory profile and metabolic and
clinical parameters.

Accordingly, we aimed to explore, in a cohort of patients
with severe obesity who underwent bariatric surgery, first, the
relation between amplitude of weight loss and variation of met-
abolic and inflammatory parameters, and second, the ability of
clinical or metabolic/inflammatory baseline parameters to pre-
dict the variation in inflammation following bariatric surgery.

Methods

Patients

Patients selected for bariatric surgery were prospectively
included in a monocentric observational cohort, from
2006 to 2012.

All patients fulfilled criteria for bariatric surgery, according
to national and international guidelines [27–29] through the
validation of a multidisciplinary team. Preoperative evaluation
consisted in a comprehensive medical history assessment, a
clinical examination with a particular focus on cardiovascular,
nutritional, and inflammatory status.

Surgical procedures consisted in sleeve gastrectomies or
Roux-en-Y gastric bypasses.

Eleven patients with a preoperative CRP level > 20 mg/L
were not included in the study, considering that such level of
systemic inflammation could not be exclusively attributed to
chronic low-grade inflammation associated with obesity.

Measurements

Patients were assessed preoperatively and 1 year after bariatric
surgery. In addition to the clinical examination, body mass
index (BMI) and waist and hip sizes were measured for each
patient, and lean and fat body mass percentages were evaluat-
ed using biphotonic X-ray absorptiometry (Discovery W,
HOLOGIC, Marlborough, USA).

Venous blood samples (5 mL) were obtained in the
morning after 12 h of fasting, were collected in heparin
vacuum tubes for plasma preparation, and were centri-
fuged at 4 °C for 10 min at 2000g. Plasma aliquots
were stored at − 80 °C until analyzed.

The measurement of the following parameters was
performed: glucose, C-reactive protein, albumin, pre-al-
bumin, high-density lipoprotein (HDL), low-density li-
poprotein (LDL), and triglyceride (TG) (Beckman®)
and insulin levels (CisbioAssay®). Insulin sensitivity
was evaluated using the QUICKI (quantitative insulin
sensitivity check index) formula based on insulinemia
and fasting glycemia [30].

Plasma cytokine and adipokine concentrations were
determined by using enzyme-linked immunosorbent as-
say (ELISA) assays from R&D system (IL-10 (reference
D1000B); IL-6 (reference D6050); total adiponectin (ref-
erence DRP300); resistin (reference DRSN00); leptin
(reference DLP00); chemerin (reference DCHM00)).
The measurements were carried out according to the
manufacturer’s protocol with an intra-assay coefficient
of variation < 6%. The absorbance was measured at
450 nm, and concentrations were estimated referring to
a standard reference range.

Statistical Analysis

Quantitative data are expressed as mean ± standard de-
viation (SD) unless otherwise indicated. Variation in
weight loss before and after surgery was expressed as
percentage of total weight loss (%TWL) and percentage
of excess weight loss (%EWL, based on ideal weight
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for a BMI of 25 kg/m2). Clinical and biological quan-
titative variables were compared using t test, or,—when
compared before and after bariatric surgery—using a
paired Wilcoxon test. A p value < 0.05 was considered
statistically significant. Correction for multiple tests was
applied as appropriate (Bonferroni correction p = 0.05/n
with n = number of parameters evaluated). When re-
quired, the quantitative parameters were transformed in-
to qualitative variables as they were categorized as
higher or lower than their median.

The first objective of this study was to explore the
relation between amplitude of weight loss and variation
of metabolic and inflammatory parameters; the second
was the ability to predict the variation in inflammation
following bariatric surgery using baseline pre-surgery
cl inical or metabol ic / inf lammatory parameters .
According to these two objectives of the study, univar-
iate and multivariate analyses were performed.

Univariate analysis was based on a volcano plot to high-
light the most discriminant parameters associated with weight
loss and with the variation of inflammatory parameters. For
this purpose, the volcano plot was built on fold-change values
and the threshold of significance using the non-parametric
Wilcoxon test after adjustment for multiple test, using
Metaboanalyst, version 2.1 (http://www.metaboanalyst.ca/
faces/home.xhtml). The most relevant parameters were
characterized by FC > 1.2 or < 0.8 and adjusted p < 0.2.

Multivariate models (partial least square, PLS) were
performed for two objectives. The objective no. 1 aimed
to explore the relation between the percentage of weight
loss, expressed as %TWL and %EWL (defined as quar-
tiles) and the variation of biological parameters before
and 1 year after surgery. For objective no. 2, non-
optimized multivariate models were built to predict the
evolution of the inflammatory parameters (i.e., CRP, IL-
10, IL-6, resistin, leptin, adiponectin, chemerin) most
modified after surgery (i.e., more than 50% of variation
between before and after surgery) from every baseline
parameters. Then, optimized models were built to pre-
dict the variation of the inflammatory parameters after
exclusion of the less discriminant variables and to keep
less than 10 parameters in the final model. Finally, a
Venn diagram was built to highlight the commonly
shared baseline parameters able to predict the evolution
of inflammatory parameters after bariatric surgery.

Statistical analyses were performed with Simca-P+-13
for the multivariate modeling and JMP statistical soft-
ware version 7.0.2 (SAS Institute, Cary, NC) for the
other analyses. Performance of the multivariate models
was evaluated from p value of CV ANOVA (i.e.,
ANalysis Of VAriance testing of cross-validated predic-
tive residuals was used as a diagnostic tool for
assessing the reliability of PLS model.

Results

Patient Characteristics

During the study period, 100 patients were screened for inclu-
sion in the prospective cohort. Eleven patients were not in-
cluded due to a preoperative CRP level > 20 mg/L, and two
other patients due to missing data. Finally, 87 patients were
included (23 males and 64 females—sex ratio 0.4) with an age
of 40 ± 11 years and BMI of 49 ± 8 kg/m2 before surgery.
Thirty-one (36%) patients had chronic hypertension, 19
(22%) had type 2 diabetes, and 29 (34%) had dyslipidemia.
Bariatric surgical procedures consisted in Roux-en-Y gastric
bypass for 35 patients (40.2%) and sleeve gastrectomy for 52
patients (59.8%).

One year after surgery (± 2 months), BMI decreased to 35
± 8 kg/m2 (p < 0.001), corresponding to a %TWL of 29.3 ±
9% and a %EWL of 63.8 ± 23.3%. Main clinical and biolog-
ical characteristics of the patients before and after surgery are
reported in Table 1. Plasma CRP concentrations significantly
decreased after surgery, along with LDL cholesterol and tri-
glyceride levels (p < 0.0005), while insulinemia, fasting
glycaemia, and HDL cholesterol concentration decreased after
surgery (p < 0.0001).

Variation of cytokines and adipokines levels before and
after surgery is shown in Fig. 1: anti-inflammatory cytokine
(IL-10) and adipokine (adiponectin) significantly increased
after surgery while pro-inflammatory cytokines (IL-6) and
adipokines (leptin, resistin, and chemerin) significantly de-
creased after surgery (p < 0.0001 for all).

Comparison of the two surgical technics employed (sleeve
gastrectomy versus gastric bypass) revealed no significant dif-
ference in %TWL and %EWL, and in variation of the clinical
and biological parameters before and after surgery.

Relationship Between Variation of Biological
Parameters Before and After Bariatric Surgery
and Weight Loss

The model was correct (p = 0.002) for explaining the percent-
age of weight loss (%TWL) defined as quartiles from the
biological parameters. However, with the use of %EWL, the
model was not reliable (p > 0.05) because of the use of an
estimated theoretical variable (estimated weight for a BMI of
25 kg/m2) and, consequently, was not employed.

The score scatter plot showed a repartition of patients
along the X-axis according to the quartiles of %TWL
(Fig. 2a). The loading scatter plot highlights parameters
that are most linked with %TWL (Fig. 2b): a higher
decrease of insulin, LDL, resistin, leptin, CRP, and IL-
6 levels with %TWL could be observed, and, converse-
ly, the QUICKI was less improved in patients with low-
er %TWL (opposite points on the loading plot).
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According to univariate analysis, 3 parameters with
FC > 1.2 or FC < 0.8 and adjusted p value < 0.2 were
identified: QUICKI (adjusted p = 0.03, FC = 1.7), insulin
(adjusted p = 0.047, FC = 0.75), and LDL (adjusted p =
0.18, FC = 0.64) (Figure S2), that is highly consistent
with multivariate model.

Using Baseline Clinical and Biological Parameters
to Predict Variation of Inflammatory Parameters After
Surgery

Among the inflammatory parameters, those that were most
affected by bariatric surgery were IL-6 (− 72.2 ± 27.1%);

Table 1 Patients clinical and biological characteristics before and one year after bariatric surgery

Number of patients
with available data

Before bariatric
surgery (mean ± SD)

After bariatric
surgery (mean ± SD)

p*

Weight (kg) 87 136.3 ± 3.19 96.8 ± 2.88 < 0.0001

BMI (kg/m2) 87 48.6 ± 0.88 34.6 ± 0.88 < 0.0001

Waist circumference (cm) 86 131.0 ± 1.90 102.7 ± 2.35 < 0.0001

Hip circumference (cm) 85 144.4 ± 1.83 118.4 ± 1.90 < 0.0001

Fat mass (%) 80 59.8 ± 1.40 33.6 ± 1.49 < 0.0001

Lean mass (%) 80 67.0 ± 1.43 57.4 ± 1.29 < 0.0001

Pre-albumin (g/l) 86 0.27 ± 0.006 0.25 ± 0.005 0.037

Insulin (pmol/l) 87 126.1 ± 9.85 46.7 ± 4.01 < 0.0001

Fasting glycemia (mmol/l) 87 5.6 ± 0.17 4.8 ± 0.06 < 0.0001

QUICKI 87 0.25 ± 0.002 0.28 ± 0.002 < 0.0001

HDL cholesterol (mmol/l) 84 1.24 ± 0.03 1.48 ± 0.03 < 0.0001

LDL cholesterol (mmol/l) 81 3.8 ± 0.13 3.2 ± 0.10 0.0004

Triglycerides (mmol/l) 87 2.06 ± 0.12 1.16 ± 0.05 < 0.0001

*Statistically significant after paired Wilcoxon test and correction for multiple test (Bonferroni correction: p = 0.002)

HDL, high-density lipoprotein; LDL, low-density lipoprotein; QUICKI, quantitative insulin sensitivity check index; SD, standard deviation

a b

Fig. 1 Comparison of mean plasmatic concentrations of cytokines
and adipokines before and 1 year after bariatric surgery. a Pro-
inflammatory cytokines and adipokines. b Anti-inflammatory cytokine

and adipokine. I bars represent standard error of the mean.
***p < 0.001, after paired Wilcoxon test and correction (Bonferroni) for
multiple tests
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CRP (− 62.6 ± 45.9%), resistin (− 58.9 ± 26.0%), and
adiponectin (+ 145.3 ± 105.4%) and were thus used for the
following analyses.

In univariate analysis, baseline parameters that were signif-
icantly associated with variation of the selected inflammatory

parameters after surgery were only observed for variations of
IL-6 and adiponectin. Variation in IL-6 level after surgery was
thus significantly associated with baseline IL-6 level (adjusted
p = 0.002, FC = 3.3), and baseline resistin level (p = 0.007,
FC = 1.9) (Figure S3A). Adiponectin variation before and

a

b

Fig. 2 Significant relationship between variation of biological
parameters before and after bariatric surgery and weight loss.
Multivariate model (partial least square method) was used to explore
the relation between the percentage of weight loss (percentage of total
weight loss, %TWL) defined by quartiles, and the variation of biological
parameters before and 1 year after surgery. a Score scatter plot showing

the repartition of patients along the X-axis according to the quartiles of
weight loss variation (represented as a four-color scale). b Loading scatter
plot revealing parameters most linked with weight loss. CRP, C-reactive
protein; HDLc, high-density lipoprotein cholesterol; LDLc, low-density
lipoprotein cholesterol; QUICKI, quantitative insulin sensitivity check
index; TG, triglyceride
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after surgery was significantly associated with baseline
adiponectin level (p = 0.036 and FC = 0.81) and baseline lean
mass (adjusted p = 0.026, FC = 0.78) (Figure S3A).

Optimized PLS models to predict percentages of variation
of the four selected inflammatory parameters—IL-6, IL-10,
CRP, resistin, and adiponectin—from baseline parameters
were robust as they were all significant (p = 0.007; 0.0016;
0.018 and 4.4 × 10−5, respectively) from a reduced number
of parameters (less than 8). The most discriminant parameters
for the prediction of IL-6, IL-10, CRP, resistin, and
adiponectin variations were included on a Venn diagram to
highlight the shared baseline parameters. The Venn diagram
revealed that chemerin was the only parameter associated with
variation of the four selected parameters (Fig. 3).

Data about the non-optimized models to predict the group
of parameter variations defined as less than or greater than the
median are provided on supplementary data (Figure S3B).

Given that presence or absence of metabolic comor-
bidities (medical history of hypertension, diabetes, and

dyslipidemia) were not directly included in the analyses,
we also explored variation of inflammatory parameters
according to the presence or absence of these comorbid-
ities, independently of their potential associated vari-
ables at baseline (i.e., QUICKI; fasting glycaemia;
insulinemia for diabetes; and LDL, TG, HDL levels
for dyslipidemia). For this purpose, we grouped patients
as either “metabolically healthy” if they had no medical
history of diabetes (n = 33), hypertension, and dyslipid-
emia before surgery, or as “metabolically unhealthy” if
they had one or more of this condition (n = 54) [31].
There was no significant difference in variations of the
four selected inflammatory parameters between the two
groups (p = 0.12 for CRP, p = 0.24 for IL-6, p = 0.41 for
adiponectin, and p = 0.18 for resistin). Similarly, we
found no significant difference in variation of the four
inflammatory parameters between male and female (p =
0.13 for CRP, p = 0.93 for IL-6 , p = 0.54 for
adiponectin, and p = 0.82 for resistin).

Fig. 3 Using baseline clinical and biological parameters to predict
variation of inflammatory status after surgery: Venn diagram
showing shared baseline parameters associated with improvement of
inflammatory parameters. Multivariate modeling was performed using
all clinical and biological parameters to determine the most discriminant
to predict variations of IL-6, IL-10, CRP, resistin, and adiponectin

plasmatic concentrations before and after surgery (noted “Δ”), see text
for details. Shared parameters of the most discriminant parameters for
each cytokine and adipokine are thus shown on the Venn diagram.
(Reviewer no. 3, Q no. 3) CRP, C-reactive protein; HDLc, high-density
lipoprotein cholesterol; LDLc, low-density lipoprotein cholesterol;
QUICKI, quantitative insulin sensitivity check index; TG, triglyceride
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Discussion

This study shows that improvements in both metabolic and
inflammatory profiles were strongly correlated with the am-
plitude of weight loss—expressed as %TWL—in patients
with severe obesity at 1 year following bariatric surgery.
Moreover, baseline level of chemerin in plasma was identified
as the most reliable parameter to predict this decrease in in-
flammatory status.

As expected, weight reduction after surgery has been
followed by a significant improvement of metabolic profile,
as shown by lower LDL and TG levels, higher HDL level,
lower fasting glycaemia, and lower insulin level. Regarding
the improvement of systemic inflammatory profile, a signifi-
cant decrease in inflammatory CRP level was observed in this
study, in accordance with previous studies [32–40].
Interestingly, multivariate data also showed a strong correla-
tion between the amplitude of weight loss and the decrease in
plasma CRP. Such correlation tends to strengthen the hypoth-
esis of a direct link between weight loss and a reduction in
systemic inflammation.

Improvement in Pro-inflammatory Profile 1 Year
After Surgery

This study revealed that pro-inflammatory cytokine IL-6,
along with resistin, leptin, and chemerin, significantly de-
creased after surgery, while anti-inflammatory cytokine IL-
10 and anti-inflammatory adiponectin significantly increased.
These results are consistent with previous reports exploring
variation of inflammatory parameters after bariatric surgery
[32, 37, 38, 41–45]. Interestingly, this work shows that the
decrease of these inflammatory markers was highly correlated
to the magnitude of weight loss in the multivariate model,
except for IL-10. These findings support the concept of a
progressive return to homeostasis after surgery, with a reduc-
tion in the imbalance of pro- and anti-inflammatory response
seen in obese state.

Baseline Chemerin Level to Predict Improvement
of Inflammatory Status After Surgery

During obese state, chronic inflammation is probably the com-
mon denominator between insulin resistance and cardiovas-
cular diseases [3, 46]. Thus, being able to predict the improve-
ment of inflammatory profile before surgery could be clinical-
ly relevant. In the model used here, it appeared that baseline
level of chemerin was the only parameter associated with the
improvement in inflammatory markers such as IL-6, CRP,
resistin, adiponectin, and IL-10. In other words, the more the
plasma chemerin level is elevated at baseline, the more the IL-
6, CRP, and resistin will decrease after surgery and
adiponectin and IL-10 will increase after bariatric surgery.

These data strongly encourage further study to determine
and validate whether—and how—chemerin could be used as
a biomarker, to screen patients who could drastically benefit
from bariatric surgery in terms of inflammation reduction.

Chemerin as a Potential Key Player
in Immunopathology of Obese State

Chemerin is a pro-inflammatory adipokine that has been
reported to be linked to obesity and inflammation [19]. It
is produced essentially by adipocytes under pro-
inflammatory stimuli such as IL-1β and TNF-α and, once
secreted, recruits and activates immune cells such as mac-
rophages, dendritic cells, and natural killer cells [35, 47,
48]. Adipocytes also express chemerin receptors, suggest-
ing an autocrine property of chemerin on adipocyte pro-
duction [49]. During obese state, it has been demonstrated
that serum levels of chemerin are elevated [50], and de-
crease after weight loss [43, 50], which is consistent with
the present findings. Moreover, Chakaroun et al. [50]
found, in their cohort of obese patients, a strong correla-
tion between chemerin production and inflammation.
Given these data and results of this study, it could be
speculated that chemerin might have an important role
in maintaining the pro-inflammatory environment that
characterizes adipose tissue in obese state. Indeed, initial
pro-inflammatory signals in the adipose tissue can stimu-
late adipocytes to produce chemerin. Chemerin release
will increase recruitment and activation of macrophages
in the white adipose tissue. The pro-inflammatory envi-
ronment in which macrophages arrive will further drive
them into the production of inflammatory cytokines,
which can, in turn, stimulate production of chemerin by
adipocytes. Thus, a pro-inflammatory vicious circle could
be locally triggered if massive food intake is persistent
over time, in which chemerin could be a key player.
Equally interesting, it has been shown that obesity and
various chronic inflammatory diseases, such as psoriasis,
rheumatoid arthritis, and inflammatory bowel diseases,
are associated with elevated systemic level of chemerin
[51–53]. At the end, given these data and the fact that
patients in this study with the highest preoperative level
of chemerin are those who had the greatest regulation of
inflammation after surgery, strongly supports the hy-
pothesis of a key role of chemerin in perpetuation of
obesity-induced inflammation. Indeed, one could specu-
late that reduction in food intake after surgery leads to a
reduction in stress and inflammatory signals in adipose
tissue, thus decreasing chemerin release, and eventually
limiting activation and recruitment of pro-inflammatory
macrophages. Figure 4 summarizes this putative patho-
physiological loop.
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Limitations

This study has several limitations. First, regarding extrapola-
tion of the results, it is important to stress out that statistical
correlations and associations made in this study cannot be
interpreted as causal direct links between, first, amplitude of
weight loss and amplitude of improvement of inflammation,

and second, preoperative level of chemerin and improvement
of inflammation. However, as discussed above, pathophysio-
logical rationale regarding potential role of chemerin is strong,
strengthening importance for further studies.

Second, the study did not include a control group. Indeed, we
only considered variation of inflammatory parameters from base-
line to 1 year after surgery, and not possible to return to “normal”

a b

Fig. 4 Putative patholophysiological mechanisms involving chemerin
in obesity-driven inflammation. Chronic increased food intake (a) leads
to danger signal release, hypoxia, and adipocyte necrosis that turns
adipose tissue micro-environment into pro-inflammatory, leading to
chemerin release by adipocytes. Chemerin thus favors macrophage
recruitment and activation in adipose tissue, that, in turn, release

pro-inflammatory cytokines that further enhance chemerin production
by adipocytes. Bariatric surgery possibly break this vicious circle (b),
by reducing food intake, with subsequent dampening of
pro-inflammatory signals in adipose tissue, leading to a reduction in
chemerin production, and, eventually helps to phenotypic switch of
macrophages to alternatively anti-inflammatory-activated macrophages
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level of these parameters. It would have been of interest to explore
parameters associated with return to a normal range of inflamma-
tory markers. However, difficulty raises with the definition of
“normal” range regarding cytokine and adipokine levels, but, a
control group of sex- and age-matched healthy and lean subjects
might have allowed at least an intra-study baseline.

Last, outcomes explored in this study did not include rele-
vant clinical outcome for caregivers such as long-term mor-
bidity, mortality, or health-related quality of life. It would be of
importance to further explore the link between importance of
improvement of inflammatory status and these clinical out-
comes. Moreover, given the role of chronic low-grade inflam-
mation in multiple diseases such as cardiovascular events,
age-related comorbidities, depression, or degenerative dis-
eases of the central nervous system [8–12], it would be highly
relevant to specifically explore these conditions in correlation
with variation of inflammatory status after surgery. In the
same line, comorbidities at 1 year were not explicitly retrieved
and reassessed in this study (for example: need for medication
and appropriate control of diabetes and hypertension), so we
could not explore potential correlations between improvement
in inflammatory status and improvement of these conditions
in terms of clinical management.

Conclusion

In this study, the amplitude of weight loss in patients with severe
obesity 1 year following bariatric surgery was strongly correlated
with improvement in both metabolic and inflammatory profiles.
Moreover, baseline level of chemerin in plasma was the most
robust parameter to predict such improvement in inflammatory
status: patients with the highest preoperative level of chemerin
were those who had the most drastic improvement in inflamma-
tory parameters at 1 year (CRP, IL-6, adiponectin, resistin). This
latter result suggests that first, chemerin may be a key player in
obesity-driven inflammation, possibly by a vicious circle—that
bariatric surgery could alleviate—of adipocyte overproduction
induced by inflammatory signals of immune cells recruited
through chemerin release itself. Second, chemerin could be next
explored as a potential biomarker to predict improvement in
inflammatory status after surgery.
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