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period. After 2001, both RA comorbidity and mortality rates decreased annually 
by -0.5% and -4.8%, respectively, with annual changes of -4.4% to -2% and 
from 2011- 2015, respectively. The overall mortality rate in RA patients after age 
adjustment was 2.5-times (95%CI: 2.52-2.65) higher than the general population 
between 1980- 2015 and 1.5-times (95%CI: 1.39-1.81) for the period 2011-2015.
Conclusion: The annual comorbidity prevalence and mortality rates in WA have 
decreased significantly since 2001 reflecting improvements in the management 
of RA and comorbidity. Nonetheless, the mortality rate in RA patients in WA 
remains 1.5-times higher than their community counterparts suggesting that 
there is room to achieve further improvements.
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Background: Rheumatoid arthritis (RA) patients have an increased risk of car-
diovascular (CV) events not fully explained by traditional CV risk factors. The 
relationship between fluctuating inflammation due to RA disease activity and CV 
events is of interest.
Objectives: To examine the influence of time-varying disease activity on the 
subsequent risks of CV disease.
Methods: We followed patients from a large US registry of clinically diag-
nosed RA patients, starting at their first visit with a Clinical Disease Activity 
Index (CDAI) through the end of follow-up or first CV event. Exposure of 
interest was disease activity measured by categorical CDAI (high, moderate, 
low, and remission) averaged within each 6-month window. The outcome of 
interest was major adverse CV events (MACE) defined as non-fatal myo-
cardial infarction, non-fatal stroke (excluding transient ischemic attacks), 
and CV death. For baseline confounders we considered age, gender, race, 
disease duration, Health Assessment Questionnaire, hypertension, diabe-
tes, hyperlipidemia, family history of premature (age<50) CV events, and 
RF/ACPA seropositivity. For time-varying variables we considered tumor 
necrosis factor inhibitor (TNFi), non-TNFi biologic, methotrexate, oral glu-
cocorticoid, non-steroidal anti-inflammatory drugs, statin, and aspirin use. 
We used the marginal structural model (MSM) framework to examine the 
impact of CDAI at each 6-month interval on MACE. We estimated time-var-
ying hazard ratios (HRs) comparing high CDAI during follow-up to CDAI 
remission. Several predicted survival curves were constructed under differ-
ent hypothetical CDAI scenarios, such as early and late transition to CDAI  
remission.
Results: 40,721 patients were eligible for our analyses. 77% were female and 
84% were Caucasian. The mean age was 58 (SD 13) years with mean disease 
duration of 8.8 (median 5) years. Mean CDAI at their first registry visit was 14 
(SD 13; remission 19%, low 31%, moderate 28%, and high 22%). Other baseline 
characteristics include: 41% current/former smokers, 31.5% with hypertension, 
8.6% with diabetes, 18% with hyperlipidemia, and 52% seropositive. The aver-
age follow-up duration after baseline was 4.4 (median 3.3; max. 17.6) years. The 
crude event count of MACE was 1,050 events / 180,402 person-years.
In the MSM analysis, the average HRs, assuming a constant HR, were 1.31 
[0.90, 1.90] for low, 1.46 [1.01, 2.10] for moderate, and 1.43 [0.89, 2.31] for high 
CDAI disease activity categories during each 6-month interval. When approxi-
mating time-varying HR with linear trends, the highest estimates during the first 6 
months of follow up were 1.61 [0.93, 2.77] for low CDAI, 1.97 [1.13, 3.43] for mod-
erate CDAI, and 2.11 [1.13, 3.96] for high CDAI. These HRs gradually diminished 
during the follow up (Table). When we constructed hypothetical survival curves 
with transition to CDAI remission at different time points, earlier transition to CDAI 
remission was related to better event-free survival (Figure).

Table 1. Time-varying hazard ratio estimates [95% confidence intervals] 
by duration in study

 Disease activity measured by CDAI

Year Remission Low Moderate High

0.5 1.00 [ref] 1.61 [0.93, 2.77] 1.97 [1.13, 3.43] 2.11 [1.13, 3.96]
1 1.00 [ref] 1.54 [0.97, 2.44] 1.85 [1.17, 2.93] 1.94 [1.13, 3.31]
2 1.00 [ref] 1.42 [1.00, 2.01] 1.63 [1.16, 2.29] 1.62 [1.04, 2.54]
3 1.00 [ref] 1.31 [0.90, 1.90] 1.43 [0.97, 2.11] 1.36 [0.80, 2.31]
4 1.00 [ref] 1.20 [0.72, 2.02] 1.26 [0.72, 2.21] 1.14 [0.55, 2.36]
5 1.00 [ref] 1.11 [0.54, 2.26] 1.11 [0.51, 2.42] 0.96 [0.36, 2.53]

Figure 1. MACE-free survival curves under hypothetical CDAI scenarios

Conclusion: High and moderate CDAI were associated with higher hazard of 
MACE during the earlier period of follow-up, but the increased hazard diminished 
over time. In hypothetical senarios, earlier transition to CDAI remission would 
improve MACE free-survival.
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Background: Heart failure (HF) is one of the most common cardiovascular 
conditions in patients with rheumatoid arthritis (RA). Previous studies showed a 
2-fold excess risk of HF in RA versus the general population (1). Whether this has 
changed over time is not known. Longitudinal studies on trends in occurrence of 
HF in RA patients over time, and studies comparing trends in HF in RA versus 
the general population are lacking.
Objectives: 1) To assess trends in incidence of HF in patients with incident 
RA in 1980-2009; and 2) To compare incidence of HF in RA patients and 
population-based comparators without RA with RA incidence/ index date in 
1980-2009.
Methods: The study population comprised Olmsted County, Minnesota residents 
with incident RA (age ≥18 years, 1987 ACR criteria met in 1980-2009) and non-RA 
subjects from the same underlying population with similar age, sex and calen-
dar year of index. All subjects were followed until death, migration, or 04/30/2019. 
Incident HF was defined using Framingham criteria. Patients with HF prior to RA 
incidence/index date were excluded. Cox proportional hazards models were used 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/annrheum
dis-2021-eular.263 on 19 M

ay 2021. D
ow

nloaded from
 

http://ard.bmj.com/


Scientific Abstracts   57

to compare incident HF events by decade, adjusting for age, sex and cardiovas-
cular risk factors: smoking, obesity, diabetes mellitus, hypertension, dyslipidemia. 
Cumulative incidence of HF adjusted for death was also computed.
Results: The study included 905 patients with RA (mean age 55.9 years; 69% 
female; median follow-up 13.4 years). The 10-year cumulative incidence of HF in 
RA cohort in the 1980s was 8.5% (95%CI 5.3-13.6%), 1990s was 10.8% (95%CI 
7.7-15.1%), and 2000s was 7.1% (95%CI 4.9-10.3%). There was no difference in 
incidence of HF in 1990s (hazard ratio [HR] 0.91, 95% Confidence Interval [CI] 
0.62-1.35) and 2000s (HR 0.73; 95%CI 0.46-1.18) compared to 1980s. Patients 
with incident RA were then compared to 903 individuals without RA (mean age 
56.0 years; 69% female; median follow-up 13.8 years). The 10-year cumulative 
incidence of HF in these individuals in the 1980s was 7.4% (95%CI 4.5-12.3%), 
1990s was 7.5% (95%CI 4.9-11.3%), and 2000s was 7.3% (95%CI 5.0-10.7%). 
Similar to RA, there was no statistically significant difference in incidence of HF 
in 1990s (HR 0.96, 95%CI 0.60-1.51) and 2000s (HR 0.75, 95%CI 0.44-1.30) 
compared to the 1980s. When comparing the risk of HF in RA and non-RA sub-
jects, patients with RA in 2000s had no excess in HF risk as compared to the 
general population (HR 1.14, 95%CI 0.73-1.78, Figure 1). This is in contrast to 
the 2-fold excess risk of HF in patients with RA in 1980s (HR 2.20, 95%CI 1.44-
3.34) and ~1.5-fold increase in risk of HF in 1990s (HR 1.54, 95%CI 1.04-2.29).

Figure 1. Cumulative incidence of any HF event in RA and non-RA patients by decade of RA 
incidence/index

Conclusion: We found a reduction in excess HF risk in patients with RA com-
pared to individuals without RA in 2000s compared to 1980s. There were no 
statistically significant changes in incidence of HF in patients with RA and in 
individuals without RA over time. More studies are needed to understand the 
reasons and implications of these trends.
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Background: Rheumatoid arthritis (RA) is associated with higher cardiovascular 
disease (CVD) risk due to the underlying inflammation (1). It is uncertain if the excess 
CV risk could be reduced by effective suppression of inflammation using the treat-to-
target (T2T) approach in patients with early RA (ERA).

Objectives: This study compared the 5-year cardiovascular event (CVE) rate 
among ERA patients managed by a T2T strategy with a CV risk factor-matched 
non-RA population.
Methods: This was an observational study using the Hong Kong Hospital 
Authority population-based hospital database known as the Clinical Data Analy-
sis and Reporting System (CDARS) and the Clinical Rheumatology Systematic 
Treat-to-target in Asia Leadership (CRYSTAL) registry. ERA subjects from the 
registry with baseline disease duration less than 2 years were recruited between 
2012-2016. All patients received a tight control, T2T treatment strategy aiming 
at remission and had been followed for at least 5 years. Each ERA subject was 
matched to 3 non-RA controls according to age, gender, smoking status, and 
the presence of diabetes mellitus (DM), hypertension (HT) and hyperlipidaemia 
(HL). All subjects on antiplatelet agents, with pre-existing CVD or chronic kidney 
disease were excluded. All subjects were analysed up to 5 years from baseline. 
The primary end point was the first occurence of a CVE, namely ischaemic cer-
ebrovascular disease, ischaemic heart disease and heart failure.
Results: The study identified 261 ERA subjects and 783 matched controls. 
Their characteristics were shown on Table 1. The mean age was 60+/-12 years, 
78% were female, 18% were smokers, 8%, 25% and 22% had DM, HT and HL 
respectively.

Table 1. Characteristics of ERA subjects and the matched controls

 ERA (n=261) Controls (n=783) p-value

Age (mean +/- SD) 60.2 +/- 12 60.3 +/- 12 0.99
Total cholesterol (mean +/- SD) 4.8 +/- 0.94 4.9 +/- 1.00 0.34
High density lipoprotein-cholesterol (median, IQR) 1.4 (1.2-1.6) 1.4 (1.2-1.7) 0.612
Low density lipoprotein-cholesterol (mean +/- SD) 2.8 +/- 0.8 2.6 +/- 0.8 0.27
Triglyceride (median, IQR) 0.96 (0.7-1.3) 1.2 (0.8-1.7) 0.00
Atherogenic index# (mean +/- SD) -0.07 +/-0.29 -0.15 +/- 0.28 0.48
 RA disease characteristics  Baseline  last visit  
Seropositivity 89.3%   
Disease duration (median days, IQR) 177 (96-299) 2026 (1818-2126)  
Erythrocyte sedimentation rate (mean +/- SD) 55.7 +/- 34 32.6 +/- 21.3  
C-reactive protein (median, IQR) 7.9 (3.5-22.2) 2.1 (1.0-5.0)  
Swollen joint count (median, IQR) 3 (2-6) 0 (0-1)  
Tender joint count (median, IQR) 6 (3-10) 0 (0-1)  
Patient’s global assessment (mean mm +/- SD) 50.7 +/- 26.8 16.0 +/- 18.3  
DAS28-ESR (mean +/- SD) 5.2 +/- 1.3 2.4 +/- 1.8  
DAS28-CRP (mean +/- SD) 4.4 +/- 1.3 1.8 +/- 1.5  
Health assessment questionnaire (mean +/- SD) 0.77 +/- 0.74 0.38 +/- 0.51  

# Atherogenic index = log
10

 (triglyceride/HDL-cholesterol)SD: standard deviation, IQR: inter-
quartile range, DAS28: disease activity score-28

CVEs occurred in 2.3% ERA subjects and in 3.3% controls. The difference was 
statistically insignificant. The CVE-free survival was shown in Figure 1.

Figure 1. CVE-free survival curves of ERA subjects & matched controls

In the ERA cohort, after adjusting for baseline age and atherogenic index, cox-re-
gression analysis showed that i) a longer DAS28 remission duration was pro-
tective for CVE with an adjusted hazard ratio (AHR) of 0.46 (95% CI 0.23-0.93), 
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