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Abstract:

This study was done to evaluate the association of insulin resistance and inflammatory status in
Bangladeshi population. Eighty seven subjects, collected from the outpatient department of
Bangabandhu Sheikh Mujib Medical University, where 45 were rheumatoid arthritis (RA)
patients and 42 controls. The RA patients showed significantly higher fasting blood sugar,
fasting insulin and hs-CRP level, when compared to controls. There was no significam difference
between RA subjects and controls for B-cell function assessed by Homeostasis Model Assessment
(HOMAYB), insulin sensitivity assessed by Homeostasis Model Assessment (HOMA%S) and
insulin resistance (IR). Among RA subjects, CRP and IR level improved afier treatment. No
significant correlation was found between CRP and IR, CRP and HOMA%S, and CRP and
HOMA%B. In Bangladeshi RA subjects, insulin sensitivity has been found to be preserved.
Insulin resistance is not a prominent fearure in Bangladeshi RA subjects and CRP does not have
any correlations with insulin resistance in Bangladeshi RA subjects. The improvement of the
chronic inflammatory condition induced by steroid treatment seems to be associated with
improved IR status.
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insulin resistance with carotid as well as
coronary artery atherosclerosis has been
reported in RA®. Insulin resistance seems to be
the main metabolic abnormality that alters
glucose metabolism, decreases the sensitivily
of peripheral tissues to insulin in paticnts with
RA and complicating rheumatic discascs via
an increase in atherosclerotic disease risk and
pre-diabetic state”,

In RA, the primary site of inflammation is the
synovial tissue, from which cytokines can be
released into the systemic circulation. Insulin
insensitivity also shows cytokine production
and other markers of inflammation. Pro-
inflammatory cytokines like Interleukin-1,
Interleukin-6 and Tumor necrosis factor - «
(TNF- @) are major modulators of these
events. Under their influence, elevation of
blood lipids, cnhanced gluconeogenesis,
catabolic hormone production and decreased
insulin sensitivity occur. Similar events,
however, occur during the course of
inflammatory diseases such as rheumatoid
arthritis’ .The peripheral insulin sensitivity has
been found to be associated with the intensity
of the inflammatory reaction, as reflected by
acute phase response. A morc likely
explanation is the inflammatory mediators
either directly or indirectly affect the tissue
sensitivity to insulin at the receptor or post -
receptor level,

C-reactive protein production is part of the
non-specific acute-phasc response 1o lissue
damage in RA. Many studies suggested that
there is a strong and independent association
of elevation in inflammatory markers, namely
CRP, with decreased insulin sensitivity (s’
Significant corrclations have also been found
between CRP levels and dyslipidacmia,
diabetes and cardiovascular disease”. CRP
may contribute o cardiovascular disease by
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binding to the membranes of damaged cells,
activating  complement  or  enhancing
production of thrombogenic agents and the
resultant  vascular  inflammation  may
contribute 1o the development of insulin
resistance (IR). Altematively. IR may initiate
or contribute to CRP elevation by reducing
insulin induced suppression of hepatic acute-
phase reactants’.

Thus, in western population, it is evident that
IR is an important feature in RA patients. So
far, in Bangladesh no study has yet been done
to explore the role of IR in RA patients. The
present study has been undertaken to evaluate
the association of IR and inflammatory status
among RA patients.

Materials and method:

This study was carried out on 45 patients who
mel the American College of Rheumatology
(ACR) criteria for RA. The RA patients were
sclected from the outpatient department of
Bangabandhu  Sheikh ~ Mujib  Medical
University. The RA patients were further
divided into two groups: untreated group of 19
RA patients and treated group of 26 RA
patients on disease modifying anti-rheumatic
agents (DMARD). Forty two apparently
healthy volunteers, not having diabetes
mellitus (DM) and myocardial infraction (MI).
were also selected as control.

Age, height, weight, BMI, waist hip ratio. and
blood pressure were recorded from all the
study subjects. Informed written consent was
obtained from each subject.

Fasting plasma glucose concentration was
analyzed by GOD-PAP method: fasting
plasma insulin concentralion by
Chemiluminesence based ELISA technique
and serum CRP by ELISA method.
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Insulin  secretory capacity (HOMA%B),
insulin sensitivity (HOMA%S) and IR were
calculuted from fasting plasma glucose
(mmol/l) and fasting serum insulin (pmol/l)
values by the Homeostasis Model Assessment
(HOMA) model, using HOMA-2 software'”,

Statistical analysis was done using SPSS
software for Window’s version 12.0. Data
were expressed as Mean = SD, Median
(range) or as number and percentage.
Statistical significance of differences between
mean and median values was assessed by
Student's unpaired (-test, Mann-Whitney U-
tesl, where appropriate. A two-tailed p-value
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Results:

Table-I shows the age, BMI, hip
circumference, waist circumference and waist-
hip ratio distribution of the study subjects.
Table- II shows the insulin level, fasting blood
sugar (FBS) level, HOMA %B , HOMA %S
and IR status of the study subjects. RA
patients had significantly ( P<0.05) higher
insulin and FBS level than the controls. No
significant difference was found for HOMA
%B, HOMA %S and IR status between RA
paticnts and controls.

of <0.05 was considered staustically
significant.
Table-I: Anthropometric characteristics of study subjects
. i RA patients | Test of significance
Parameters Control (n = 42) (n = 45) tp
Age in years 31.79¢922 33.89 + 10.89 0.97/7 0.34
BMI 22.67£3.7 22.17+£4.34 0.58/0.56
Hip circumference (cm) 85.21£1543 | 91.36 £8.76 2.30/ 0.02
Waist circumference (cm) 76.00 +9.41 §3.58 £ 10.33 3.57/0.001
Wamst Hip Ratio (WHR) 0.86 +0.05 0.91 +£0.05 3.84 /0.001

Table II: Comparison between insulin level, FBS level, HOMA %B , HOMA %S, IR and hs-
CRP level between the study subjects

Parameters Control RA patients Test of
(n=42) (n=45) significance
*FBS (mmol/L) 485 +0.51 5.20+0.77 247/0.02
*Tnsulin (pmol/L) 39.67 + 27.67 56.51 +40.55 2.25/0.03
“*HOMA % B 74.35 (43.3-198.5) 75.00 (37.8 -281.3) -0.15 /(.88
“* HOMA % S 167.75 (30.5-287.7) 115.8 (32.4 -280.4) -1.44/0.15
## Insulin
- 0.60 (0.30 - 3.30) 0.90 (0.40-3.10) -1.65/0.10
resistance
**hs-CRP (mg/dl) 0.04 (0.02 -5.20) 1.70 (0.03 -6.50) -3.74 / 0.001

* values expressed as Mean = SD and t-test done as test of significance
** values expressed as Median (range) and Mann-Whitney U-test done as test of - significance



Vol 13, No. 01, July 2009

J. Med. Sci. Res.

Table I11: Comparison between insulin level, FBS level, HOMA %B , HOMA %S, IR and hs-
CRP level between the RA patients

Parameters Treated Untreated Test of
RA patients RA patients significance
(n = 26) (n=19)
*FBS (m.mol/L) 5.10+0.72 533085 -0.99/0.33
*Insulin (p.mol/L) 49.68 = 41.34 65.86 £ 38.55 -1.33/0.19
**HOMA % B 68.6 (37.8-2179) | 87.70(38.5-281.3) -0.99/ 0.32
**HOMA % S 183.75(32.4-2804) | 94.10(41.6 — 268.3) -1.56/0.12
**IR 0.50 (0.40 - 3.10) 1.10 (0.40 - 0 4.99) -2.32/0.02
*#hs-CRP (mg/dl) | 0.04 (0.03 -3.70) 2.07 (0.25 - 6.50) -3.7570.001

* values expressed as Mean £ SD and t-test done as test of significance
*= values expressed as Median (range) and Mann-Whitney U-1est done as test of significance

Table IV: Correlation between hs-CRP level and insulin resistance values of the RA patients

hs-CRP vs IR Spearman’s rho p
RA patients ( N=45) -0.10 0.52
Treated RA patients (N= 26) -0.52 0.007
Untreated RA patients (N=19) 0.17 0.49

Table V: Correlation between hs-CRP level and HOMA % B values of the RA patients

hs-CRP vs HOMA % B Spearman’s rho p
RA patients ( N=45 ) -0.15 0.32
Treated RA patients (N= 26) -0.40 0.04
Untreated RA patients (N=19) -0.03 0.91

Table VI : Correlation between hs-CRP level and HOMA % S values of the RA patients

hs-CRP vs. HOMA % S Spearman’s rho 2
RA patients ( N=45) 0.24 0.11
Treated RA patients (N= 26) (.56 0.003
Untreated RA patients (N=19) 0.29 0.22

Insulin level, FBS level, HOMA %B and
HOMA %S status had no significant
difference between treated and untreatcd RA
patients. Insulin  resistance status was
significantly (p<0.05) different among groups

(Table-IIT). C-reactive protein values were
significantly (p<0.001) higher in RA patients
than controls (Table-IT1). CRP values also
varied significantly (p<0.001) among treated
and untreated RA patients (Table-111).
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C-reactive protein values did not correlate
significantly with IR, HOMA%B or
HOMA%S status in RA patients. CRP also
had no comrelation with IR, HOMA%B or
HOMA%S status in untreated RA patients
(Tables- IV, V and VI). Bul, significant
correlation was observed between CRP values
and IR (p<0.01), HOMA%B (p<0.05) and
HOMA%S (p<0.01) status in treated RA
patients (Tables - IV,V and VI).

Discussion:

Insulin resistance has been considered as a
main metabolic abnormality in patients with
RA leading to alleration in glucose
metabolism caused by decreased sensitivity of
peripheral tissues to insulin. Since IR has been
implicated as an inflammatory condition, the
association between IR and inflammatory
status in RA subjects has been evaluated in
this study.

In this observational study, mean BMI of the
RA patients were in the healthy range. There
was no significant difference of BMI in RA
subjects when compared with the controls; but
significant difference was observed for hip and
waist circumference.  High prevalence of
obesity and higher waist circumference has been
reported in other studies with RA patients’.

Fasting blood glucose level in RA patients
was within normal limits, but still found
higher than controls. The basal insulin level in
RA patients was significantly higher. Other
studies also showed increased basal and
stimulated insulin levels in RA subjects'.

In western population, it is evident that IR
seems (0 be an imporlant feature in RA
paticnls?'”, But in this study, HOMA-2 index
of insulin sensitivity and HOMA-2 index of
IR showed no significant difference between
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RA patients and the controls. It was also
observed that IR value reduced significantly in
DMRD treated RA subjects. Treatment had
thus improved the IR status of the RA
patients. Dessein et al’ also found that
suppression of inflammation with
glucocorticoids and disease-modifying agents
results in decreased IR, at least in a short term.

Several studies have revealed that high-grade
systemic inflammation contributes to IR in
RAP. In this study, CRP levels, being a marker
of inflammation, was significantly higher in
RA subjects than the controls. After treatment,
CRP status also improved significantly. This
finding is reflective of the fact that treatment
improved the inflammatory status of the
patients.

Serum CRP conecentration have been found
correlated with clinical and biochemical
indices of IR'. The relationship between
increased CRP and decreased insulin action
might be intrinsically determined due to IR
itself'. But no significant correlation between
CRP and IR, HOMA%S or HOMA%B was
found in RA patients in this study. Rcason
behind such findings in Bangladeshi patients
can be due to different food habit, life style
etc. For conclusive results, further study with
bigzer population sample may be necessary.

It may be concluded that a) IR is not a
prominent feature in Bangladeshi RA subjects:
b) CRP does not have any correlations with IR
in Bangladeshi RA subjects: and c¢) the
improvement of the chronic inflammatory
condition induced by steroid treatment seems
to be associated with improved IR status.
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