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Abstract 

Background Patients with Rheumatoid Arthritis (RA) have a higher prevalence of comorbidities compared 
to the general population. However, the implications of multimorbidity on therapeutic response and treatment 
retention remain unexplored. Objectives: (a) To evaluate the impact of multimorbidity on the effectiveness of the first 
targeted synthetic or biologic disease‑modifying antirheumatic drug (ts/bDMARD), in patients with RA after 2‑year 
follow‑up; (b) to investigate the influence of multimorbidity on treatment retention rate.

Methods Patients with RA from the BIOBADASER registry exposed to a first ts/bDMARDs were included. Patients 
were categorized based on multimorbidity status at baseline, defined as a Charlson Comorbidity index (CCI) score ≥ 3. 
A linear regression model, adjusted for sex and age, was employed to compare the absolute DAS28 score over time 
after ts/bDMARD initiation between the two groups. The Log‑Rank test and Kaplan‑Meier curve were used to com‑
pare the retention rates of the first ts/bDMARD between the groups.

Results A total of 1128 patients initiating ts/bDMARD were included, with 107 (9.3%) exhibiting multimorbidity. The 
linear regression model showed significantly higher DAS28 (beta coefficient 0.33, 95%CI:0.07–0.58) over a two‑year 
period in patients with multimorbidity, even after adjusting for age and sex. Finally, no differences in the ts/bDMARD 
retention rate were found between groups (median 6.94–6.96 years in CCI < 3 vs. 5.68–5.62 in CCI ≥ 3; p = 0.610).

Conclusions Multimorbidity in patients with RA was associated with greater DAS28 scores within the first two years 
after ts/bDMARD initiation, in comparison with patients without multimorbidity. A slightly shorter retention rate 
was found in patients with multimorbidity, although the difference was non‑significant.
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Background
Rheumatoid arthritis (RA) is a chronic inflammatory dis-
ease that primarily affects the joints, leading to inflam-
mation of the synovium and cartilage damage [1]. The 
most common symptoms include pain, swelling, and 
stiffness in the affected joints. Additionally, patients with 
RA may also develop extraarticular manifestations (such 
as vasculitis and pulmonary involvement) and systemic 
comorbidities, defined as the existence or occurrence of 
any distinct additional entity during the clinical course 
of a patient who has RA [2]. Comorbidities in patients 
with RA can arise either as a consequence of the rheu-
matic treatment (e.g., non-steroidal anti-inflammatory 
drugs inducing hypertension) or be associated directly 
with RA itself. These comorbid conditions pose chal-
lenges in managing the rheumatic disease affecting their 
treatment in various ways, such as contraindications 
for certain drugs, perpetuation of the inflammation and 
treatment non-adherence [3, 4]. In fact, comorbidities 
are recognized as significant factors contributing to the 
difficult-to-treat (D2T) state in patients with RA, impact-
ing their quality of life and potentially limiting RA treat-
ment options. Recently, the EULAR Task Force convened 
to develop points to consider for the management of D2T 
RA, emphasizing the need for cautious interpretation of 
composite indices and clinical evaluation when comor-
bidities are present, since these conditions may lead to an 
overestimation of disease activity [5].

Although various comorbidities can influence the 
patient reported outcomes (PROs), the existing evidence 
primary focuses on obesity and fibromyalgia [6–8]. A 
recent study showed that obese patients with RA are less 
likely to have true synovitis accurately represented by a 
clinically assessed swollen joint compared to measure-
ments obtained by ultrasound. As a result, disease activ-
ity in obese RA patients might be overestimated when 
using the clinical disease activity index (CDAI) or the 
disease activity score 28 (DAS28) calculations [7]. In a 
recent meta-analysis examining the influence of fibromy-
algia on disease activity, patients with this comorbid con-
dition were found to have higher DAS28 scores compared 
to those with RA alone [8]. However, there are limited 
studies that have explored the impact of multimorbidity 
(i.e., defined as the coexistence of two or more chronic 
health conditions in addition to the RA [9]) on treatment 
efficacy and adherence in RA patients. Previous studies 
observed a less pronounced enhancement in the quality 
of life among RA patients with high Charlson Comor-
bidity Index (CCI) levels [10]. Conversely, other stud-
ies suggested that CCI scores were not associated with 
early discontinuation of Tumour Necrosis Factor (TNF) 
inhibitors [11]. These limited and contradictory findings 
emphasize the necessity for more extensive research on 

the impact of comorbidities, particularly multimorbid-
ity, on drug efficacy and persistence of treatment in RA 
patients.

BIOBADASER is a national, prospective, and multi-
center Spanish registry on adverse events of targeted 
synthetic and biological disease-modifying anti-rheu-
matic drugs (ts/bDMARDs) in rheumatic diseases. This 
comprehensive registry presents a unique opportunity 
to evaluate the impact of multimorbidity on treatment 
effectiveness and adherence to ts/bDMARDs in sizable 
cohort of patients with RA. This study aims to achieve 
two objectives: (a) to evaluate the impact of multimor-
bidity on the first ts/bDMARD’s effectiveness in patients 
with RA after a 2-year follow-up period, and (b) to deter-
mine the influence of these comorbidities on the first ts/
bDMARD’s retention rate.

By investigating these aspects, this research seeks to 
enhance our understanding of how multiple health con-
ditions affect the response to ts/bDMARDs and the long-
term adherence to these treatments among patients with 
RA. The findings could provide valuable insights for opti-
mizing treatment strategies and improving outcomes for 
RA patients with multimorbidity.

Methods
Study design
This is a retrospective analysis conducted using real-
world data from the BIOBADASER nationwide safety 
registry, which comprises patients with rheumatic dis-
eases undergoing treatment with bDMARDs (includ-
ing biosimilars) and tsDMARDs. Stablished in 2001 and 
promoted by the Spanish Foundation of Rheumatol-
ogy, BIOBADASER has consistently collected data from 
routine clinical practice, which is then monitored yearly 
for quality control. The collection of comorbidity data 
started when the third phase of the registry was launched 
in 2015, and thus, the information presented in this man-
uscript includes data from BIOBADASER phase III until 
October 2022, when the data is locked for analysis.

Ethical approval for the registry was obtained from 
the Hospital Clínic de Barcelona Research Ethics Com-
mittee (FER-ADA-2015-01), while the current reference 
committee is the Hospital de Canarias. All participants 
willingly signed an informed consent to participate in the 
BIOBADASER registry

Population
For this study, we included adult patients (≥ 18 years) 
diagnosed with RA based on their clinician’s assessment 
and fulfilling the ACR/EULAR 2010 classification criteria 
[12]. Moreover, we specifically focused on ts/bDMARD-
naïve individuals (i.e., patients who were about to initiate 
their first-line treatment with a ts/bDMARD).
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In this analysis, we restricted our focus to the initial 
two years of follow-up, with one visit per year (i.e., base-
line, 1-year, and 2-year visits).

Variables

– Sociodemographic data such as age at the initiation 
of the ts/bDMARD and sex were collected at the 
baseline assessment.

– Disease-related variables, including Rheumatoid Fac-
tor (RF) positivity and anti-citrullinated peptide anti-
body (ACPA) status were collected.

– To assess disease activity, various measures were col-
lected at each visit, including the tender joints count 
(TJC), swollen joints count (SJC) and Patient’s global 
health assessment (PGH) using a visual analogue 
scale ranging from 0 to 10. Erythrocyte sedimen-
tation rate (ESR) in mmHg and c-reactive protein 
(CRP) in mg/L were monitored at each visit. In addi-
tion, the composite disease activity score 28 (DAS28) 
was evaluated at each time-point. Remission status 
was defined as a DAS28 lower than 2.6 (DAS28<2.6) 
[13].

– Comorbidities: we considered all the comorbidi-
ties listed in the Charlson Comorbidity Index (CCI), 
which is extensively described elsewhere and widely 
used in RA patients [14, 15]. Briefly, this index is 
a valuable tool for predicting 10-year survival in 
patients with multiple comorbidities and includes 
nineteen conditions: myocardial infraction, conges-
tive heart failure, peripheral vascular disease, cer-
ebrovascular accident or transient ischemic attack, 
dementia, chronic obstructive pulmonary disease 
(COPD), connective tissue disease, peptic ulcer dis-
ease, liver disease (mild or moderate to severe), dia-
betes mellitus (uncomplicated or with end-organ 
damage), hemiplegia, moderate to severe chronic 
kidney disease, solid tumor (localized or metastatic), 
leukemia, lymphoma and Acquired Immune Defi-
ciency Syndrome (AIDS). Each condition is assigned 
a weight from 1 to 6, based on its estimated 1-year 
mortality. The individual weights are then summed 
to calculate the CCI, with scores ranging from 0 to 
37, corresponding to estimated 10-year survival rates 
of 98% to 0%, respectively. For this analysis, we uti-
lized a modified version of the CCI, in which is the 
presence of connective tissue disease is assigned one 
point in the scoring system. As all patients in our 
study were diagnosed with RA, they will all have at 
least a CCI score of 1. Age was not considered as an 
extra point in this index.

– Treatments: all patients included in this study were 
treatment-naïve to ts/bDMARD and were about to 

initiate their first-line treatment with these medica-
tions. The bDMARDs category encompassed Tumor 
Necrosis Factor inhibitors (TNFi), interleukin-6 
inhibitors (IL-6i), CD20 inhibitors (CD20i) and 
Abatacept. Three patients who initiated bDMARDs 
not approved for RA (e.g., IL1i, and IL12/23i) were 
also included. The tsDMARDs category included 
Janus Kinases inhibitors (JAKi), such as Tofacitinib, 
Baricitinib, Upadactinib and Filgotinib. Data on the 
dates of drug initiation and withdrawal were col-
lected to evaluate the retention rate of patients to 
their respective treatments.

Statistical analysis
First, a descriptive analysis was performed using means 
and standard deviation (SD) for continuous variables, and 
absolute and relative frequencies for qualitative variables.

As per prior literature, patients with multimorbid-
ity are characterized as individuals having two or more 
chronic health conditions in addition to the RA. Based 
on this definition, we classified patients in two groups: 
those with multimorbidity (i.e., CCI score ≥ 3) and those 
without it (CCI score < 3) [9]. Baseline demographic and 
clinical characteristics were compared between groups 
using chi-squared tests and T-test for binary and contin-
uous variables, respectively.

To assess whether the presence of multimorbidity 
affects treatment effectiveness, we compared the percent-
age of patients achieving remission status (DAS28 < 2.6) 
at 1-year and 2-year timepoints between those with CCI 
scores ≥ 3 and < 3 CCI.

Furthermore, we conducted a linear regression model 
using DAS28 over the two years as dependent vari-
able and the presence of multimorbidity as independ-
ent variable. Given the temporal variation of DAS28, we 
performed a regression model to panel data structure, 
considering random-effects models by using the General-
ized Least Squares (GLS) estimator. This analysis aimed 
to evaluate the association between multimorbidity and 
the change in disease activity. To account for potential 
confounding factors (i.e., age at the initiation of the ts/
bDMARD and sex) which may influence both the num-
ber of comorbidities and the subjective evaluation of the 
patient, an additional model was explored adjusting for 
these variables and for the timepoint. Additional multi-
variable linear models were conducted as sensitivity anal-
ysis to evaluate the association of multimorbidity (using 
CCI scores ≥ 3 and CCI as continuous variable) with the 
different components of the DAS28 (i.e., SJC, TJC, PGH 
and ESR).

Finally, we compared the retention rate of the first ts/
bDMARD between the two patients’ groups (i.e., ≥ 3 
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vs. < 3 CCI scores) using a Kaplan-Meier curve and a log-
rank test. However, in this analysis we excluded patients 
who received CD20 inhibitors (rituximab) given that 
their unique treatment regimen (which involves one infu-
sion every 6 months) could potentially introduce bias 
into the results of the retention rate analysis.

All contrasts were bilateral and considered significant 
when the p-value < 0.05. Data were collected, processed, 
and analysed using Stata 13.1 (StataCorp®).

Results
A total of 1128 patients were included in the analysis, 
out of which 860 (76.2%) were female and with a mean 
age of 56.0 (SD = 12.1) years (Table 1). Additionally, 75% 
of patients tested positive for Rheumatoid Factor and 
the mean DAS28 was 4.6 (1.3). TNFi were the most fre-
quently prescribed drugs in the total population (61.4%), 
followed by Janus Kinase inhibitors (JAKi) at 14.7%, and 
CTLA4 inhibitors (9.3%).

The most prevalent comorbidities among the patients 
were uncomplicated Diabetes Mellitus (n = 59, 5.2%), 
localized solid tumor (n = 55, 4.9%) and COPD (n = 35, 
3.1%) (Table 2).

A total of 105 (9.3%) of patients suffered from mul-
timorbidity (CCI score ≥ 3) and 1023 (90.7%) did not 
suffer this condition (CCI score < 3). Those with multi-
morbidity demonstrated an older age at the moment of 
the drug initiation (65.1 (SD = 9.2) vs. 55.1 (SD = 12.0) 
years), lower proportion of females (67.6% vs. 77.1%) and 
higher disease activity at baseline (DAS28 5.0 (SD = 1.3) 
vs. 4.6 (SD = 1.3)) in comparison with patients with a CCI 
score < 3. Furthermore, differences were observed in the 
prescribed medications between both groups (Table 1).

Association between multimorbidity and the effectiveness 
of ts/bDMARD
The percentage of patients achieving remission 
(DAS28 < 2.6) after 1 year of follow-up was 44.6% for 
patients with multimorbidity (CCI score ≥ 3) and 50.5% 
for patients without this condition (CCI score < 3). 
However, this difference was not statistically significant 
(p = 0.279). Similarly, after 2 years of follow-up, compa-
rable rates of remission were observed, with 41.1% of 
patients with a CCI score of ≥ 3 and 53.2% of patients 
with a CCI score < 3 CCI achieving remission (Table 3).

Association between multimorbidity and DAS28
The association between the presence of multimorbid-
ity and the DAS28 over a two-year period was assessed 
using linear regression, as detailed in Table  4. Patients 
with multimorbidity (CCI score ≥ 3) had higher DAS28 
values compared to those without this condition (CCI 
score < 3). Specifically, patients with multimorbidity 

showed an increase in the DAS28 of 0.37 points (95%CI: 
0.17–0.57) when compared to those without multimor-
bidity and, even after adjusting for confounding factors, 
this increase remained significant (adjusted beta coeffi-
cient 0.33 (95%CI: 0.07–0.58)).

The sensitivity analysis using the different compo-
nents of the DAS28 showed an association between the 
presence of multimorbidity and SJC (adjusted beta coef-
ficient 1.77 (95%CI 0.86 to 2.67)) and the ESR (adjusted 
beta coefficient 11.72 (95%CI 6.70 to 16.75)) after adjust-
ing for confounding factors. Similarly, the CCI as a con-
tinuous outcome was significantly associated with the 
DAS28 score (adjusted beta coefficient 0.11 (95%CI 0.03 
to 0.20)). No associations were found with TJC or PGH 
(Supplementary Tables  1 and Supplementary Table  2). 
Furthermore, the choice of drug did not affect the asso-
ciation between multimorbidity and DAS28 (data not 
shown).

Impact of the presence of multimorbidity 
on the adherence to the first ts/bDMARD
The comparison of retention rates for the initial ts/
bDMARD (excluding Rituximab) between the two 
groups is represented in Fig.  1. The median retention 
rate for patients with multimorbidity (CCI score ≥ 3) was 
determined to be in between 6.94 and 6.96 years, while 
for those without multimorbidity (CCI score < 3), it was 
between 5.68 and 5.62 years. There were no significant 
differences observed across the treatment groups in rela-
tion to these retention rates (p = 0.610).

Discussion
This study conducted in the Spanish BIOBADASER 
registry suggests that the presence of multimorbidity 
(defined as CCI score ≥ 3) in patients with RA is asso-
ciated with higher levels of disease activity over the 
first two years of follow-up after the initiation of a ts/
bDMARD in first line, in comparison with patients with-
out multimorbidity. These findings indicate a lower likeli-
hood of achieving disease activity control among patients 
with RA and concomitant comorbidities after the intro-
duction of ts/bDMARD treatment. Nevertheless, the 
presence of multimorbidity do not appear to exhibit an 
association with either a diminished rate of remission or 
a shortened retention rate, when compared to patients 
without this condition.

Numerous studies have assessed the impact of sin-
gle comorbidities (such as fibromyalgia or obesity) on 
treatment effectiveness. However, limited research has 
explored the effect of multiple comorbid conditions over 
time. This gap in knowledge prompted our focus on the 
concept of multimorbidity, defined as the presence of two 
or more chronic health conditions in addition to the RA.
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Within this cohort, only 9.3% of patients showed mul-
timorbidity, signifying a notably lower percentage when 
compared with other cohorts where the prevalence of 
this condition ranges between 30 and 60% [9, 15]. This 
discrepancy can likely be attributed to two underlying 
factors. Firstly, the divergent indices employed to assess 
comorbidities. Notably, the BIOBADASER study utilizes 

the CCI, encompassing nineteen distinct conditions, 
whereas other studies employ the counted multimorbid-
ity index (cMMI) including forty different morbid con-
ditions. This variance inevitably leads to an augmented 
prevalence of the multimorbidity status in the latter 
cases. Furthermore, the incongruity of the prevalence of 
multimorbidity could also be attributed to the distinctive 

Table 1 Patients’ characteristics at baseline of the included population, stratified by the presence of multimorbidity according to the 
Charlson Comorbidity Index score

Available data for the overall population: TJC = 984, SJC = 986, PGH = 965, ESR = 995, CRP = 957, DAS28 = 1128

Available data for multimorbidity group: TJC = 92, SJC = 93, PGH = 91, ESR = 93, CRP = 85, DAS28 = 105

Available data for no multimorbidity group: TJC = 892, SJC = 893, PGH = 874, ESR = 902, CRP = 872, DAS28 = 1023

ACPA anti‑citrullinated peptide antibody, CRP c‑reactive protein, DAS28 disease activity score 28, ESR erythrocyte sedimentation rate, IQR Interquartile Range, SJC 
Swollen Joint Count, TJC Tender Joint Count, PGH Patient Global Health, RF Rheumatoid Factor

Total 
N = 1128
N (%)

Multimorbidity 
(CCI score ≥ 3) 
N = 105
N (%)

No multimorbidity (CCI 
score < 3) 
N = 1023
N (%)

p-value

Age at the drug initiation, mean (SD) 56.0 (12.1) 65.1 (9.2) 55.1 (12.0)  < 0.001
Disease duration, mean (SD) 7.3 (7.8) 10.3 (10.2) 7.0 (7.4)  < 0.001
Sex (female) 860 (76.2%) 71 (67.6%) 789 (77.1%) 0.029
RF positive 843/1099 (74.9%) 77/99 (73.3%) 766/999 (75.0%) 0.250

ACPA positive 244/1063 (21.7%) 24/93 (22.9%) 220/970 (21.6%) 0.012
TJC
 - Mean (SD) 6.1 (5.7) 6.2 (5.5) 6.1 (5.8) 0.948

 - Median (IQR) 5.0 [2.0–8.0] 4.5 [2.0–8.5] 5.0 [2.0–8.0] 0.803

SJC
 - mean (SD) 4.2 (4.3) 5.9 (5.2) 4.0 (4.1)  < 0.001
 - Median (IQR) 3.0 [1.0–6.0] 4.0 [2.0–8.0] 3.0 [1.0–5.0]  < 0.001
PGH
 - Mean (SD) 5.8 (2.2) 5.6 (2.2) 5.9 (2.2) 0.382

 - Median (IQR) 6.0 [5.0–7.0] 6.0 [5.0–7.0] 6.0 [5.0–7.0] 0.401

ESR (mm/h)
 - Mean (SD) 28.9 (23.9) 41.7 (29.9) 27.6 (22.8)  < 0.001
 - Median (IQR) 22.0 [11.0–40.0] 35.0 [17.0–59.0] 21.5 [10.0–38.0]  < 0.001
CRP (mg/L)
 - Mean (SD) 7.6 (14.7) 13.5 (20.4) 7.1 (13.9)  < 0.001
 - Median (IQR) 2.5 [0.7–8.1] 3.7 [1.3–20.2] 2.4 [0.7–7.8] 0.002
DAS28
 - Mean (SD) 4.6 (1.3) 5.0 (1.3) 4.6 (1.3) 0.002
 - Median (IQR) 4.6 [3.8–5.4] 5.1 [4.2–5.9] 4.6 [3.8–5.4]

Treatment
 - TNF inhibitors 693 (61.4%) 40 (38.1%) 653 (63.8%)  < 0.001
 - IL6 inhibitors 106 (9.4%) 10 (9.5%) 96 (9.4%)

 - CD20 inhibitors 55 (4.9%) 12 (11.4%) 43 (4.2%)

 - JAK inhibitors 166 (14.7%) 19 (18.1%) 147 (14.4%)

 - CTLA4 inhibitors 105 (9.3%) 23 (21.9%) 82 (8.0%)

 - IL12/23 inhibitors 2 (0.2%) 1 (1.0%) 1 (0.1%)

 - IL1 inhibitors 1 (0.1%) 0 (0%) 1 (0.1%)

Charlson Comorbidity index (mean), median 
[IQR]

1.0 [1.0—1.0] 3.0 [3.0—4.0] 1.0 [1.0—1.0]  < 0.001
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characteristic inherent to the BIOBADASER cohort. This 
particular cohort incorporates patients at ts/bDMARDs 
initiation, meaning that these patients possess an optimal 
health status for commencing this type of drugs. In fact, 
it has been demonstrated that patients with RA and high 
number of chronic conditions are less likely to receive ts/
bDMARDs in comparison with patients without comor-
bidities [16].

At baseline, multimorbid patients exhibited a higher 
prevalence of males and advanced age in comparison 
with those without multimorbid condition. For this rea-
son, we decided to adjust the linear regression models 
by these variables, since these factors may influence both 
the number of comorbidities and the patient global scale. 
We found that the presence of a multimorbid condition 
was significantly associated with a higher level of disease 
activity (as indicated by DAS28) throughout the two-
years of follow up after the initiation of a ts/bDMARD. 
Patients with multimorbid condition showed an average 
increment of 0.33 points (95%CI: 0.07–0.58) in DAS28 in 
comparison with patients without multimorbidity after 
adjusting for age and sex. This means that, in clinical 
practice, these patients will score higher on the disease 
activity questionnaires, leading to a lower likelihood of 
achieving disease activity control. These findings align 
with the points to consider for the management of D2T 
RA proposed by the EULAR Task Force, underlining the 
importance of careful interpretation of composite indices 
in the presence of comorbidities [5]. By presenting these 
results, we contribute new insights into the implications 
of multimorbidity, extending our understanding beyond 
the effects of individual comorbidities such as obesity or 
fibromyalgia.

We observed a similar pattern in the discontinuation of 
the first ts/bDMARD among patients with and without 
multimorbidity. The retention rate serves as a surrogate 
marker of both effectiveness and safety, suggesting that 
the treatment tolerance could be comparable between 
groups. However, as mentioned before, the group with 

Table 2 Prevalence of the comorbidities included in the 
Charlson Comorbidity Index score

Comorbidity Total = 1128
N (%)

Missing
N

Myocardial infraction 17 (1.5%) 1

Congestive heart failure 13 (1.2%) 0

Peripheral vascular disease 26 (2.3%) 3

Cerebrovascular accident or transient ischemic 
attack

10 (0.9%) 3

Dementia 1 (0.1%) 3

Chronic obstructive pulmonary disease 
(COPD)

35 (3.1%) 3

Peptic ulcer disease 14 (1.2%) 3

Liver disease (mild) 22 (2.0%) 3

Liver disease (moderate to severe) 2 (0.2%) 3

Diabetes mellitus (uncomplicated) 59 (5.2%) 0

Diabetes mellitus (with end‑organ damage) 7 (0.6%) 0

Hemiplegia 0 (0.0%) 3

Chronic kidney disease (moderate ‑ severe) 21 (1.9%) 6

Solid tumor (localized) 55 (4.9%) 3

Solid tumor (metastatic) 1 (0.1%) 3

Leukemia 1 (0.1%) 4

Lymphoma 3 (0.3%) 4

Acquired Immune Deficiency Syndrome 
(AIDS)

0 (0.0%) 4

Table 3 Proportion of patients achieving remission according to 
the presence of multimorbidity

CCI Charlson Comorbidity Index, DAS28 disease activity score 28

Multimorbidity 
(CCI score ≥ 3)
N (%)

No multimorbidity 
(CCI score < 3)
N (%)

p-value

DAS28 < 2.6 at 
baseline

7/105 (6.7%) 60/1023 (5.9%) 0.741

DAS28 < 2.6 at 
1-year

41/92 (44.6%) 479/949 (50.5%) 0.279

DAS28 < 2.6 at 
2-year

23/56 (41.1%) 300/564 (53.2%) 0.083

Table 4 Association between the change in DAS28 score and the presence of multimorbidity according to the Charlson Comorbidity 
Index score

CCI Charlson Comorbidity Index, 95%CI 95% Confidence Interval, DAS28 disease activity score 28

Crude linear regression Adjusted linear regression

Beta coefficient (95%CI) p-value Beta coefficient (95%CI) p-value

Multimorbidity (CCI score ≥ 3) 0.37 (0.17 to 0.57) 0.002 0.33 (0.07 to 0.58) 0.011

Sex (female) ‑ ‑ 0.35 (0.18 to 0.52)  < 0.001

Age at the drug initiation ‑ ‑ 0.01 (0.01 to 0.02)  < 0.001

1-year timepoint ‑ ‑ ‑1.45 (‑1.82 to ‑1.09)  < 0.001

2-year timepoint ‑ ‑ ‑1.79 (‑2.22 to ‑1.35) 0.001
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multimorbidity comprises a notably limited number of 
patients, which potentially restricts the statistical power 
needed to detect significant differences in this specific 
analysis.

Our study has certain strengths while also acknowledg-
ing limitations. One limitation is that our assessment of 
comorbidities solely encompassed those present at base-
line, without accounting for any potential comorbidi-
ties that may have emerged between subsequent visits. 
Another limitation is represented by the relatively low 
prevalence of patients displaying multimorbidity within 
this registry, which prevents to achieve enough statisti-
cal power for certain comparisons. Nonetheless, this low 
prevalence of multimorbidity may be explained by three 
key factors. Firstly, the specific profile of patients initi-
ating a ts/bDMARD treatment could contribute to the 
observed low prevalence. Secondly, the population has 
a low average age, with a mean age of approximately 56 
years at the inclusion. Thirdly, the utilization of the CCI, 
which accounts for only 19 comorbidities, and which 
excludes some common conditions such as fibromyalgia, 
depression, lung disease or hypertension. The non-inclu-
sion of these frequent comorbidities in the CCI may have 
resulted in a lower prevalence of multimorbidity com-
pared to previously reported studies that included these 
common conditions [17]. However, the CCI index was 
included in the BIOBADASER case report form because 
it is widely used and is often considered the gold standard 

measure to assess comorbidity in clinical research stud-
ies [18, 19]. Consequently, no other indexes such as the 
Rheumatic Disease Comorbidity Index (RDCI) could be 
tested since some of the necessary variables are miss-
ing [20]. We acknowledge that the use of the CCI in this 
analysis has some advantages and disadvantages. One 
advantage is the robustness of this index to predict long-
term mortality and the smaller number of comorbidities 
required, making it easy to implement in clinical practice. 
However, this can also be seen as a disadvantage, as many 
important comorbidities such as depression are not cov-
ered by this index [19]. Another limitation is that only 
first-line treatments have been included, but this was 
deliberate to ensure a homogeneous population. How-
ever, considering the differences observed in treatment 
choices based on CCI scores, future research could inves-
tigate the potential impact of multimorbidity on treat-
ment success rates and choice. One strength of this study 
resides in its prospective design, facilitating an assess-
ment of the influence of multimorbidity on disease activ-
ity not only at a singular timepoint but also over time 
and subsequent to treatment initiation. Additionally, the 
observational nature of the analysis conducted within 
this cohort using real-world data augments the external 
validity of the findings. Finally, the quality of the collected 
data holds significance, as BIOBADASER is a well-known 
registry that incorporates online and on-site monitoring 
conducted by a specialized Clinical Research Associate 
once a year, which ensures the reliability of the results.

Fig. 1 First ts/bDMARD retention rate based on the presence of multimorbidity according to the Charlson Comorbidity Index score
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Conclusion
In summary, the presence of multimorbidity in patients 
with RA was associated with less favourable disease 
activity scores after two years of follow-up after the ini-
tiation of ts/bDMARD, in comparison with patients 
without multimorbidity. However, no greater dis-
continuation of the treatment was observed in mul-
timorbid patients. These results might offer valuable 
perspectives on enhancing treatment approaches and 
bettering results for individuals with RA and multiple 
health conditions. However, further prospective analy-
sis should be conducted to comprehensively assess the 
impact of multimorbidity on disease outcomes and treat-
ment effectiveness.
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