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Abstract
Objectives: Although the risk of diabetes mellitus has been recognised in rheumatoid arthritis, undiagnosed dysglycaemia 
remained under-reported. The study aimed to determine the prevalence and associated factors of dysglycaemia among 
patients with rheumatoid arthritis, utilising the oral glucose tolerance test.
Methods: This cross-sectional study involved patients with rheumatoid arthritis, aged ⩾30 years. Following an oral glucose 
tolerance test, they were divided into two: dysglycaemia and normoglycaemia. Demographic and laboratory parameters 
were compared using logistic regression analyses.
Results: There were 35.5% (55/155) patients with dysglycaemia (including 25.8% impaired glucose tolerance, 7.1% diabetes 
mellitus and 1.9% with both impaired fasting glucose and impaired glucose tolerance). Patients with dysglycaemia were 
heavier (65.5 ± 12.3 versus 60.7 ± 10.6 kg, p = 0.01), had wider waist (89.0 ± 12.5 versus 83.1 ± 9.6 cm, p < 0.01), lower 
high-density lipoprotein cholesterol (1.4 ± 0.3 versus 1.5 ± 0.4 mmol/L, p = 0.02), higher triglyceride (1.3 (0.9–1.8) versus 0.9 
(0.8–1.2) mmol/L, p < 0.01) and intercellular adhesion molecule-1 (361.79 (290.38–481.84) versus 315.92 (251.45–407.93) 
ng/mL, p = 0.01). History of smoking (odds ratio: 5.70, confidence interval: 1.27–25.7), elevated triglyceride (odds ratio: 2.87, 
confidence interval: 1.33–6.22) and intercellular adhesion molecule-1 (odds ratio: 1.003, confidence interval: 1.001–1.006) 
were significantly associated with dysglycaemia.
Conclusions: Prevalence of undiagnosed dysglycaemia, particularly impaired glucose tolerance, was high in these patients 
with rheumatoid arthritis, using a 75-g oral glucose tolerance test, which was not associated with disease activity or 
corticosteroid use. Those with high triglyceride, history of smoking and elevated intercellular adhesion molecule-1 were the 
two significant predictors for dysglycaemia in our patients with rheumatoid arthritis. Oral glucose tolerance test could be an 
important laboratory investigation for dysglycaemia in these high-risk patients.
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Introduction

Rheumatoid arthritis (RA) is a chronic progressive inflam-
matory autoimmune disease, mainly affecting the joints. The 
clinical symptoms of the disease vary from mild self-limited 
disease to severe joint destruction and physical disability.1 
The global prevalence of RA is estimated to be around 
0.24%–1%.2,3 In 2010, the Malaysian National Inflammatory 
Arthritis Registry (NIAR) reported the prevalence of RA in 
Malaysia to be approximately 1%4 and the number increases 
to six-fold in 2019.5 Patients with RA have more than twice 
the mortality rate compared to the general population, with 
cardiovascular disease as a significant cause.6,7 Studies have 
also shown that patients with RA have higher risk of type 2 
diabetes mellitus (T2DM) and insulin resistance (IR).8,9 
Solomon et al., in a study of 48,478 patients, showed that the 
incidence rate for T2DM among RA patients was 8.6 per 
1000 person-years (95% confidence interval (CI): 8.5–8.7) 
and among controls was 5.8 per 1000 (95% CI: 5.8–5.8), 
with hazard ratio of 1.5 (95% CI: 1.4–1.5), after adjustment 
on age, gender and corticosteroid therapy.9

The prevalence of T2DM in patients with RA in Malaysia 
was estimated at 16.1%.4 This figure could have easily dou-
bled due to the alarming rise in the prevalence of T2DM, 
globally, regionally and nationally.10 The prevalence of IR is 
higher in RA patients, both in recent-onset and long-standing 
RA, compared to the general population, (51%, 58% versus 
19%, respectively).11 The increased risk of T2DM and IR in 
patients with RA was initially thought to be due to the chronic 
use of corticosteroid.12 However, this was subsequently dis-
puted, with more recent conflicting discussions that the 
development of T2DM in RA is independent of corticoster-
oid use.9 Interestingly, Tejera-Segura et al. demonstrated that 
the traditional factors associated with IR or cardiovascular 
risk factors have less effect on the IR in patients with RA 
compared to that in healthy individuals. The possible expla-
nation for this was the ongoing inflammation or the pro-
inflammatory state in patients with RA plays an important 
role in development of IR in patients with RA.13 Inflammatory 
cytokines such as C-reactive protein (CRP), interleukin-6 
(IL-6) and tumour necrosis factor-α (TNF-α) have been 
shown to be elevated in patients with RA.14 These inflamma-
tory cytokines play an important role in the pathogenesis of 
RA. The inflammatory process leads to activation of endothe-
lial cells resulting in endothelial dysfunction, which is an 
early preclinical marker of atherosclerosis. It induces athero-
sclerosis via increased expression of leukocyte adhesion 
molecules such as the intercellular adhesion molecule-1 
(ICAM-1), and vascular cell adhesion molecule-1 (VCAM-
1).15 The high levels of these inflammatory markers (CRP, 
IL-6, TNF-α, ICAM-1 and VCAM-1) were observed in 
patients with RA several years before the clinical manifesta-
tion of RA16 and they have been demonstrated to be predic-
tors of T2DM and its complications.14 IR correlates with RA 
disease activity and inflammatory markers such as TNF-α.17 

TNF-α inhibitors, such as etanercept and adalimumab, have 
been shown to reduce the risk of future cardiovascular 
events, through improvement of endothelial function and 
reduction of IR.18,19

The potential benefit of early screening for individuals at 
high risk for T2DM in reducing cardiovascular mortality is 
indisputable.20 The UK Prospective Diabetes Study (UKPDS) 
showed that early detection and optimal control of blood glu-
cose reduced morbidity and mortality, and slowed down the 
progression of microvascular and macrovascular complica-
tions in populations with T2DM.21 Recommendations out-
lined by the European League Against Rheumatism (EULAR) 
in management of RA include annual evaluation of cardio-
vascular risk factors to detect and prevent cardiovascular dis-
ease, in line with the national guidelines.22 Malaysian clinical 
practice guideline for T2DM recommends screening for dia-
betes in all adults aged 30 years and above, or earlier in higher 
risk groups. Venous fasting plasma glucose (FPG) should be 
done as the initial screening test and to proceed with oral glu-
cose tolerance test (OGTT) if FPG is non-diagnostically ele-
vated.23 However, in patients on corticosteroid, FPG may not 
be reliable to diagnose T2DM. Burt et al. reported an FPG of 
⩾5.6 mmol/L had 83% (95% CI: 36,100%) sensitivity in glu-
cocorticoid-naive patients but only 33% (95% CI: 8,70%) 
sensitivity in patients on long-term corticosteroid to diagnose 
diabetes.24 This study aimed to determine the prevalence of 
undiagnosed dysglycaemia among RA patients, with the 
administration of a 75-g OGTT and to investigate the factors 
associated with dysglycaemia.

Methods

This was a cross-sectional study, conducted in a rheumatol-
ogy centre in Malaysia. Recruitment was done over 6 months, 
from 1 August 2016 until 31 January 2017. Patients aged 
30 years and above, with the diagnosis of RA as determined 
by the 1987 American College of Rheumatology (ACR) or 
2010 ACR/EULAR classification criteria,25 were invited to 
participate in this study. Patients with prior diagnosis of 
overlap syndrome, T2DM and pre-diabetes, as well those 
already receiving any glucose-lowering drugs were excluded. 
Other exclusion criteria were pregnancy and within 6 months 
post-partum.

Patients were enrolled based on convenient consecutive 
sampling method. Demographic and clinical data were 
obtained from patients’ interviews and electronic medical 
records. Clinical disease activity index (CDAI)-22 was used 
to assess RA disease activity, which was performed by one 
investigator to minimise reporting bias. CDAI indicates RA 
disease activities, with higher number indicating more severe 
disease activity.26

Patients’ weight, height and blood pressure were measured. 
Two measurements were performed by the primary investiga-
tor using the same automated machine (GE ProCare 200 
model), which was available at the clinic. A mean of the two 
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measurements was used for analysis. Body mass index (BMI) 
was calculated by dividing weight in kilograms by the square 
of heights in metres. All measurements were recorded in 
standard international (SI) units. After an overnight fast, FPG, 
lipid profile (low-density lipoprotein cholesterol (LDL-c), 
high-density lipoprotein cholesterol (HDL-c) and triglycer-
ide), erythrocyte sedimentation rate (ESR), CRP and ICAM-1 
were obtained. An OGTT was performed in all study subjects 
by administration of 75 g of glucose mixed with water, con-
sumed over 15 min. Two-hour post-prandial (2HPP) glucose 
was obtained. Analysis for ICAM-1 was performed using the 
enzyme-linked immunosorbent assay (ELISA) method, while 
other biochemical measurements were performed according 
to standard laboratory procedures.

Dysglycaemia is defined as the composition of T2DM, 
impaired fasting glucose (IFG) and impaired glucose toler-
ance (IGT), according to glucose levels outlined by the 
Malaysian CPG for Management of T2DM 2019. T2DM 
was defined as FPG ⩾7.0 mmol/L or 2HPP glucose ⩾11.1 
mmol/L, IFG was defined as FPG between 6.1 and 6.9 
mmol/L and IGT was defined as 2HPP glucose between 7.8 
and 11.0 mmol/L.21,23 Patients who were actively smoking or 
had previously smoked were labelled as ‘ever smoked’.

This study was approved by Universiti Teknologi MARA 
Research Ethics Committee on 29 July 2016 (REF: 600-IRMI 
(5/1/6)) and National Medical Research Register (NMRR) 
Ethics Committee (NMRR-ID: NMRR-16-1179-31250).

Statistical analysis

The sample size was calculated to achieve precision of 5%, 
and confidence level of 90%, after considering the normal 
attrition of 20%. With estimated prevalence of T2DM among 
RA patients in Malaysia of 16.1% and RA population set at 
900 individuals, which corresponded to the number of RA 
patients attending the Rheumatology Clinic of the institution 
over 6 months, the calculated sample size was 151.

Statistical Package for the Social Sciences (SPSS for 
Windows Version 24.0, SPSS Inc., Chicago, IL, USA) was 
used for all statistical analyses. Continuous data were pre-
sented as mean and standard deviations or median followed 
by standard deviation, while categorical data were presented 
as numbers of patients and percentages. Based on OGTT 
results, patients were divided into two groups: dysglycaemia 
and normoglycaemia. Differences between these groups 
were analysed using independent t test for the parametric 
data, Mann–Whitney test for non-parametric data and chi-
square test for categorical variables.

All independent variables were analysed for the univariable 
analysis. Multivariable analysis was performed using binary 
logistic regression to ascertain the true effects of significant 
factors found on univariable analysis. Multicollinearity and 
interactions were checked for between the variables and there 
were no multicollinearity or interactions. Significance level 
was set at p < 0.05. The odds ratio (OR) was determined for the 

degree of association for each significant variable, and adjusted 
OR was calculated for the significant variables after multivari-
able analysis.

Only the independent variables that remain significant after 
multivariable analysis were included in the predictability 
models. Two predictability models were created: Model 1 
with the three significant variables (triglycerides, history of 
smoking and ICAM-1 level), and Model 2, we excluded 
ICAM-1 from the model, acknowledging the high cost of 
ICAM-1 measurements in clinical practise. We would like to 
know, if without the ICAM-1 in the model, whether triglycer-
ides and smoking would remain significant predictors for dys-
glycaemia in our cohort. We tested these two models using the  
receiver operating characteristic (ROC) curve analysis.

Results

Nine hundred ninety-eight patients (998) who attended the 
Rheumatology Clinic with the diagnosis of RA for at least 
6 months were screened. Two hundred six (206) patients 
with known T2DM prior to the study were excluded. Out of 
the 792 patients that were eligible for the study, we recruited 
156 patients who fulfilled both the inclusion and exclusion 
criteria. One patient failed the OGTT. A total of 155 patients 
were included in the statistical analysis, with a mean age of 
57 years, out of which 136 (87.7%) were females. The other 
demographic and clinical data are presented in Table 1.

Abnormal OGTT was identified in 55 of 155 patients, 
revealing a prevalence of dysglycaemia as 35.5%. Within the 
dysglycaemia group, 40 (25.8%) had IGT, 11 (7.1%) had 
T2DM, 3 had IFG and IGT (1.9%) and 1 had IFG (0.6%). 
Among these patients, 35 (60%) were obese, 9 (18%) were 
overweight, 10 (20%) were of normal weight and 1 (2%) was 
underweight. Patients with dysglycaemia compared to nor-
moglycaemia were found to be significantly heavier 
(65.5 ± 12.3 versus 60.7 ± 10.6 kg, p = 0.01), with signifi-
cantly wider waist circumference (89.0 ± 12.5 versus 
83.1 ± 9.6 cm, p < 0.01), higher systolic (134.5 ± 17.5 ver-
sus 128.2 ± 18.1 mmHg, p = 0.04) and diastolic blood pres-
sure (79.7 ± 8.7 versus 76.3 ± 10.5 mmHg, p = 0.04), lower 
HDL-c (1.4 ± 0.3 versus 1.5 ± 0.4 mmol/L, p = 0.02), higher 
triglycerides (1.3 (0.9–1.8) versus 0.9 (0.8–1.2) mmol/L, 
p < 0.01) and higher ICAM-1 levels (361.79 (290.38–
481.84) versus 315.92 (251.45–407.93) ng/mL, p = 0.02). 
Refer Table 2.

Univariable analysis showed that previous history or cur-
rent smoker, weight, waist circumference, systolic and dias-
tolic blood pressure, LDL-c, HDL-c, triglyceride and 
ICAM-1 were the significant associated factors of dysgly-
caemia in patients with RA. However, when these factors 
were subsequently included within a multivariable logistic 
regression analysis, only previous history or current smoker, 
triglyceride and ICAM-1 levels remained as the significant 
factors with adjusted OR of 5.70, 2.87 and 1.003, respec-
tively (Table 3).
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A predictability model which consisted of these factors 
was found to be significant with area under the curve (AUC) 
of 0.728 (95% CI: 0.65–0.81, p < 0.001). However, consid-
ering that ICAM-1 is expensive in clinical practice, a second 
predictability model excluding it was created. This model 
demonstrated that interaction between previous history or 
current smoker and elevated triglyceride level were signifi-
cant predictors of dysglycaemia in the study population of 
patients with RA with AUC of 0.712 (95% CI: 0.63–0.80, 
p < 0.001). Refer Table 4.

We also analysed the cohort of our patients who were on 
disease-modifying antirheumatic drugs (DMARDs). There 
were 142 patients on DMARDs, with the highest DMARD 
usage with methotrexate. However, only a small number of 
patients used biologics (n = 7/155, 4.5%). We provided the 
details of DMARDs used in our patients (Figure 1) and the 
cardiovascular risk profiles according to DMARDs (Table 5).

Discussion

The prevalence of patients with undiagnosed dysglycaemia 
following OGTT in this present study was 35.5% (n = 55/155) 

which was predominantly IGT (25.8%) followed by T2DM 
(7.1%). Ursini et al. reported a higher percentage of undiag-
nosed dysglycaemia of 43% and T2DM of 10%,8 while Hoes 
et al. reported 11% undiagnosed T2DM and 35% IGT.27 A 
plausible explanation for the lower prevalence of undiag-
nosed T2DM in our study cohort could be due to the regular 
annual screening with FPG in all patients with RA, which 
could have resulted in early detection of T2DM. However, 
this would have neglected patients with elevated post-pran-
dial blood glucose and IGT. In addition, fasting blood glucose 
has been reported to frequently be in the normal range, while 
post-prandial levels are elevated in patients with endoge-
nous28 and acute exogenous29 glucocorticoid excess. Our 
finding was somewhat similar with a recent report by Rajput 
et al. who demonstrated a prevalence of IGT of 14.67% fol-
lowing an OGTT.30 Comparatively, both studies demon-
strated high number of subjects with IGT, that is, Rajput et al. 
reported a ratio of 27/44 patients, while this study demon-
strated 40/55 patients. The rate of pre-diabetes which included 
IFG was, however, not statistically different from the control 
group.30 This observation would clearly underscore the need 
to perform glucose tolerance test to identify the post-prandial 
abnormality in this group of patients.

We demonstrated that there were significantly more 
patients with metabolic risks in the dysglycaemia group 
compared to the normoglycaemia group, as they were heav-
ier, had wider waist circumference, higher systolic and dias-
tolic BP, higher TG and lower HDL-C, which concur with 
previous studies.31,32 The link between lipid profile and RA 
has been shown to be non-linear, and some studies suggested 
that there is a complex genetic mechanism behind this.33 
Univariate analysis revealed HDL-C and triglyceride to be 
significantly associated with dysglycaemia. However, only 
triglyceride remained as a significant risk factor following 
the multivariable analysis. This further highlights the impor-
tance of detecting dysglycaemia, particularly hypertriglyc-
eridaemia, in this group of a seemingly low-risk population. 
Previous history or current smoking was identified as a 
strong risk factor associated with dysglycaemia, with an 
adjusted OR of 5.70, which concurred with previous reports 
demonstrating increased risk of metabolic syndrome in this 
population.34

Based on the findings by Burt et al., the use of oral corti-
costeroid is an expected risk factor of dysglycaemia.24 
However, our study revealed that oral corticosteroid use was 
not significantly associated with dysglycaemia. A plausible 
explanation could have been due to the restriction in the use 
of oral corticosteroid within 6 months of study period, while 
Burt et al. included long-term corticosteroid use. In clinical 
practice, long-term use of corticosteroid is usually avoided, 
while favouring short courses as bridging therapy towards 
more definitive treatment for newly diagnosed disease or 
during acute flares. In this cohort, most patients had a low to 
lower limit of moderate RA disease activity; thus, corticos-
teroid may not have been indicated in them. The other plau-
sible explanation is the limitation of the small number of 

Table 1. Demographic and clinical data on 155 patients with RA 
who underwent OGTT.

Demographic and clinical data No. of patients 
(%)

Age (mean ± SD) 57.18 ± 8.09
Female 136 (87.7%)
Ethnicity
 Malay 60 (38.5%)
 Chinese 61 (39.1%)
 Indian 34 (21.8%)
 Others 1 (0.6%)
Employment status
 Employed 41 (26.5%)
 Unemployed 59 (38.1%)
 Retired 50 (32.2%)
 Unknown 5 (3.2%)
Educational status
 Primary and secondary education 113 (72.9%)
 Beyond secondary education 27 (17.4%)
 Unknown 15 (9.7%)
Monthly income, n (%)
 <RM 3000 117 (75.5%)
 ⩾RM 3000 33 (21.3%)
 Unknown 5 (3.2%)
RA disease duration (mean ± SD) 11.49 ± 7.99
DMARDs
 No DMARDs 14 (9.0%)
 Monotherapy 67 (43.2%)
 2 or more DMARDs (including biologics) 74 (47.7%)
Use of corticosteroid within 6 months 23 (14.74%)

RA: rheumatoid arthritis; OGTT: oral glucose tolerance test; DMARDs: 
disease-modifying antirheumatic drugs.
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patients on oral corticosteroid and the lack of further details 
on preparation and dosages of the corticosteroid, which 
could affect the glycaemic status.

Disease activity and inflammatory markers had also been 
recognised to be associated with development of T2DM, pos-
sibly due to ongoing inflammation in patients with RA.14,35 In 
this study, we demonstrated that the ICAM-1 level was a sig-
nificant risk factor for dysglycaemia in this cohort. This find-
ing would be consistent with the pathophysiology of RA, in 
which the chronic inflammation had been shown to lead to 
endothelial dysfunction and increased expression of 

leukocyte adhesion molecules (ICAM-1 and VCAM-1) 
which are the early preclinical markers of atherosclerosis.15 
However, we did not find significant differences in CDAI, 
ESR or CRP between the dysglycaemia and normoglycaemia 
groups. The plausible explanation could be due to the low to 
lower limit of moderate RA disease activity. However, our 
study showed that dysglycaemia in long-standing RA with a 
mean disease duration of 11.7 years was associated with sig-
nificantly higher surrogate marker for endothelial dysfunc-
tion, as represented by ICAM-I. Further studies to investigate 
the different types of leukocyte adhesion molecules in RA 

Table 2. Comparison of various factors between RA patients with dysglycaemia and normoglycaemia.

Factors Dysglycaemia, n = 55 (n 
(%), mean ± SD or median 
(IQR))a

Normoglycaemia, n = 100 
(n (%), mean ± SD or 
median (IQR))a

p value

Age (years), mean ± SD 57.15 ± 8.66 57.20 ± 7.83 0.99
Gender, n (%)
Female 45 (81.8) 91 (91) 0.1
Ethnicity, n (%)
 Malay 22 (40.0) 37 (37.0) 0.56
 Chinese 21 (38.2) 40 (40.0)  
 Indian 11 (20.0) 23 (23.0)  
 Others 1 (1.8)      0  
Employment, n (%)
 Employed 13 (24.5) 28 (28.9) 0.29
 Unemployed 18 (34.0) 41 (42.3)  
 Retired 22 (41.5) 28 (28.9)  
Educational status
 Primary school and below 9 (18.0) 22 (24.4) 0.36
 Secondary school 32 (64.0) 50 (55.6)  
 Diploma and degree 9 (18.0) 18 (20.0)  
Monthly income, n (%)
 <RM 3000 43 (78.2) 74 (74.0) 0.56
 ⩾RM 3000 12 (36.8) 26 (26.0)  
Family history of T2DM 25 (47.2) 47 (48.5) 0.88
Previous or current smoker 7 (13.0) 3 (3.0) 0.02
Waist circumference, cm 89.0 ± 12.5 83.1 ± 9.6 <0.01
Weight, kg 65.5 ± 12.3 60.7 ± 10.6 0.01
BMI, kg/m2 26.85 ± 4.98 25.64 ± 4.41 0.14
Systolic BP, mmHg 134.5 ± 17.5 128.2 ± 18.1 0.04
Diastolic BP, mmHg 79.7 ± 8.7 76.3 ± 10.5 0.04
LDL-c, mmol/L 3.3 ± 0.9 3.1 ± 0.8 0.15
HDL-c, mmol/L 1.4 ± 0.3 1.5 ± 0.4 0.02
Triglycerides, mmol/L 1.3 (0.9–1.8) 0.9 (0.8–1.2) <0.01
RA disease duration, years 11.0 (6.0–16.0) 10.0 (5.0–14.7) 0.52
Steroid use within 6 months 7 (12.73) 16 (16) 0.57
Use of biologics 4 (7.27) 3 (3) 0.23
CDAI 10.9 ± 6.9 9.9 ± 5.6 0.33
ICAM-I, ng/mL 361.79 (290.38–481.84) 315.92 (251.45–407.93) 0.01
ESR, mm/h 30.0 (20.0–40.0) 34.0 (26.0–40.0) 0.44
CRP, mg/dL 0.8 (0.5–1.8) 0.6 (0.5–1.4) 0.47

BP: blood pressure; RA: rheumatoid arthritis; IQR: interquartile range; T2DM: type 2 diabetes mellitus; BMI: body mass index; LDL-c: low-density  
lipoprotein cholesterol; HDL-c: high-density lipoprotein cholesterol; CDAI: clinical disease activity index; ICAM-1: intercellular adhesion molecule-1;  
ESR: erythrocyte sedimentation rate; CRP: C-reactive protein.
an (%) for categorical data, median (IQR) for non-parametric data and mean ± SD for parametric data.
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Table 3. Factors associated with dysglycaemia in patients with RA, after multivariate logistic regression.

Factors Crude 
OR

95% CI p value Adjusted 
ORa

95% CI p value

Previous or current smoker 4.77 1.18–19.27 0.03 5.70 1.27–25.7 0.02
Weight, kg 1.04 1.007–1.07 0.02  
Waist, cm 1.05 1.02–1.09 <0.01  
Systolic BP, mmHg 1.02 1.00–1.04 0.04  
Diastolic BP, mmHg 1.04 1.00–1.07 <0.05  
LDL-C, mmol/L 1.33 0.90–1.97 0.15  
HDL-C, mmol/L 0.30 0.11–0.82 0.02  
Triglyceride, mmol/L 2.60 1.26–7.50 <0.01 2.87 1.33–6.22 <0.01
ICAM-I 1.002 1.001–1.006 0.04 1.003 1.000–1.006 0.03

BP: blood pressure; RA: rheumatoid arthritis; OR: odds ratio; CI: confidence interval; LDL-C: low-density lipoprotein cholesterol; HDL-C: high-density 
lipoprotein cholesterol; ICAM-1: intercellular adhesion molecule-1.
aAdjusted OR after adjustment for previous history or current smoker, weight, waist circumference, systolic and diastolic blood pressure, LDL-C, HDL-
C, triglyceride and ICAM-1.

Table 4. Comparing the predictability model using ROC curve.

Predictability model AUC Standard error 95% CI p value

Model 1
 Previous or current smoker
 High TG (⩾1.7 mmol/L)
 High ICAM-1 (⩾347.48 ng/mL)

0.648 0.049 0.552–0.743 0.003

Model 2
 Previous or current smoker
 High TG (⩾1.7 mmol/L)

0.610 0.050 0.512–0.707 0.041

ROC: receiver operating characteristic; AUC: area under the curve; CI: confidence interval; TG: triglyceride; ICAM-1: intercellular adhesion molecule-1.
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Figure 1. Number of patients on different types of DMARDs.

and their relationship with inflammatory markers such as 
TNF, IL6, rheumatoid factor and anti-cyclic citrullinated pep-
tide would be able to confirm these findings. Also, it would 
be interesting to further study the associations between these 

molecules and RA clinical presentation such as number of 
swollen and tender joints, presence of deformities as well as 
measurement of carotid intima–medial thickness to assess for 
atherosclerosis.
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We acknowledge that different types of DMARDs includ-
ing conventional, biologics or JAK inhibitors deserve special 
interest as different biologics may have different impact on 
cardiovascular risk in RA patients. Unfortunately, this study 
was conducted in a government-funded hospital, whereby 
the use of biologics and targeted synthetic DMARDs were 
very limited. According to the latest national registry on 
inflammatory arthritis, only 288 out of 6542 (2.9%) patients 
attending 11 government hospital over 10 years were treated 
with biologic and targeted synthetic DMARDs.5

We acknowledge the limitations in this study which 
included the single-centre data collection, a cross-sectional 
design and the relatively small number of subjects. 
Furthermore, the effect of corticosteroid would require more 
information on the methods of administration, duration of 
therapy and the exact dose throughout disease duration.

Conclusion

In conclusion, our study found a high prevalence of undiag-
nosed dyslgycaemia, especially IGT, in patients with RA 
using a 75-g OGTT. Dysglycaemia is significantly associ-
ated with common cardiovascular risk factors, including 
weight, blood pressure, dyslipidaemia and smoking history. 
However, it was not associated with disease activity or use of 
oral corticosteroid. High triglycerides and previous or cur-
rent smoker were the two significant predictors for dysgly-
caemia in our patients with RA. OGTT could be an important 
laboratory investigation for dysglycaemia in these high-risk 
patients; however, more studies are needed to support this 
notion.
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