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INTRODUCTION THESE

La polyarthrite rhumatoïde (PR) est le plus fréquent des rhumatismes inflammatoires chroniques 
(1 ; 49). On estime la prévalence de la PR à 0.8% de la population adulte en Europe et en Amérique 
du Nord, pour une incidence allant de 20 à 140/100 000 personnes (2). En France, une étude la situe 
à 0.4% (3). Elle touche plus particulièrement la femme entre 40 et 60 ans. Il s’agit d’une maladie 
auto-immune d’étiologie plurifactorielle mêlant facteurs environnementaux, génétiques, 
hormonaux, immunologiques ou encore psychologiques (4). Le diagnostic de la PR repose sur des 
arguments cliniques (arthralgies d’horaire inflammatoire, polyarthrite bilatérale et symétrique, 
déformations articulaires, terrain), biologiques (syndrome inflammatoire biologique, présence de 
facteurs rhumatoïdes et d’anticorps anti-CCP / ACPA) et radiographiques (érosions osseuses, 
géodes, déminéralisation épiphysaire en bandes). Nous disposons de critères de classification 
récemment révisés par le Collège Américain de Rhumatologie (ACR) et la Ligue Européenne 
contre les Rhumatismes (EULAR) pour nous aider au diagnostic (5). 

La PR est une maladie chronique d’évolution lentement progressive, entrecoupée de phases de 
poussée, allant vers une destruction articulaire irréversible et des manifestations extra-articulaires 
pluri-viscérales. Cette évolution est responsable d’un handicap fonctionnel important expliquant 
que la PR soit considérée comme un véritable problème de santé publique. On estime que près de la 
moitié des patients atteints de PR ont un handicap fonctionnel majeur nécessitant l’arrêt de leur 
activité professionnelle (6). Plusieurs études ont montré qu’après 5 ans d’évolution, les personnes 
atteintes de la PR perdaient près de 10% de leur activité initiale (7; 8). 

La prise en charge de la PR a néanmoins bénéficié d’avancées notables ces dernières années avec le 
développement de nouvelles thérapeutiques comme les biomédicaments, permettant de mieux 
contrôler l’évolution naturelle de la pathologie et de réduire le recours à des traitements aux très 
nombreux effets indésirables. Selon les dernières recommandations de la Haute Autorité de Santé 
(HAS), l’objectif de la prise en charge, notamment au début de l’évolution de la PR, est maintenant 
l’obtention à court terme de la rémission, ou au moins d’un faible niveau d’activité dans le but de 
limiter ou prévenir les lésions articulaires et le handicap irréversible ainsi que les manifestations 
systémiques, notamment cardiovasculaires et osseuses (9). 

 Actuellement, la prise en charge thérapeutique de la PR s’articule autour du recours aux Disease 
Modifying Anti Rheumatic Drugs (DMARDS) dont le chef de file est le METHOTREXATE. Ces 
traitements classiques de la PR, dans lesquels on retrouve également le LEFLUNOMIDE, la 
SALAZOPYRINE et l’HYDROXYCHLOROQUINE ont récemment été associés à de toutes 
nouvelles thérapeutiques : les biothérapies. Ces thérapies ciblées, pour la plupart des anticorps 
mono-clonaux de synthèse, permettent de cibler directement des cytokines pro-inflammatoires 
(TNF alpha, interleukine-6 …) et des effecteurs cellulaires de la cascade inflammatoire comme les 
lymphocytes B et T, qui jouent un rôle prépondérant dans la physiopathologie de la PR. L’essor de 
ces thérapeutiques a permis d’améliorer considérablement le pronostic de la PR, grâce notamment à 
un suivi serré des patients et une escalade thérapeutique rapide. Les rémissions sont maintenant 



fréquentes au cours de la PR et peuvent être atteintes dans près de 50% des cas contre seulement 10 
à 25% auparavant (10 ; 11).  

L’évaluation de l'activité clinique de la PR est actuellement bien codifiée et repose soit sur les 
critères de l’American College of Rheumatology (ACR) et l’on parle de patients répondeurs ACR 
20%, ACR 50% ou ACR 70 % en fonction de l’importance de cette réponse, soit sur les critères 
européens de l’EULAR basés sur le score d’activité DAS 28 (10 ; 11). Le suivi évolutif de la 
pathologie est clinique (douleurs articulaires, présence de synovites, handicap fonctionnel), 
biologique (paramètres inflammatoires comme la Protéine C-réactive (CRP) et la vitesse de 
sédimentation VS) et radiographique (recherche de destructions articulaires comme les érosions 
osseuses). Nous faisons classiquement appel à un indice appelé le DAS 28 (Disease Activity Score) 
prenant en compte 28 articulations périphériques (Articulations Metacarpo-phalangiennes et inter-
phalangiennes proximales, Poignets, Coudes, Epaules et Genoux) parmi lesquelles nous 
dénombrons celles qui sont douloureuses et celles qui sont gonflées, un paramètre inflammatoire 
(VS ou CRP) et une évaluation par le malade de sa douleur et du retentissement de sa pathologie 
mesurée par l’Echelle Visuelle Analogique (EVA) (12). 

Dans nos sociétés modernes, le surpoids, et à fortiori l’obésité, sont de plus en plus fréquents et 
constituent un véritable problème de santé publique en raison de leur effet délétère dans de 
nombreuses maladies chroniques, majorant la morbi-mortalité de ces pathologies, le retentissement 
fonctionnel pour les patients et le coût pour la société (13 ; 14 ; 15). En 2009, pour l’étude Obépi-
Roche, la prévalence de l’obésité (Indice de Masse Corporelle IMC  30 kg/m²) chez les adultes 
français de 18 ans et plus était de 14,5 % et celle du surpoids (25  IMC < 30 kg/m²) de 31,9 %.La 
prévalence de l’obésité était plus élevée chez les femmes (15,1 %) que chez les hommes (13,9 
%).Elle augmentait avec l’âge dans les deux sexes avec un pic pour la tranche d’âge 55-64 ans. 
Dans cette tranche d’âge, elle était de 20,1 % chez l’homme et de 19,5 % chez la femme. Chez les 
patients âgés de 65 ans et plus, la proportion de personnes ayant une obésité était de 17,9 % et celle 
des personnes en surpoids était de 41,2 %. Au niveau mondial, on estime à 35% la proportion de la 
population en surpoids (16). 

L’obésité se définit par un excès de tissu adipeux. Le rôle de celui-ci dans  la physiopathologie et 
l’évolution de la polyarthrite rhumatoïde (PR) est encore discuté (17 ; 18). La prévalence de 
l’obésité dans la PR est estimée entre 18% et 31% (19 ; 20). Récemment, une grande étude 
américaine prospective a montré que l’obésité augmentait le risque de développer une PR de 40 à 
70% (21). Plusieurs études ont montré que l’obésité était corrélée à une évolution défavorable de la 
PR et à une pathologie plus sévère et plus active (22). Les patients obèses auraient 40% de chance 
en moins d’atteindre la rémission par rapport aux patients non obèses (23).  Néanmoins, d’autres 
travaux semblent montrer au contraire que l’obésité semblerait ralentir l’évolution de la PR au cours 
des premières phases de la pathologie (24). Il est notamment évoqué l’hypothèse que l’obésité 
protégerait contre les destructions articulaires induites par la PR (25 ; 26 ; 27), et ce par la 
production de cortisol qui est une puissante substance anti-inflammatoire (28). 

Les explications à ces constatations restent actuellement encore floues. Le tissu adipeux blanc est 
un organe endocrine qui libère dans la circulation sanguine de nombreuses molécules que l’on 
appelle les adipokines ou adipocytokines (leptine, resistine, adiponectine,  visfatine …) (29) qui 
elles-mêmes stimulent l’expression de cytokines pro-inflammatoires jouant un rôle clé dans la 
physiopathologie des rhumatismes inflammatoires chroniques et notamment de la PR (30) : il s’agit 
tout particulièrement du Tumor Necrosis Factor alpha (TNFA alpha) ou encore des interleukines 1 
et 6 (31). L’excès de production de ces cytokines induit par le surpoids serait ainsi à l’origine d’un 



état inflammatoire basal majoré chez les patients obèses, ce qui entrainerait une augmentation de 
l’activité et de la sévérité de la PR. Cette hypothèse semble confirmée par le fait que les individus 
obèses non atteints par la PR ont des taux sériques de marqueurs inflammatoires plus élevés que les 
individus non obèses (32). 

Par ailleurs, plusieurs études ont montré que certaines thérapeutiques utilisées dans la PR, et 
notamment les bio-médicaments comme les anti-TNF alpha, avaient une efficacité moindre chez les 
patients obèses ou en surpoids (33). Au contraire, deux études ont montré que l’obésité n’affectait 
pas les réponses thérapeutiques à l’Abatacept (34) et au Tocilizumab (35). Cette constatation  n’est 
pas encore clairement expliquée. L’inflammation majorée induite par le tissu adipeux pourrait 
contre-balancer l’effet bénéfique de traitements qui ont pour principale activité un effet anti-
inflammatoire. On peut également envisager que les patients obèses présentent un volume de 
distribution du médicament augmenté et que la perte d’efficacité des biothérapies serait liée à des 
concentrations plasmatiques inférieures en comparaison aux patients non-obèses (64). 

Ces résultats permettent d’envisager des pistes intéressantes pour compléter la prise en charge 
thérapeutique des patients atteints de PR. Une réduction pondérale pourrait favoriser l’obtention 
d’une rémission de manière directe par la diminution de l’activité inflammatoire de l’organisme et 
de manière indirecte en optimisant l’efficacité des traitements médicamenteux (36). Les avancées 
pour le patient et la société seraient indéniables avec un retentissement fonctionnel minoré et une 
diminution du coût global de prise en charge de la PR. 

L’objectif de notre étude est double. Dans un premier temps, nous nous intéresserons à l’influence 
du poids sur l’activité de la PR. Nous chercherons également à déterminer l’effet d’une variation 
pondérale sur le retentissement de ce rhumatisme inflammatoire chronique à 12 mois. Dans un 
second temps, nous examinerons l’influence de ces variations pondérales sur l’efficacité de 
plusieurs traitements de la polyarthrite rhumatoïde à 12 mois. Pour cela, nous avons pu recueillir 
des données provenant de patients atteints d’une PR traités au CHU de Nice. 

  



OUR STUDY

  



ABSTRACT

Introduction: The role of adipose tissue in the pathophysiology of rheumatoid arthritis (RA) 
remains debatable. Several studies have shown that obesity is associated with an increased risk of 
RA and increased severity. The effect of systemic inflammation caused by excess weight is thought 
to be key. The impact of obesity on the efficacy of treatments is also debated. The purpose of our 
study is to evaluate the influence of weight on RA activity over 12 months of monitoring. 

Method: Patients were selected from a prospective observational single-centre cohort of patients 
with RA who were monitored at Nice University Hospital between 2001 and 2017. Only some of 
the data were collected retrospectively. Patients included were 18 years of age or older, treated with 
a DMARD and/or biotherapy, met the ACR/EULAR 2010 RA diagnosis criteria and had active RA 
according to the EULAR criteria. The clinical response was evaluated after 12 months of treatment. 
The primary efficacy endpoint was a decrease in the DAS28-ESR greater than or equal to 1.2. The 
secondary efficacy endpoint was the proportion of patients achieving clinical remission according to 
EULAR. 

Results: 307 out of 425 screened patients were included in the study. Multivariate analysis showed 
that only CRP was a significant predictor of response to treatment (adjusted OR = 0.98 [0.95; 1.00] 
p = 0.034). The study of the group of patients given biotherapy showed that the factors influencing 
response to treatment in a univariate analysis were being female (p = 0.047; OR = 0.45 [0.20; 0.97]) 
and biotherapy, mainly Tocilizumab (p = 0.005; OR = 2.7 [1.37; 5.45]). Weight did not appear to 
influence the response to any type of treatment (p = 0.136 in patients not receiving biotherapy, p = 
0.724 in patients receiving biotherapy). Among patients taking a TNF-alpha blocker, there was no 
significant difference between different types of treatment (p = 0.390). 

Conclusion: In our study, weight does not influence RA activity and does not appear to be a 
predictor of response to treatment. 

  



INTRODUCTION

It is currently accepted that white adipose tissue is responsible for systemic inflammation through 
its significant production of pro-inflammatory cytokines such as leptin, adiponectin, TNF-alpha or 
different interleukins (29; 37). This inflammation contributes to the development and severity of 
rheumatoid arthritis (RA) (38; 39). Nevertheless, the link between obesity and RA remains 
controversial and debated (17; 18). Several studies have shown an increased risk of developing RA 
with obesity (40; 41). Inversely, a recent study shows that a high Body Mass Index (BMI) in men is 
associated with a lower risk of developing RA, but not in women (42). In addition, several studies 
show that obesity has a protective effect in the early stages of the disease (24; 43) and a more 
deleterious effect later on (44; 45). 

The effect that obesity has on response to treatment is also still debated. Recent studies have 
reported that obesity has a negative effect on the clinical efficacy of several biotherapies (33; 26). 
However, to our knowledge, this effect is only reported with TNF-alpha blockers and more 
specifically with Infliximab, Adalimumab and Etanercept, which are less sensitive to the BMI (33; 
46). On the other hand, as far as non-TNF-alpha blockers biologics for RA are concerned, other 
studies show that excess fat does not appear to influence response to treatment, either with 
Tocilizumab (35; 47) or Abatacept (34). 

The purpose of our study is to evaluate the influence of weight on rheumatoid arthritis activity and 
treatment efficacy after 12 months in our cohort. Secondarily, we looked for a specific effect on 
each type of treatment, be it synthetic DMARDs or biologicals, and we studied weight changes 
during treatment. 

  



PATIENTS AND METHODS

STUDY POPULATION

The study participants were selected from a prospective observational single-centre cohort 
previously described (53) of patients with rheumatoid arthritis monitored at Nice University 
Hospital between 2001 and 2017 (53). The patients received regular clinical, biological and 
radiological monitoring. Clinical and biological data were collected at each visit to the centre during 
monitoring: age, gender, weight, height, BMI, the C-reactive protein value (CRP in mg/L), the 
Disease Activity Score for 28 joints with the erythrocyte sedimentation rate (DAS28-ESR), erosive 
or non-erosive status, seropositivity (whether or not citrullinated peptide antibodies (anti-CCP) 
and/or rheumatoid factors (RF) are present), whether or not a DMARD is used (and if so, which 
one: Methotrexate or Leflunomide) and whether or not biotherapies are used, and which type (TNF-
alpha inhibitor (with the Infliximab, Adalimumab and Etanercept subtypes), Abatacept, 
Tocilizumab or Rituximab). Some data such as BMI and data needed to assess disease activity had 
to be collected retrospectively. The study was authorised by the French Data Protection Authority 
(CNIL). 

To be included in the study, patients had to be at least 18 years of age, treated with a DMARD 
and/or biotherapy, meet the American College of Rheumatology (ACR)/European League Against 
Rheumatism (EULAR) 2010 rheumatoid arthritis diagnosis criteria (5) and have active RA 
according to the EULAR criteria (48). 

Erosive rheumatoid arthritis was defined as the presence of erosions in the hands, wrists and/or feet 
on X-rays. 

The Body Mass Index was calculated as the ratio Weight in kilograms divided by Height squared in 
square metres. According to the World Health Organization (WHO), a normal BMI was defined as 
a value strictly less than 25 kg/m², excess weight as a value between 25 kg/m² and 30 kg/m² and 
obesity as a value greater than or equal to 30kg/m². 

The clinical response was evaluated after 12 months of treatment. The primary efficacy endpoint 
was a decrease in the DAS28-ESR greater than or equal to 1.2. The secondary efficacy endpoint 
was the proportion of patients achieving clinical remission according to EULAR. Clinical remission 
according to the EULAR was defined as a DAS28-ESR below 2.6. 
The "responder" patient group corresponded to all patients who, at 12 months, had a DAS28-ESR 
below 2.6 or a decrease in DAS28-ESR greater than or equal to 1.2 between M0 and M12. The 
"non-responder" patient group corresponded to all patients who, at M12, had a DAS28-ESR greater 
than or equal to 2.6 and a decrease in DAS28-ESR of less than 1.2 between M0 and M12. 



STATISTICAL ANALYSIS

A description of the data was produced by giving the mean and standard deviation for the 
quantitative data, and the frequency and percentage for the qualitative variables. 
Baseline data were compared between patients with a baseline BMI <25, patients with a BMI 
between 25 and 30, and patients with a BMI >30. 

The data were compared using the t-test or Anova test for quantitative variables, and Chi-square 
tests for multivariate variables. 

To look at the relationship between BMI and improvement (decrease in DAS28 > or = 1.2) or 
Remission (DAS28 M12 < or = 2.6) at M12, a logistic regression was applied. Variables with a p-
value <0.10 were kept to construct the multivariate model. Variables such as age, gender and 
seropositivity were forced in the final model. 

Variables with a p-value <0.005 are considered significant. 95% confidence intervals (CI) were 
shown. The statistical analyses were performed using the open-source software R i386 3.3.1. 

  



RESULTS

Characteristics of the patients with Rheumatoïd Arthritis (RA) at baseline and at M12

425 screened patients were included in our study. The Body Mass Index (BMI) and the disease 
activity were available at M12 for 307 patients (72.2%) (Table 1). There was no significant 
difference between included and non included patients regarding gender, age and disease activity 
when this was available (data not shown). At M0, the average BMI was equal to 26.7 kg/m² 
(standard deviation = 5.51 kg/m²). According to the definition from the WHO (54), the number of 
patients with a normal weight, excess weight and obesity was respectively 123 (40.1%), 114 
(37.1%) and 70 (22.8%). The average dose of Méthotrexate was 14 mg/week (standard deviation = 
3.2). Patient characteristics by BMI subgroups were not different at M0 (Table 1).  



Table 1: 
Baseline characteristics of patients with rheumatoid arthritis by body mass index category

BMI < 25kg/m2 BMI 25-
30kg/m2 BMI > 30kg/m2

Characteristics n = 123 n = 114 n = 70 P value 

Age, mean +/-SD years 64,96 +/- 15,45 66,99 +/- 14,06 67,34 +/- 12,68 0,427 
Gender (female) n. (%) 107 (87,0) 94 (82,5) 60 (85,7) 0,610 
Size (m) +/- SD 1,60 +/- 0,07 1,60 +/- 0,09 1,59 +/- 0,09 0,468 
Weight (kg) +/- SD 56,27 +/-8,41 70,89 +/- 8,37 85,92+/- 11,38 <0,001 
csDMARD n. (%)       0,074 
     Methotrexate (MTX) only 15 (12,2) 28 (24,6) 14 (20)   
     Methotrexate & Biological 92 (74,8) 71 (62.3) 53 (75.7)   
     Without 16 (13,0) 15 (13,2) 3 (4,3)   
bDMARD n. (%)       0,096** 
   1.  Anti TNF alpha 34 (27,6) 22 (19,3) 14 (20,0)   
       1.1. INF* 15 (44,1) 13 (59,1) 10 (71,4)   
       1.2. ETA* 11 (32,4) 7 (31,8) 0 (0,0)   
       1.3. ADA* 8 (23,5) 2 (9,1) 4 (28,6)   
   3. Tocilizumab (TCZ) 36 (29,3) 25 (21,9) 23 (32,9)   
   4. Abatacept (ABA) 32 (26,0) 27 (23,7) 12 (17,1)   
   5. Mabthera (MAB) 6 (4,9) 12 (10,5) 7 (10,0)   
   Without 15 (12,2) 28 (24,6) 14 (20,0)   
ACPA and/or FR positive n. (%) 106 (86,2) 89 (78,1) 62 (88,6) 0,110 
Erosive RA n. (%) 101 (82,1) 91 (79,8) 53 (75,7) 0,567 
DAS 28 VS n. (%)       0,407 
   > 2,6  78 (63,4) 80 (70,2) 50 (71,4)   
   < 2,6 45 (36,6) 34 (29,8) 20 (28,6)   
* Percentage calculated on the number of patients treated with anti TNF alpha 

** Khi2 test without considering the different types of anti TNF alpha 

The distribution of BMI into three groups at M12 differs according to the treatment (p = 0.007) with 
a BMI usually less than 25 kg / m² for patients on biologic anti TNF alpha, Tocilizumab or 
Abatacept, compared to patients without biotherapy or with Mabthera treatment (Table 2). 

  



Table 2 : Distribution of the BMI at M0 and M12 according to treatment  

Without 
biologic 
(n=57) 

TNF alpha 
blockers(n=70)

Tocilizumab 
(n=84) 

Abatacept 
(n=71) 

Mabthera 
(n=25)    

n (%) n (%) n (%) n (%) n (%) p-
value* 

p-
value** 

p-
value*** 

BMI M0 kg/m² 0,096 0,285 
< 25 15 26,3 34 48,6 36 42,9 32 45,1 6 24,0 
25-30 28 49,1 22 31,4 25 29,8 27 38,0 12 48,0 
>30 14 24,6 14 20,0 23 27,4 12 16,9 7 28,0 

BMI M12 kg/m² 0,007 0,212 
< 25 11 19,3 34 48,6 36 42,9 33 46,5 5 20,0 
25-30 29 50,9 19 27,1 24 28,6 20 28,2 13 52,0 
>30 17 29,8 17 24,3 24 28,6 18 25,4 7 28,0 

Delta BMI (M12 - M0)
0,49 [1,77] 0,21 [1,79] 0,04 [1,34] 0,14 [2,51] 0,492 

*    Khi 2 Test including patients without biologics 

*    Khi 2 Test excluding patients without biologics 

*** Anova 



Influence of weight on disease activity at M12

Univariate analysis of the factors associated with the disease activity at M12 didn't show any 
significant difference in regard to age, gender, treatment (DMARDS and biologics), the 
seropositivity, the erosive character and the BMI in three classes. The only significant difference 
observed in the univariate analysis affects the CRP at M12 (not responder patients : 8.79 +/- 13.39 ; 
responder patients : 5.65 +/- 11.57 ; p = 0.028). 

Multivariate analysis confirmed the significant interaction between the CRP and the disease activity 
(p = 0.034) (Table 3). These results were adjusted regarding age, gender, CRP at M12, 
seropositivity and BMI. 

By patients with only synthetic DMARDS (n = 57), multivariate analysis adjusted on age, gender 
and BMI found no significant influence on disease activity.

By patients with biologics (n = 250), the multivariate analysis found only a significant influence of 
the gender (p = 0.047, OR adjusted = 0.45 IC at 95% = [0.20; 0.97]) and regarding treatments, only 
Tocilizumab has an influence compared to the TNF alpha blockers (p = 0.005, OR adjusted = 2.70 
IC à 95% = [1.37; 5.45]). These results are adjusted for age, seropositivity and BMI at M12 
(Table3). Weight did not seem to influence the therapeutic response at M12. 

A complementary analysis has been done for patients with TNF alpha blockers. This analysis didn't 
show any significant difference between the various TNF alpha blockers (Infliximab, Adalimumab, 
Etanercept) (p = 0.390, data not shown) 
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BMI values at M12 were compared according to the different treatments by differentiating 
patients into three groups (Group A: “responder” patients; Group B: remission according to 
EULAR, excluding Group A; Group C: “non responder” patients). There is no significant 
difference in these three groups. These data were represented graphically using boxplot 
(Figure 1).

Figure 1 : Box plot analysis of treatment response in patients with rheumatoid arthritis. 
Distribution of BMI by treatment.

Legend : 

Group A : Decrease of  DAS 28 > or equal 1.2 and  DAS 28 < 3.2, excluding group B 
Group B : DAS 28 < 2.6 (remission according to EULAR) 
Group C : No clinical response  (patient neither in A nor  B) 



BMI evolution between M0 and M12 and relation with evolution of  rheumatoid 
arthritis activity

Average BMI at M0 was 26.68 kg/m² (standard deviation = 5.22 kg/m²). At M12, it was equal 
to 26.92 kg/m² (standard deviation = 5.51 kg/m²) 

We observed a significant BMI evolution between M0 (average BMI = 26.68 kg/m², standard 
deviation = 5.22 kg/m²) and M12 (average BMI = 26.92 kg/m², standard deviation = 5.51 
kg/m²) going in the direction of weight gain (p = 0.017). In addition, there was a significant 
evolution of DAS 28 VS, meanwhile in the direction of an improvement in activity with an 
average DAS 28 at 3.44 at M0 (standard deviation = 1.45) and at 2.99 at M12 (standard 
deviation = 1.37)   (p < 0.001). 

On the other hand, there was no correlation between Delta BMI (M0-M12) and Delta DAS 28 
(M0-M12) (Pearson coefficient = 0.006, p = 0.916). The variation in weight between M0 and 
M12 did not influence the variation of  DAS 28 between M0 and M12 and thus the activity of 
RA. 

Regarding the evolution of the Delta BMI (M0-M12) according to the type of biotherapy 
(Tocilizumab, Abatacept, Mabthera, TNF alpha blockers), we did not find a different 
evolution according to the biotherapy (p = 0.492). 

Significant changes in BMI were observed between M0 and M12, coming with an increase in 
BMI for patients, with DMARDS (p = 0.017) and for patients on biotherapy (p = 0.037) 
(Table 4). On the other hand, according to the biotherapies, a modification of the BMI was 
noted only in the group of subjects with anti TNF alpha biotherapies (p = 0.024) (Table 4). 
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BMI variation appeared to be greater by patients in remission compared to non remitting 
patients (Figure 2). The treatments and optimal management of rheumatoid arthritis were 
accompanied by weight gain. 

Figures 2 : BMI Evolution 

A/ Evolution according to remission or improvement

B/ BMI evolution according to therapeutics



C/ BMI distribution  at M0, M12 and M60

  



DISCUSSION

In our population of patients with rheumatoid arthritis monitored in real life, we find that 
weight has no influence on response to treatment at one year. Whether in patients treated with 
only DMARDs or those treated with a biopharmaceutical, our results seem to confirm study 
data in the literature showing that the efficacy of a non-TNF-alpha inhibitor biotherapy is not 
influenced by weight. Concerning TNF-alpha blockers, we do not demonstrate that weight has 
any influence on the efficacy of the drugs we tested (Adalimumab, Infliximab or Etanercept).  

Adipose tissue has immunomodulatory effects in rheumatoid arthritis, although its precise 
role is still not fully understood. Obesity is probably a risk factor for developing RA but also a 
factor of disease severity (50). In addition, some authors have suggested that, in addition to a 
negative effect on the disease itself, obesity may have a negative effect on the response to RA 
treatments (51). Several studies have shown that excess weight, and especially obesity, 
decrease the clinical response to biotherapies, in particular TNF-alpha blockers (26; 46; 63), 
and more specifically Infliximab, while there are no significant effects on Adalimumab and 
Etanercept (33). Similar results were found in psoriatic arthritis (55; 56) and ankylosing 
spondylitis (57; 58). In our study we did not observe any influence of weight on the response 
to any type of TNF-alpha blockers. Inversely, several recent studies seem to show that BMI 
has no influence on the clinical response to Abatacept (34; 52) and Tocilizumab (35; 47). The 
results presented in our study confirm the literature data on non-TNF-alpha inhibitors. 

Several hypotheses have been suggested to explain these results. The first is that white 
adipose tissue, as an endocrine organ, secretes adipokines such as leptin or visfatin into the 
bloodstream, which in turn stimulate the expression of multiple pro-inflammatory cytokines 
involved in the pathophysiology of rheumatoid arthritis (29; 30; 31). Excess production of 
these cytokines induced by excess weight is thus thought to cause an increased basal 
inflammatory state in obese patients which leads to an increase in the activity and severity of 
RA. This hypothesis is supported by the fact that obese individuals who do not have RA have 
higher serum levels of inflammatory markers than non-obese individuals (32). Our study thus 
showed that systemic inflammation was a predictor of response to treatment in RA, since we 
demonstrate a significant connection between CRP levels and response to treatment. 
However, we were unable to show any correlation with weight. 

Another explanation might be that the volume of distribution of non-lipophilic 
biopharmaceuticals (such as Infliximab) is lower in patients with excess weight or obesity, 
which would directly affect the efficacy of this treatment (51). This hypothesis is corroborated 
by results with Abatacept and Tocilizumab, lipophilic drugs whose efficacy is not influenced 
by weight. It should be noted, however, that in our study, weight did not influence the results 
of Infliximab. These results and the difference with the few studies available (two to our 
knowledge (26; 33)) can be explained by the fact that the marketing authorisation (MA) 
dosage of Infliximab in France is 3 mg/kg, while our patients received 5 mg of Infliximab per 



kilogram. It is therefore possible that this higher dosage erases the differences observed at the 
dosage of 3 mg/kg, offsetting the decrease in the volume of distribution of Infliximab caused 
by excess weight.  

Regarding Abatacept, some studies have suggested that this biotherapy could decrease 
systemic fat-related inflammation by controlling insulin resistance (59, 60). This hypothesis 
could explain our results for Abatacept and the fact that weight had no effect on the efficacy 
of this biotherapy. This beneficial effect that Abatacept has on insulin resistance has also been 
described for TNF-alpha inhibitor biotherapies, but only in patients with a normal BMI (61). 
No beneficial effects have been reported in obese patients. 

Our study has some limitations. The first is that, although we conducted a prospective study, 
the lack of available data forced us to include some retrospective data from the medical files 
of some patients. This retrospective part may cause interpretation biases. The study 
population, although large, may have been insufficient for treatment subtype analyses. It is 
possible that our lack of impact in patients taking TNF-alpha blockers is due to an insufficient 
number of patients.  
In addition, we cannot rule out the possibility that significant differences in the effect of 
weight on RA activity could occur after one year. Indeed, a systematic literature review in 
2018 appeared to show that weight loss achieved with bariatric surgery reduces systemic 
inflammation, and consequently chronic inflammatory rheumatism activity and the use of 
corticosteroids (62). Since the effects of weight loss thanks to bariatric surgery are achieved 
in the long term, it is conceivable that different results in terms of the effect of weight on RA 
activity could be demonstrated over a period longer than one year. It would be interesting to 
carry out longer-term studies on the role of adipose tissue in RA. 
Another study bias lies in the absence of patient weight data at each treatment dose, which 
prevents a clear interaction between weight and treatment. Indeed, this is difficult to achieve, 
especially with treatments administered subcutaneously at home. In addition, we showed that 
there was no change in weight between M0 and M12 in the patients studied. 

We collected the results prospectively, integrating them into a "real life study". These results 
can therefore be a useful aid in our daily clinical practice. To our knowledge, our results are 
consistent with those in the literature, which validates our methodology. However, our 
findings warrant confirmation by prospective studies on larger numbers and over longer 
periods. 

In conclusion, in a cohort of patients with rheumatoid arthritis monitored in real life, we 
demonstrate that there is no relationship between BMI and disease activity in patients treated 
with non-TNF-alpha inhibitor biotherapy. Furthermore, we found no clear relationship 
between BMI and RA activity in patients treated with TNF-alpha inhibitor biotherapies, 
contrary to what some authors have previously described. These results show that the 
relationships between weight, disease activity and treatment efficacy in RA are probably more 
complex than envisioned. 
However, our findings warrant confirmation by prospective studies on larger numbers and 
over longer periods. 
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RESUME EN FRANCAIS

Introduction : Le rôle du tissu adipeux dans la physiopathologie de la Polyarthrite 
Rhumatoïde (PR) reste discuté. Plusieurs études ont montré que l’obésité était associée à une 
augmentation du risque de survenue et de la sévérité de la PR. L’effet de l’inflammation 
systémique induite par le surpoids serait central. L’impact de l’obésité sur l’efficacité des 
traitements est également débattu. L’objectif de notre étude est d’évaluer l’influence du poids 
sur l’activité de la PR sur 12 mois de suivi. 

Méthode : Les patients ont été sélectionnés dans une cohorte monocentrique observationnelle  
prospective de patients atteints de PR, suivis au CHU de Nice entre 2001 et 2017. Seules 
certaines données ont été recueillies de façon rétrospective. Etaient inclus, les patients âgés 
d’au moins 18 ans, traités par un DMARDS et/ou une biothérapie, respectant les critères de 
l’ACR / EULAR 2010 pour le diagnostic de la PR et présentant une PR active selon les 
critères EULAR. La réponse clinique a été évaluée après 12 mois de traitement. Le critère 
principal d’efficacité était une diminution du DAS 28 VS supérieure ou égale à 1.2. Le critère 
secondaire d’efficacité était la proportion de patients atteignant la rémission clinique selon 
l’EULAR. 

Résultats : 307 patients  sur les 425 screenés ont été inclus dans l’étude. L’analyse 
multivariée a montré que seule la CRP était un facteur prédictif significatif de réponse au 
traitement (OR ajusté = 0.98 [0,95 ; 1,00] p = 0.034). L’étude du groupe de patients sous 
biothérapie a montré que les facteurs influençant la réponse thérapeutique en analyse 
univariée étaient le sexe féminin (p = 0.047 ; OR = 0.45  [0,20 ; 0,97]) et la biothérapie, 
principalement le Tocilizumab (p=0.005 ; OR = 2.7 [1,37 ; 5,45]). Le poids ne semblait pas 
influencer la réponse thérapeutique quel que soit le type de traitement (p = 0.136 chez les 
patients sans biothérapie, p = 0.724 chez les patients avec biothérapie). Parmi les patients 
avec un anti TNF alpha, il n’y avait pas de différence significative entre les différents types de 
traitement (p = 0.390). 

Conclusion : Dans notre étude, le poids n’influence pas l’activité de la PR et ne semble pas 
être un facteur prédictif de réponse au traitement 

  



ABSTRACT

Introduction: The role of adipose tissue in the pathophysiology of rheumatoid arthritis (RA) 
remains debatable. Several studies have shown that obesity is associated with an increased 
risk of RA and increased severity. The effect of systemic inflammation caused by excess 
weight is thought to be key. The impact of obesity on the efficacy of treatments is also 
debated. The purpose of our study is to evaluate the influence of weight on RA activity over 
12 months of monitoring. 

Method: Patients were selected from a prospective observational single-centre cohort of 
patients with RA who were monitored at Nice University Hospital between 2001 and 2017. 
Only some of the data were collected retrospectively. Patients included were 18 years of age 
or older, treated with a DMARD and/or biotherapy, met the ACR/EULAR 2010 RA diagnosis 
criteria and had active RA according to the EULAR criteria. The clinical response was 
evaluated after 12 months of treatment. The primary efficacy endpoint was a decrease in the 
DAS28-ESR greater than or equal to 1.2. The secondary efficacy endpoint was the proportion 
of patients achieving clinical remission according to EULAR. 

Results: 307 out of 425 screened patients were included in the study. Multivariate analysis 
showed that only CRP was a significant predictor of response to treatment (adjusted OR = 
0.98 [0.95; 1.00] p = 0.034). The study of the group of patients given biotherapy showed that 
the factors influencing response to treatment in a univariate analysis were being female (p = 
0.047; OR = 0.45 [0.20; 0.97]) and biotherapy, mainly Tocilizumab (p = 0.005; OR = 2.7 
[1.37; 5.45]). Weight did not appear to influence the response to any type of treatment (p = 
0.136 in patients not receiving biotherapy, p = 0.724 in patients receiving biotherapy). Among 
patients taking a TNF-alpha inhibitor, there was no significant difference between different 
types of treatment (p = 0.390). 

Conclusion: In our study, weight does not influence RA activity and does not appear to be a 
predictor of response to treatment. 


