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professional advice. Going forward, emphasis on the agree-
ment between patient and rheumatologist on treatment, 
specifically regarding how DMARDs help relieve symp-
toms and their proper use, could help reduce the percentage 
of MHDA patients in the UAE.
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Introduction

Treating rheumatoid arthritis (RA) to target (T2T) is 
quickly becoming a standard of care around the globe after 
the strategy’s success with diabetes and hypertension [1]. 
In clinical trials, T2T has proven more effective in achiev-
ing treatment goals than standard care [2–4]. Despite the 
aforementioned trials’ promise, the realities of daily clinical 
care can create obstacles in achieving treatment goals [5, 
6]. Due to patient cohort selectivity, which often negatively 
selects for co-morbidities, co-prescriptions, and long-stand-
ing disease, trial results do not directly translate to success 
in regular care [7]. In addition, the majority of countries’ 
insurance plans only allow for the use of biological agents 
after traditional disease-modifying anti-rheumatic drugs 
(DMARDs) fail to adequately control a patient’s RA [8]. 
This treatment plan stands in stark contrast to the results of 
several clinical trials, which found that early RA patients 
had significantly greater improvement when treated early 
with biologics [9, 10].

T2T works by preestablishing a treatment goal and 
working to achieve that treatment goal through regular 
assessment of disease activity and subsequent prescrip-
tion adjustment when disease persists [2]. For RA, the T2T 
goal is typically remission or low disease activity (LDA) 
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patients had been previously treated with sulfasalazine (36 
in LDA vs. 14 in MHDA, P = 0.002) or was presently on 
biological treatments (24 vs. 9, P  =  0.013). For the 85 
MHDA patients, 40 (22 % of 182) exhibited resistant dis-
ease with 25 (13.7 % of 182) failing their current first tier 
disease-modifying anti-rheumatic drug (DMARD) treat-
ment or combinations and 15 (8.2  % of 182) failing cur-
rent anti-TNF or biologic treatment. Reasons listed were 
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for long-standing disease where remission may be unre-
alistic [11]. There exist several definitions of LDA, but 
here, it is defined as a disease activity score in 28 joints 
(DAS28) ≤3.2. When translated to clinical practice, how-
ever, achieving target disease activity can be difficult with 
some patients remaining on one DMARD despite persistent 
disease.

In the UAE where this paper’s patient cohort was based, 
the average DAS28 score remains a high 4.3 with an aver-
age of 3 swollen joints of 28 [12]. This paper set out to 
determine factors that affect LDA and possible barriers to 
disease control in patients with moderate or high disease 
activity (MHDA) within the UAE. Barriers were based 
on prevalent barriers to disease control in a similar study 
in Australia [7] and included irreversible joint damage, 
inability to pay for treatment, resistant disease, patient-
driven preferences, etc. In better understanding the major 
barriers within the UAE, rheumatologists of the region may 
be better able to control persistent disease and allow more 
patients to reach their treatment goal.

Patients and methods

The cohort consisted of 182 of 182 consecutive patients 
seen at a private clinic by the same rheumatologist in 
Dubai, UAE over a 2-month period. Following study 
approval by the local ethics board, data were collected 
through chart reviews with the written informed consent 
of patients during routine follow-up appointments per-
mitting a cross-sectional look at the clinic’s RA patients. 
Data collected included treatment/demographic and 
DAS28 data, all of which are collected routinely by the 
rheumatologist. Following data collection, patients were 
then separated into two groups: LDA (DAS28 ≤ 3.2) and 
MHDA comprised of patients with either moderate dis-
ease activity (3.2 < DAS28 < 5.1) or high disease activity 
(DAS28 ≥ 5.1). We then examined the data for variables, 
which may be associated with LDA, and re-examined the 
MHDA group for barriers as described below.

Clinical evaluation

The consulting rheumatologist reviewed RA clinical fea-
tures (classification criteria, comorbidities, etc.), noted all 
previous and current DMARDs and reasons for discon-
tinuation if relevant, and performed a 28-joint count not-
ing the number swollen or tender joints. The charts also 
included a physician global assessment of disease activity 
and laboratory tests noting erythrocyte sedimentation rate 
(ESR), C-reactive protein (CRP) levels, rheumatoid fac-
tor (RF) status, and anti-cyclic citrullinated protein (anti-
CCP) status. Demographic data such as sex, age, height, 

weight, delay to diagnosis/treatment, and ethnicity were 
also collected.

Patient self-report

Patients completed the standard Health Assessment Ques-
tionnaire (HAQ) and a visual analog scale (VAS) for patient 
global status. The HAQ administered did not include an 
“aids and devices” or “help from other people” section.

Disease activity measures

Current disease activity was measured using DAS28 
scores. DAS28 scores were calculated using the standard 
formula according to a 28-joint count of both swollen joints 
(SJC28) and tender joints (TJC28). Data were then entered 
into the formula DAS28  =  0.56 * sqrt(TJC28)  +  0.28 * 
sqrt(SJC28)  +  0.70 * Ln(ESR)  +  0.014 * patient global 
status from 1 to 100. Patients were then separated into LDA 
and MHDA as described previously.

Statistical methods

Demographic and clinical characteristics were computed 
separately for those with LDA and MHDA using the means 
and standard deviations for numeric variables (e.g., age and 
delay in treatment) and frequency distributions for categori-
cal variables (e.g., race and RF status). Differences between 
the two patient groups on such variables were tested using 
the independent t test (or Wilcoxon rank sum test for vari-
ables that were not normally distributed) for numeric vari-
ables and the chi-square test (or Fisher’s exact test when 
expected cell counts fell below 5) for categorical variables.

Results

Patients

Current DAS28, calculated with a recent ESR measure-
ment, was available for all 182 patients, consisting of 149 
females and 33 males with a corresponding 4.52:1 female 
to male ratio and an average DAS28 of 3.35 ±  1.29. RF 
and/or anti-CCP status were not available for 31 patients 
due to varying insurance plan coverage. Overall, 97 patients 
(53  %) met the criteria for LDA. Age, gender, delay to 
treatment, HAQ, and other demographic/RA-related vari-
ables for both groups are summarized below (Table 1).

Treatment

Overall, the majority of both LDA and MHDA patients had 
either previously or were currently taking methotrexate, 
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typically the primary standard of RA care [13, 14]. Other 
notable differences in treatment patterns between the 
two groups were the significantly larger portion of LDA 
patients currently on biological treatment (24 vs. 9) and 
who had previously taken sulfasalazine (SSA, 36 vs. 14).

Barriers to disease control

Figure  1a summarizes the barriers listed by the consult-
ing rheumatologist. Of the 17 patients who fell under 

patient-driven preference, 10 stopped or refused treatment 
against professional advice and 7 stopped treatment due to 
pregnancy-related reasons. In addition, the rheumatologist 
noted that the 3 listed under other all had high ESR scores 
due to infection despite LDA indications otherwise. Safety 
concerns included active Hepatitis C infection and concur-
rent cancer treatment. Noninflammatory musculoskeletal 
pain was primarily due to fibromyalgia or other chronic ill-
nesses. There also remained 40 patients who should have—
following T2T theory—changed treatment plans due to 
persistent disease, yet according to our data had failed to do 
so. Upon further examination of the 25 patients who were 
failing current DMARD treatment and 15 failing current 
biologic treatment, we found several prevalent, primarily 
socioeconomic reasons, which had prevented the rheuma-
tologist from successfully implementing T2T (Fig. 1b, c).

Discussion

Barriers to disease control can be divided into two catego-
ries—modifiable and fixed. Barriers such as irreversible 
joint damage and comorbidities we considered fixed, as the 
treating rheumatologist could do little differently to achieve 
the target. On the other hand, barriers such as patient-
driven preference and inability to afford biologics, we felt 
could possibly be modified through educational efforts and 
increased insurance coverage. Given 9 of 17 patients under 
patient-driven preference stopped treatment on their own 
against professional advice citing that they felt the treat-
ment was no longer necessary at the time, we highlight the 
need for an agreement between patient and rheumatologist 
on treatment [1] with emphasis on the effects of DMARD 
treatment and the responsibilities of the patient during the 
course of treatment. In addition, while we recognize that 
the ability to afford biologics does not directly correlate 
with LDA, the number of patients who could not access 
all treatment options presently available is alarming. It 
should be noted that when a patient was unable to access 
all treatment options, another solution was provided as per 
Smolen’s 2010 recommendations [1]. Nonetheless, we feel 
that a study looking at the result of treating those MHDA 
patients unable to afford biologicals with the latter and 
could be of interest in the future. In addition, we feel that 
a study, which examines the possibility of barriers to dis-
ease control in the LDA patient group, would yield further 
insight into the application of T2T clinically in the UAE.

When comparing past and present treatment plans of 
LDA versus MHDA, there was a significantly higher per-
centage of LDA patients who had either previously been 
treated with SSA or were currently on biologicals. While 
our second finding correlates with findings in the litera-
ture regarding biological treatment [14], the first provides 

Table 1   Comparing demographic  data and  RA-related variables 
between LDA and MHDA patients

Notably, patients satisfying the description for LDA were a little over 
two times as likely to have previously used SSA or currently use bio-
logicals. No significant differences were noted in gender or ethnic 
distribution, delay to treatment, RF status, or anti-CCP status between 
categories. On average, patients with MHDA reported higher HAQ 
scores. In addition, the majority of patients had previously used meth-
otrexate as per standard practice

* Significant difference at the 5 % level
†  Percentages do not add to 100 % since patient might be taking sev-
eral drugs or has taken several drugs

Variable DAS28 ≤ 3.2
97 (53 %)

DAS28 > 3.2
85 (47 %)

P value

Age (years) 45.6 (10.5) 48.5 (12.1) 0.088

Gender

Female 78 (52.3 %) 71 (47.7 %) 0.586

Male 19 (57.6 %) 14 (42.4 %)

Race

South Asian 47 (55.3 %) 49 (50.5 %) 0.740

Arab 10 (11.8 %) 10 (10.3 %)

Caucasian 20 (23.5 %) 30 (30.9 %)

Other 8 (9.4 %) 8 (8.2 %)

Delay to treatment 
(months)

16.5 (31.0) 21.2 (42.0) 0.692

RF status (+) 55 (66.3 %) 65 (70.7 %) 0.532

Anti-CCP status (+) 41 (56.2 %) 39 (48.8 %) 0.359

HAQ 0.26 (0.31) 0.68 (0.56) <0.001*

Past medication†

Methotrexate 78 (80.4 %) 70 (82.4 %) 0.738

Imuran 4 (4.1 %) 5 (5.9 %) 0.736

SSA 36 (37.1 %) 14 (16.5 %) 0.002*

ARAVA 16 (16.5 %) 23 (27.1 %) 0.083

Biological 32 (33.0 %) 20 (23.5 %) 0.159

Current medication†

Methotrexate 54 (55.7 %) 49 (57.6 %) 0.788

Imuran 4 (4.1 %) 5 (5.9 %) 0.736

SSA 18 (18.6 %) 8 (9.4 %) 0.079

ARAVA 5 (5.9 %) 8 (9.4 %) 0.266

Biological 24 (24.7 %) 9 (10.6 %) 0.013*

Health insurance (yes) 74 (76.3 %) 57 (67.1 %) 0.167
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an interesting point of investigation. Although literature 
does exist on the benefits of SSA treatment [15], no lit-
erature mentions the benefits of previous SSA treatment 

on controlling RA. After further examination of the LDA 
group previously treated with SSA, we found no other 
notable commonalities amongst the group. The result 

Fig. 1   Analyzing MHDA 
barriers to disease control. a A 
quantification of the barriers 
to disease control listed by the 
consulting physician. b An 
in-depth analysis of the MHDA 
“Failing current DMARD” 
group to quantify prevalent rea-
sons for failing DMARD treat-
ment. c An in-depth analysis 
of the MHDA “Failing current 
biological” group to quantify 
prevalent reasons for failing 
biological treatment
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therefore may be due to our cohort choice, further elabo-
rated on below, or a finding worthy of future investigation.

Although this study represents a unique and novel 
opportunity to examine controlled RA barriers within the 
UAE, several limitations are recognized. Due to the short 
data collection period, several patients fell into the MHDA 
group due to insufficient time to assess present treatment 
effects. Hence, we cannot be sure if the aforementioned 
patients’ treatment plans were later effective. In addition, 
we recognize that patient data for this study were collected 
at one private clinic within the UAE; however, given the 
small number of practicing rheumatologists within major 
UAE cities, we felt we captured a relatively accurate pic-
ture of the general RA cohort within the nation. We also 
recognize that the cohort size may have been relatively 
small; however, because 1  month of data collection fell 
during the holy Islamic month of Ramadan, there were a 
significantly smaller number of patients who visited the 
clinic during that time. It is possible that the high percent-
age of LDA patients previously treated with SSA may also 
be due to cohort size. In addition, we recognize that patient 
visit frequency is variable and dependent on the degree of 
disease activity; however, because data were collected over 
2 months and routine follow-up appointments are regularly 
scheduled for all patients, we feel we were able to capture 
an accurate cross section of the patient cohort.

In summary, the factors associated with LDA were cur-
rent biological use or previous SSA use.
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