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Determinants of Insulin Resistance in Patients with Rheumatoid Arthritis

Joung-Wook Leel, Young-Eun Parkz, Mi-Ra Choz, Seung-Hoon Baekz,
Geun-Tae Kims, Jun-Hee Lee4, Sung-11 Kim®

Department of Internal Medicine, Busan st. Mary’s Medical Center', Department of
Internal Medicine, School of Medicine, Pusan National Universityz, Kosin Universityj,
Department of Internal Medicine, Choonhae Hospital4 , Busan, Korea

Objective: Rheumatoid arthritis (RA) is associated with an increased cardiovascular events.
These may be related to insulin resistance (IR). We evaluated status of IR and analyzed the
relationship between IR and clinical and laboratory characteristics in patients with RA.

Methods: We examined 52 RA patients (43 females) and 52 age and sex matched healthy
controls. We measured Homeostasis model assessment (HOMA) IR, calculated according to
fasting serum glucose and insulin.

Results: In patients, age was 50.8+10.2 years old, disease duration was 42.1+30.9 months.
In controls, HOMA IR was 0.62+0.30 and in patients, it was 1.28+0.50. This difference was highly
significant (p<0.001). Patients with early RA (disease duration is less than 36 months) were
28, and established RA (more than 36 months) were 24. HOMA IR was significantly higher in
patients with established RA (1.42+0.45) than those with early RA (1.16+0.45) (p=0.03), and
significantly correlated with disease duration (r=0.36, p=0.01), BMI (r=0.36, p<0.001), total
cumulative prednisolon dose (r=0.34, p=0.01). Disease duration and BMI were independent
predictors for HOMA IR (p<0.01, p=0.03).
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Conclusion: In patients with RA, IR measured by HOMA IR was more significantly increased
than that of healthy control and significantly correlated with disease duration, BMI, and total
cumulative prednisolon dose; however, the determinants of HOMA IR in RA patients were

disease duration and BMI.

Key Words: Rheumatoid arthritis, Insulin resistance, Homeostasis model assessment in-

sulin resistance

A
B Age] $9E 9 A9 A8
o Z7kstl, ol 2 Wy Euo)

wzoleh 23). A& AFA, AAA, ¥, AAF
A4*(body mass index, BMI), %X 52| 7] &
olAE¥ R oYzt C-HEE whul(C-reactive protein,
CRP), frrtels=iAtel 22 Awat fA" QIAE,
B 2B 2ol 8} ZA|9} &Fule] ~2kA|(disease modi-
fying anti-rheumatic drugs, DMARDs)®} 72 *| 59}
RUE Q4E, £ 0 ANY 24Fe] 9y

< 714 @),

tg—

A%e AFYEL Aol opel Azlde A&
oA Qgalol v whgo] A} 7heko]

ololl AAE

L= L=
g sEF o

rlo

% A Z4% A€W s F

€3 HOMA IR (Homeostasis model
assessment of insulin resistance)H & o]-&3slo] &=l
AGAS Felo] (13), A73 H=F3 vlaste]

nlel el AelA gl Addel duls 3
Aeba, Q4d ARAT Q4 9 AL EA
FRRAE 24 TA Bt

CHAF 3 B
1. CHAL

20079 39 RE 2008 5UAA FARSEE Y
Fopeladis slele BEe 1087 v Folels
3ol ARG B ES DI B4 o
oz 2hget (14). 1841 o1F2] B F Aol AL
of gl WAZA Aol FY BAST EFelad
o HAR RN, AERA AR A5, ALPA
7 30 kgm? oSl FF W, YR
AAE Agehe A5E Al

2. HhH

o=
el WA E sl F9, HEHE 24
3, ok wie 379 o
i3 FelelA slEgaE A%, 719k EA
£ ZFAste] BMIE T3t
A7E 12417 o1 B AeellA Ade AHH

ol T BE, Agd FE, F FulzuE

g E, TAAY, U= Ak, A
Hitachi 7600-100 autoanalyzer& ©|
FA3903, dEd FEE YAUASEAHE o
sioick *ledl AYA Y BEE Hrtstaa Azt
< TE A ANEY deY xS TET FE
o]&slo] HOMA IR [insulin ( 2« U/mL)xglucose (mmol/
L)y22.512 F3k3ich (13).

gAte] x| 5ot B HRES 87

=5
aL, e vy A7ledl FAa o

18 o
b Sk

O

o

— 101 —



— tH3kFubel 2834 A 16 A

54
32
an)
>
o
of¥
_&‘oi
)
My
1o
of
T
ot
N2
o,
uE
i)
38
Y
N
ot

3. A4 MElet 24

Rl oX
i
A<}
rir
o
4
I+
i
N
r\-\
_|>i-‘
=
Mo
o
ojft
lo
fu
ki
>

oo I o ¥
o
32
M
E
=
[N
® y
ot
4!
=
3
2 e
A
s
=
>
fe
B

mE Ao o frofr ot

A
By
e
i
_|>i
i

SPSS (Version 11.5, SPSS Inc., Chicago, IL, USA)E
Agetg o, AN fo FE pgkel 005 ol

249l A= sele

A2 % 2009 —

e 1t

M

1. CH&F 2Xiet [izFe| S & ol NEy

]

A 3zt 52 e AH S 508410240, o]Alo] 43
H(@3%)olgow, AT Fulela@{Ade 1
7172 42.1+30.9714 0]tk CRP= 0.8£1.4 mg/dL
olgla, Fule]x0zl= 439 o] kA (83%)0) Ntk
T oY ZE=yEE AL 38425 mge|gle
W, & 74 ZHoUEE AL 5376.844,605.3
mgol el 3RS HOMA IR 1.28+0.500]% 2
] A" AHI AT dzTe] %
HOMA IR 0.6210.302.2 EAZH oz 2u|
2ol & RArh(p<0.001, & 1, 28 1). A2
A HT F dEY FEE 62423 £IUmLo|
on, =7 FEA AT FF UdEH =
3.0+1.2 IU/mLo] 9 th(p<0.001). BMIL, 32| E4,
s, TEA 89 55, F ZHlzEE, FH4AY,
-

F

X0, oft

Mo e 32 ok dF el

2

[} 5 O
1% Ak, ANE Agwe $AE RET A4

Table 1. Clinical characteristics of patients with RA and controls

Control (n=52) Patients with RA (n=52) p-value
Age, year 50.8+£10.2 50.8+10.2 -
Women, n (%) 43 (83%) 43 (83%) -
BMI, kg/m’ 22.0£2.6 23.0£2.7 NS
WC, cm 76.4+6.7 77.3£7.6 NS
Systolic BP, mm Hg 120.5+10.5 123.3+7.5 NS
Diastolic BP, mm Hg 78.1£10.2 81.217.2 NS
Fasting insulin, #IU/mL 3.0+1.2 6.2+2.3 <0.001
Fasting glucose, mg/dL 84.1+6.5 85.0+8.5 NS
TC, mg/dL 189.5+36.5 187.4+40.0 NS
HDL, mg/dL 61.1£12.6 60.4+13.7 NS
LDL, mg/dL 120.9+35.6 122.7£32.6 NS
Triglycerides, mg/dL 87.7+39.8 122.8+57.1 NS
HOMA IR 0.62+0.30 1.28+0.50 <0.001
CRP, mg/dL - 0.8+1.4 -
ESR, mm/hour - 38.3+27.8 -
RF, positive, n (%) - 43 (83%) -
Disease duration, month - 42.1+£30.9 -
Mean 6 month prednisolon, mg - 3.8+2.5 -

Total prednisolon dose, mg -

5,376.8+4,605.3 -

SD: standard deviation, N: number, BMI: body mass index, BP: blood pressure, WC: waist circumference, TC: total
cholesterol, HDL-C: high density lipoprotein, LDL-C: low density lipoprotein, HOMA IR: homeostasis model assessment
of insulin resistance, CRP: C-reactive protein, ESR: erythrocyte sedimentation rate, RF: rheumatoid factor, NS:

non-significant
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Fig. 1. Comparison between control and patients with

RA.

Table 2. Correlations of HOMA IR with variables

Variables HOMA IR

r p-value
Disease duration 0.36 0.01

BMI, kg/m’ 036  <0.001
WC, cm 0.08 NS
Systolic BP, mmHg 0.07 NS
Diastolic BP, mmHg —0.04 NS

Fasting insulin, #IU/mL 0.91 0.001
Fasting glucose, mg/dL 0.20 NS
TC, mg/dL —0.07 NS
HDL-C, mg/dL 0.02 NS
LDL-C, mg/dL 0.10 NS
Triglycerides, mg/dL 0.05 NS
RF —0.14 NS
ESR, mm/hour —0.10 NS
CRP, mg/dL 0.18 NS
Mean 6 month prednisolon, mg 0.062 NS
Total prednisolon dose, mg 0.34 0.01

BMI: body mass index, BP: blood pressure, WC: waist

circumference, TC: total cholesterol, HDL-C: high density
lipoprotein-cholesterol, LDL-C: low density lipoprotein-
cholesterol, RF: rheumatoid factor, HOMA IR: homeos-
tasis model assessment of insulin resistance, CRP: C-
reactive protein, ESR: erythrocyte sedimentation rate, NS:
non-significant
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g. 3. Relationship between HOMA IR and Body mass
index (BMI).
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Table 3. Clinical characteristics according to disease duration

Control (n=52) Early RA (n=28) Established RA (n=24) p-value®
Age, year 50.8+10.2 50.1+11.1 49.8+9.4 NS
Age at diagnosis - 51.9+11.7 45.2+9.7 Ns'
Disease duration - 20.0£9.0 64.5+23.0 <0.001"
BMI, kg/m’ 22.0£2.6 23.0+3.1 23.1£2.2 NS
WC, cm 76.4+6.7 77.5+8.6 78.4+6.2 NS
Systolic BP, mmHg 120.5+10.5 123.5+6.9 122.9+8.2 NS
Diastolic BP, mmHg 78.1£10.2 82.1+7.8 80.0+6.3 NS
Fasting insulin, #IU/mL 3.0£1.2 5.6%2.1 6.8+2.3 <0.001
Fasting glucose, mg/dL 84.1+6.5 84.0+7.9 85.219.3 NS
TC, mg/dL 189.5+36.5 184.2+34.5 191.2446.0 NS
HDL, mg/dL 61.1+12.6 61.2+14.4 59.3+13.1 NS
LDL, mg/dL 120.9£35.6 111.3£27.8 140.8£32.5 NS
Triglycerides, mg/dL 87.7+39.8 107.7£53.7 146.1£56.1 0.03
HOMA IR 0.62+0.30 1.16+0.45 1.42+0.45 <0.001
RF, TU/mL . 109.6+217.5 83.3+86.1 Nst
ESR, mm/hour - 38.9+30.0 37.8+26.1 Nst
CRP, mg/dL - 0.8+1.6 0.7+1.2 Nst
Mean 6 month prednisolon, mg - 3.4+25 43424 Ns'
Total prednisolon dose, mg - 2,197.8+1,445.4 9,080.0+4,233.8 <0.001"

*Statistical significances were tested by one way analysis of variances among groups,

T Statistical significances were

tested by independent t-test. RA: rheumatoid arthritis, BMI: body mass index, BP: blood pressure, TC: total cholesterol,
HDL-C: high density lipoprotein-cholesterol, HOMA IR: homeostasis model assessment of insulin resistance, RF:
rheumatoid factor, CRP: C-reactive protein, ESR: erythrocyte sedimentation rate, NS: non-significant
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Table 4. Stepwise multiple linear regression analysis for
HOMA IR in RA patients

Standellrfilzed p-value 95% CI
coefficients
Disease duration 0.34 <0.01 0.001~0.01
BMI 0.28 0.03  0.004~0.092

HOMA IR: homeostasis model of insulin resistance, RA:

rheumatoid arthritis, BMI: body mass index, CI:

confidence interval
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