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Title:	
	

12‐week	combined	polyphenol	supplementation:	indications	for	sex‐
specific	differences	in	gut	microbiome‐host	metabolism	interaction	in	
individuals	with	overweight	and	obesity	

Authors: 

 

Jardon KMC1,2, Goossens GH1,2, Most J2, Galazzo G3, Penders J3, Venema K2, 

Blaak EE1,2 
Affiliations 
 

1TiFN, P.O. Box 557, 6700 AN Wageningen, the Netherlands.2NIMO Nutrition, Integrative 
Metabolism and Obesity Lab, Department of Human Biology, NUTRIM School of Nutrition and 
Translational Research in Metabolism, Maastricht University Medical Center+, Maastricht, The 
Netherlands. 3Department of Medical Microbiology, Maastricht University Medical Centre+, 
Maastricht, The Netherlands. 

Abstract: Introduction: Alterations in gut microbiota composition and functionality are related to 
obesity-related metabolic diseases. We previously showed that polyphenol 
supplementation exerts beneficial effects on host metabolism, which may be mediated 
through changes in the gut microbiota. However, it is not fully clear whether and how 
polyphenols impact gut microbiota composition, and whether this is sex-specific. Here, 
we investigated the interactions between combined polyphenol supplementation, fecal 
microbiota profile, and associations with tissue-specific insulin sensitivity, substrate 
oxidation and skeletal muscle mitochondrial function in men and women. 

Methods: In a double-blind, randomized, placebo-controlled study, 18 men and 19 
women with overweight/obesity received either epigallocatechin-3-gallate and 
resveratrol (EGCG+RES, 282 and 80 mg/day) or placebo for 12 weeks. Before and 
after the intervention, fecal samples were collected, tissue-specific insulin resistance 
was determined by a two-step hyperinsulinemic-euglycemic clamp, fasting/postprandial 
substrate oxidation by indirect calorimetry, and skeletal muscle mitochondrial oxidative 
capacity by ex vivo respirometry.  

Results: Baseline microbiota composition of specific genera (q <0.2) and phyla 
(Verrucomicrobia, q =0.02) were significantly different between men and women. 
Overall, 12-week EGCG+RES supplementation did not induce significant changes in 
fecal microbiota composition (q >0.05) and - and -diversity (p =0.69 and p =0.95 
respectively). However, baseline abundance of specific microbial genera highly 
correlated with polyphenol-induced changes in skeletal muscle oxidative capacity in 
men (p <0.05), but not in women. 

Conclusion: Our findings suggest that combined polyphenol supplementation has no 
effect on fecal microbiota composition in individuals with overweight/obesity. However, 
baseline microbiota composition may be more predictive for changes in metabolic 
outcomes in men compared to women. Future studies investigating gut microbiome-
host metabolism interactions in humans should therefore consider employing a sex-
specific approach.  

1. Conflict of interest: None disclosed. 

2. Funding: Several authors (1) work under the auspices of TiFN, a public - 
private partnership on precompetitive research in food and nutrition.  
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Title:	
	

Dietary	butyrate	promotes	intestinal	GLP‐1	release	to	reduce	appetite	
and	induce	fat	oxidation	via	central	GLP‐1	receptor	signaling	

Authors: 

 

Li Z1,2, Zhou E1,2, Razack F1,2, Kooijman S1,2, Willems van Dijk K2,3, Rensen 

PCN1,2,4, Wang Y1,2,4. 

Affiliations 

 

1Dept. Medicine, Div. Endocrinology, Leiden University Medical Center, Leiden, The 
Netherlands; 2Einthoven Laboratory for Experimental Vascular Medicine, Leiden 
University Medical Center, Leiden, The Netherlands; 3Dept. Human Genetics, Leiden 
University Medical Center, Leiden, The Netherlands; 4Dept. Endocrinology, First 
Affiliated Hospital of Xi'an Jiaotong University, Xi'an Jiaotong University, Xi’an, China. 

Abstract: Introduction: The prevalence of obesity has been increasing steadily and requires 
efficient therapeutic strategies to reduce energy intake and/or increase energy 
expenditure. We recently showed that dietary butyrate reduces energy intake and 
increases energy expenditure by activating brown adipose tissue (BAT) as dependent 
on the gut-brain neural circuit. In the present study, we aimed to elucidate the 
involvement of central GLP-1 receptor signaling in the metabolic benefits induced by 
dietary butyrate. 

Methods: Male APOE*3-Leiden.CETP mice, a well-established translational model for 
human-like cardiometabolic disease, received a high-fat diet (HFD; 60% of total 
calories derived from lard and 0.25% cholesterol) with or without 5% (w/w) sodium 
butyrate for 12 weeks, while receiving an intracerebroventricular infusion of the GLP-1 
receptor antagonist Exendin-(9-39) or vehicle during the final 4 weeks. Energy 
metabolism was assessed by indirect calorimetry and nutrient partitioning was 
assessed by intravenous injection of glycerol tri[3H]oleate-labeled triglyceride-rich 
lipoprotein-like particles and [14C]deoxyglucose. 

Results: Dietary butyrate increased GLP-1-positive cells in the ileum (+33%), as well 
as activated GLP-1 in plasma (+41%), accompanied by a reduction in food intake (-
15%), body weight gain (-73%) and fat mass (-57%). Also, dietary butyrate increased 
fat oxidation (+~30%) at the expense of glucose oxidation (-~85%), and increased 
[3H]oleate uptake, e.g., by BAT (+~50%). Intracerebroventricular infusion of Exendin-
(9-39) abolished the effect of butyrate on food intake and largely attenuated the effects 
on nutrient oxidation, without affecting the effects on body weight gain, fat mass and 
nutrient partitioning. 

Conclusion: Dietary butyrate stimulates the intestinal GLP-1 release and reduces 
appetite and increases fatty acid oxidation at the expense of carbohydrate oxidation via 
central GLP-1 receptor signaling, while butyrate improves nutrient partitioning and 
activates BAT independent of central GLP-1 receptor signaling. 

   



6 
 

Title:	
	

Timing	of	physical	activity	is	associated	with	reduced	insulin	
resistance,	but	not	with	liver	fat	content	

Authors: 

 

van der Velde, JHPM1, Hesselink MKC2, Schrauwen‐Hinderling VB2,3, Schrauwen 

P2, Lamb HJ4, Rosendaal FR1, de Mutsert R1 

 

Affiliations 

 

1Department of clinical epidemiology, Leiden University Medical Center, 2 Department 
of nutrition and movement sciences, Maastricht University, 3Department of Diagnostic 
Imaging, Maastricht University Medical Center, 4Department of radiology, Leiden 
University Medical Center (LUMC) 

Abstract: Introduction: In addition to total physical activity, timing of physical activity may be 
important for metabolic health. Therefore, our aim was to examine if objectively 
assessed timing of physical activity was associated with reduced liver fat content and 
insulin resistance. 

Methods: In the Netherlands Epidemiology of Obesity (NEO) study, physical activity 
was assessed using activity sensors. Participants were categorized as being most 
active in the morning (06-12h), afternoon (12-18h), evening (18-24h), or as having a 
similar distribution of moderate-to-vigorous-physical activity (MVPA) throughout the 
day. We examined differences in HOMA insulin resistance (n=777) and the amount of 
liver fat content, as assessed by MR spectroscopy (n=206), for total MVPA and for the 
subgroups of timing of MVPA using linear regression analysis,  adjusted for 
demographic and lifestyle variables including percentage of body fat. Associations of 
timing of MVPA were additionally adjusted for total MVPA. 

Results: We analysed data of 777 participants (42% men with a mean (SD) BMI of 
26.2 (4.1) kg/m2), age 56 (4) years. Total MVPA (-5% [95% CI: -10;0%] per hour),  but 
also timing of MVPA was associated with reduced insulin resistance: compared with 
participants with a similar distribution of MVPA, insulin resistance was reduced in 
participants who were most active in afternoon (-18% [95% CI: -33;-2%]) or evening (-
25% [-49;-4%]), whereas it was similar (-3% [-25;14%]) in those most active in morning. 
Timing of MVPA was not associated with liver fat content.  

Conclusion: Performing most MVPA in the afternoon or evening was associated with 
up to 25% reduced insulin resistance compared with having a similar distribution of 
activity throughout the day. Prospective studies are warranted to examine timing of 
physical activity in relation to risk of type 2 diabetes. 

1. Conflict of interest: n/a  

2. Funding: We acknowledge the support from the Netherlands Cardiovascular 
Research Initiative, an initiative with support from the Dutch Heart Foundation 
(CVON2014-02 ENERGISE) and from the Netherlands Organisation for Health 
Research and Development (ZonMw) Partnership Diabetes  

    



7 
 

Title:	
	

Pancreatic	uptake	of	radiolabelled	exendin	as	a	measure	of	beta	cell	
mass	in	type	2	diabetes	before	and	after	gastric	bypass	surgery	
(RYGB)	

Authors: 

 

Deden, L1., Boss, M.2, de Boer, H.3, Aarts, E.1, Hazebroek, E.1, Brom, M.2, 

Berends, F.1, Gotthardt, M.2 

Affiliations 

 

1Department of bariatric surgery, Vitalys, Rijnstate hospital, Arnhem, The Netherlands 
2Department of nuclear medicine, Radboud Universiy Medical Center, Nijmegen, The 
Netherlands 
3Department of internal medicine, Rijnstate hospital, Arnhem, The Netherlands 

Abstract: Introduction: Targeting glucagon-like peptide-1 receptor by ⁶⁸Ga-labelled-exendin-4 
(EX) is a promising tool for beta cell imaging. In type 2 diabetes mellitus (T2DM), the 
role of beta cells in onset and course, and in remission after RYGB is not clear. This 
study aims examining beta cell function (BCF) and mass (BCM) in patients with T2DM 
pre- and post-RYGB. 
Methods:  Thirteen patients were included between December 2017 and September 
2019. Oral glucose tolerance test (OGTT) and EX-PET/CT were performed pre- and 
one year post-RYGB. Total pancreatic EX uptake (kBq/injected MBq) was measured 
on PET/CT as measure for BCM. 
Results: Currently, analysis was completed in nine patients: six female, mean age: 54 
years, mean T2DM  duration: 12 years. Six patients had insulin therapy (104±53IU/day) 
and three metformin (1-2g/day). Postoperatively, BMI and HbA1c decreased (39±4.7 to 
27±3.7 kg/m2 and 63±10 to 47±17 mmol/mol).  
Preoperatively, pancreatic EX uptake was lower in insulin than metformin group (1.55 
vs. 2.95, p=0.017). C-peptide response during OGTT was smaller in insulin than 
metformin group (1.1 vs. 2.9 nmol/l, p=0.015). In the insulin group, one patient had 
complete remission (no antidiabetics, normal HbA1c), two patients had little 
improvement (insulin or sulfonylurea, unchanged HbA1c) and three patients were in 
between. Pancreatic uptake increased to 2.29 (p=0.025), and seems related to the 
degree of improvement: Three patients with largest improvement had relative increases 
of 56-340%, compared to 8-30% in patients with least improvements. All metformin 
patients had complete remission and average EX uptake decreased to 2.5. 
Conclusion: As could be expected, BCF and BCM were lower in patients with insulin-
dependent compared to noninsulin-dependent T2DM. Decreased EX uptake in 
metformin patients possibly reflects reduced beta cell hyperplasia. Contrary, increased 
uptake in insulin-dependent patients may indicate recovered BCM. Visualizing BCM in 
T2DM has not been described before and underlying mechanisms in remission need 
further investigation. 

1. Conflict of interest: none 

2. Funding: none 
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Changes	in	long‐term	appetite‐regulating	hormones	in	response	to	a	
combined	lifestyle	intervention	for	obesity	

Authors: 

 

Kuckuck S1, van der Valk ES1, Scheurink AJW2, van den Berg SAA3 & van Rossum 

EFC1 

Affiliations 

 
1 Obesity Center CGG, Department of Internal Medicine, Division of Endocrinology, 
Erasmus University Medical Center Rotterdam, Rotterdam, The Netherlands. 
2 Groningen Institute for Evolutionary Life Sciences, University of Groningen, 
Groningen, The Netherlands. 
3 Department of Clinical Chemistry and Department of Internal Medicine, Erasmus 
University Medical Center Rotterdam, Rotterdam, The Netherlands. 

Abstract: Introduction: Altered levels of appetite-regulating hormones have been observed in 
obesity which may be both cause and consequence of the disease. Weight loss is often 
accompanied by normalizations of long-term adiposity signals (such as leptin, insulin 
and adiponectin), but findings concerning short-term appetite regulators after weight 
loss vary across interventions (e.g. very low calorie diets vs. exercise). Moreover, it is 
unclear whether such weight-loss-induced alterations reflect a disposition for weight 
regain. Here, we investigated changes in appetite-regulating hormones in response to 
a combined lifestyle intervention (CLI) and whether hormonal changes during initial 
weight loss predict subsequent weight gain. 

Methods: For 41 patients, data on fasting serum levels of appetite-regulating 
hormones (leptin, insulin, adiponectin, GIP, PP, PYY, CCK, FGF21, AgRP) were 
available. Hormone levels were correlated to BMI and compared across three time 
points: T0 (baseline), T1 (after 10 weeks; initial weight loss) and T2 (after 75 weeks; 
weight loss maintenance). 

Results: At T0, hormone levels were not associated with BMI. BMI decreased 
significantly from T0 (40.13 kg/m2±5.7) to T1 (38.2 kg/m2±5.4) which was maintained at 
T2 (38.2 kg/m2±5.9). Leptin and insulin were both significantly decreased at T1 and T2 
compared to T0. Adiponectin was increased at T2 compared to T1. PP was 
significantly decreased at T2 compared to T0. Other hormones were not altered. T0-T2 
BMI decrease correlated positively with T0-T2 decreases in leptin, insulin and 
increases of adiponectin, but no other hormone. T0-T1 increases of adiponectin were 
associated with T1-T2 increases of BMI. 

Conclusion: A 75-week CLI was associated with beneficial changes in the long-term 
energy regulators adiponectin, leptin and insulin, but no changes in most short-term 
appetite-regulators. The decrease in PP might point towards a slightly more orexigenic 
disposition. However, only initial increases in adiponectin were associated with 
subsequent weight gain. 

1. Conflict of interest:  
Nothing disclosed 

2. Funding:  
Netherlands organization for scientific research (NWO), Elisabeth foundation 
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Benefits	of	exercise	in	addition	to	diet	in	people	with	overweight	or	
obesity	and	type	2	diabetes:	a	systematic	review	and	meta‐analysis	

Authors: 

 

Memelink RG1, Hijlkema A2, Hummel M1, Weijs, P.J.M1, Berk KAC3, Tieland M1 

Affiliations 
 

1Faculty of Sports and Nutrition, Amsterdam University of Applied Sciences, 
Amsterdam, The Netherlands; 2Division of Human Nutrition and Health, Wageningen 
University & Research, Wageningen, The Netherlands. 3Department of Internal 
Medicine, Division of Dietetics, Erasmus Medical Centre, Rotterdam, The Netherlands. 

Abstract: Introduction: Lifestyle interventions including hypocaloric diet and exercise are the 
first choice weight loss strategy for overweight/obese individuals with type 2 diabetes 
(T2D). However, the additional effect of exercise on top of diet is not clear. This 
systematic review and meta-analysis aimed to evaluate the added value of exercise in 
addition to hypocaloric diet on body weight, body composition, and metabolic health in 
this population.  

Methods:  
We searched Embase, Medline, Web of Science, and Cochrane Central databases and 
performed a meta-analysis on 10 available randomized controlled trials, covering 11 
(sub)studies that compared the effect of hypocaloric diet plus exercise with hypocaloric 
diet alone in overweight/obese individuals with T2D. Outcomes were body weight, BMI, 
waist circumference, body composition, fasting glucose, and HbA1c. 

Results: Exercise interventions consisted of (brisk) walking or jogging, resistance 
training, football training, or cyclo-ergometer training, and had a median duration of 12 
weeks (range 2-52 weeks). Meta-analysis showed an estimated mean difference 
of -1.04 kg [95% CI -2.39; 0.30] for weight (n=802), -0.48 kg/m2 [95% CI -0.88;  -0.08] 
for BMI (n=783), -1.74 cm [95% CI -4.73; 1.24] for waist circumference (n=635), -2.29 
kg [95% CI -6.13; 1.54] for fat mass (n=120), -0.16 kg [95% CI -1.43; 1.10] for fat-free 
mass (n=93), 0.20 mmol/l [95% CI 0.01; 0.40] for fasting glucose (n=732), and -0.02 % 
[95% CI -0.22; 0.18] for HbA1c (n=802). There were limited data available on anti-
diabetic medication. 

Conclusion: Adding exercise to a hypocaloric diet results in a further reduction of BMI, 
without showing additional benefit on body weight or composition. The unexpected 
smaller reduction in fasting glucose by the combined intervention is hard to interpret 
without data on anti-diabetic medication. Adding exercise to hypocaloric diet has 
potential for beneficial health effects in people with overweight/obesity and T2D. More 
high quality studies are needed to confirm this. 

 

1. Conflict of interest: None to declare 

2. Funding: Not applicable 
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Impact	of	the	COVID‐19	pandemic	and	related	lockdown	measures	on	
lifestyle	behaviours	and	wellbeing	in	children	and	adolescents	with	
severe	obesity	

Authors: 

 

Mila S. Welling*1,2, Ozair Abawi*1,2 , Emma van den Eynde1,2, Elisabeth F.C. van 

Rossum1,3, Jutka Halberstadt4, Annelies E. Brandsma5, Lotte Kleinendorst6, Erica 

L.T. van den Akker1,2, Bibian van der Voorn1,2,3  *shared first authorship 

Affiliations 

 

1Obesity Center CGG, Erasmus MC, Rotterdam; 2Department of Pediatrics, div. of 
Endocrinology, Erasmus MC, Rotterdam; 3Department of Internal Medicine, div. of 
Endocrinology, Erasmus MC, Rotterdam; 4Department of Health Sciences, Amsterdam 
Public Health research institute, Vrije Universiteit Amsterdam; 5Department of 
Pediatrics, div. of Endocrinology, Maasstad Ziekenhuis, Rotterdam, 6Department of 
Clinical Genetics, Amsterdam UMC location AMC, University of Amsterdam 

Abstract: Introduction: COVID-19 lockdown measures have large impact on lifestyle behaviours 
and wellbeing of children (including adolescents ≤18 years). We investigated the 
impact on eating styles and behaviours, physical activity (PA), screen time, and health-
related quality of life (HRQoL) in children with severe obesity.  

Methods: During the first COVID-19 wave (April 2020), questionnaires and semi-
structured telephone interviews were conducted in children with severe obesity treated 
at our obesity centre. The Dutch Eating Behaviour Questionnaire – Child (DEBQ-C), 
Paediatric Quality of Life Inventory (PedsQLTM), and Dutch PA Questionnaire were 
filled out by child and/or parents, and changes in pre-pandemic vs. lockdown scores 
were assessed. Qualitative analyses of interviews were performed conform the 
Grounded Theory.  

Results: Ninety families were approached; 83 families included. Mean age of the 
children was 11.2 years (SD 4.6), 52% were female, mean BMI SD score was +3.8 (SD 
1.0). On group level, no changes in eating styles, HRQoL or (non-educational) screen 
time were observed, but weekly PA decreased (Δ-1.9 hr/wk [range -17 to +22.5], 
p=0.02), mostly in adolescents. In 51% of the population, mean weekly PA decreased 
to ≤2 hours/week. Children with high emotional and external eating during lockdown or 
pre-existent psychosocial problems had the lowest HRQoL scores (p<0.01). Increased 
demand for food was frequently observed in children <10 years, often attributed to loss 
of daily structure and perceived stress. Families who reported comparable (n=15) or 
improved eating behaviours (n=11) attributed this to already existing strict eating 
schemes. 

Conclusion: We show differing responses to COVID-19 lockdown measures in 
children with severe obesity, with unfavourable changes in PA on group level and in 
eating styles and HRQoL in substantial minorities. Children with pre-existent 
psychosocial problems, or pre-pandemic high external or emotional eating were most 
at risk, and should be targeted to minimize negative physical and mental health 
consequences. 

1. Conflict of interest: None 

2. Funding: Elisabethfonds; Hartstichting:CVON2016-07LIKE 
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Concomitant	glucose‐dependent	insulinotropic	receptor	(GIPR)	and	
glucagon‐like	peptide‐1	receptor	(GLP1R)	agonism	stimulates	
triglyceride‐rich	lipoprotein	metabolism	and	attenuates	
atherosclerosis	development	

Authors: 

 

van Eenige R1, Ying Z1, Qu H2, Coskun T2, Kooijman S1, Rensen PCN.1 

Affiliations 

 

1Dept. of Medicine, Div. of Endocrinology, Einthoven Laboratory for Experimental 
Vascular Medicine, Leiden University Medical Center, Leiden, The Netherlands 
2Department of Diabetes/Endocrine, Lilly Research Laboratories, Lilly Corporate 
Center, Indianapolis, IN, United States 

Abstract: Aim: Tirzepatide, a dual GIP/GLP-1 receptor agonist was recently shown to cause 
robust weight loss in patients with Type II Diabetes (Frias et al. 2018). Since GIPR 
agonism stimulates lipolysis in white adipose tissue (WAT) and GLP1R agonism 
promotes brown adipose tissue (BAT) thermogenesis, we hypothesized that GIPR 
agonism combined with GLP1R agonism enhances the fatty acid (FA) flux to BAT to 
facilitate thermogenesis, thereby alleviating dyslipidemia and attenuating 
atherosclerosis development. 

Methods: Dyslipidemic female APOE*3-Leiden.CETP mice were fed a Western-type 
diet and received a daily subcutaneous injection with either vehicle, a GIPR agonist 
(GIPFA-085; 300 nmol/kg/day), a GLP1R agonist (GLP-140; 30 nmol/kg/day) or both 
agonists for up to 10 weeks. Body weight and body composition were monitored 
throughout the study by echoMRI. At the end of the study plasma triglycerides (TGs) 
and cholesterol were measured in 4h fasted plasma samples, and TG-rich lipoprotein 
(TRL) metabolism was assessed using injection of glycerol tri[3H]oleate and 
[14C]cholesteryl oleate-labeled TRL-like particles. In the aortic valve region, 
atherosclerotic lesions were scored. 

Results: GLP1R agonism lowered body weight (-2.0 g) and fat mass (-1.8 g), while it 
increased the uptake of VLDL-TG-derived FA by BAT (+157%) compared to vehicle. 
On all of these parameters, concomitant GIPR and GLP1R agonism outperformed 
GLP1R agonism alone (body weight -2.8 g; fat mass -2.3 g; VLDL-TG derived FA 
uptake by BAT +191%, compared to vehicle). Concomitant GIPR and GLP1R agonism, 
but not GLP1R agonism or GIPR agonism alone, tended to lower plasma TG levels (-
46%) and markedly increased hepatic TRL-remnant uptake (+67%). Importantly, 
concomitant GIPR and GLP1R agonism decreased atherosclerotic lesion progression 
(-35% severe lesions). 

Conclusion: Concomitant GIPR and GLP1R agonism stimulates TRL lipolysis and 
clearance more than the individual agonists and correspondingly attenuates 
atherosclerosis development. Current studies evaluate the effects of co-treatment on 
atherosclerosis in an obese setting. 
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Abstract: Introduction: Previous research has shown that T2D pathophysiology may determine 
the response to lifestyle interventions. Therefore, a T2D subtyping method is proposed, 
that determines the diabetic phenotype based on the response to an oral glucose 
tolerance test (OGTT) and establishes which pathophysiology should be addressed. In 
the present exploratory study we assessed the effectiveness of this subtyping 
approach and subsequent personalized treatment in ameliorating T2D in a primary 
care setting. 

Methods: Sixty subjects, newly diagnosed with either prediabetes or T2D and not 
taking diabetes medication, completed the intervention. Retrospectively collected data 
of 60 T2D patients were used as controls. An OGTT was performed to assign subjects 
to one of seven T2D subtypes according to their BCF and presence of hepatic and/or 
muscle IR. Subsequently, subjects were allocated to one of seven personalized 
lifestyle treatments, consisting of either a dietary, exercise or combined 13-week 
intervention.   

Results: Body weight (p<0.01) and HbA1c (p<0.01) were significantly reduced after 13 
weeks in the intervention group, but not in the control group. The intervention group 
achieved 81.6% remission after 13 weeks (fasting glucose ≤6.9 mmol/L and HbA1c < 
48 mmol/mol); for the control group this was 22.0%. However, only 32% obtained a 
healthy subtype (normal BCF without IR) after 13 weeks of intervention. 

Conclusion: In this study, we show that personalized diagnosis and subsequent 
tailored lifestyle intervention for T2D in a primary care setting is more effective in 
improving T2D-related parameters than usual care. Additionally, our results show that 
the underlying pathology of T2D may not be resolved in subjects with normalized FPG 
and HbA1c. Therefore, we propose that the current definition of diabetes remission 
may need to be adapted. 

1. Conflict of interest: None 

2. Funding: TNO 

   



13 
 

Title:	
	

Beneficial	alterations	in	the	inflammatory	phenotype	of	monocytes	in	
patients	with	obesity	after	a	combined	lifestyle	intervention		

Authors: 

 

D.S. Mulder1*, E.S. van der Valk1,2*, T. Kouwenhoven, N.M.A. Nagtzaam3, E.F.C. 

van Rossum1,2, W.A. Dik3, P.J.M. Leenen3  

*shared first authorship 

Affiliations 

 

1Obesity Centre CGG, Erasmus University Medical Center Rotterdam, Rotterdam, The 
Netherlands. 2Department of Internal Medicine, division of Endocrinology, Erasmus 
University Medical Center Rotterdam, Rotterdam, The Netherlands, 3 Department of 
Immunology, aLaboratory Medical Immunology, Erasmus University Medical Center 
Rotterdam, Rotterdam, The Netherlands  

Abstract:  
Introduction 
Obesity is associated with chronic, low-grade inflammation, in which monocytes play an 
important role. In this study, we compared monocyte subset composition between a 
group of patients with obesity and healthy controls. Next, we followed the patients 
during a 75-week combined lifestyle intervention (CLI, consisting of dietary advice, 
exercise, and components of cognitive behavioral therapy) and assessed the 
subsequent effects on their monocyte subsets and inflammatory immunophenotype.   
 
Methods 
Monocyte counts and subsets (classical monocytes (CM), intermediate monocytes (IM) 
and non-classical monocytes (NCM)) were assessed using flowcytometry in 81 patients 
with obesity (mean BMI 37.2 Kg/m2, 80.2% female) and 14 healthy controls (50% 
female). Similar measurements as well as inflammatory marker profiles were 
determined after 10 and 75 weeks of CLI in a subgroup of patients.   

 
Results 
Patients with obesity had significantly lower absolute and relative intermediate 
monocyte counts than controls (p<0.001 for both). In patients who completed the first 
10 weeks (n=51), absolute and relative IM counts increased (+28.8% and +0.9%, 
p<0.05 & p<0.01), but this was not significant after 75 weeks (n=35, +17% and +0.2%, 
p=0.879, p=0.206)  After 10 weeks, CD14 expression by CM and IM, CD16 expression 
by IM and NCM and IREM2 expression by all subsets decreased (p<0.01).  After 75 
weeks, the expression levels of CD14, CD16 and CD64 were still decreased compared 
to baseline, whereas IREM2 increased to levels higher than baseline.  
 
Conclusion 
Absolute and relative counts of intermediate monocytes, considered pro-inflammatory, 
are lower in patients with obesity than in controls. These cells increase during the initial 
phase of a lifestyle intervention. Expression of multiple cell surface markers, indicative 
of cellular activation, decrease persistently during this intervention. Together, these 
findings suggest an altered inflammatory status of monocytes in patients with obesity, 
which is beneficially affected upon combined lifestyle intervention. 
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Abstract: 

 
Introduction: Fibroblast growth factor 21 (FGF21) is considered a promising 
therapeutic agent for obesity and T2D and we recently showed that FGF21 protects 
against atherosclerosis (Cardiovasc Res 2020). Since the role of FGF21 in NASH 
currently remains elusive, we aimed to investigate the effects of liver-specific FGF21 
overexpression on NASH development in APOE*3-Leiden.CETP mice, a well-
established model mimicking NASH initiation and progression in humans.  

Methods: Male APOE*3-Leiden.CETP mice were intravenously injected with an AAV8 
vector encoding a murine optimized FGF21 coding sequence, or a non-coding AAV8 
vector, after which they were fed a high fat (60%) and high cholesterol (1%) diet for 11 
weeks. At the end of the study, histological and flow cytometry analyses were 
performed to assess hepatic steatosis and inflammation. 

Results: Hepatic FGF21 overexpression lowered body fat mass due to reduction of 
both white (-69%) and brown (-31%) adipose tissue weight, which was accompanied by 
improved hypertriglyceridemia and hyperglycemia. Moreover, FGF21 largely reduced 
hepatic lipid droplet content (-85%), resulting in lowered liver weight (-50%). FGF21 
markedly improved hepatic steatosis (-94%) as indicated by reduced hepatic macro- 
and micro-vesicular steatosis as well as hepatocellular hypertrophy. Furthermore, 
FGF21 reduced the number of hepatic inflammatory foci (-53%) and crown-like 
structures (-80%). Flow cytometry analysis further identified that FGF21 prevented 
Kupffer cell activation and protected against hepatic monocyte infiltration (-51%). 

Conclusion: Hepatic FGF21 overexpression prevents lipid and pro-inflammatory 
immune cell accumulation within the liver, thereby ameliorating hepatic steatosis and 
inflammation. We have thus provided evidence to support the clinical use of FGF21 in 
the treatment of NASH.   
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Abstract: Introduction: Obesity is highly prevalent and comes with serious health burden. In a 
minority, there is a genetic cause for the obesity which is often therapy-resistant. 
Furthermore, it is still unclear whether bariatric surgery is less successful in genetic 
obesity. Liraglutide is a Glucagon-Like-Peptide-1 (GLP-1) receptor agonist or GLP-1 
analogue, showing positive effects on metabolic parameters, satiety and weight loss in 
lifestyle-induced obesity. We present our experiences of GLP-1 analogue treatment in 
patients with genetic obesity disorders. 
 
Methods: Adults with overweight or severe obesity and a molecularly proven genetic 
cause were treated with liraglutide 3,0 mg daily, in addition to ongoing intensive 
supportive lifestyle treatment. Anthropometrics, metabolic parameters, resting energy 
expenditure (REE), side effects, and subjectively reported satiety and quality of life 
were assessed. 
 
Results: Two patients with a heterozygous pathogenic melanocortin-4-receptor variant 
and two patients with 16p11.2 deletion syndrome, ranging in age between 21-32 years 
and in BMI between 28.1-55.7 kg/m2 at baseline, were treated. At end of follow-up, 
ranging between 33 weeks and 12 years, a mean change in BMI and waist 
circumference was observed of -5.7±3.8 kg/m2 and -15.2±21.1 cm, respectively. All 
patients reported better quality of life, three of them also reported improved satiety. 
Moreover, improvement of metabolic parameters was seen. No clear effect on REE 
was observed. Two patients experienced mild side effects, e.g. nausea and stomach 
pain, for a few weeks. 
 
Conclusion: We here show beneficial effects of GLP-1 analogues on weight, 
metabolic parameters, and quality of life in four patients with genetic obesity. Satiety 
improved in three of the four patients. All patient achieved at least the clinically relevant 
5-10% weight loss. Our findings suggest that GLP-1 analogues might be an effective 
treatment option, in addition to a healthy lifestyle, for patients with genetic obesity. 
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Abstract: Introduction: To understand how individuals (self-)manage obesity, insight is needed 
into how patients perceive their condition and how this perception translates into health 
outcomes (e.g., health-related quality of life, HRQOL). Our objectives were (1) to 
examine illness perceptions in individuals with and without obesity, and (2) to 
investigate associations of these perceptions with physical and mental HRQOL. 

Methods: In a cross-sectional analysis of the Netherlands Epidemiology of Obesity 
Study (n=6,568; 56% women), illness perceptions were assessed using the Brief 
Illness Perception Questionnaire and HRQOL was assessed using the 36-Item Short-
Form Health Survey. We used overall and abdominal obesity criteria to define obesity. 
We investigated associations of illness perceptions with HRQOL using BMI-stratified 
multivariable linear regression analyses, adjusted for age, sex, education, pre-existing 
cardiovascular disease, diabetes, and mental health disorders.  

Results: Compared to those without obesity, individuals with obesity believe to a 
higher extent that their condition had more serious consequences [Mean Difference 
(95%CI): 1.6 (1.2-1.9)], persisted for a longer time [0.9 (0.2-1.5)], manifested in more 
symptoms [3.1 (2.6-3.5)], caused more worry [3.6 (3.2-4.0)] and emotional distress [1.0 
(0.6-1.5)], but was more manageable with medical treatment [1.6 (0.8-2.4)]. They 
perceive  to a lesser extent that they had personal control [-2.5 (-3.0,-2.0)] and 
understanding [-3.1 (-3.7,-2.5)] regarding their condition. These negative perceptions 
were more pronounced in individuals with overall obesity, but less strong in individuals 
with abdominal obesity. Stronger negative illness perceptions were associated with 
impaired physical and mental HRQOL. 

Conclusion: Individuals with obesity perceived their conditions as threatening, and this 
seemed somewhat stronger in individuals with overall obesity than those with 
abdominal obesity. Strategies that aim to change negative perceptions of obesity into 
more adaptive ones, as well as self-management regarding the impact of obesity, may 
improve patients' coping strategies and consequently health outcomes including 
HRQOL. 

 

Word Count (excluding title, authors, and affiliations): 295 
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Abstract: Introduction: Recently, studies report associations between long-term glucocorticoid 
levels in scalp hair (HairGC) and obesity. The aim of this systematic review and meta-
analysis was to investigate the relation between HairGC and anthropometrics and to 
explore possible moderators of this association. 
 
Methods: We searched the Medline, Embase, Cochrane, Web of Science, Scopus, 
Cinahl, PsycInfo, and Google Scholar databases for articles that relate HairGC to 
measures of adiposity (date 11-16-2020). Primary outcomes were correlations between 
hair cortisol (HairF) and cortisone (HairE), and anthropometrics. Pooled correlation 
coefficients were calculated using random effects models. Assessment of 
heterogeneity was performed using the I2 statistic. Exploratory moderator analyses 
were performed with subgroup analyses and meta-regression.  
 
Results: We identified 150 cohorts, comprising a total of 37,107 individuals. For BMI, 
the pooled correlation for HairF was 0.121 (95% CI 0.083-0.158, n=26,941; I2 94.2%, 
p<0.001) and for HairE 0.108 (95% CI 0.047-0.167, n=7,250; I2 52%, p<0.01). For WC, 
the pooled correlation for HairF was 0.111 (95% CI 0.058-0.164, n=10,290; I2 63%, 
p<0.01) and for HairE 0.200 (95% CI 0.137-0.264, n=2,198; I2 0%, p=0.42). For WHR, 
the pooled correlation for HairF was 0.102 (95% CI 0.040-0.163, n=6,865; I2 27%, 
p=0.14) and for HairE 0.261 (95% CI 0.195-0.330, n=1,314; I2 0%, p=0.40). A higher 
percentage of male participants was related to stronger correlations with WC 
(p<0.001), but not with BMI and WHR. Mean age, mean BMI, mean HairGC levels of 
the cohorts, and used laboratory techniques (immunoassays vs mass spectrometry-
based assays) did not significantly moderate the pooled correlations. 
 
Conclusion: This unique, large meta-analysis demonstrates that long-term 
endogenous glucocorticoids show consistent correlations to measures of obesity, 
despite a large heterogeneity between cohorts. Strongest associations were found 
between HairE and WC and between HairE and WHR, suggesting that glucocorticoid 
levels in the high-normal range may contribute to or reflect the state adiposity.  
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