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ABSTRACT  

Objective. Multimorbidity is frequent in rheumatoid arthritis (RA) and could interfere with the 

therapeutic response. The aim of this study was to evaluate multimorbidity in the French cohort 

of early arthritis, the ESPOIR cohort, and its possible impact on the therapeutic response. 

Methods. We included patients fulfilling 2010 ACR/EULAR criteria for RA. An adapted 

MultiMorbidity Index (aMMI) was developed. Each patient was assigned scores of binary 

aMMI (0= no comorbidity, 1= at least 1 comorbidity) and counted and weighted aMMI. The 

primary endpoint was achievement of Clinical Disease Activity Index (CDAI) low disease 

activity after initiation of a first disease-modifying anti-rheumatic drug (DMARD) according 

to the aMMI. We collected data from the visit preceding the first DMARD initiation and the 

visit after at least 3 months of treatment. The impact of aMMI on therapeutic maintenance at 1, 

3, 5 and 10 years was evaluated.  

Results. Analyses involved 472 patients: 302 (64%) had at least 1 comorbidity. Overall, 45.3% 

and 44.7% with binary aMMI= 0 or 1, respectively (non significant), achieved CDAI low 

disease activity. Similar results were found with counted and weighted aMMI. Therapeutic 

maintenance was significantly better with binary aMMI = 1 than binary aMMI = 0 (OR at 10 

years= 14.0 [CI 95% 3.3-59.4]). Increased counted aMMI was associated with increased 

probability of still being on the first initiated DMARD at each time point. 

Conclusion. In the ESPOIR cohort, therapeutic response to a first DMARD was not affected 

by multimorbidity but therapeutic maintenance was better in multimorbid patients.  

 
KEYWORDS: Multimorbidity, Comorbidity, Rheumatoid arthritis, Therapeutic response, 

Therapeutic maintenance  
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1. INTRODUCTION 

Management of comorbidities is now an integral part of the latest updates of guidelines on 

rheumatoid arthritis (RA) management  (1). Indeed, even if nowadays it is increasingly less the 

case, mortality was higher in RA patients than in the general population. This excess mortality 

is linked to chronic inflammation, toxic effects of treatments but also, and more importantly, 

frequent comorbidities. RA patients have approximately 2 comorbid conditions associated with 

RA  (2). This number is increasing with age as well as duration and activity of the disease. The 

most frequent comorbidities reported in RA patients are depression, asthma, chronic obstructive 

pulmonary disease, cardiovascular diseases and solid malignancies  (3). The coexistence of 

these comorbidities can be grouped under the multimorbidity concept, a holistic concept, taking 

into account all potential interactions of co-existing morbidities and their effect on the patient’s 

overall well-being  (4). 

Comorbidities affect the life expectancy of patients with RA and could also affect the 

therapeutic response to disease-modifying antirheumatic drugs (DMARDs), whether due to 

pathological interactions, polypharmacy or their effect on patient-reported outcomes used to 

evaluate RA outcome. Some studies have highlighted that RA patients with comorbidities have 

lower response rates to therapy than those without comorbidities  (5–7). Most of those studies 

investigated established RA. 

The aim of our study was to evaluate multimorbidity in an inception cohort of patients with 

early arthritis and the possible impact of multimorbility on the short-term response to a first 

DMARD as well as long-term (up to 10 years) therapeutic maintenance of this first DMARD.  

 

2. METHODS 

 
2.1 Study population: ESPOIR is a longitudinal prospective cohort of adults (18-70 years old) 

with possible early RA. (ClinicalTrials.gov: NCT03666091). Patients were referred by 
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rheumatologists and general practitioners to one of the 14 regional centers in France. The 

objective and design of the cohort have been described elsewhere  (8). The main inclusion 

criteria were at least 2 inflammatory joints for at least 6 weeks up to 6 months; clinical diagnosis 

of RA as certain or probable; never prescribed DMARDs or glucocorticoids (except if 

prescribed for < 2 weeks with a maximum of 20 mg/day prednisone or intra-articular injection 

< 4 weeks before inclusion). Patients were excluded if they had a clearly defined inflammatory 

rheumatic disease other than RA. Patients were routinely cared for and followed by their 

rheumatologists according to the standard of care and without predefined therapeutic strategies. 

All patients were referred to each regional center once every 6 months during the first 2 years 

and once every year thereafter. A total of 813 patients were enrolled between 2003 and 2005. 

The protocol of the ESPOIR cohort study was approved in July 2002 by the ethics committee 

of Montpellier, France (no. 020307). All patients gave their signed informed consent before 

inclusion. 

Patients were included in the current study if during the first year of follow-up they fulfilled the 

2010 American College of Rheumatology/European League Against Rheumatism classification 

criteria for RA and had initiated a DMARD (as monotherapy or in combination) within the first 

21 months of follow-up in the ESPOIR cohort. This time-range was chosen in order to take into 

account as many patients as possible. The non-inclusion of patients initiating a DMARD after 

the first 21 months of follow-up in the ESPOIR cohort was justified in order to homogenize the 

periods between the baseline visit and follow-up visit (maximum of 8 months between the 2 

visits, see below). The “DMARD population” was defined as patients who retained this 

treatment until the follow-up visit.  
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2.2 Objectives: The primary objective was to evaluate the impact of multimorbidity on 

treatment response to a first DMARD by using the Clinical Disease Activity Index (CDAI). 

Secondary objectives were evaluations of the impact of multimorbidity on the following:  

1) treatment response to a first DMARD by using the Disease Activity Score in 28 joints 

erythrocyte sedimentation rate (DAS28 ESR) and the Simplified Disease Activity Index 

(SDAI).  

2) retention rate of the first DMARD. 

 

2.3 Assessment of multimorbidity status: To assess multimorbidity and to match as much as 

possible with the comorbidities collected according to a pre-established form in the ESPOIR 

cohort, we adapted the MultiMorbidity Index (MMI). This MMI includes 40 morbid conditions 

and was developed by Radner et al. based on the impact of multimorbidity on health-related 

quality of life [table S1; See the supplementary material associated with this article online] 

(7). Our adapted MMI (aMMI) includes 17 comorbid conditions (Table 1). This aMMI was 

evaluated in 3 ways: binary aMMI (0, no comorbidity; 1, ≥ 1 comorbidity associated with RA); 

counted aMMI (range 0-17: sum of comorbidities associated with RA) and weighted aMMI 

(range 0-58; sum of weights assigned to each comorbidity). For the weighted aMMI, we used 

the weight values elaborated by Radner et al. for the MMI, according to the impact of each 

comorbidity on health-related quality of life. 

 

2.4 Assessment of therapeutic response: Patients of the ESPOIR cohort could be started on a 

DMARD, either conventional synthetic DMARD (i.e., hydroxychloroquine, sulfasalazine, 

methotrexate, leflunomide, gold salts) or biologic DMARDs, at any time during the follow-up 

(e.g., between the ESPOIR visits). To evaluate the therapeutic response changes occurring from 

pre- to post-initiation of DMARDs, we needed a definition of “baseline” (before initiation) and 
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“follow-up” (after initiation) visits. The baseline visit was defined as the last ESPOIR cohort 

visit before the initiation of the first DMARD or the visit that occurred within 7 days of 

DMARD initiation. The follow-up visit was defined as the first visit occurring after at least 3 

months of the first DMARD initiation. Because of the schedule of ESPOIR visits, the maximum 

time between baseline and the follow-up visit was 8 months. 

 

2.5 Statistical analysis 

2.5.1 Impact of multimorbidity status on response to the first DMARD. We estimated the 

probability of reaching CDAI low disease activity (LDA) (CDAI ≤ 10) at the follow-up visit, 

depending on the binary, counted and weighted aMMI. Patients who had stopped their first 

DMARD before the follow-up visit were excluded from this primary analysis. Patients who 

were still on the same DMARD at the follow-up visit but who had another DMARD prescribed 

during this period (i.e., treatment intensification) were not excluded but were considered non-

responders (LDA not reached). Two sensitivity analyses were performed for this primary 

objective: 1) analysing proportions of CDAI LDA even in patients who had stopped their first 

DMARD before the follow-up visit and 2) not considering patients who were prescribed a 

treatment intensification as non-responders. Differences between the patients reaching or not 

LDA according to aMMIs were analysed by Kruskal-Wallis nonparametric test for continuous 

variables and chi-square test for categorical variables. Similar analyses were conducted to 

compare proportion of patients reaching or not LDA according to several variables chosen upon 

their clinical relevance: age, sex, weight, smoking status, number of drugs at baseline visit, 

positivity for rheumatoid factor and/or anti-citrullinated protein antibodies, disease activity at 

baseline visit (CDAI and tertiles of CDAI) and glucocorticoids intake. A multivariable model 

by logistic regression was used in case of significant differences on univariable analysis at the 

20% threshold. The multivariable logistic regression model was designed using backward 
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deletion of variables with p >0.05. Odds ratios and their 95% confidence intervals were 

estimated by the Wald test. 

For secondary outcomes, rates of patients reaching DAS28 ESR LDA (DAS28 ESR ≤ 3.2) or 

SDAI LDA (SDAI ≤ 11) at the follow-up visit depending on binary, counted and weighted 

aMMIs were assessed similarly, as were rates of responders according to EULAR criteria and 

to CDAI and SDAI criteria  (9,10). 

2.5.2 Impact of multimorbidity on first DMARD retention rate. We used similar analyses as 

described previously to estimate the probability of maintaining the first DMARD at 1, 3, 5 and 

10 years, depending on binary and counted aMMIs.  

 

3. RESULTS 

 
In total, 663 of the 813 patients included in the ESPOIR cohort fulfilled the 2010 American 

College of Rheumatology/European League Against Rheumatism criteria in the first year; 574 

had initiated a first DMARD within the first 21 months (“maintenance population”) and 472 

had retained it until the follow-up visit (DMARD population) (Fig. 1). The first initiated 

DMARD was mainly methotrexate (70.0%), followed by hydroxychloroquine (12.1%), 

sulfasalazine (9.3%), leflunomide (5.1%), gold salts (1.9%), and biologic DMARDs (1.1%) 

(Table S2). 

 

3.1 Baseline characteristics (Table 2): Mean age was 48.5 (SD 12.1) years and 76.3% of the 

patients were female. Overall, 64% of the patients had at least one comorbidity (binary aMMI 

= 1), 96.8% had < 4 comorbidities, and the mean weighted aMMI was 4.0 (SD 4.9). The most 

frequent comorbidity associated with RA was obesity (20.6%), followed by high blood pressure 

(18.6%), alcoholism (18.1%) and dyslipidemia (15.5%) (Table S3). The two groups of binary 

aMMI did not differ in baseline characteristics (age, sex, immunopositivity, CDAI, first 
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initiated DMARD) except for mean age, which was higher with a binary aMMI = 1 than aMMI 

= 0 (51.2 vs 43.8 years, p < 0.001) (Table S2). During follow-up in the ESPOIR cohort, 

proportion of patients initiating a biological DMARD did not differ between patients with 

binary aMMI= 0 (14.4%) and patients with binary aMMI= 1 (16.7%). For 93% of the patients, 

a first DMARD was initiated within the first 6 months of follow-up in the ESPOIR cohort. 

Consequently, according to our study design described in the Methods section, M0 visit of the 

ESPOIR cohort was the baseline visit for 93% of the patients while it was M6 visit for 3.6% of 

them. M6 and M12 visits of the ESPOIR cohort were the follow-up visits for respectively 87.1% 

and 8.3% of the patients. Mean duration between the baseline and follow-up visits was 6.2 (SD 

1.9) months. 

 

3.2 Primary endpoint. The proportion of patients achieving CDAI LDA at follow-up visit was 

similar between the two groups of binary aMMI: 45.3% and 44.7% with aMMI = 1 and aMMI 

= 0 (p-value non significant) (Table 3). There was no loss to follow-up for this primary analysis. 

Mean counted aMMI was 1.0 (SD 1.1) for patients achieving CDAI LDA at follow-up visit and 

1.1 (1.1) for non-responders (p-value non significant) (Table 3). Moreover, the proportion of 

patients achieving or not the CDAI LDA at follow-up visit did not differ for each counted aMMI 

value (Fig. 2A). The mean weighted aMMI was 4.1 (SD 5.2) for patients achieving CDAI LDA 

at the follow-up visit and 4.0 (4.7) for non-responders (p-value non significant) (Table 3). 

Because of no significant result on univariable analyses, multivariable analyses were not 

performed. 

Results were not affected in the sensitivity analyses by not considering patients who were 

prescribed a treatment intensification as non-responders or by retaining those patients who had 

stopped their first DMARD before the follow-up visit (data not shown). Performing analyses 

only on the 411 patients having M0 as baseline visit and M6 as follow-up visit did not impact 
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the results (data not shown). Results were also not affected by performing the analysis in 

patients with at least two or three comorbidities (table S4). For the most frequent comorbidities 

(i.e comorbidities with a frequency above 5% in our study population: obesity, high blood 

pressure, alcoholism, dyslipidemia and thyroid disorders), proportions of patients reaching or 

not CDAI LDA at follow-up visit were similar (table S5). Analysis of patients reaching not only 

CDAI LDA but also CDAI remission did not affect the results (data not shown).  

 

3.3 Secondary endpoints (DAS28 ESR and SDAI). The proportion of patients achieving 

DAS28 ESR or SDAI LDA at the follow-up visit was similar between the two groups of binary 

aMMI (p-values non significants) (Table 3). The mean counted aMMIs were similar for patients 

achieving or not DAS28 ESR or SDAI LDA at the follow-up visit (p-values non significants) 

(Table 3). For each counted aMMI value, the proportion of patients achieving or not DAS28 

ESR or SDAI LDA at the follow-up visit did not differ (Fig. 2B and 2C). Mean weighted aMMIs 

were similar for patients achieving or not DAS28 ESR or SDAI LDA at follow-up visit (p-

values non significants) (Table 3). 

 

3.4 Secondary endpoints (EULAR, CDAI and SDAI response criteria; (tables S6, S7 and S8). 

Overall, 43% of the patients had good EULAR response at the follow-up visit, and 30.4% and 

26.6% had a moderate response or no response. The proportion of patients who were good, 

moderate or non-responders was similar between the 2 categories of binary aMMI. Means of 

counted and weighted aMMI values did not differ between the 3 types of EULAR response. In 

total, 20.2% of the patients achieved a major CDAI response at the follow-up visit and 16.6% 

and 18.6% had a moderate and minor response, respectively; 44.6% were non-responders. 

Proportions of patients with a CDAI major, moderate, minor or lack of response were similar 

between the 2 categories of binary aMMI. Means of counted and weighted aMMI values did 
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not differ between the 4 types of CDAI response. Finally, 18.1% of the patients achieved a 

major SDAI response at the follow-up visit and 17.4% and 22.3% had a moderate and minor 

response, respectively; 44.2% were non-responders. The proportion of patients with a SDAI 

major, moderate, minor or no response was similar between the 2 categories of binary aMMI. 

The mean weighted aMMI was significantly lower for patients with a minor SDAI response 

versus other types of response (2.9 [3.7] vs 4.3 [5.2]; p< 0.05), but otherwise means of counted 

and weighted aMMI values did not differ between the 4 types of SDAI response. 

 

3.5 Secondary endpoints (first DMARD retention rate; Table 4). The retention rate of the first 

DMARD at 1, 3, 5 and 10 years was 52.3%, 49.7%, 20.2% and 7.0%, respectively. On 

univariable analysis, for each time point, significantly fewer patients maintained their first 

DMARD with binary aMMI = 0 than binary aMMI = 1. The retention rate of the first DMARD 

at 1, 3, 5 and 10 years was2.1%, 1.7%, 1.6% and 0.3%, respectively for patients with binary 

aMMI = 0 while it was 52.0%, 47.9%, 18.6% and 6.6%, respectively for patients with binary 

aMMI = 1 (Table 4). Multivariable analyses including significant variables confirmed that the 

probability of still being on the first initiated DMARD at 1, 3, 5 and 10 years was higher with 

binary aMMI= 1 than binary aMMI= 0 (Table 4).  

On univariable analyses, at each time point, counted aMMIs were higher for patients 

maintaining than not maintaining their first DMARD. This finding was confirmed by 

multivariable analysis: increased counted aMMI was associated with increased probability of 

still being on the DMARD at 1, 3, 5 and 10 years (Table 4).  
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4. DISCUSSION 

 
Our study reveals that comorbidities do not affect the therapeutic response to a first DMARD 

in early RA. These results were consistent regardless of how we evaluated multimorbidity 

(binary, counted, weighted aMMI) or how we assessed therapeutic response (achievement of 

CDAI, DAS28 ESR or SDAI LDA, EULAR, CDAI or SDAI response criteria).  

Data from the literature are heterogenous but are mostly discordant with our findings in early 

RA, showing a negative impact of multimorbidity on the therapeutic response in patients with 

established RA. Radner et al., who have developed the MMI, showed lower remission rates in 

multimorbid patients (7). In an Italian retrospective analysis, increased multimorbidity 

(evaluated by the Rheumatic Disease Comorbidity Index) lowered the likelihood of achieving 

good to moderate EULAR response at 1 year  (11). However, in this study, when the Rheumatic 

Disease Comorbidity Index was used as a binary value, proportions of patients with good to 

moderate EULAR response or DAS28 ESR remission/LDA were similar between patients 

without comorbidities and those with at least one comorbidity  (11). In a Japanese RA cohort, 

therapeutic response was negatively affected by multimorbidity (evaluated by the Charlson 

Comorbidity Index [CCI]), but results were statistically significant for only patients with at 

least 3 comorbidities associated with RA  (12). In a study of 1548 RA patients from the 

CORRONA registry, the probability of reaching CDAI remission was decreased by 71% for 

patients with > 9 versus < 3 comorbidities (p= 0.001)  (5). In another North American study, 

the probability of achieving CDAI LDA at 6 months after etanercept initiation was inversely 

correlated with the number of comorbidities (13). Besides the differences between the evaluated 

comorbidities in the various studies, due to use of several multimorbidity indexes, the apparent 

discrepancy between the literature and our study may also be the included population. Indeed, 

the studies cited above included patients with long-duration RA, who were older and with more 
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comorbidities, than in our study, which concerned early RA patients who largely (79.2%) had 

< 3 comorbidities.  

By contrast, our study revealed that the retention rate of the first DMARD at 1, 3, 5 and 10 

years was higher for patients with than without multimorbidity. The literature data on the impact 

of multimorbidity on therapeutic maintenance are somewhat discordant. In 2 Italian studies, the 

presence of comorbidities predicted better tumor necrosis factor (TNF) blocker maintenance at 

3 and 4 years  (14,15). However, Radner et al. found increased continuous MMI linked to a 

decrease in the proportion of patients still on the same DMARD at 1 year  (7). For Biggioggero 

et al, multimorbidity was associated with a higher rate of TNF blocker discontinuation at 2 

years (hazard ratio 1.2 [95% confidence interval 1.0-1.4]; p< 0.05)  (11). A closer medical 

monitoring and a greater experience in medication intake, improving the therapeutic adherence 

of patients with comorbidities, could explain our results. Improvement of therapeutic adherence 

in multimorbid patients with chronic diseases was previously demonstrated  (16,17). However, 

in this case, it could be expected that patients with better therapeutic adherence would have a 

better therapeutic response, which was not retrieved in our study. Another hypothesis that could 

have explained the better therapeutic maintenance in multimorbid patients would be that in 

these patients, DMARDs with lower risk of side effects were chosen, and because the treatment 

was less “invasive”, it could be pursued for a longer time. It might also be considered that, for 

an equal state of disease activity, therapeutic switches and intensifications are less frequent in 

multimorbid patients, either to avoid riskier treatments as previously discussed or because the 

rise in disease activity parameters is assigned to comorbidities and not only to RA. However, 

we were not able to confirm these assumptions in our study because the type of the first initiated 

DMARD did not differ between patients with and without multimorbidity and there was no 

difference in terms of biological DMARD initiation between patients with and without 

comorbidities.  
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Some strengths of our study include the prospective design and the high number of included 

patients. Our population is also homogenous, notably regarding disease duration. Finally, the 

observational design of the study gives real life results, which are important regarding patients 

with comorbidities who are frequently excluded from clinical trials. 

Nevertheless, this observational design is also a limitation of our study because it can imply 

potential biases such as confounding by indication resulting from the lack of randomization. 

However, this lack of randomization could lead to prescription of less invasive and hence less 

effective treatments in multimorbid patients, which would have led to decreased therapeutic 

response in multimorbid patients, which was not the case in our study. Moreover, comparison 

of baseline characteristics across the categories of aMMI did not reveal significant differences 

except for age. Another limitation is related to the ESPOIR cohort protocol with systematic 

visits planned regardless of the first DMARD initiation date. As a result, therapeutic response 

could not be assessed at fixed intervals. However, delays between baseline and follow-up visits 

were not so disparate, with baseline and follow-up visits at month 0 and month 6 for 93% and 

87.1% of patients, respectively. Finally, the last but not least limitation of our study was the 

multimorbidity evaluation. Indeed, numerous indices evaluating multimorbidity have been 

described, and we had not only to choose one of them but also to adapt it for applicability to 

the ESPOIR cohort. We chose the MMI because, unlike the well-known Charlson Comorbidity 

Index (CCI) or other multimorbidity indices, it was specifically elaborated for RA patients and 

initially aimed to evaluate impact of multimorbidity on quality of life, which appears more 

pertinent for therapeutic response than, for example, mortality used to develop the CCI. 

Moreover, the MMI had already been used by Radner et al. to evaluate the therapeutic response 

of RA patients. Unfortunately, we could not use the original version of the MMI because not 

all the comorbidities of the MMI were collected in the ESPOIR cohort. To keep this aMMI 

relevant, we selected comorbidities that were part of the EULAR list of comorbidities to 
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consider when treating inflammatory rheumatism (18). Nevertheless, one has to keep in mind 

that this aMMI has not been previously validated for multimorbidity evaluation in RA patients. 

Even if our study needs to be validated by further research, we found that therapeutic response 

in early RA does not appear to be negatively impacted by multimorbidity. The issue of 

DMARDs effectiveness should therefore not be an obstacle in treating patients with early RA 

and comorbidities. 
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Table 1: List of 17 comorbidities and their assigned weights included in the adapted 

MuliMorbidity Index (aMMI). 

Morbid condition Assigned weight 

Diabetes 0.5 

Hypertension 0.5 

Dyslipidemia 0.5 

Atrial fibrillation 0.5 

Stroke/transient ischemic attack 2 

Chronic kidney disease 2 

Obesity 4 

Cancer 0.5 

Chronic obstructive pulmonary disease 5 

Hepatitis (viral) 10 

Diverticulitis 0.5 

Inflammatory bowel disease 3 

Dyspepsia 10 

Osteoporosis 1 

Thyroid disorders 3 

Alcohol problems 9 

Depression 6 
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Table 2: Baseline characteristics of patients with rheumatoid arthritis and taking disease-

modifying anti-rheumatic drugs: the “DMARD population” (n=472) 

Age, mean (SD) 48.5 (12.1) years 

Female 76.3% 

Immunopositivity (RF and/or ACPA) 56.7% 

Baseline CDAI score, mean (SD) 28.1 (13.8) 

Baseline DAS28 ESR score, mean (SD) 5.3 (1.3) 

Baseline SDAI score, mean (SD) 30.2 (14.7) 

Current smoking 44.7% 

Number of ongoing treatments, mean (SD) 3.2 (2.1) 

Current GC therapy 44.9% 

Binary aMMI = 0  36% 

Counted aMMI= 1 35.2% 

Counted aMMI= 2 18% 

Counted aMMI= 3 7.6% 

Counted aMMI > 3 3.2% 

Weighted aMMI, mean (SD) 4.0 (4.9) 

SD= standard deviation; RF= rheumatoid factor; ACPA= anti-citrunillated peptide 

antibodies; GC= glucocorticoids; aMMI= adapted MultiMorbidity Index; CDAI= Clinical 

Disease Activity Index; DAS28 ESR= Disease Activity Score in 28 joints; SDAI= Simplified 

Disease Activity Index; 
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Table 3: Impact of aMMIs on CDAI, DAS28 ESR and SDAI low disease activity (LDA) 

achievement at follow-up visit 

 LDA achievement 

CDAI DAS28 ESR SDAI 

Yes No Yes No Yes No 

Binary aMMI, n 

(%) 

     

 0 77 (45.3) 93 

(54.7) 

85 (50.0) 85 

(50.0) 

80 (47.1) 90 

(52.9) 

 1 135 

(44.7)$,* 

167 

(55.3) 

131 

(43.4)$,* 

171 

(56.6) 

141 

(46.7)$,* 

161 

(53.3) 

Counted aMMI, 

mean (SD) 

1.0 (1.1)  1.1 (1.1) 

&,* 

1.0 (1.1) 1.1 (1.1) 

&,* 

1.1 (1.1) 1.1 (1.1) 

&,* 

Weighted aMMI, 

mean (SD) 

4.1 (5.2) 4.0 (4.7) 

#,* 

4.0 (5.2) 

#,* 

4.1 (4.7) 4.0 (5.0) 4.0 (4.9) 

#,* 

 

aMMI= adapted MultiMorbidity Index; CDAI= Clinical Disease Activity Index; SDAI= 

Simplified Disease Activity Index 

$ Proportion of patients achieving LDA were compared between patients with binary aMMI= 

0 and binary aMMI= 1. Analyses were performed on the “DMARD population” (n= 472). 

Univariable analyses were performed first. Because of no statistically significant results, no 

multivariable analysis was performed. 
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& Counted aMMI was compared between patients achieving or not LDA. Analyses were 

performed on the “DMARD population” (n= 472). Univariable analyses were performed first. 

Because of no statistically significant results, no multivariable analysis was performed. 

# Weighted aMMI was compared between patients achieving or not LDA. Analyses were 

performed on the “DMARD population” (n= 472). Univariable analyses were performed first. 

Because of no statistically significant results, no multivariable analysis was performed. 

*p-value non significant (univariable analysis) 
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Table 4: Probability of first DMARD maintenance at 1, 3, 5 and 10 years (multivariable 

analysis) 

Time 

point 

First initiated DMARD 

maintained or stopped 

Binary aMMI# Counted aMMI§ 

0 1 

1 year 

(n= 530) 

Maintenance (n= 300) 12 288 1.71 (0.93) 

OR [95% CI]* > 999 [286.2->999] 221.3 [84.0-583.0] 

Withdrawal (n= 230) 205 25 0.12 (0.37) 

3 years 

(n= 493) 

Maintenance (n= 285) 10 275 1.66 (0.94) 

OR [95% CI]* 153.9 [73.0-324.5] 26.1 [15.1-45.3] 

Withdrawal (n= 208) 175 33 0.22 (0.64) 

5 years 

(n= 459) 

Maintenance (n= 116) 9 107 1.72 (1.05) 

OR [95% CI]* 10.9 [5.1-23.3] 2.2 [1.8-2.7] 

Withdrawal (n= 343) 163 180 0.82 (1.0) 

10 years 

(n= 415) 

Maintenance (n= 40) 2 38 1.58 (0.84) 

OR [95% CI]* 14.0 [3.3-59.1] 1.6 [1.2-2.0] 

Withdrawal (n= 375) 158 217 0.99 (1.12) 

#data are number of patients 

§ data are mean (standard error) 

* data are odds ratios (ORs) and 95% confidence intervals (95% CI) of still being on the first 

initiated DMARD at 1, 3, 5 and 10 years between patients with binary aMMI = 1 and with 

binary aMMI = 0 and according to counted aMMI, per additional point. 
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The variables included in multivariable analyses were sex, rheumatoid factor and/or anti-

citrunillated peptide antibody positivity, age, CDAI at baseline visit, number of treatments at 

baseline visit. 
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FIGURES LEGENDS: 

Figure 1: Study population  

 

Figure 2: Percentage of patients achieving CDAI (A), DAS28 ESR (B) and SDAI (C) low 

disease activity (LDA) at the follow-up visit by level of counted MultiMorbidity Index 

(aMMI). 

 

 








