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Patients with rheumatoid arthritis (RA) have an increased risk of diabetes mellitus (DM)[1–4]. 
Inflammation, advanced glycation end products and oxidative stress associated with elevated 
fasting glucose (FG) could be responsible of joint damages[5]. However, the effect of diabetes 
and elevated FG on RA remained poorly documented. We aimed to assess the relationship 
between elevated FG and diabetes at RA diagnosis and clinical and radiographic outcomes.  

In a longitudinal analysis of the “Etude et Suivi des POlyarthrites Indifférenciés Récentes” 

(ESPOIR) cohort, a prospective multicenter observational study of patients with early 

untreated arthritis [6], we studied 601 patients fulfilling the American College of 

Rheumatology-European League Against Rheumatism 2010 criteria for RA at inclusion. 

Ethics Committee approved the study (no.020307), and written informed consent was 

obtained. We studied the impact of i) baseline elevated fasting plasma glucose (FG) with 

comparison of 3 groups: normal (<5.5 mmol/L); intermediate (5.5≤-<7 mmol/L) and elevated 

(≥7 mmol/L)(9); and ii) prior diagnosis of diabetes, based on patient’s medical history and/or 

use of anti-diabetic drugs (oral or insulin). Each value of DAS28 and total mSharp score 

available during the first 3-year follow-up were compared between the FG groups using 

multivariate mixed models including gender, age, body mass index, presence of rheumatoid 

factor or anti-CCP, baseline values of DAS28, the use of glucocorticoids before inclusion and 

biological DMARDs during the first 3 years. DAS28 evolution over time was also adjusted 

for the baseline level of CRP. Total mSharp score analysis were also adjusted for baseline 

total mSharp score. Area under the curve (AUC) of DAS28 were also compared using a 

multivariate mixed model adjusted for the same parameters. Same models were used for 

baseline prior diagnosed diabetes.  

Patient’s characteristics at baseline are described in Table 1. We found that baseline elevated 

FG was independently associated with the variations of DAS28 over 3 years (DAS28 3 years 

AUC: 10.6±4.2, 8.8±3.1and 9.1±3.5; respectively for high, intermediate or normal baseline 

FG; p<0.0001 and estimate ±SE: 0.70±0.19; p<0.001) after multivariate adjustment (Figure 

1A). Elevated baseline FG was also independently associated with the variations of total 
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mSharp score during the first 3 years, after multivariate adjustment (=6.67±2.22; p<0.01) 

(Figure 1B). Sensitivity analysis, performed by excluding patients with use of glucocorticoids 

before inclusion, showed similar results for DAS28 (.70±0.19; p<0.001) and mSharp score 

(=6.63±2.19; p<0.01). Similarly, patients with prior diabetes had a significantly higher 

DAS28 over 3 years (AUC: 9.4±4.3 vs 9.1±3.4; respectively for diabetic and non-diabetic 

patients; p<0.01) after multivariate adjustment (Figure 1C). The percentage of patients in 

DAS28 remission at year 3 was 47.2% in non-diabetic vs 23.5% in diabetic patients 

(p=0.054). Prior diabetes diagnosis at inclusion was independently associated with the 

changes of total mSharp at 3 years (beta=4.02±1.94; p<0.05) after multiple adjustment 

(Figure 1D).  

In conclusion, diabetes and elevated FG at RA diagnosis were associated with poor clinical 

and radiographic outcomes of early RA. Those patients may benefit from a specific 

monitoring of glycemia. Studies exploring the impact of glycemic control on RA outcomes 

are needed.  
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Table 1. Patient’s characteristics at baseline according to baseline fasting plasma 
glucose.  

Baseline fasting glucose  Normal 
  

Intermediate  
 

High 
 p-value 

Number 479 96 26 - 
Age (year) 47±12 54±10 54±13 <0.0001 

Body mass index (kg/m²) 25.0±4.6 26.1±4.5 26.5±4.9 0.017 
Female n (%) 378 (79) 65 (68) 20 (73) 0.053 

History of diabetes n (%) 6 (1.25) 6 (6.25) 12 (46.1) <0.0001 
Treated by insulin  1 (0.2) 1 (1.0) 4 (16.0) <0.0001 

Treated by oral anti-diabetic drugs 3 (0.6) 2 (2.1) 4 (16.0) <0.0001 
RF positivity n (%) 281 (59) 44 (46) 10 (38) 0.010 

RF levels 163±680 123±440 79±194 0.055 
anti-CCP positivity (%) 240 (50) 45 (47) 9 (38) 0.514 

anti-CCP levels 605±1636 639±1397 108±167 0.176 
Shared epitope (%) 57 55 72 0.300 

DAS28 5.4±1.2 5.4±1.3 6.0±1.7 0.047 
Total mSharp score 5.0±7.1 7.0±9.0 7.5±10.0 0.076 

Smoking (%) 47 49 54 0.758 
CRP (mg/L) 20±33 26±36 31±37 0.086 
ESR (mm) 30±24 32±25 37±31 0.432 

TNF (pg/mL) 2.7±6.2 2.5±2.7 2.2±2.2 0.994 
IL-6 (pg/mL) 271±1468 291±1339 288±735 0.490 

Use of glucocorticoids before inclusion 
n (%) 71 (14.8) 6 (6.3) 5 (19.2) 0.057 

Fasting plasma glucose: Normal<5.55, prediabetic ≥5.55 and <7; diabetic≥7 mmol/l. anti-

CCP: anti-citrullinated protein antibody; BMI: body mass index; CRP: C-reactive protein; 

DAS28: disease activity score on 28 joints; ESR: erythrocyte sedimentation rate; IL-6: 

interleukin-6; RF: rheumatoid factors; TNF: tumor-necrosis factor alpha. 
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Figure 1. DAS28 and total mSharp score changes during the first 3 years according to 

baseline glucose status. Changes of DAS28 were analyzed according to glycemia categories 

(A) or history of diabetes (C); changes of total mSharp score was analyzed according to 

glycemia categories (B) or history of diabetes (D) DAS28: disease activity score 28 joints; 

Glc: fasting plasma glucose at baseline. * Beta: estimate for high vs normal FG: multivariate 

mixed model adjusted for age, gender, baseline DAS28 and CRP level, BMI, presence of 

rheumatoid factor (RF) or anti-cyclic citrullinated peptide antibody (anti-CCP), the use of 

glucocorticoids before inclusion and of biological therapy during the first 3 years. Fasting 

plasma glucose categories for prediabetes from 5.5 to7 mmol/l and for diabetes ≥7 mmol/l.** 

Beta: estimate for diabetes vs non-diabetic on medical file: multivariate mixed model adjusted 

for age, gender, baseline DAS28, BMI, presence of RF or anti-CCP, baseline total mSharp 

score, the use of glucocorticoids before inclusion and of biological therapy during the first 3 

years. FG: fasting glucose. 
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