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Abstract

Bariatric surgery is an effective treatment for patients with severe obesity and type 2 diabetes mellitus (T2DM), leading to
significant metabolic improvement and diabetes remission in a substantial proportion of cases. However, remission is not
universal, and biological factors influencing postoperative metabolic response remain incompletely characterized. Adipokines
such as chemerin and visfatin have been implicated in insulin resistance and adipose tissue inflammation and may contribute to
heterogeneous outcomes after surgery.

Aim: To evaluate metabolic changes associated with T2DM remission after bariatric surgery and to assess the relationship
between preoperative circulating adipokines and diabetes remission.

Methods: Prospective observational cohort study of 30 adults with T2DM and severe obesity undergoing bariatric surgery.
Clinical, anthropometric, and biochemical variables were assessed at baseline and at 6 months postoperatively. Patients were
classified according to complete T2DM remission status.

Results : At 6 months, 14 patients (46%) achieved complete T2DM remission. Remission was associated with significant reductions
in fasting glucose and HbAIc, increased HDL-cholesterol, and reduced triglycerides. Higher preoperative chemerin levels were
associated with lack of remission, while visfatin showed no significant association.

Conclusions: Elevated preoperative chemerin levels may identify patients at risk of persistent T2DM after bariatric surgery.

Keywords: Remission of Type 2 Diabetes Mellitus, Bariatric Surgery, Adipokines, Visfatin, Chemerin, Insulin resistance, Metabolic
surgery, Glycemic control, Inflammation, Lipid profile, Predictive biomarkers, Metabolic outcomes

1. Introduction cardiometabolic risk [1]. In individuals with severe obesity,
Type 2 diabetes mellitus (T2DM) is a chronic metabolic conventional lifestyle and pharmacological interventions
disorder strongly associated with obesity and characterized by frequently fail to achieve durable glycemic control, leading to
insulin resistance, progressive p-cell dysfunction, and increased persistent hyperglycemia and diabetes-related complications [2].
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In this context, bariatric surgery has emerged as the most effective
therapeutic strategy for achieving substantial and sustained weight
loss, as well as significant improvements in glucose metabolism

(3]

Multiple randomized and observational studies have demonstrated
that bariatric surgery can induce partial or complete remission of
T2DM in a substantial proportion of patients, often within months
after surgery and sometimes before maximal weight loss is achieved
[4,5]. These observations support the concept that mechanisms
beyond caloric restriction and adiposity reduction contribute to
diabetes remission, including improvements in insulin sensitivity,
enhanced incretin secretion, modulation of bile acid signaling, and
changes in adipose tissue—derived inflammatory mediators [6,7].
Nevertheless, not all patients experience remission after bariatric
surgery, highlighting the need to identify biological factors that
influence metabolic responsiveness.

Adipose tissue functions as an active endocrine organ that secretes
a wide range of adipokines involved in glucose homeostasis, lipid
metabolism, and inflammation [8,9]. Among these, chemerin
has gained increasing attention due to its strong association with
obesity, insulin resistance, metabolic syndrome, and endothelial
dysfunction [9,10]. Elevated circulating chemerin levels have been
linked to impaired insulin signaling in skeletal muscle and liver, as
well as to a pro-inflammatory adipose tissue phenotype, suggesting
a potential role in limiting metabolic recovery after weight-loss
interventions [11,12]. In contrast, visfatin, another adipokine
originally described as preferentially secreted by visceral adipose
tissue, has shown inconsistent associations with insulin sensitivity
and glycemic outcomes, and its role in predicting metabolic
improvement remains controversial [13,14].

Identifying adipokines that are associated with T2DM remission
after bariatric surgery may improve preoperative risk stratification
and contribute to a more personalized approach to metabolic
surgery. Therefore, the aim of the present study was to evaluate
metabolic changes associated with T2DM remission after bariatric
surgery and to explore the relationship between preoperative
circulating adipokines, specifically chemerin and visfatin, and
diabetes remission at 6 months of follow-up.

2. Methods

2.1. Design and Population

Prospective, observational cohort study, conducted in adults
who were candidates for bariatric surgery and have concomitant
T2DM. Patients enrolled were older than 18 years old, diagnosed
with morbid obesity (Body Mass Index [BMI] higher than 40 kg/
m2 or BMI higher than 35 kg/m2 experiencing obesity-related
health conditions, such as t2DM, hypertension or obstructive sleep
apnea/hypopnea), as well as T2DM (ADA standardized criteria:
HbAlc 6.5% and fasting plasma glucose higher than 126 mg/
dL). Patients were excluded if they had received weight-reducing
therapy during 6 months previous to the enrollment, second

bariatric surgery, presence of inflammatory diseases, severe renal
and/or hepatic disease, active malignancy, pregnancy or evidence
of history of cardiovascular disease, considered if self-reported
or diagnostic evidence of ischemic heart disease, coronary artery
disease, myocardial structural abnormalities, cardiac interventions
or being under treatment for any of such conditions. Participants
were programmed for bariatric surgery between January 2016 and
December 2024 at C.M.N. “20 de Noviembre”, ISSSTE at Mexico
City. All females in the study sample were pre-menopausal. The
study was designed and performed according to ethical guidelines
of the 1975 Declaration of Helsinki, and approved by the Local
Committees of Research, Ethics in Research and Biosafety of the
Centro Médico Nacional ‘20 de Noviembre’ ISSSTE, Mexico
City (Protocol ID No. 386.2013). All participants provided written
informed consent.

2.2. Clinical Characteristics

BMI was calculated as weight/height2. Waist circumference was
measured halfway between the lowest rib margin and the iliac crest
at the end of a normal expiration. Blood pressure was obtained
while the patient was in a seated position and was considered to be
the mean of three readings obtained 5 min apart using an aneroid
sphygmomanometer (Welch Allyn Inc.; Skaneateles Falls, NY,
USA).

2.3. Remission of T2DM after Bariatric Surgery

All participants were followed after bariatric surgery, with
standardized criteria to define remission of T2DM. Complete
remission was defined as HbAlc < 6.0% and fasting plasma
glucose < 100 mg/dL, without antidiabetic medications. Likewise,
partial remission was considered; which was defined as HbAlc
6.0-6.4% and fasting plasma glucose 100-125 mg/dL without
pharmacologic therapy. Both metabolic responses should be
maintained for at least 1 year.

2.4. Statistical Analyses

Normality of data distribution was performed with Kolmogorov-
Smirnov test. Continuous variables were expressed as the media
+ SD; qualitative data were shown as n (%). For comparative
analyses, U-Mann Whitney or non-paired T-test, as well as Fisher
Exact Test, were used as appropriate. All statistics were performed
using software GraphPad Prism software (v.7) as well as SPSS
(v.23 SPSS Inc., Chicago, IL, USA). Statistical significance was
considered if p < 0.05.

3. Results

Study population was constituted by 30 patients who lived with
T2DM, candidates for bariatric surgery, mean aged 49 years
old, one third male gender, mean weight 126 kg, BMI 48 kg/m2
with elevated waist circumference and low number of additional
metabolic abnormalities, including elevated fasting glucose,
HbAlc and plasma insulin, consistent with insulin resistance.
Clinical-demographic characteristics are shown in Table 1.
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Craete table

Age (years) 494+58
Male, n (%) 11 (33.3)
Height (m) 1.70 £ 0.09
Weight (kg) 126.5+24.5
Body mass index (BMI), kg/m? 48.1£9.7
Waist circumference (cm) 144.1 £21.1
Systolic blood pressure (mmHg) 1193+ 7.5
Diastolic blood pressure (mmHg) 73.7£6.8
Fasting glucose (mg/dL) 119+23.6
Hemoglobin Alc (%) 695+ 1.4
Insulin (uIU/mL) 23.92+13.7
Total cholesterol (mg/dL) 154.8 +27.4
HDL cholesterol (mg/dL) 36.3£8.1
LDL cholesterol (mg/dL) 98.6+23.3
Triglycerides (mg/dL) 107.2 £41.8
AST (U/L) 42.1+32.5
ALT (U/L) 41.5+255
Creatinine (mg/dL) 0.70+£0.16
Quantitative variables are expressed as mean + standard deviation (SD).
Categorical variables are shown as n (%).

Table 1 : Study population (n = 30)

After bariatric surgery, patients were followed-up to identify bariatric surgery; as well as a notable increase in plasma HDL-
remission of T2DM. Fourteen patients (46%) achieved remission cholesterol and a reduction of triglycerides concentrations after
of T2DM, who were characterized by significant reduction bariatric surgery, as compared with patients without remission of
of fasting glucose and HbAlc levels as early as 6 months after T2DM (Table 2).

No remission Remission
(n = 16) (n = 14) p-value
Age (years) 51.2+4.6 442 +6.4 0.05
Weight (kg)
Baseline 130.5+18.3 124.5 + 33.3 0.70
6 months 99.8+14.5 95.3+15.39 0.42
Baseline BMI (kg/m?)
Baseline 50.4+10.4 454 +94 0.41
6 months 38.6+8.4 325+7.8 0.22
Systolic blood pressure (mmHg)
Baseline 117.3+10.6 119.5 +9.3 0.63
6 months 115.5+ 33.3 108.3 £ 11.7 0.62
Diastolic blood pressure
(mmHg) 77.3+5.8 747+ 8.4 0.58
Baseline 754 +6.2 73.8+5.1 0.55
6 months
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Fasting glucose (mg/dL)

Baseline 119.3+30.2 118.7 £17.8 0.96

6 months 107.7 £ 27.5 78.7+4.3 0.02
Hemoglobin A1c

Baseline 6.98 £ 0.98 6.91 £1.84 0.92

6 months 6.11+£0.73 5.22+0.13 0.01
Insulin

Baseline 19.2£15.2 26.66 + 11.3 0.24

6 months 9.9+8.8 9.7+6.5 0.99
Total Cholesterol

Baseline 147.5+£22.6 143.3 £ 23.2 0.75

6 months 158.3 £ 32.9 150.3£22.8 0.59
HDL cholesterol (mg/dL)

Baseline 405+ 6.1 419144 0.10

6 months 39.3+7.0 405+43 0.03
LDL cholesterol (mg/dL)

Baseline 91.2+ 221 105.95 £23.8 0.29

6 months 104.2 + 26.8 103.5 +17.1 0.96
Triglycerides (mg/dL)

Baseline 149.33 £70.34 137 +39.61 0.71

6 months 118.83 £ 14.26 102.67 £ 29.61 0.02
AST (U/L)

Baseline 40.17 £39.63 44 +27.06 0.84

6 months 37.8 £32.07 25 +£9.46 0.41
ALT (U/L)

Baseline 40.17 £39.63 44 +27.06 0.84

6 months 26.5 £6.16 36.33 £10.16 0.06
Creatinine (mg/dL)

Baseline 0.68 £0.13 0.72 £0.19 0.67

6 months 0.67 £0.15 0.67 £0.18 0.95
Quantitative variables are expressed as mean * standard deviation (SD). U-Mann Whitney or non-paired T-test
were used as appropriate for comparative analyses.

Table 2 : Metabolic features and T2DM remission after bariatric surgery (n = 30)
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Likewise, higher plasma concentrations of chemerin preceeded a lack of T2DM remission of T2M after bariatric surgery; while non-

significant changes were observed for plasma visfatin (Figure 1).
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Figure 1: Adipokines and T2DM remission after bariatric surgery. The figure shows baseline plasma concentration of A. visfatin and B.

chemerin. (*) p<0.05 U-mann whithney.

4. Discussion

In this prospective cohort of patients with severe obesity and
T2DM undergoing bariatric surgery, nearly half achieved complete
diabetes remission at 6 months, reinforcing the major glycemic
benefits of metabolic surgery. This finding aligns with randomized
evidence showing that bariatric procedures can outperform
intensive medical therapy for glycemic control and can induce
remission in a substantial proportion of patients with T2DM [14].

Patients who achieved remission had significantly lower fasting
glucose and HbAlc at 6 months, together with a more favorable
lipid profile (higher HDL-cholesterol and lower triglycerides).
These postoperative changes are consistent with established
mechanisms proposed for diabetes improvement after bariatric
surgery, including enhanced insulin sensitivity, improved B-cell
function, and shifts in gut-derived and metabolic signaling that
influence glucose and lipid handling [5].

A clinically relevant finding of this study is that higher
preoperative plasma chemerin was associated with lack of T2DM
remission. Chemerin is an adipokine implicated in the interface
between adipose inflammation and metabolic dysfunction; early
human work identified chemerin as a marker linked to obesity
and metabolic syndrome, supporting its role as a biomarker of
metabolically unhealthy adiposity [7,9,16]. In line with this,
mechanistic and translational literature connects chemerin to
insulin resistance and inflammatory pathways that could plausibly
blunt metabolic responsiveness to surgical intervention [10,18].
Thus, an adverse preoperative adipokine milieu may reflect a more
entrenched inflammatory phenotype that is less likely to normalize
glycemia after surgery.

In contrast, visfatin did not show a significant association with
remission in this cohort. Visfatin was originally described as a
visceral adipose—derived factor and has shown variable associations
with insulin sensitivity and metabolic outcomes across studies,
which may explain its weaker predictive value here [13,19].
This divergence between chemerin and visfatin emphasizes that
adipokines are heterogeneous in biology and clinical utility, and
that not all inflammatory mediators perform equally as predictors
of remission after bariatric surgery.

Overall, these results support the concept that T2DM remission
after bariatric surgery is shaped not only by weight loss and baseline
glycemic burden, but also by underlying inflammatory/adipokine-
related biology. Incorporating chemerin into preoperative
phenotyping could improve risk stratification and help identify
patients who may benefit from closer metabolic monitoring or
adjunctive strategies to address residual insulin resistance [20].
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