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Aim: To estimate the prevalence of remission and sustained remission for more than 12 months in a cohort of patients with rheumatoid 
arthritis in the United Arab Emirates and explore predictors of remission and sustained remission in these patients.
Methods: A two-year prospective study conducted in Dubai Hospital (January 1, 2018-December 31, 2019) included all consecutive 
patients with rheumatoid arthritis attending the rheumatology clinic. Patients with a Simplified Disease Activity Index ≤3.3 and/or 
Clinical Disease Activity Index ≤2.8 in December 2018 were considered in remission and followed until December 2019. Those who 
maintained remission through 2019 were considered in sustained remission.
Results: In this study, a total of 444 patients were followed for a 12-months period. The percentage of remission achieved in RA 
patients was 30.4% according to the Clinical Disease Activity Index, 31.1% according to Simplified Disease Activity Index, and 
50.9% according to the Value of Disease Activity Score 28 (DAS28) remission criteria. The 12-months sustained remission rates 
ranged from 38.3% for the ACR-EULAR to 69.3% for the DAS28. Male gender, shorter disease duration, better functioning as 
evaluated by the Health Assessment Questionnaire Disability Index (lower HAQ scores), and higher compliance rates are among 
sustained remission predictors.
Conclusion: Establishing “real-world” data and understanding local predictors to sustained remission is principal for implementing 
timely and appropriate patient-tailored strategies. These strategies include early detection, close monitoring, and enhancing treatment 
adherence among UAE patients.
Keywords: predictors, remission, rheumatoid arthritis, sustained remission, United Arab Emirates

Introduction
Rheumatoid arthritis (RA) is a chronic inflammatory rheumatic disease associated with progressive disability, lower daily 
physical functioning/activities, lower quality of life, shortened life expectancy, and increased socioeconomic costs. 
Hence, the gold standard outcomes for RA patients include achieving clinical remission (absence of any sign and 
symptom of significant inflammatory disease) or low disease activity (LDA) being an alternative goal in patients with 
long-standing disease.1–3

Numerous studies from around the world have reported an increasing proportion of patients in remission over the 
years. This has been attributed to the use of novel therapies, early initiation of treatment, and the adoption of treat-to- 
target (T2T) approaches in clinical practice, as recommended by the international task force American College of 
Rheumatology (ACR) and European League Against Rheumatism (EULAR).4–8 Although remission rates have been 
relatively high in the last decade, a recent systematic review with meta-analysis highlighted that more efforts are required 
to maintain remission and achieve higher sustained remission rates. Thus, understanding and identifying predictors of 
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remission/sustained remission would allow the implementation of adequate targeted interventions for better management 
and quality of care.3,9

Several predictors for remission have been identified, including sociodemographic characteristics, such as gender 
(male vs female), younger age, smoking status (non-smoker vs current or previous smoker), a higher level of education, 
and disease-related factors, eg, late age of disease onset, lower disease activity at baseline, lower functional status at 
baseline, shorter disease duration, and treatment options.10–18 Similarly, biomarkers, including baseline levels of 
inflammatory and specific markers, eg, Rheumatoid factor (RF), anti-citrullinated protein/peptide antibody (ACPA), 
C-reactive protein (CRP), erythrocyte sedimentation rate (ESR), and serum IL-2, have also been with disease 
remission.3,19 It is noteworthy that these studies reported conflicting results due to the heterogeneity of the disease 
presentations (mainly different stages), differences in definitions of remission/sustained, patient characteristics, and 
treatment regimens. Moreover, some studies evaluated remission at a single point in time, making the results less 
representative and reliable than those derived from prospective studies.1,18

Thus, establishing “real-world” data and understanding regional and local predictors of sustained remission is paramount 
to allow implementing patient-tailored strategies, early detection, and better management of RA. In that context, very few 
studies have addressed remission and sustained remission in the Arab region.20,21 A team of rheumatologists from Africa and 
the Middle East highlighted the need to design and implement longitudinal epidemiological studies to accurately evaluate the 
disease prevalence and burden.20 Therefore, this two-year prospective study was performed to estimate the prevalence of 
remission and sustained remission for more than 12 months in a cohort of RA patients in the United Arab Emirates (UAE) 
and explore predictors of remission and sustained remission in these patients.

Methods
Study Design
A prospective study was conducted in Dubai Hospital, a secondary care hospital serving the city area of the Emirate, 
between January 1, 2018, and December 31, 2019, including all consecutive patients with RA attending the rheumatol-
ogy clinic.

Patient’s Selection
In December 2018, 5,607,981 patients were actively registered with the Dubai Health Authority. The majority of patients 
were residents of the Emirate of Dubai; others lived in neighboring Emirates. The rheumatology care in Dubai Health 
Authority is unified under one service line that serves the urban and rural areas in two hospital settings, Dubai Hospital 
and Hatta Hospital, respectively. During the two-year study period, the rheumatology department in Dubai Hospital has 
completed an average of 14,000 consultation visits per year.

To ensure the accuracy of the data, the lead investigator and one of the co-investigators validated the gathered data 
extracted independently from the electronic medical record, with an excellent correlation rate between the investigators.

Inclusion and Non-Inclusion Criteria
All patients meeting the inclusion criteria were recruited as of January 1, 2018. Inclusion criteria consisted of adults aged 
18 and above, who fulfilled the 2010 ACR/ EULAR classification criteria for rheumatoid arthritis22 and consented to 
enroll in the study during routine clinical visits.

Non-inclusion criteria consisted of patients who missed the follow-up visit during 2018 (defined as patients who did 
not attend the rheumatology clinic or for whom the disease activity was not measured for six months or more), and those 
who were lost to follow-up in 2019 (defined as patients for whom disease activity was not measured by any of the 
activity measurement indices in four months since the last visit).

Patient’s Sociodemographic and Clinical Information
Demographic characteristics and clinical information were retrieved from electronic medical records and validated 
through interviews with the patients attending the clinics. These data included age, age at the time of diagnosis, gender, 
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ethnicity, smoking status, weight, and height (to calculate the body mass index - BMI), educational background, 
insurance coverage for biological products, and access to medications. Disease-related variables were also recorded, 
including disease duration and whether the initial presentation to the clinic was less than 42 days. Additional laboratory 
results were collected, including ESR, CRP, and the status of ACPA, and RF.

Outcomes and Clinical Assessments
Several assessments and evaluations were performed at each visit, ie, the number of missed follow-up visits, the number 
of swollen joints/number of tender joints, the Charlsons’ Comorbidities Index (CCI), and the atherosclerotic cardiovas-
cular disease risk (ASCVD). A general assessment of the patient was also done using specific scales, ie, Value of Disease 
Activity Score 28 (DAS28),23 Clinical Disease Activity Index (CDAI),23 Simplified Disease Activity Index (SDAI),23 

Health Assessment Questionnaire Disability Index (HAQ),24 and if the patients were lost to follow-up. The CDAI/SDAI 
was chosen over the DAS28 since they are more stringent than the DAS28 in assessing clinical remission.25,26 Moreover, 
CDAI/SDAI correlates better with patients reported outcomes than DA28 in patients with RA.27

HAQ is a 41-item scale measuring functional status in RA and yielding a total score ranging from 0 to 3.0 (in 0.125 
increments). Higher scores indicate worse functioning, with 0 = no functional impairment and 3 = complete 
impairment.24

Remission was defined according to the CDAI/SDAI criteria:28 patients with an SDAI ≤3.3 and CDAI ≤2.8 at any 
visit during 2018 were considered in remission. All patients who reached remission in December 2018 were followed 
until December 31, 2019. Patients were subsequently classified into two groups: 1) patients with sustained remission for 
12 months (maintained CDAI/SDAI criteria definition of remission throughout 2019) and 2) patients who relapsed during 
follow-up of the same year (did not achieve the SDAI & CDAI remission).

The primary outcome was to estimate the prevalence of remission and sustained remission for more than 12 months in 
this cohort of RA patients. Secondary outcomes were to explore predictors of remission and sustained remission.

Treatment and Compliance
All previous and current conventional treatments were noted, including steroids, traditional/conventional disease- 
modifying anti-rheumatic drugs (DMARDs, including methotrexate, sulfasalazine, hydroxychloroquine, and lefluno-
mide), biologic disease-modifying anti-rheumatic drug (bDMARDs, including abatacept, anti-TNF drugs [adalimumab, 
certolizumab, etanercept], IL-6 inhibitors [tocilizumab], anti-CD20 inhibitors) and targeted synthetic disease-modifying 
anti-rheumatic drugs (tsDMARDs), Janus kinase inhibitors (JAK inhibitors, ie, tofacitinib and baricitinib), both referred 
to as biologics.16

Patients were asked to give a subjective estimation of their treatment compliance. Compliance was then defined as 
follows: 100% (almost always taking the prescribed medicine), 75% (usually missing 25% of the scheduled dose), 50% 
(usually missing 50% of the scheduled dose), and 25% (taking less than 25% of the scheduled dose or not taking the 
active treatment at all).

Data and Statistical Analysis
Descriptive statistics, Student’s t-test, Mann–Whitney U-test, Chi-square (X2), and Fisher’s exact test were used for 
statistical analysis as appropriate. Demographic data and disease and treatment characteristics were described as median 
and the 25th–75th interquartile range (IQR).

The Relative Risk (RR) and confidence interval (CI) were calculated using 2×2 tables of different demographic and 
clinical variables to compare patients with sustained remission and those with relapse. Chi-square (X2) and Fisher’s exact 
test were used to compare percentages between groups, and Student’s t-test and Mann–Whitney U-test for continuous 
variables.

Multiple regression analyses were performed to investigate the impact of different factors at baseline on remission 
and sustained remission. Variables to be included in the different models were selected based on their statistical 
significance in the univariate analysis (variables with p-values <0.1) and their clinical relevance. Significant variables 
were isolated using stepwise forward selection described as t-value: the coefficient divided by the standard error. 
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Statistical analysis was performed using Minitab version 18.1 software. All statistical tests were two-sided; a p-value less 
than 0.05 was considered statistically significant.

Results
Patient’s Selection and Sociodemographic Features
Among the 470 patients who were screened at the Dubai Health Authority Registry and met the inclusion criteria, 26 
(5.53%) missed the follow-up (defined as patients who did not attend the rheumatology clinic or for whom the disease 
activity was not measured for six months or more), yielding a total of 444 patients to be followed during 2018 (Figure 1).

The majority of patients included in the study were Arabs 86.3% (n = 383). Other nationalities include 12.9% (n = 53) 
from the Indian subcontinent, 1.6% (n = 7) non-Arab Middle Eastern, 0.2% (n = 1) from South East Asia. Almost half of 

Figure 1 Participants flowchart. 
Notes: *Evaluation performed in December 2018 following the ACR/EULAR remission criteria: SDAI ≤3.3 and CDAI ≤2.8; **Missing the follow-up is defined as patients 
who did not attend the rheumatology clinic or for whom the disease activity was not measured for six months or more; ***Among the 120 patients followed in 2019, 46 
(38.6%) achieved a sustained remission, 68 (56.5%) had an active disease, 1 (0.8%) deceased and 5 (4.1%) had a lost follow up. 
Abbreviation: RA, Rheumatoid arthritis.
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the patients had a secondary level of education (49.8%; n = 221), while almost 43% (n = 190) had a university level and 
only 7.4% a primary educational level. Disease activity scores were measured in four consecutive visits during 2018 in 
87.4% SDAI, 91.7% CDAI, and 84.7% DAS28.

Remission (2018): Prevalence and Associated Factors
Remission in 2018 was reached by 30.4% according to the CDAI classification, 31.1% according to SDAI, while 226 
(50.9%) achieved DAS28 remission (disease activity was assessed every 3 months on four consecutive visits during 
2018). More details related to remission rates and RA disease activities are shown in Table 1.

Comparative assessment of baseline factors associated with remission versus active disease is displayed in Table 2. 
Patients from the remission group had significantly lower age (mean age of 51 years versus 54 in the active group; 
p-value=0.01), lower disease duration (median of 5 years versus 7 for the active disease group; p-value = 0.001) and 
lower HAQ scores, and thus better functioning than the active disease group (median HAQ score of 0.65 in the remission 
group versus 0.94 in the disease group; p-value=0.0001). Moreover, the number of patients switching to another 
treatment consisting of a biological agent (including anti-TNF drugs, IL-6 inhibitors or abatacept) was significantly 
higher in the active group as compared to the remission group (p-value=0.001). In fact, none of the patients from the 

Table 1 Rheumatoid Arthritis Disease Activity Scores and Remission (n = 444; Last Quarter – Q4 – of 2018)

Measurement Indices Remission Low Disease Activity Moderate Disease Activity High Disease Activity

DAS28 226 (50.9%) 95 (21.39%) 113 (25.45%) 10 (2.27%)

CDAI 135 (30.4%) 224 (50.45%) 69 (15.54%) 16 (3.60%)

SDAI 138 (31.1%) 220 (49.55%) 73 (16.44%) 13 (2.9%)

Abbreviations: CDAI, Clinical Disease Activity Index; DAS28, Value of Disease Activity Score 28; SDAI, Simplified Disease Activity Index.

Table 2 Comparative Assessment of Patients with Remission versus Active Disease (Quarter 4 2018)

Variables Remission† (n=120) Active Disease (n=324) p-value

Age (Median in years)‡ 51 (41–59) 54 (46–62) 0.01¶

% Female 103 (85.8%) 297 (91.7%) 0.2582

Smoking 9 (7.5%) 6 (1.9%) 0.1005

BMI‡ (kg/m2) 29.9 (26.9–35) 29.7 (25.2–35.1) 0.9421

Number of patients with RA having insurance  
cover biological treatment§

113 (94.2%) 308(95.1%) 1.0000

Disease duration (years)‡ 5 (2–10) 7 (4–13) 0.001¶

Age at diagnosis (years)‡ 44.5 (35.8–52) 45 (36–53) 0.2538

% Early RA (Disease duration < 2 years) 32 (26.6%) 48 (14.8%) 0.0554

% of patients with positive RF 79 (65.8%) 193 (59.7%) 0.4641

% of patients with ACPA 74 (61.6%) 194 (59.9%) 0.8848

Double positive (FR+ & ACPA +) 61 (50.8%) 155 (47.8%) 0.7774

HAQ score‡ 0.69 (0.2–1) 0.94 (0.35–1.3) 0.0001¶

(Continued)
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remission group switched to other biologics. All other demographical, clinical, and biological factors did not reach 
significance.

Sustained Remission (2019): Prevalence and Associated Factors
Among the 120 patients who achieved remission defined by (ACR/EULAR remission criteria: SDAI ≤3.3 and CDAI 
≤2.8) in 2018 and were followed in 2019, 46 (38.3%) reached a sustained remission over 12 months (based on the ACR/ 
EULAR remission: SDAI ≤3.3 and CDAI ≤2.8 criteria), 1 patient died (0.8%) during the third quartile of 2019, and 5 
(4.2%) were lost to follow-up (Figure 1).

More than half of the patients, 68 (56.7%), had an active disease in 2019, with 55 (45.8%) exhibiting low disease 
activity, 11 (9.2%) moderate disease activity, and only 2 (1.7%) high disease activity.

The Kaplan-Meier for sustained remission using the three different measurement indices is shown in Figure 2.

Table 2 (Continued). 

Variables Remission† (n=120) Active Disease (n=324) p-value

CCI % 91.5 (86.9–92.6) 90.2 (77.5–95.9) 0.0013¶

DMARDs 91 (75.8%) 247 (76.3%) 1.0000

Biologics alone# 26 (21.6%) 85 (26.2%) 0.5050

Biologics# & DMARDs 18 (15%) 73 (22.5%) 0.2067

JAK inhibitors +/-DMARDS 4 (3.3%) 22 (6.8%) 0.3311

Switching to another biologics because of failure in 2018 0 (0%) 12 (3.7%) 0.001¶

Prednisolone use > 3 months in 2018 23 (19.2%) 87 (26.9%) 0.2393

Notes: †Remission as defined by SDAI & CDAI; ‡Continuous variables presented as Median (Interquartile range; IQR); §Patients insurance coverage include 
biologics (assessment of access to medication); ¶Statistically significant results; #Biologics include anti-TNF drugs, IL-6 inhibitors and abatacept. 
Abbreviations: ACPA, Anti-citrullinated protein/peptide antibody; BMI, Body mass index; CCI, Charlsons’ Comorbidities Index; HAQ, Health Assessment 
Questionnaire Disability Index; RF, Rheumatoid factor.

Figure 2 Kaplan–Meier curves for sustained remission in 2019 (Q1-Q4). 
Abbreviations: By measurement indices: DAS28, Value of Disease Activity Score 28; CDAI, Clinical Disease Activity Index; SDAI, Simplified Disease Activity Index.
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Patients in the sustained remission group were younger (mean age 51 years versus 54 in the relapsed/active group; 
p-value=0.006), had lower disease duration (mean of five years versus seven years for the relapsed/active disease group; 
p-value=0.001), better functioning as evaluated by the HAQ scores (lower scores; p-value=0.004), a lower frequency of 
double-positive biological markers (RF+ and ACPA+), (30.9% versus 46.6% in the relapse/active group; p-value=0.03), 
and higher compliance rates than patients in the relapsed/active disease group (100% versus 80%, p-value=0.01) 
(Table 3).

Predictors of Remission: Multivariable Analysis
Multiple regression analysis taking remission in 2018 as the dependent variable showed that the HAQ score is inversely 
associated with remission (- 0.1243; p = 0.003) (Table 4; Model 1).

Table 3 Comparative Assessment Between Patients with Sustained Remission and Relapsed/Active Disease (2019)

Variables Sustained  

Remission† (n=46)

Relapsed/Active  

Disease (n=392)~

p-valuea Only Relapsed  

Patients (n=74)

p-valueb

Age‡ 51 (41–59) 54 (45–62) 0.006¶ 51 (44–60) 0.3548

% Female 38 (82.6%) 333 (85%) 0.7037 65 (87.8%) 0.4349

Smoker/Ex-smoker 3 (6.5%) 8 (2%) 0.1697 6 (8.1%) 1.0000

Insurance biologics§ 46 (100%) 364 (92.8%) 0.0350¶ 67 (90.5%) 0.0097¶

BMI‡ (kg/m2) 29.1 (25.7–32.2) 29.0 (26.6–35.1) 0.0215¶ 31.4 (27.3–35.6) 0.03¶

Disease duration‡ 5 (3–9) 7 (3–13) 0.001¶ 5 (2–10) 0.9652

Age at diagnosis‡ 44 (33.5–50) 45 (36–62) 0.2230 45 (36.3–52) 0.3485

% Early RA (Disease duration < 2 years) 7 (14.9%) 71 (18.11%) 0.7037 26 (35.1%) 0.0017¶

RF 31 (67.4%) 235 (59.9%) 0.3782 48 (64.8%) 1.0000

ACPA 29 (63%) 229 (58.4%) 0.5630 45 (60.8%) 0.8842

Double positive 23 (50%) 183 (46.6%) 0.03¶ 38 (51.3%) 0.8842

HAQ 0.35 (0.1–1.0) 0.9 (0.25–1.45) 0.004¶ 1 (0.4–1.0) 0.001¶

CCI% 90.2% (77.4–95.9) 90.2 (77.5–95.9) 0.5082 91.5% (90.15–91.5) 0.2109

DMARDs (as monotherapy at the time of the study) 38 (82.6%) 295 (75.3%) 0.2240 53 (71.6%) 0.0897

DMARDs (as monotherapy since diagnosis) 9 (19.6%) 71 (18.1%) 0.8572 11 (14.9%) 0.4570

DMARDs Combination 2 (4.3%) 50 (12.8%) 0.0398 19 (25.6%) 0.0001

Biologics# (as monotherapy at the time of the study) 7 (15.2%) 9 (2.3%) 0.0015 8 (10.4%) 0.3928

Biologics# (but used DMARDs in the past) 11 (23.9%) 88 (22.4%) 0.8667 15 (20.3%) 0.6089

Biologics# & DMARDs 7 (15.2%) 73 (18.6%) 0.7037 11 (14.9%) 1.000

JAK inhibitors 2 (4.3%) 24 (6.1%) 0.7475 2 (2.7%) 1.0000

Switching to another biologics because of failure in 2019 0% 0% 1.0000 0.0% 1.0000

Prednisolone used> 3 months in 2019 8 (17.4%) 95 (24.2%) 0.2933 15 (20.7%) 0.5891

Compliance rate 100% (80–100) 80% (75–100) 0.01¶ 80% (75–100) 0.01¶

Notes: ~The number of 392 patients include: 120 patients who achieved remission; 46 patients with sustained remission; 74 with relapse, out of which 6 lost follow up; 
†Remission as defined by SDAI & CDAI; ‡Continuous variables presented as Median (Interquartile range; IQR); §Patients insurance coverage include biologics (assessment of 
access to medication); #Biologics include certolizumab pegol, etanercept, adalimumab, infliximab, golimumab, tocilizumab, abatacept, and rituximab). ap-values for the 
comparison between patients with sustained remission and those with a relapsed/active disease; bp-values for the comparison between patients with sustained remission and 
those with a relapsed disease only (patients who were in remission in 2018, but relapsed in 2019); ¶Statistically significant results. 
Abbreviations: ACPA, Anti-citrullinated protein/peptide antibody; ASCVD, Atherosclerotic Cardiovascular Disease Risk; BMI, Body mass index; CCI, Charlsons’ 
Comorbidities Index; DMARD, Disease-modifying anti-rheumatic drug; HAQ, Health Assessment Questionnaire Disability Index; IQR, Interquartile range; JAK, 
Janus kinase Inhibitors; RF, Rheumatoid factor.
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Predictors of Sustained Remission: Multivariable Analyses
Predictors of sustained remission in 2019 (as compared to relapse/active disease) as the dependent variable showed 
significantly higher sustained remission rates in male gender (versus female, −0.1436; p = 0.013), shorter disease 
duration (−0.00511; p = 0.035), HAQ (lower HAQ scores, −0.0907; p = 0.001), and higher compliance rates 
(0.00787; p = 0.012) (Table 4; Model 2).

However, when considering patients with sustained remission in 2019 as dependent variable compared to those who 
relapsed only, age was the only variable identified as significantly associated with sustained remission rates: higher rates 
being noted in younger patients versus older ones (−0.01799; p-value=0.004) (Table 4; Model 3).

Discussion
This study aimed to assess the prevalence and the predictors of remission and sustained remission rates in a sample of 
patients with RA. Real-world data evidenced that remission in RA patients is a relatively achievable goal in clinical 
practice; sustained remission, however, is harder to maintain over time.1,3 Achieving sustained remission remains 
a challenging issue for health-care professionals, as disease state and relapse have a detrimental impact on the quality 
of life of patients and families. Thus, identifying predictors for sustained remission is paramount for implementing 
patient-tailored strategies for better clinical outcome, and cost-effective approach.1,3

In this population-based study, the percentage of remission achieved in RA patients was around 31% according to 
ACR/EULAR and 50.9% according to the DAS28 remission criteria. The 12-months sustained remission rates ranged 

Table 4 Regression Analysis Taking Remission or Sustained Remission (in 2019) as Dependent Variables

Model 1: Regression analysis taking remission (as categorical variable- 2018) as dependent variable.

Variable* Coefficient SE Coefficient T-Value p-value VIF

HAQ −0.1243 0.0419 −2.97 0.003** 1.04

Model 2: Regression analysis taking sustained remission (as categorical variable- 2019, versus relapsed/active disease) as dependent variable.

Variable* Coefficient SE Coefficient T-Value p-value VIF

Disease duration (2018) −0.00511 0.00242 −2.11 0.035 1.06

HAQ −0.0907 0.0276 −3.29 0.001 1.03

Female (versus male) −0.1436 0.0578 −2.48 0.013 1.25

Compliance rate 0.00787 0.00309 2.55 0.012 1.00

Model 3: Regression analysis taking sustained remission (as categorical variable- 2019, versus relapsed disease) as dependent variable.

Variable* Coefficient SE Coefficient T-Value p-value VIF

Age −0.01799 0.00625 −2.88 0.004 5.11

Age at diagnosis 0.00941 0.00622 1.51 0.132 5.12

HAQ 0.1263 0.0710 1.78 0.077 1.02

BMI at baseline −0.0077 0.00590 −1.31 0.194 1.03

ACPA (positive versus negative) 0.0996 0.0712 1.40 0.164 1.05

Prednisolone treatment (used> 3 months in 2019 versus less than 3 months) −0.1335 0.0898 −1.49 0.139 1.04

Notes: Model 1: *Variables entered in the model: Age, age at diagnosis, gender, BMI, disease duration (2018), ASCVD risk (%), CCI, HAQ score, 
smoking status, RF, ACPA, number of DMARDs taken by the patient. **Numbers in bold are significant values (p-value <0.5). Model 2: *Variables 
entered in the model: Age, age at diagnosis, gender, BMI, disease duration (2018), ASCVD risk (%), CCI, HAQ score, smoking status, insurance 
biologics, ACPA, number of DMARDs taken by the patient, compliance. Numbers in bold are significant values (p-value <0.5). Model 3: *Variables 
entered in the model: Age, age at diagnosis, gender, BMI, disease duration (2018), CCI, HAQ score, smoking status, ACPA, prednisolone in 2019, 
number of DMARDs taken by the patient and biologics therapy. Numbers in bold are significant values (p-value <0.5). 
Abbreviations: ACPA, Anti-citrullinated protein/peptide antibody; CCI, Charlsons’ Comorbidities Index; DMARD, Disease-modifying anti- 
rheumatic drug; HAQ, Health Assessment Questionnaire Disability Index; SE, standard error of the coefficient; VIF, variance inflation factor.
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from 38.3% for the ACR-EULAR to 69.3% for the DAS28. This result was expected because of the less stringent criteria 
of the DAS28. Comparing remission and sustained remission rates among studies is difficult, partly due to the wide range 
of available definitions and criteria, disease stages (early RA or established RA), patient characteristics, and treatment 
regimen.1,10 Despite these potential discrepancies, the numbers reported in this study are similar to what was reported in 
another study with a 6-month follow-up18 (45.6% and 44%, respectively, according to the CDAI and SDAI criteria). 
However, these sustained remission rates are relatively higher than what was previously reported elsewhere,10,13–15,17 

which can be attributed to the lower follow-up period (6 months18 and 12 months in the current study) as compared to 
other studies (reporting sustained remission outcomes in patients from 3 to 8 years).13,14,29 Indeed, it is always 
a challenge to maintain large proportion of patients with RA in sustained remission over a long time. Hence, 
rheumatologist in daily practice should regularly continue to measure disease activity on regular intervals and optimize 
patients management to achieve the common quest of sustained remission.14 Several other factors could explain such 
high remission and sustained remission rates, including the early detection strategies adopted in the UAE (encompassing 
nationwide support groups and awareness programs), efficient referral systems, good health coverage of treatment costs 
(including the use of DMARDs at an early stage), and access to specialized physicians.20,30 It is noteworthy that the 
sustained remission rates are somehow notable despite the relatively low prescription of biologics in the present study 
(less than 30% of our patients).

Interestingly, the only factor for sustained remission among patients who achieved remission during the first year was 
age: younger patients reported higher sustained remission rates than older ones. These results are in line with previous 
reports identifying that older age, especially at symptoms onset, was associated with more disability and worse HAQ 
scores.31,32

Furthermore, male gender, shorter disease duration, lower HAQ scores, and higher compliance rates are among 
sustained remission predictors. Several studies from early and established RA cohorts reported that male is an 
independent predictor for sustained remission.3,11,13,14,17,29,33 Different hypotheses have been suggested to explain, 
such as observation, including the role of hormone fluctuations, genetic differences, differences in immunological and 
psychological responses, and drug dosing differences.10,13

Expectedly, shorter disease duration was identified as a predictor of sustained remission, similarly to other 
studies.11,12,17,18 Such finding highlights the importance of an early and timely diagnosis and intervention before any 
functional disability develops in patients with RA. Thus, rheumatologists in the UAE should be diligent in the early 
detection of low levels of clinical disease activity.11 Meticulous monitoring and optimizing treatment to achieve 
remission should be the standard in real-world practice to improve patients’ quality of life and reduce long-term cost.

In this study, patients in the remission and sustained remission groups had higher functioning scores as evaluated by 
the HAQ (the only variable identified as the predictor for both remission and sustained remission), in line with other 
findings.10,14,15,33 Studies have shown that HAQ is one of the strongest predictors of long-term outcomes;34 it is also 
a predictor of remission and functional outcomes,15 mortality,35 and treatment response.24,36 Hence, patients with higher 
HAQ scores at baseline, probably reflecting the cumulative effects of the disease and later onset of diagnosis, might be 
offered more aggressive therapies since they are less likely to achieve remission than other patients.

Regarding pharmacological treatment, conventional DMARDs were the most prescribed medications in our popula-
tion (around 76%), and to a lesser extent biologics, or the association of several therapeutic classes, as previously 
described in UAE cohorts.20,37 However, these treatments were not significantly different between the remission/ 
sustained remission group and active/relapsed disease patients. Irrespective of the treatments, patient adherence to 
therapy has been identified as an independent predictor of sustained remission, where patients from the remission 
group had a 100% median subjective compliance rate compared to 80% with the other group. Compliance to treatment 
showed to be suboptimal among RA patients in clinical settings, ranging from 11% to 80%.38–40 Poor adherence was 
associated with detrimental outcomes, including increased disease flares, lower remission and sustained remission rates, 
poor quality of life, and higher economic health-care costs.38,41–44 Treatment adherence is paramount in RA patients, 
particularly in the early phases of the disease, since aggressive treatment during this phase has been shown to prevent 
structural damage and result in higher remission rates.31,45
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Numerous factors could induce poor adherence to treatment, including patient beliefs, medication side effects and 
costs, and disease-related psychological distress (such as anxiety and depression), leading to detrimental outcomes.38,43,46 

Educational material/visual aids can be prepared and offered to patients while considering their literacy level.20,38,43

Limitations and Strengths
This study has some limitations mainly related to the data coming from one center compared to other international 
cohorts, which have larger sample size. However, it is the largest in the UAE, enrolling “real-world” patients from the 
Dubai Health Authority Registry; the data included several sociodemographic, biological, and clinical/treatment features. 
Some data and variables were missing, such as compliance at remission, which could have been interesting to evaluate. 
Furthermore, compliance with treatment was subjectively evaluated, with possible recall bias related to the retrospective 
evaluation; it would have been valuable to assess it using validated questionnaires for medication adherence or calculate 
the medication possession ratio. Finally, the follow-up period was relatively short (two years), and it would be interesting 
to extend this follow-up, especially in patients with sustained remission, to evaluate their disease status over time.

Despite all these limitations, this study has several strengths. Three different commonly used remission criteria were 
considered to define remission (DAS28, SDAI, CDAI), and all patients who met the ACR/EULAR inclusion criteria for 
RA were included, regardless of whether they have an early RA or an established disease, which might better reflect 
current practice. Moreover, since the study is prospective and not retrospective, remission and sustained remission were 
evaluated over time. Hence, the two-year follow-up period allowed the identification of the baseline predictors of both 
remission and sustained remission rather than an evaluation at a single point in time, making our results more reliable and 
of higher clinical relevance.

Future Perspectives
It is paramount to follow up with the patients (38.3%) who could maintain the 12-month sustained remission during the 
consecutive year and check their remission status after two years. Factors associated with sustained remission, including 
telemedicine services, should be evaluated in RA management during the COVID-19 pandemic. Such services have been 
reported to be a successful alternative to face-to-face visits in rheumatology clinics, with considerable satisfaction to both 
patient and physician.47,48

Conclusion
Our findings demonstrated the importance of conducting regional studies to elucidate the specific predictors for sustained 
remission in rheumatologic diseases such as RA. The results presented in this article are of great relevance as some of the 
factors could be avoidable or modifiable, suggesting the need for implementing timely and appropriate T2T strategies. 
Hence, early detection and close monitoring of patients in the UAE are crucial to achieving remission, improving quality 
of life, and reducing management costs. Clinicians should identify specific barriers to non-compliance in the UAE and 
promote the culture of treatment adherence among their patients.
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