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Abstract

Background: Rheumatoid arthritis and metabolic syndrome are closely
linked, which considerably raises the risk of cardiovascular complications,
and consequently, morbidity and mortality. Treatment of the metabolic
syndrome reduces mortality and morbidity of cardiovascular disease.
Objective: To assess the prevalence of metabolic syndrome in a
population of female patients with Rheumatoid arthritis, and association
with comorbidities and Disease-modifying anti-rheumatic  drugs
(DMARD:S).

Patients and Methods: This cross-sectional analytic study was conducted
in Erbil City. A total of 110 female patients with the diagnosis of
rheumatoid arthritis were included during the period of July 2021-March
2022. Anthropometric indices, blood pressure, fasting blood sugar, lipid
profile, and proteinuria were investigated. The metabolic syndrome
defining criteria from the international diabetes federation (IDF-2005)
were applied.

Results: Out of 110 patients with rheumatoid arthritis, 63 (57.3%) were
found to have metabolic syndrome, in whom the majority of them 52
(71.2%) were obese class 1. A significant association of metabolic syndrome
was found with comorbidities (hypertension, diabetes, and hypothyroidism),
p-value 0.019, and TNF-alpha inhibitor drugs were shown to be associated
with a reduced risk for metabolic syndrome.

Conclusion: Metabolic syndrome is common in rheumatoid arthritis
patients, and it increases the risk of other comorbidities (hypertension,
diabetes, and hypothyroidism) as well as cardiovascular diseases. Patients
on biologic disease modifying anti-rheumatic drugs are at a lower risk of
metabolic syndrome.

Keywords:Metabolic syndrome, rheumatoid arthritis, obesity,
hypothyroidism

Rheumatoid arthritis (RA) is a type of It can also be accompanied by multiple organ
inflammatory disease that affects women in  disorders [1]. In the last 20 years, patients
their 4" to 6" decades of life. Synovitis, with rheumatoid arthritis (RA) have been
which is the main characteristic feature, leads  demonstrated to have three to ten year shorter
to irreversible joint destruction and damage. life expectancy than the general population
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[2]. Systemic inflammation in RA is thought
to be responsible  for  accelerated
atherogenesis, which accounts for a
significant proportion of arthritis related
mortality. Apart from these alterations in
vascular pathology, RA is also related to
several components of metabolic syndrome,
which enhance cardiovascular disease(CVD)
mortality[3]. Metabolic syndrome (MetS) is
characterized by a group of interrelated
variables that raise the risk of coronary heart
disease  (CHD), wvarious kinds of
cardiovascular atherosclerosis and type2
diabetes (DMTZ2). Dyslipidemia (elevated
triglycerides  and low  high-density
lipoproteins (HDL)) with high blood pressure
and impaired fasting glucose are the key
components of MetS, although abdominal
obesity and/or insulin resistance (IR) have
attracted growing attention as the syndrome's
fundamental features [4]. MetS affects
around a quarter of the world's adult
population[5], and those who have it are
twice as likely to die from it, and three times
more likely to suffer a myocardial infarction
or stroke, than those who do not[6]. People
with MetS are five times more likely to
acquire type 2 diabetes [7]. The MetS has
five different definitions, however, it has
been demonstrated that the relative utility of
the various metabolic syndrome criteria in
terms of prognosis and therapy is similar.
These five classifications had comparable
relationships with cardiovascular risk factors
in women, and it was clear that they
performed better in females than in males [8].
The presence of MetS may influence the
formation of accelerated atherosclerosis and
an elevated risk of CV disease in people with
Rheumatoid arthritis [9], There is also
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evidence of a link between RA and MetS
inflammatory activity, Patients with RA have
also been observed to have a high incidence
of MetS [10]. Toms et al. found that treating
RA patient with methotrexate medication
have independently lower incidence of MetS
than other disease-modifying antirheumatic
drugs (DMARDs) or glucocorticoids,
implying a drug-specific mechanism and
making methotrexate a good first-line
DMARD in RA patients at high risk of
MetS[11].A study which is conducted in
Erbil city by Ismail et al, showed that MetS is
prevalent in females by three times than
males [12]. According to ministry of health-
Irag (MOH) statistics, the prevalence of MetS
risk factors in our region is rising,
particularly obesity, diabetes, and
cardiovascular consequences from untreated
MetS [13] . There are many studies on the
prevalence of MetS in RA, were conducted
across the world. The frequency identified in
the different populations ranges from 14 to
63 percent [14]. This variation in frequency
can be explained by using different MetS
definitions, ethnicity, socioeconomic status,
sample size, genetic, and the presence of
comorbidities. The aim of this studyis to
demonstrate the prevalence of MetS in
female patients with RA, and association
with comorbidities and Disease-modifying
anti-rheumatic drugs (DMARDsS).
Patients and Methods

This is a cross sectional study, conducted in
outpatient clinic rheumatology department of
Hawler teaching Hospital and Rizgary
teaching Hospital in Erbil city, Irag. Cases
were collected from July 2021 to March
2022, a total of 110 female patients with RA
were enrolled in the study.
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Inclusion criteria include female patient
with  rheumatoid  arthritis  diagnosed
according to ACR/EULAR 2010 criteria,
with an age, 18 years and older.

Exclusion criteria are chronic kidney
disease (CKD), ischemic heart disease,
malignancy, abdominal hernia that affects the
contour of abdomen, other rheumatological
diseases, and pregnancy.

Data collection

Participants were interviewed in outpatient
clinic of rheumatology department and a
comprehensive history with focusing on other
medical comorbidities, drug history and
history of smoking. Thorough general
physical examination including blood
pressure measurement, measurement of
weight, height, waist circumference and
calculating body mass index (BMI). All
patients were categorized into six categories,
according to BMI; underweight (BMI<18.5),
normal (18.5-24.9), overweight (25-29.9),
obese classl (30-34.9), obese class 2 (34.9-
39.9), and obese class 3 (>40)(15). We
measure the mid waist circumference (WC
mid) in the morning at the end of normal
expiration by tape measure in the horizontal
plane, halfway between the lowest rib and the
iliac crest with the patient standing balanced
on both feet[16]. After an overnight fasting
for at least 8 hours, venous blood was
collected in the morning for checking fasting
blood sugar, serum triglyceride, HDL, total
cholesterol, creatinine, and erythrocyte
sedimentation rate (ESR). Proteinuria was
measured by using a urine dipstick with
reference values of trace (15mg/dl), 1+
(30mg/dl), 2+ (100mg/dl), 3+ (300mg/dl) and
4+ (1000mg/dl or more).
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Regarding the definition for metabolic
syndrome, international diabetes federation
(IDF) criteria (2005) was used[17]:- Central
obesity (defined as waist circumference but
can be assumed if BMI > 30 kg/m2) with
ethnicity-specific values, plus two of the
following features: triglycerides 150 mg/dl or
greater, HDL-cholesterol < 40 mg/dl in men
and < 50 mg/dl in women, BP 130/85 mmHg
or greater, fasting glucose 100 mg/dl or
greater. To meet the criteria, waist
circumference must be: for Europeans, > 94
cm in men and > 80 cm in women; and for
South Asians, Chinese, and Japanese, > 90
cm in men and > 80 cm in women. For ethnic
South and Central Americans, South Asian
data are used, and for sub-Saharan Africans
and Eastern Mediterranean and Middle East
(Arab) populations, European data were used.

Statistical Analysis

The information was recorded on a
prepared questionnaire in the patients' native
language. A Microsoft excel worksheet
(Excel 2010) was used for data entry,
Statistical Package for Social Sciences
(SPSS) version 25 was used. We compared
the results in patients with different variables,
and a statistical significance level of < 0.05.
The results presented as rates, ratio,
frequencies, percentages in tables and
figures, and analyzed using t-test and Chi
square tests.

Results

Table (1) shows that the majority of
participants (68.2%) are in the age group of
(40-60) vyears, while only one quarter is
above the age of 60 (27.3%). One third
(33.6%) of participants are free of
comorbidities, while 29.1% of subject has
hypertension and 22.7% of respondents has
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more than one disease. About 17.3% of  constitute about 89.1%. More than half
respondents were smokers. More than half  (57.3%) of participants have metabolic
(51.8%) of the participants taking  syndrome, 66.4% of them had obesity class
methotrexate. Patients without proteinuria 1, while only (2.7%) had normal BMI.

Table (1): General characteristics of participants

Variables Categories Frequency Percent

Age < 40 years 3 4.7
40 to 60 years 75 68.2

> 60 years 30 27.3

Marital status Married 106 96.4
Single 4 3.6

Residence Urban 88 80
Rural 22 20

Comorbidities None 37 33.6
Diabetes mellitus 9 8.2

Hypertension 32 29.1

Hypothyroidism 7 6.4

More than one 25 22.7

Smoking Ex-smoker 8 7.3
Current smoker 19 17.3

No 83 75.5

Methotrexate No 53 48.2
Yes 57 51.8
Hydroxyl chloroquine No 71 64.5
Yes 39 35.5
Leflonamide No 89 80.9
Yes 21 19.1
bDMARDs No 70 63.6
Yes 40 36.4
NSAIDS No 66 60.0
Yes 44 40.0
Proteinuria None 98 89.1
+ 9 8.2

++ 3 2.7
Metabolic syndrome Yes 63 57.3
No 47 42.7

BMI Normal 3 2.7
Over-weight 30 27.3
Obesity class 1 73 66.4

Obesity class 2 4 3.6

Total 110 100

In this study 110 participants enrolled,  syndrome, and the rest (42.73%) of them are
57.27% of respondents have metabolic  free of the syndrome.
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Figure (1): The percentage distribution of metabolic syndrome between the studied patients

Findings of Table (2) reveal that there was a
non-significant statistical association between
metabolic syndrome and proteinuria, p-value
of (0.185). A statistically significant
association was found between metabolic
syndrome and BMI, most of the participants
with MetS had obesity class 1(71.2%),
compared to those without MetS (28.8%),
with a p-value < (0.001). MetS and other

significantly correlated; the majority of MetS
(59.4%) had hypertension compared to
patients without MetS (40.6%), with a p-
value of (0.019). The relationship between
metabolic syndrome and bDMARDs was
statistically significant; the majority of
patients without MetS (55%) were on
bDMARD medications, whereas about 45%
of patients with MetS were on bDMARDs, a

comorbidities were shown to be statistically  p-value of (0.049).
Table (2): Association between metabolic syndrome and other variables
Variable Categories Metabolic syndrome P-value
Yes No
None 53(54.1%) 45(45.9%)
Proteinuria 1+ 7(77.8%) 2(22.2%) 0.185
2+ 3(100%) 0(0%)
Normal 1(33.3%) 2(66.7%)
Over-weight 7(23.3%) 23(76.7%)
BMI Obesity class 1 52(71.2%) 212sen) | 000
Obesity class 2 3(75%) 1(25%)
None 14(37.8%) 23(62.2%)
Diabetes mellitus 5(55.6%) 4(44.4%)
Comorbidities Hypertension 19(59.4%) 13(40.6%) 0.019
Hypothyroidism 6(85.7%) 1(14.3%)
More than one 19(76%) 6(24%)
No 45 (64.3%) 25 (35.7%)
bDMARDs Yes 18 (45%) 22 (55%) 0.049
Total 100%
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Table (3) shows that, there was a significant
difference between patients with and without
metabolic syndrome. The mean values for
weight (84.17), waist circumference (95.33),
SBP (134.44) DBP (83.41), FBS (103.56),
triglyceride  (196.75), HDL  (48.09),
cholesterol (218.05), and BMI (32.16) for
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significantly higher than those without MetS,
(78.26), (90.38), (123.30), (73.62), (87.23),
(143.96), (55.76) , (195.11) ,(29.59)
respectively, with a p-value of (less than
0.005) for each. There was no significant
difference in mean value of ESR between
patients with (20.54) and without (18.96)

patients with metabolic syndrome were  metabolic syndrome, p-value of (0.376).

Table (3): Difference of numerical variables between patients with and without metabolic syndrome

There are two studies with the highest
proportion of female participants were
conducted in Brazil and University of
Naples-ltaly, with 97 and 93 percent,
respectively[14,18]. In our study, the
prevalence of MetS was 57.27 %, which is
approximately equals to the rates of 53.4%
and 55.5 % in Brazil and Italy studies,

Variables Metabolic Std.
syndrome N Mean Deviation p-value t-test

Weight Yes 63 84.17 6.883 <0.001 significant
No 47 78.26 7.203

Waist circumference | Yes 63 95.33 6.513 <0.001 significant
No 47 90.38 7.482

SBP Yes 63 134.44 11.644 <0.001 significant
No 47 123.30 9.514

DBP Yes 63 83.41 9.106 <0.001 significant
No 47 73.62 8.451

FBS Yes 63 103.56 15.639 <0.001 significant
No 47 87.23 5.939

Triglyceride Yes 63 196.75 68.184 <0.001 significant
No 47 143.96 29.303

HDL Yes 63 48.09 4,714 <0.001 significant
No 47 55.76 4171

Creatinine Yes 63 0.794 0.184 0.041 significant
No 47 0.728 0.133

ESR Yes 63 20.54 9.622 0.376 Non-significant
No 47 18.96 8.685

Cholesterol Yes 63 218.05 44.544 0.004 significant
No 47 195.11 33.426

BMI Yes 63 32.16 2.251 <0.001 significant
No 47 29.59 2.734

Discussion respectively [14,18]. A study in Vietnam

showed that 40.5% patients (IDF definition),
only female patients with RA were included,
which is lower than our results. We assumed
the reason for this variation is to be the
diagnostic criteria (They used ACR 1987)
[19]. We compared this study with Ismail et
al.’s study which was carried out in Erbil
among a sample of population with no
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history of acute or chronic diseases (except
for hypertension, diabetes and
hyperlipidemia) [12]. We may assume that
the risk of MetS may rise by 1.25 times in
people with rheumatoid arthritis compared
with those in the general population.

Two-thirds of the participants, in our study,
had obesity class 1, and 71% of them had
MetS. Obesity in RA is associated with
increased inflammatory activity, decreased
functional capacity and quality of life [20].
These two chronic inflammatory conditions
are a risk factor for accelerated
atherosclerosis and cardiovascular events
[21,22].

In addition to the MetS, we found that the
prevalence of proteinuria in patients with RA
is 10.9%, which is consistent with the
findings of Abubaker et al 10.2%(23), and
Oweis et al study 9.4% [24]. But our study
shows no significant association between
proteinuria in RA patients with or without
MetS. To our knowledge, this is the first
study that showed this association in Asian
countries. Increased cardiovascular mortality
is linked to proteinuria in both the general
population [25] and RA patients [26]. Renal
involvement in RA may be brought on by the
disease process or therapeutic lines with
nephrotoxic effects, which may further
increase the incidence of cardiovascular
events with morbidity and mortality [27].

Similar pathogenic processes exist in both
RA and atherosclerotic vascular disease,
including the presence of autoreactive T cells
and proinflammatory cytokines like TNF(28).
TNF-alpha causes a wide range of
atherogenic consequences in RAJ[29] in
addition to its role in the development of
insulin resistance. TNF-alpha antagonists, a
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class of drugs designed to inhibit TNF's
effects, have been linked to a reduction in the
course of joint destruction in RA patients
who had not responded to traditional
DMARD treatment [30]. More significantly,
a decrease of systemic inflammation has been
linked to an improvement in patients' CV
prognosis(31). TNF-alpha, according to
Gonzalez et al., may be effective in
improving insulin resistance, a component of
the metabolic syndrome, which may reduce
the risk of MetS [32]. Our study has shown
the same results that participants who receive
bDMARDs are at lower risk for MetS.

Finally, hypothyroidism in RA patients,
appears to be a significant additional risk
factor for cardiovascular risk [33], with three
times more common than in the general
population [34]. The total number of patients
who have hypothyroidism in our study is 7
(6.36%), which is comparable to Raterman et
al.'s study 6.8% [35], but much lower than
Mahagna et al.'s study 16% [36], This can be
explained by variations in dietary iodine
consumption  dependent on  geographic
location, availability and quality of medical
care, and using TNF- alpha inhibitors may
assist clinically hypothyroid patients with
their thyroid function [37].

Limitations of study

Our study is a cross-sectional study which
lacks a control group without RA. Although a
prevalence of 57% in patients may appear
high, we cannot say that MetS occurs more
often in RA patients than in people without
RA, yet if we compare this study with other
studies conducted in the same city by
different authors, we come to conclusion that
the rate of MetS shown in this study was
greater than the rate in the general population
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(46%). The study's sample size was another
drawback, which may have contributed to
certain comparisons' statistical significance.
Conclusions

Metabolic syndrome is common in RA
patients, and it increases the risk of other
comorbidities (hypertension, diabetes, and
hypothyroidism) as well as CVD. Patients on
bDMARD:s are at a lower risk of MetS.

Recommendations

We recommend additional laboratory
testing for inflammatory markers, thyroid and
renal function, as well as better clinical
examination of RA patients, for early CVD
identification. Other studies with a larger
number of participants and different
definitions of metabolic syndrome are
recommended for comparison.
Source of funding: The current study was
funded by our charges with no any other
funding sources elsewnhere.
Ethical clearance: The study was
approved by the scientific and ethical
committee of Kurdistan Higher Council of
Medical Specialties (KHCMS). This study
was explained to each patient, verbal consent
was obtained from each patient or her
caregiver. Confidentiality and anonymity of
data were ensured.
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References

[1] Tanaka Y. Rheumatoid arthritis. Inflamm
Regen. 2020 Dec;40(1):20.

[2] Cojocaru M, Cojocaru IM, Silosi I,
Vrabie CD, Maiorescu T. Metabolic
Syndrome in Rheumatoid Arthritis. :5.

[3] Kerekes G, Nurmohamed MT, Gonzalez-
Gay MA, Seres I, Paragh G, Kardos Z, et al.
Rheumatoid  arthritis  and  metabolic

ORIGINAL RESEARCH
Published: 5 April 2023
Doi: 10.26505/DJM.24016770802

syndrome. Nat Rev Rheumatol. 2014
Nov;10(11):691-6.
[4] Kassi E, Pervanidou P, Kaltsas G,

Chrousos G. Metabolic syndrome: definitions
and controversiess. BMC Med. 2011
Dec;9(1):48.

[5] Dunstan DW, Zimmet PZ, Welborn TA,
de Courten MP, Cameron AJ, Sicree RA, et
al. The Rising Prevalence of Diabetes and
Impaired Glucose Tolerance. Diabetes Care.
2002 May 1;25(5):829-34.

[6] Isomaa B, Almgren P, Tuomi T, Forsén
B, Lahti K, Nissén M, et al. Cardiovascular
Morbidity and Mortality Associated With the
Metabolic Syndrome. Diabetes Care. 2001
Apr 1;24(4):683-9.

[7] Stern MP, Williams K, Lez-Villalpando
CG, Hunt KJ, Haffner SM. Does the
Metabolic Syndrome Improve Identification
of Individuals at Risk of Type 2 Diabetes
and/or Cardiovascular Disease? DIABETES
CARE. 2004;27(11):6.

[8] Lin CC, Liu CS, Li CI, Lin WY, Lai MM,
Lin T, et al. The relation of metabolic
syndrome according to five definitions to
cardiovascular risk factors - a population-
based study. BMC Public Health. 2009
Dec;9(1):484.

[9]Cavagna L, Boffini N, Cagnotto G,
Inverardi F, Grosso V, Caporali R.
Atherosclerosis and Rheumatoid Arthritis:
More Than a Simple Association. Mediators
Inflamm. 2012;2012:1-8.

[10] Ferraz-Amaro |, Gonzélez-Juanatey C,
Lopez-Mejias R, Riancho-Zarrabeitia L,
Gonzélez-Gay MA. Metabolic Syndrome in
Rheumatoid Arthritis. Mediators Inflamm.
2013;2013:1-11.

[11]Toms TE, Panoulas VF, John H, Douglas
KM, Kitas GD. Methotrexate therapy

31

April 2023 ,Volume 24, Issue 1


https://djm.uodiyala.edu.iq/index.php/djm/article/view/967/version/940

saDIM

Diyala Journal of Medicine

associates with reduced prevalence of the
metabolic syndrome in rheumatoid arthritis
patients over the age of 60- more than just an
anti-inflammatory effect? A cross sectional
study. Arthritis Res Ther. 2009;11(4):R110.
[12] Ismael S, Ahmed H, Hasan M.
Prevalence of metabolic syndrome in a
sample of population in Erbil city, Iraq.
Zanco J Med Sci. 2016 Sep 1;20(2):1280-7.
[13]MOH, WHO. Chronic Non-
communicable Diseases Risk Factor Survey
in Iraq: A STEP wise Approach. Draft report;
2006. Available From:
www.who.int/chp/steps/
IragSTEPSReport2006.pdf. Accessed at 1st
Feb 2013.

[14] De Oliveira BMGB, Medeiros MM das
C, de Cerqueira JVM, de Souza Quixada RT,
de Oliveira IMX. Metabolic syndrome in
patients with rheumatoid arthritis followed at
a University Hospital in Northeastern Brazil.
Rev Bras Reumatol Engl Ed. 2016
Mar;56(2):117-25.

[15] Weir CB, Jan A. BMI Classification
Percentile and Cut Off Points. Treasure
Island, FL: StatPearls Publishing; 2021.

[16] Ma WY, Yang CY, Shih SR, Hsieh HJ,
Hung CS, Chiu FC, et al. Measurement of
Waist Circumference. Diabetes Care. 2013
Jun 1;36(6):1660-6.

[17] K. G. M. M. Alberti, P. Zimmet, and J.
Shaw, “The metabolic syndrome—a new
worldwide definition,” The Lancet, vol. 366,
no. 9491, pp. 1059-1062, 2005.

[18] Montagna GL, Cacciapuoti F, Buono R,
Manzella D, Mennillo GA, Arciello A, et al.
Insulin resistance is an independent risk

ORIGINAL RESEARCH
Published: 5 April 2023
Doi: 10.26505/DJM.24016770802

[19] Dao HH, Do QT, Sakamoto J. Increased
frequency of metabolic syndrome among
Vietnamese women with early rheumatoid
arthritis: a cross-sectional study. Arthritis Res
Ther. 2010;12(6):R218.

[20] Stavropoulos-Kalinoglou A, Metsios
GS, Koutedakis Y, Kitas GD. Obesity in
rheumatoid arthritis. Rheumatology. 2011
Mar 1;50(3):450-62.

[21] Shoenfeld Y, Gerli R, Doria A,
Matsuura E, Cerinic MM, Ronda N, et al.
Accelerated Atherosclerosis in Autoimmune
Rheumatic Diseases. Circulation. 2005 Nov
22;112(21):3337-47.

[22] Pemberton PW, Ahmad Y, Bodill H,

Lokko D, Hider SL, Yates AP, et al.
Biomarkers of oxidant stress, insulin
sensitivity and endothelial activation in

rheumatoid arthritis: a cross-sectional study
of their association with accelerated
atherosclerosis. BMC Res Notes.
2009;2(1):83.

[23] Abubaker BA, Sinjari HY. Assessment
of Renal Involvement in an Iragi Cohort of
Rheumatoid Arthritis. 2020;17(4):5.

[24] Oweis AO, Alawneh KM, Alshelleh SA,
Alnaimat F, Alawneh D, Zahran DJ. Renal
dysfunction among rheumatoid arthritis
patients: A retrospective cohort study. Ann
Med Surg. 2020 Dec;60:280-4.

[25] Irie F, Iso H, Sairenchi T, Fukasawa N,
Yamagishi K, lkehara S, et al. The
relationships of proteinuria, serum creatinine,
glomerular filtration rate with cardiovascular
disease mortality in Japanese general
population. Kidney Int. 2006
Apr;69(7):1264-71.

factor for atherosclerosis in rheumatoid [26] Sihvonen S, Korpela M, Mustonen J,

arthritis. Diab Vasc Dis Res. 2007 Laippala P, Pasternack A. Renal Disease as a

Jun;4(2):130-5. Predictor of Increased Mortality among
32

April 2023 ,Volume 24, Issue 1


https://djm.uodiyala.edu.iq/index.php/djm/article/view/967/version/940

saDIM

Diyala Journal of Medicine

Patients with Rheumatoid Arthritis. Nephron
Clin Pract. 2004 Nov 17;96(4):c107-14.

[27] Van Sijl AM, van den Oever 1AM,
Peters MJL, Boers M, Dijkmans BAC, van
Halm VP, et al. Subclinical renal dysfunction
§ independently associated with
cardiovascular events in rheumatoid arthritis:
the CARRE Study. Ann Rheum Dis. 2012
Mar;71(3):341-4.

[28] Pasceri V, Yeh ETH. A Tale of Two
Diseases: Atherosclerosis and Rheumatoid
Acrthritis. Circulation. 1999 Nov
23;100(21):2124-6.

[29] Gonzélez-Gay MA, Szekanecz Z, Popa
CD, Dessein P. Atherosclerosis in
Rheumatoid Arthritis. Mediators Inflamm.
2012;2012:1-2.

[30] Lipsky PE, van der Heijde DMFM, St.
Clair EW, Furst DE, Breedveld FC, Kalden
JR, et al. Infliximab and Methotrexate in the
Treatment of Rheumatoid Arthritis. N Engl J
Med. 2000 Nov 30;343(22):1594-602.

[31] Avouac J, Allanore Y. Cardiovascular
risk in rheumatoid arthritis: effects of anti-
TNF drugs. Expert Opin Pharmacother. 2008
May;9(7):1121-8.

[32] Gonzalez-Gay MA, Gonzalez-Juanatey
C, Vazquez-Rodriguez TR, Miranda-Filloy
JA, Llorca J. Insulin resistance in rheumatoid
arthritis: the impact of the anti-TNF-a

therapy: TNF-o antagonist and insulin

ORIGINAL RESEARCH
Published: 5 April 2023
Doi: 10.26505/DJM.24016770802

resistance in RA. Ann N Y Acad Sci. 2010
Apr;1193(1):153-9.

[33] McCOY SS, Crowson CS, Gabriel SE,
Matteson EL. Hypothyroidism as a Risk
Factor for Development of Cardiovascular
Disease in Patients with Rheumatoid
Anrthritis. J Rheumatol. 2012 May;39(5):954—
8.

[34] Shiroky JB, Cohen M, Ballachey ML,
Neville C. Thyroid dysfunction in
rheumatoid arthritis: a controlled prospective
survey. Ann Rheum Dis. 1993 Jun
1,52(6):454-6.

[35] Raterman HG, Nurmohamed MT.
Hypothyroidism in Rheumatoid Arthritis —
To Screen or Not to Screen? J Rheumatol.
2012 May;39(5):885-6.

[36] Mahagna H, Caplan A, Watad A,
Bragazzi NL, Sharif K, Tiosano S, et al.
Rheumatoid arthritis and thyroid dysfunction:
A cross-sectional study and a review of the
literature. Best Pract Res Clin Rheumatol.
2018 Oct;32(5):683-91.

[37] Raterman HG, Jamnitski A, Lems WF,
Voskuyl AE, Dijkmans BAC, Bos WH, et al.
Improvement of Thyroid Function in
Hypothyroid Patients with  Rheumatoid
Arthritis After 6 Months of Adalimumab
Treatment: A Pilot Study. J Rheumatol. 2011
Feb;38(2):247-51.

33

April 2023 ,Volume 24, Issue 1


https://djm.uodiyala.edu.iq/index.php/djm/article/view/967/version/940

ORIGINAL RESEARCH
Published: 5 April 2023
Doi: 10.26505/DJM.24016770802

Diyala Journal of Medicine

daa B (5 68 Jualiall cilgailly cilibaal) sladll b 030 Jofiail) da Dlia L)
Jul

V‘L\.\.AJJ\AJAM"QLA.\QQ»L\Q@M

uadlall

ba e S JSA a5 Lee iy Ual ) Sl3a]) Jiail) de 33le g o 580 Jealiall gl dasi 5 Y sl jal) 4dla
sl e A1) Jiaill da )MNie z0ke Iy il sl g (il eV UL ¢ A seall dpe Y15 il Cilielioae Eigan
Agsedll e Y1y QU ial yal g dial yall 5

daalial) lgilly Clliaal) GlY) ozl (e de gana A A Jiall da e LIS (a0 sl sl Al Cilaa)
(o yall aeall (5 555l saliaall 4y 5o g daliaall il a0 Lol W) 5 ¢s 55 )

ol & Cliay e V) v Gpanal aiy ¢ Jaol Ade A A el sl Ao Hall o2y el 3l g i gall
al Jaia 4y il bl ol e 8 il &5 Y YY AT YY) S (e g5 Jualiadl lgilly pgibial
ol AV e SR il A BEe pasd julea Gudad o3 Ao ) ALl o gaal) Calay allall anll Sy
(ESS

(YV,Y7) O agalane OS5 ¢ Slaall Jiiail) da 30 (oo sl (OV, %)Y o 2ns ¢ Ly e V) 0 G (e sgilill)
dalad) Gal 3 pe A3 Jial Ao Mie ga € Ll e Hgiall &) Qi) (e Ao jiall dieudl e ) sila
e 15 ) Wl TNF ddadiall 455090 <jedal s ¢ o0 Y8 dagdll o (480l 33l ) gy (5 )Sidl 5 pal) Jazuza 15 5f)
() Qi) A 3yl alass)

dalias (il el eyl Hhad (e 255 s il Jualiall Clgill (oam pa 8 AailS 3130 Jiaill 4 e selaliiind)
O 5ediiny () (umpall A seall e g1 5 Q) yml el SIS 5 (A 50l B23l) ) gasy (5 Sl 5 pall Jnieam £ 165 ) (5 A
) Sl A iy LoD A jo il ot Ay 5l sl 4y 50Y)

48,50l 33l ) gl ¢ Diandl (g 5551 Jualiall Cilgdll ¢ 12811 il da jDla sdpalidal) cilalsl)
mustafaabbas93@yah00.com :A 988N & sl

VOYY G Y gl adia gl

Yovy o V¢ :&A,\S\d\”ﬁ&uu

Gl - ol - el and - alell ) ga i
Gl - Jaul - Aadal) s dasls - bl 48T

34 April 2023 Volume 24, Issue 1


https://djm.uodiyala.edu.iq/index.php/djm/article/view/967/version/940
mailto:mustafaabbas93@yahoo.com

