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ABSTRACT 

Objective: To evaluate the effect of anti-TNF therapy on resistance to insulin in patients with rheumatoid arthritis (RA) 
compared with patients with RA being treated with non-biological DMARDs. Methods: Inactive patients diagnosed 
with RA (ACR 1987 criteria) (DAS 28 < 2.6) were included, being treated with anti-tumor necrosis factor inhibitors 
(anti-TNF) (cases) and non-biological disease-modifying anti-rheumatic drugs (DMARD) (controls), without risk fac- 
tors for insulin resistance (administration of steroids, body mass index > 25 kg/m2, diabetes mellitus or use of glucose 
lowering agents, systemic arterial hypertension or use of anti-hypertensive drugs, triglycerides > 150 mg/dl, hypercho- 
lesterolemia > 200 mg/dl, high-density lipoproteins < 40 mg/dl in men and < 50 mg/in women, or with lipids lowering 
agents, waist measurement > 88 cm in women and > 102 cm in men). We used HOMA (Homeostasis Model Assess- 
ment) to determine insulin resistance in both groups, HOMA being defined as >1 and sensitivity to insulin using 
QUICKI (Insulin Sensitivity Check Index), ≥0.38 being considered as normal. The Mann Whitney U was used for the 
statistical analysis. Results: A total of 28 patients, 15 being treated with non-biological DMARDs and 13 with anti- 
TNF therapy, were evaluated; 89.7%, of which were women. Average age: 43.5 (range 21 - 62); the average HOMA 
index of the non-biological DMARD group was 1.58 (range 0.7 - 5.4), compared with patients treated with anti-TNF 
therapy, 1.18 (range 0.2 - 4.3) (P = 0.5). The average QUICKI index was 0.36 (range 0.30 - 0.42) in patients treated 
with non-biological DMARD, compared with 0.37 in patients treated with anti-TNF therapy (range 0.30 - 0.51) (P = 
0.8). Conclusion: Resistance to insulin manifested itself in both groups, although there was a greater trend of less insu- 
lin resistance and greater sensitivity in the anti-TNF group; this was probably not statistically significant due to the 
sample size. 
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1. Introduction 

Rheumatoid arthritis (RA) is the most common form of 
chronic inflammatory joint disease that brings about os- 
seous destruction. The inflammatory process causes 
thickening and hyperplasia of the synovium, which is in- 
filtrated by numerous cells that produce pro-inflamma- 
tory cytokines, including IL-1, IL-6 and tumor necrosis 
factor (TNF) [1]. This inflammation plays an important 
part in the pathogenesis of atherosclerosis and contrib- 
utes to the cardiovascular morbidity and mortality found 
in patients with RA [2]. Cardiovascular disease is twice 

as common in patients with RA, in comparison with the 
general population [3]. 

The increase in insulin resistance is another major risk 
factor in the development of cardiovascular disease, sev- 
eral methods for evaluating insulin resistance have been 
developed, of these, homeostasis model assessment (HO- 
MA) has been reported to be unable to evaluate insulin 
resistance. The quantitative insulin sensitivity check in- 
dex (QUICKI) has been reported to be a useful marker of 
insulin resistance. [4]. An increase in insulin resistance 
has been reported in patients with auto-immune diseases, 
including patients with RA [5,6]. In a case-control study 
it was found that insulin resistance of patients with RA *Corresponding author. 
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manifested itself in 88.9% of patients, compared with 
just 6.2% of the controls that consisted of patients with 
soft tissue disease. There was also a significant associa- 
tion with sub-clinical atherosclerosis evaluated by means 
of thickening of the intima-media layer of the carotid 
artery [7]. 

TNF is a pleiotropic cytokine that plays a pivotal role 
in the host’s response against microorganisms. It is also 
an important component of the inflammatory path and is 
over-expressed in the synovial tissue and in serum of 
patients with RA and on the atherosclerotic plate [3,8]. It 
has been observed that it contributes to atherogenesis by 
means of a series of mechanisms: promoting the expres- 
sion of adhesion molecules in endothelial cells and re- 
cruiting and activating inflammatory cells within the ar- 
terial wall [9]. Several studies have suggested that TNF 
may be an important mediator in insulin resistance in ani- 
mal models [10,11]. There is also evidence that over- 
expression occurs in the adipose tissue and skeletal mus- 
cle of patients resistant to insulin [12,13]. Loss of weight 
in obese subjects with insulin resistant leads to a substan- 
tial reduction in the expression and secretion of the TNF 
in association with a decrease in levels of TNF, and the 
restoring of sensitivity to insulin [14]. 

Given the effects on inflammation and metabolism, it 
may be expected that neutralization of the TNF will de- 
crease resistance to insulin and, in turn, decrease cardio- 
vascular risk [15]. 

Kiortsis et al. did not show any major differences in 
patients with RA and ankylosing spondylitis treated with 
Infliximab for six months, in HOMA and QUICKI in- 
dices (methods of determining resistance to insulin and 
sensitivity to insulin, respectively) before and after treat- 
ment. Nevertheless, a considerable difference in pre- and 
post treatment values with anti-TNF [16] was found in 
patients with higher HOMA and QUICKI indices in ba- 
sal determinations in a study carried out on 27 patients 
with RA (21 women and 6 men, with an average age of 
57.1 and an average DAS 28 of 4.43) with reduction in 
serum levels of insulin and the HOMA index, after infu- 
sion of infliximab [17]. 

There is still some controversy concerning the role that 
the anti-TNF block has on resistance to insulin. 

2. Design of the Study 

Cases and controls. 

3. Material and Methods 

Cases included patients of the rheumatology service di- 
agnosed with rheumatoid arthritis according to ACR 
classification criteria [18], being treated with anti-TNF 
therapy and with no details of activity (DAS 28 < 2.6). 

Controls comprised inactive patients of the rheuma- 

tology service diagnosed with rheumatoid arthritis ac- 
cording to ACR classification criteria, being treated with 
non-biological DMARD not being given anti-TNF ther- 
apy, who were paired with cases by gender and age. 

The two groups studied did not show any signs of risk 
that would increase resistance to insulin. Insulin levels 
were determined using electrochemical luminescence and 
glucose by enzymatic colorimetric test during fasting, in 
serum, of both study groups. 

The Homeostasis Model Assessment (HOMA) model 
was used to determine resistance to insulin and sensitiv- 
ity to insulin using the Insulin Sensitivity Check Index 
(QUICKI) in both groups. 

Statistical Analysis 

The statistical analysis was carried out using a Mann 
Whitney U to compare differences in resistance to insulin 
among the two groups studied. The SPSS 15.0 program 
was used. 

4. Results 

Twenty-eight patients were included; 13 cases and 15 
controls, treated as follows: Case 10 with Etanercept, 2 
with Adalimumab and one with Infliximab Controls 
86.6% under Methotrexate, 20% Leflunomide, 26.6% 
Sulfasalazine and 20% with anti-malariac drugs. 

Out of the overall groups, only three were men, who 
belonged to the anti-TNF, the other 89.7% being women. 

Table 1 shows the baseline demographic characteris- 
tics of both groups, age, body mass index (BMI) time 
evolution of RA in months, time inactivity of RA in 
months, disease activity score (DAS-28), rheumatoid fac- 
tor in UI/ml, waist in cm, cholesterol in mg/dl, triglyc- 
erides in mg/dl and HDL-colesterol in mg/dl, in which 
there were no statistically significant differences. 

The average serum glucose during fasting in the con- 
trol group was 85 mg/dl (41 - 97), while it was 80 mg/dl 
(67 - 98) P = 0.628 for cases; the average level of serum 
insulin during fasting in the control group was 9.1 mIU/ 
ml (4 - 25.6), compared with 6 mIU/ml (1.1 - 17.9) for 
cases, without there being a statistically significant dif- 
ference (P = 0.387). 

On an overall basis, an increase in insulin resistance 
was observed in both groups of patients, evidenced by an 
HOMA index greater than 1, in addition to a decrease in 
sensitivity to insulin to less than 0.38 

In spite of there being a remission of the illness in the 
control group, most patients (66.6%) had an HOMA in- 
dex of greater than 1 and 53% a QUICKI index less than 
0.38. In the cases group, 53.8% of patients had an HO- 
MA index greater than 1 and 61.5% a QUICKI index less 
than 0.38. 

We did not find a statistically significant difference in    
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Table 1. Demographic characteristics of patients with and without anti-TNF therapy. 

 DMARD N = 15 ANTI-TNF N = 13 P* 

Age&, years (range) 44 (21 - 62) 43 (22 - 58) 0.695 

Weight&, kg (range) 59 (44 - 68) 61 (48 - 70) 0.393 

Size&, cm (range) 156 (149 - 163) 160 (147 - 168) 0.138 

BMI&, kg/m2 (range) 24.3 (16.9 - 25) 23.1 (20.7 - 24.8) 0.050 

Time of evolution&, months (range) 6 (4 - 30) 6 (1 - 15) 0.432 

Time of inactivity&, months (range) 5 (2 - 24) 4(1 - 48) 0.235 

Rheumatoid factor&, UI/ml (range) 78.2 (9 - 553) 66.5 (5 - 632) 0.479 

DAS 28& (range) 2.30 (2 - 2.5) 2.3 (1.1 - 2.5) 0.832 

Waist&, cm (range) 85 (63 - 87) 83 (71 - 90) 0.745 

Cholesterol&, mg/dl (range) 162 (110 - 199) 151 (116 - 194) 0.42 

Triglycerides&, mg/dl (range) 92 (71 - 145) 95 (50 - 111) 0.419 

HDL-colesterol&, mg/dl (rango) 57 (50 - 80) 55 (40 - 76) 0.196 

*Mann-Whitney U; &Average values (range). 

 
insulin resistance, the average HOMA index being 1.58 
(0.7 - 5.4) in the control group, and 1.18 (0.2 - 4.3) on the 
case group (P = 0.534) (Figure 1). 
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Likewise, the average QUICKI index in the control 
group was 0.36 (0.30 - 0.42), compared with 0.37 (0.30 - 
0.51) in the case group, without there being a statistically 
significant difference (Figure 2). 

5. Conclusion 

Resistance to insulin presented itself in both study groups, 
although there was less resistance to insulin and greater 
sensitivity in the group being treated with anti-TNF; this 
was probably not statistically significant due to the sam- 
ple size. 

Figure 1. HOMA comparison between the two groups: 
DMARD vs anti-TNF. 6. Discussion  
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Two groups of patients with rheumatoid arthritis were 
selected for the study, who had no risk factor nor any 
predisposing factor concerning development of resistance 
to insulin, for example: activity of the disease, as a direct 
proportional relationship between activity of the disease 
and resistance to insulin [6] has been observed in some 
studies. The significant result was that in spite of the dis- 
ease being in remission, the majority of patients of both 
groups showed an increase in resistance to insulin and a 
decrease in sensitivity to insulin. 

Kiortsis et al. [16] studied the effect of anti-TNF ther- 
apy (Infliximab only) on 28 active patients with rheuma- 
toid arthritis, in other words, they were refractory pa- 
tients being treated with non-biological DMARDs and 
prednisone (5 mg a day). There were no substantial  

Figure 2. QUICKI comparison between the two groups: 
DMARD vs anti-TNF. 
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changes in their HOMA and QUICKI index, in spite of 
the anti-TNF therapy. We should point out the difference 
in our study as far as patient selection was concerned, as 
those with steroid and those that were active were ex- 
cluded, but we found that there was no major difference 
in the HOMA and QUICKI of both treatment groups. 
Rosenvinge et al. [19] did also not observe any decrease 
in resistance to insulin, even though they used Adalimu- 
mab, unlike our study in which most patients of the anti- 
TNF therapy group were given Etanercept. 

We have come across results that differ to ours. In a 
study carried out in Spain [17], 27 active patients with 
RA with an average DAS 28 of 4.43 were examined, 
whose seric insulin level and HOMA index were reduced 
after being administered Infliximab. A Turkish group 
headed by Oguz [20] included seven patients with RA 
who were treated with Infliximab, whose seric insulin 
level was reduced, as was their resistance to insulin by 
HOMA, with a statistically substantial difference. Re- 
sults that favor a substantial decrease in resistance to in- 
sulin were also obtained in a group of patients with activ- 
ity of the disease in China, with the use of Infliximab 
[21]. 

The particular aspect of our study was that we directly 
compared the effect of anti-TNF therapy with non-bio- 
logical DMARDs, removing confusing factors that were 
definitely involved with resistance to insulin, unlike 
other studies that have examined this phenomenon, as 
they included patients who were obese, active, taking 
steroids, with dyslipidemia, etc., the only difference in 
our two groups of patients being the anti-TNF therapy. 

There is no doubt that the limitation of our study is the 
size of the sample and this may explain the absence of 
substantial differences, so prospective, multi-centric and 
longitudinal studies need to be carried out to establish the 
actual impact of this type of treatment. 
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