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Abstract

Background and Objectives: Rheumatoid Arthritis is closely linked to Metabolic
Syndrome, which greatly enhances the risk of cardiovascular problems and
consequently, morbidity and mortality. Managing Metabolic Syndrome reduces the
occurrence of cardiovascular events and fatalities. This study assesses the frequency of
metabolic syndrome in young patients diagnosed with Rheumatoid Arthritis.

Material and Methods: This case-control study was carried out in two different
groups. The study was conducted at the Department of General Medicine, NRI Medical
College and Hospital, Mangalagiri, Andhra Pradesh, India. This study was conducted
from October 2022 to November 2023. Total 100 participants are used in this study and
were selected from the outpatient departments.

Results: This study aimed to assess the impact of metabolic syndrome on the severity
of rheumatoid arthritis, as well as the prevalence of metabolic syndrome in individuals
with RA compared to those without RA. The frequencies of various components of
Metabolic Syndrome were also assessed in Rheumatoid Arthritis. We also endeavoured
to investigate the risk associated with illness biomarkers and disease severity in the
development of Metabolic Syndrome. The study also evaluated the link between
specific components of Metabolic Syndrome and disease biomarkers of Rheumatoid
Arthritis. The incidence of Metabolic Syndrome in patients of Rheumatoid Arthritis
was determined to be 41.6% in the population of northern India.

Conclusion: The results of this study demonstrate that TNF-a speeds up the
development of MetS by increasing insulin resistance. MetS worsens RA symptoms.
More research is required to ascertain the mechanism by which insulin resistance and
metabolic syndrome are caused by high TNF-a levels and other markers.
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Introduction

Rheumatoid Arthritis (RA) is a widespread condition marked by severe damage and
distortion of the joints, often accompanied by additional effects on important organs
outside of the joints. Rheumatoid arthritis is linked to a higher likelihood of developing
atherosclerotic vascular disease, which is responsible for around 50% of all deaths in
this group, including heart attacks, strokes and heart failure. Patients with RA exhibit
an increased prevalence of many cardiovascular risk factors ™ 2.

Furthermore, the presence of chronic inflammation, the utilisation of pharmaceutical
interventions in treatment protocols, and a sedentary way of life may significantly
contribute to the heightened susceptibility of cardiovascular disease in individuals with
rheumatoid arthritis ©*!. Epidemiological statistics indicate that rheumatoid arthritis is a
distinct risk factor for atherosclerotic vascular illnesses, even while the higher rates
cannot be attributed to established risk factors, the use of steroids or non-steroidal anti-
inflammatory medicines, or shared genetic characteristics. The likelihood of developing
cardiovascular disease is increased by both the inflammatory process and the severity
of the condition. The fundamental components of metabolic syndromes, such as
dyslipidaemia, high density lipoproteins, accelerated blood pressure, and impaired
glucose homeostasis, have garnered greater attention as the central manifestations of
the syndrome ¢,

Rheumatoid Arthritis is an inflammatory arthritis that progresses quickly and can cause
substantial disability if not managed. Rheumatoid arthritis exhibits a robust correlation
with metabolic syndrome. Elevated levels of triglycerides, cholesterol, and LDL, along
with low levels of HDL, as well as elevated blood pressure and blood sugar, greatly
enhance the risk of cardiovascular problems, leading to increased morbidity and death.
Managing metabolic syndrome reduces cardiovascular mortality and exacerbations of
illness in people with rheumatoid arthritis "%,

The objective of this study was to assess the association between metabolic syndrome
and the severity of rheumatoid arthritis, and therefore, the clinical status and overall
health of individuals with RA. We conducted a study to determine if the coexistence of
Metabolic Syndrome and Rheumatoid Arthritis exacerbates the severity of the disease,
as shown by the blood levels of RA biomarkers such as TNF-a, anti-CCP, RF, CRP,
and ESR. Additionally, we investigated the prevalence of MetS in the RA population in
North India.

Material and Methods

This case-control study was carried out in two different groups. The study was
conducted at the Department of General Medicine, NRI Medical College and Hospital,
Mangalagiri, Andhra Pradesh, India. This study was conducted from October 2022 to
November 2023. Total 100 participants are used in this study and were selected from
the outpatient departments.

Statistical analysis

The gathered data was subjected to statistical analysis using the SPSS-16 software. The
categorical measurements were provided as percentages and frequencies, whereas the
continuous measurements were presented as mean * standard deviation (SD). The chi-
square test was used to compare categorical measurements between two groups,
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whereas the unpaired t-test was used to examine continuous measurements.

Results

The occurrence of metabolic syndrome (MetS) and its distinct components in instances
of rheumatoid arthritis and control subjects. The prevalence of MetS in cases of RA
was 41.6%. The levels of each individual component of Metabolic Syndrome were
considerably elevated in the cases group compared to the controls group. However, the
prevalence of hypertension and elevated triglyceride levels were the most frequent and
noteworthy. While glycated haemoglobin is not a constituent of MetS, it was found to
be more commonly present at lower levels in patients with RA. The study compares the
demographic and routine biochemical markers of individuals with rheumatoid arthritis
who have or do not have metabolic syndrome.

Table 1: Mets prevalence and components in RA patients and controls

Group | (60)] % |Group Il (40) %
MetS 10 16.66 6 15.00
Central obesity 12 20.00 7 17.50
Hypertension 18 30.00 8 20.00
High triglycerides 5 08.33 7 17.50
Low HDL-C 5 08.33 2 05.00
Fasting Hyperglycemia 6 10.00 4 10.00
HbAlc 4 06.66 6 15.00

Table 2 shows the demographic and routine biochemical data of RA cases with and
without MetS, compared. When comparing RA cases with and without MetS, the mean
age is much older for the former. Cases of RA presenting with MetS also had a
considerably longer disease duration than RA cases without MetS. Cases with RA with
MetS were reported to have significantly lower HDL-C levels and significantly higher
triglycerides and systolic and diastolic blood pressures.

Table 2: Standard biochemical data

Sr. No. Parameters Group I RA (n=60)Group Il RA + MetS (n=40)

1. Age (years) 44.46 + 11.45 54.44 + 9.88

2. Disease duration 5.09+341 7.92 +2.66

3. Waist circumference (cm) 92.12 +18.03 08.23+£ 19.22

4. [Fasting blood glucose (mg/dl)]  99.20 + 18.33 102.55 £ 22.45

5. Total cholesterol (mg/dl) 197.61+22.55 205.22+32.19

6. Triglycerides(mg/dl) 143.12+38.32 183.55+82.97

7. LDL-C (mg/dl) 107.46+32.78 120.44+39.55

8. HDL-C(mg/dl) 51.24+7.82 38.57+8.66

The risk linked with several parameters in the development of Metabolic Syndrome
was depicted in Table 3.
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Table 3: Potential hazards linked to RA biomarkers in the progression of MetS

Sr. No| Parameters (Odds ratioConfidence Interval
1. |Disease duration] 2.857 1.033-2.289
2. | EULAR score | 1.065 0.784-2.367
3. DAS-28 6.958 2.257-32.354
4, CRP (mg/L) 2.324 2.058-2.254
5. |Anti-CCP (u/ml), 2.436 2.023-3.852

Discussion

This study aimed to assess the impact of metabolic syndrome on the severity of
rheumatoid arthritis, as well as the prevalence of metabolic syndrome in individuals
with RA compared to those without RA. The frequencies of various components of
Metabolic Syndrome were also assessed in Rheumatoid Arthritis “%. We also
endeavoured to investigate the risk associated with illness biomarkers and disease
severity in the development of Metabolic Syndrome. The study also evaluated the link
between specific components of Metabolic Syndrome and disease biomarkers of
Rheumatoid Arthritis. The incidence of Metabolic Syndrome in patients of Rheumatoid
Arthritis was determined to be 41.6% in the population of northern India. We have
taken into account the revised ATP-III Criteria of Metabolic Syndrome specifically for
adult Asian Indians. In this criteria, the recognised threshold for fasting blood glucose
is set at 100mg/dl instead of 110mg/dl. A study conducted in northern India has found
that the prevalence of Metabolic Syndrome is marginally lower than 35.1% when using
modified ATP-I11 criteria 2.

Nevertheless, the prevalence of rheumatoid arthritis in the south Indian population was
found to be 57.4%, which is greater than what was observed in our cases. Our findings
further validates the observation that the Indian population has a higher susceptibility to
metabolic syndrome, as the global prevalence of MetS is considerably lower, at roughly
30.65% 4 141,

Upon evaluating the frequency of several components of Metabolic Syndrome (MetS)
in individuals with Rheumatoid Arthritis, it was found that elevated blood pressure
exhibited the highest prevalence *®\. This aligns with the research carried out by
Panoulas VF, Douglas KM et al. The presence of a greater proportion of metabolic
syndrome (MetS) cases in individuals with rheumatoid arthritis who are over 55 years
old and have had the disease for a longer period of time suggests the importance of the
inflammatory burden in the development of metabolic abnormalities. Established cases
of rheumatoid arthritis (RA) with metabolic syndrome had a higher prevalence of
elevated triglyceride levels and decreased high-density lipoprotein cholesterol 8.
The disease-specific, severity, and activity scores, as well as the levels of the
inflammatory cytokine TNF-o, were compared in Table 3. TNF-a, due to its pro-
inflammatory properties, induces insulin resistance, dyslipidaemia, and endothelial
dysfunction, ultimately resulting in a chronic inflammatory state that leads to Metabolic
Syndrome (MetS). Pro-inflammatory cytokines play a significant role in the formation
of atherosclerosis, which in turn contributes to the development of cardiovascular
disease ™ 2%, TNF-a also enhances the synthesis of acute phase reactants, specifically
CRP; our findings further corroborate this notion. Greater levels of anti-CCP, together
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with elevated DAS-28 Score and EULAR score, are linked to joint deformity and the
severity of the disease. Reports indicate that Infliximab and Methotrexate have a
favourable effect on reducing anti-CCP levels in patients with rheumatoid arthritis
(RA) and it has been discovered that TNFa is responsible for the production of
anticitrullinated peptide antibodies " %2, The association between various biomarkers
of rheumatoid arthritis and the development of metabolic syndrome. The elevated odds
ratio of TNF-a in the development of Metabolic Syndrome in Rheumatoid Arthritis
sufferers is evident and easily understood. While previous research have found no link
between DAS-28 and the development of MetS in instances of rheumatoid arthritis, our
investigation has identified a substantial risk associated with DAS-28 2%,

The correlation analysis of disease biomarkers of rheumatoid arthritis with specific
components of metabolic syndrome revealed a substantial positive association between
the inflammatory cytokine TNF-a and fasting blood glucose and triglyceride levels.
TNF-o stimulates the breakdown of fat in adipose tissue and also impacts the
absorption of glucose in skeletal muscle. The exacerbation of insulin resistance is
caused by the heightened liberation of free fatty acids from adipocytes. There was an
inverse correlation between the anti-CCP and HDL-c. Citrullinated epitopes were
detected in the atherosclerotic plaques that were specifically recognised by anti-CCP
antibodies. Therefore, the presence of high anti-CCP levels combined with low HDL-c
levels indicates an increased risk of cardiovascular disease in individuals with
rheumatoid arthritis, regardless of the presence of metabolic syndrome 262,

Conclusion

This study illustrates that the pro-inflammatory cytokine TNF-a contributes to the
development of Metabolic Syndrome (MetS) by exacerbating insulin resistance. An
advantageous feedback loop is occurring between the development of rheumatoid
arthritis (RA) and metabolic syndrome (MetS) via inflammatory cytokines and disease
biomarkers. Rheumatoid arthritis (RA) with metabolic syndrome (MetS) is linked to
heightened disease severity. A comprehensive investigation is necessary to determine
the relationship between elevated levels of TNF-a and other illness biomarkers and the
development of insulin resistance, which subsequently leads to metabolic syndrome.

Funding: None.
Conflict of Interest: None.

References

1. Brunner EJ, Hemingway H, Walker BR, Page M, Clarke P, Juneja M, et al.
Adrenocortical, autonomic, and inflammatory causes of the metabolic syndrome:
nested case-control study. Circulation. 2002 Nov;106(21):2659-65.

2. Yusuf S, Reddy S, Ounpuu S, Anand S. Global burden of cardiovascular disease:
Part IlI: variations in cardiovascular disease by specific ethnic groups and
geographic regions and prevention strategies. Circulation 2001;104:2855-64.

3. Kuo CF, Grainge MJ, Mallen C, Zhang W, Doherty M. Comorbidities in patients
with gout prior to and following diagnosis: case-control study. Annals of the
rheumatic diseases. 2014 Nov.

561



10.

11.

12.

13.

14.

15.

16.

17.

18.

Journal of Cardiovascular Disease Research

ISSN:0975 -3583,0976-2833 VOL 15,ISSUE 01, 2024

Misra A, Khurana L. The metabolic syndrome in South Asians: epidemiology,
determinants, and prevention. Metab Syndr Relat Disord. 2009;7(6):497-514.
El-Meadawy SH, El-Sharkawy HM, Elbayomy A. The interrelationship of
metabolic syndrome and behcet’s disease in a cohort of egyptian patients (a cross-
sectional study). Egyptian Dental Journal. (April (Oral Medicine, X-Ray, Oral
Biology & Oral Pathology). 2018 Apr;64(2):1177-86.

Keservani RK, Kesharwani RK, Sharma AK, Gautam SP, Verma SK. Developing
New Functional Food and Nutraceutical Products.

Katulanda P, Ranasinghe P, Jayawardana R, Sheriff R, Matthews DR. Metabolic
syndrome among Sri Lankan adults: prevalence, patterns and correlates. Diabetol
Metab Syndr. 2012;4(1):24.

Ahire ED, Surana KR, Sonawane VN, Talele SG, Kshirsagar SJ, Laddha UD,
Thombre NA, Talele GS. Immunomodulation Impact of Curcumin and Its
Derivative as a Natural Ingredient. In Nutraceuticals and Functional Foods in
Immunomodulators. Singapore: Springer Nature Singapore. 2023 Jan, p. 253-269.
Chung CP, Avalos I, Oeser A, Gebretsadik T, Shintani A, Raggi P, Stein CM. High
frequency of the metabolic syndrome in patients with systemic lupus
erythematosus: association with disease characteristics and cardiovascular risk
factors. Annals of the rheumatic diseases, 2006 Aug.

Jarouliya U, Keservani RK. Nutraceutical Components in the Treatment of
Psoriasis and Psoriatic Arthritis. In Psoriasis and Psoriatic Arthritis. CRC Press,
2017 Dec, p. 283-298.

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):218.

Pathan AS, Wagh PP, Jain PG, Sonawane GB, Ahire ED. Functional Foods in
Health and Diseases. In Applications of Functional Foods in Disease Prevention.
Apple Academic Press, 2024 Jan, p. 103-117.

Solomon A, Christian BF, Norton GR, Woodiwiss AJ, Dessein PH. Risk factor
profiles for atherosclerotic cardiovascular disease in black and other Africans with
established rheumatoid arthritis. J Rheumatol. 2010;37(5):953-60.

Sasaki H, Hirai K, M Martins C, Furusho H, Battaglino R, Hashimoto K.
Interrelationship between periapical lesion and systemic metabolic disorders.
Current pharmaceutical design. 2016 Apr;22(15):2204-15.

Karvounaris SA, Sidiropoulos PI, Papadakis JA, Spanakis EK, Bertsias GK,
Kritikos HD, et al. Metabolic syndrome is common among middle-to-older aged
Mediterranean patients with rheumatoid arthritis and correlates with disease
activity: a retrospective, cross sectional, controlled, study. Ann Rheum Dis.
2007;66(1):28-33.

Zhuo QI, Yang W, Chen J, Wang Y. Metabolic syndrome meets osteoarthritis.
Nature Reviews Rheumatology. 2012 Dec;8(12):729-37.

Chung CP, Oeser A, Solus JF, Avalos I, Gebretsadik T, Shintani A, et al.
Prevalence of the metabolic syndrome is increased in rheumatoid arthritis and is
associated with coronary atherosclerosis. Atherosclerosis. 2008;196(2):756-63.

Da Cunha VR, Brenol CV, Brenol JC, Fuchs SC, Arlindo EM, Melo IM, et al.
Metabolic syndrome prevalence is increased in rheumatoid arthritis patients and is

562



19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Journal of Cardiovascular Disease Research

ISSN:0975 -3583,0976-2833 VOL 15,ISSUE 01, 2024

associated with disease activity. Scand J Rheumatol. 2012;41(3):186-91.

Di Micco P, Ferrazzi P, Libre L, Mendolicchio L, Quaglia I, De Marco M, et al.
Intima-media thickness evolution after treatment with infliximab in patients with
rheumatoid arthritis. Int J Gen Med. 2009;2:141-4.

Reiss AB, Carsons SE, Anwar K, Rao S, Edelman SD, Zhang H, et al.
Atheroprotective effects of methotrexate on reverse cholesterol transport proteins
and foam cell transformation in human THP-1 monocyte/macrophages. Arthritis
Rheum. 2008;58(12):3675-83.

Giovannucci E. Metabolic syndrome, hyperinsulinemia and colon cancer: a review.
The American journal of clinical nutrition. 2007 Sep;86(3):836S-42S.

Wong SK, Chin KY, Suhaimi FH, Ahmad F, Ima-Nirwana S. The relationship
between metabolic syndrome and osteoporosis: a review. Nutrients. 2016
Jun;8(6):347.

Jick SS, Choi H, Li L, Mclnnes IB, Sattar N. Hyperlipidaemia, statin use and the
risk of developing rheumatoid arthritis. Ann Rheum Dis. 2009;68(4):546-51.

Jha PK, Ranawat NS, Ranjan R, Ahmed RS, Avasthi R, Ahirwar AK.
Interrelationship of Metabolic Syndrome and Rheumatoid Arthritis in North Indian
Population. Journal of Medical Sciences. 2022 Jan;8(1):52.

McCarey DW, Mclnnes IB, Madhok R, Hampson R, Scherbakov O, Ford I, et al.
Trial of Atorvastatin in Rheumatoid Arthritis (TARA): double-blind, randomised
placebo-controlled trial. Lancet. 2004;363(9426):2015-21.

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;56(2):117-25.

Rostom S, Mengat M, Lahlou R, Hari A, Bahiri R, Hajjaj Hassouni N. Metabolic
syndrome in rheumatoid arthritis: case control study. BMC Musculoskelet Disord.
2013;14:147.

Garcia-Chagollan M, Hernandez-Martinez SE, Rojas-Romero AE, Mufioz-Valle JF,
Sigala-Arellano R, Cerpa-Cruz S, et al. Metabolic syndrome in rheumatoid arthritis
patients: Relationship among its clinical components. Journal of Clinical
Laboratory Analysis. 2021 Mar;35(3):e23-666.

Gisondi P, Tessari G, Conti A, Piaserico S, Schianchi S, Peserico A, et al.
Prevalence of metabolic syndrome in patients with psoriasis: a hospital-based case-
control study. British Journal of Dermatology. 2007 Jul;157(1):68-73.

563



