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ABSTRACT  

Rheumatoid arthritis (RA) is a chronic inflammatory 

autoimmune disease attacks the synovial lining of diarthrodial 

joints and cause formation of pannus tissue. The chemical 

mediators for the mechanism of RA are IL-1, IL-6, TNF-, IL-

1β. The uncontrolled release of these mediators are responsible 

for causing other severe diseases. The uncontrolled  RA  with 

chronic inflammation may cause cardiovascular diseases, 

interstitial lung disease, renal dysfunction.  As still there is no 

cure for RA, the treatment purpose is the reduction of the pain 

and stop or reduction in further damage. Initiation of treatment 

particularly by the combination of disease modifying anti-

rheumatic drugs (DMARDs) followed by short duration of 

corticosteroid to prevent the progressive course and even 

damage. The recent available treatment can slow down the 

disease activity of RA. 
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INTRODUCTION 

Rheumatoid arthritis is a chronic, symmetrical, inflammatory autoimmune disease that 

initially affects the small joints, progressing to larger joints and eventually the skin, eyes, 

heart, kidney and lungs.1At the local inflammatory site, namely the joint, disturbances in 

cytokine and chemokine pathway lead to an immune infiltrate that contributes to the 

increased proliferation of joint fibroblasts, synoviocytes & to the chronicity of 

inflammation.2-3 The proinflammatory mediators for the pathogenesis of RA are IL-1 β 

(Interleukin 1 beta), TNF- α  (Tumor necrosis factor) IL-6 (Interleukin 6).4-5 

One percentage of the total population was affected by RA.6-7And more found in womens 

over 65 years.8 RA is primarily affects the synovial lining causing progressive disability, 

premature death and socioeconomic burdens.9 

Arthritis and Cardiovascular diseases 

The uncontrolled RA with chronic inflammation results in functional disability. Among those 

extraarticular features are cardiovascular diseases such as pericarditis, cardiomyopathy/ 

myocarditis, cardiac amyloidosis, coronary vasculitis, arrhythmia, diseases of the valve and 

most notably congestive heart failure.10 Womens with RA is having 2-3 folds more risk to 

produce myocardial infraction, even if traditional coronary risk factors are not present.11-12 In 

the addition to associated morbidity, there is increased chance of mortality because the 

patients affected have a lower life expectancy compared to general population mainly due to 

the cardiovascular changes, which is the most common cause of death.9 Patients with RA 

have higher risk of developing coronary artery disease ( CAD) compared to the general 

population.13similar in magnitude to the risk imparted by diabetes mellitus.14 RA patients 

appear to have different levels of CAD, with higher cardiovascular factors including smoking 

prevelance and altered lipid profile compared to the general population. During periods of 

high-grade inflammation, the lipid profile in RA is characterized by suppression of total and 

LDL cholesterol levels, with a proportionately greater suppression of high-density lipoprotein 

(HDL) levels, resulting in an unfavorable ratio of total to HDL cholesterol. There is a 

paradoxical relationship between lipid levels and CAD risk in RA, as lower lipid levels are 

associated with more severe systemic inflammation, which in turn is associated with 

increased CAD risk. The factors responsible for heart disease in RA patients are abnormal 

immunity and chronic inflammation.15 
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In RA patients, the high incidence of cardiovascular disease appears to be close to that seen 

in patients with type 2 diabetes mellitus.16 Silent myocardial infraction is seen more in RA 

patients than non-RA patients.14 The risk of coronary plaques is greater even in the absence 

of a coronary artery disease medical history.17 

A contributing role is played by both conventional cardiovascular risk factors (e.g., 

hypertension, obesity, dyslipidemia, and Mellitus diabetes) and increased systemic 

inflammation.18 Approximately 30–40% of RA patients in the U.S. also obtained a TNF 

antagonist as a monotherapy or as a combination of different drugs. TNF-inhibitor treatment 

in RA patients seems to be associated with a lower risk of all coronary heart disease 

occasions.19 

Rheumatoid arthritis has a number of respiratory symptoms, along with parenchymal 

pulmonary disease (ILD) and pleura inflammation (pleural thickening and effusions), airways 

and pulmonary vasculature (vasculitis and pulmonary hypertension). Such changes can also 

indicate chronic immune activation, enhanced vulnerability to infection (regularly correlated 

with immunomodulatory drugs) or direct toxicity arising from disease enhancement or 

biological therapy..20 

Rheumatoid arthritis associated lung disease 

For individuals with severe RA, rheumatoid arthritis-related lung disease (RA-ILD), the most 

common form of rheumatoid lung disease, happens more frequently. A post-mortem analysis 

of eighty-one people, seventeen percent died of respiratory failure owing to long-standing 

RA, while 34 percent showed signs of ILD.21-22 Rheumatoid arthritis has a variety of 

respiratory symptoms along with pulmonary parenchymal disease (interstitial lung condition 

(ILD)) and pleura inflammation (pleural thickening and effusions), flight and pulmography 

syndrome. Such improvements may also indicate chronic immune activation, increased 

contamination vulnerability (regularly correlated with immunomodulatory drugs) or specific 

disease-modifying toxicity or organic remedy.20 

The effectiveness of RA-ILD in RA patients is roughly 10 percent in females and 6 percent in 

adult males, based on national mortality statistics in the United States.23 Age has been 

consistently proven to be a risk variable of ILD development. Smoking history of one study 

showing a 3.8 odds ratio of people who smoked for > 25 million years is another major risk 

factor.24 Heavy range rheumatoid factors are a recognized risk factor for multiple articular 
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forms of rheumatoid arthritis, along with ILD. Lung disease is a first-rate contributor for RA 

morbidity and mortality.RA-ILD's clinical appearance and symptom range is usually identical 

to that of interstitial idiopathic pneumonias (IIPs), despite the fact that pathology has pointed 

to differences.25 In certain cases, there may also be respiratory symptoms precede articular 

signs. Treating systemic and articular signs and symptoms of connective tissue disease is 

important for the pulmonologist when treating an affected person in case of lung disease of 

uncertain aetiology as patients may also start with pulmonary sign gift. The maximum 

common lung disorder (ILD) is not the simplest, but also the maximum extreme form of lung 

involvement in RA. Radiographic changes including fibrosis and physiological changes 

including restraint or decreased dissemination of pulmonary symptoms may also precede 

signs over years; however, when medically evident, ILD is associated with giant mortality.26 

There is a range of pulmonary manifestations of rheumatoid arthritis along with pulmonary 

paralysis. These modifications can also reflect chronic immune activation, accelerated 

susceptibility to contamination (often related to immunomodulatory medicines) or direct 

toxicity from disease modifying or biological therapy. Prognosis varies relying on the kind 

and severity of involvement. 

ILD is the most prevalent pulmonary type of rheumatoid arthritis of the lung disease, despite 

the fact that the precise occurrence varies based on the examined population and the clinical 

procedure used to identify the condition. In an Australian cohort of patients with < 2 years of 

rheumatoid arthritis, 58% of these patients had stable improvements to ILD on both chest 

radiographs, excessive-decision computed tomography (HRCT), pulmonary screening (PFT), 

bronchoalveolar lavage (BAL) and or Tc-DTPA (technetium-99 m-labeled 

diethylenetriamine pentaacetate) tests. Of the above cases, 76% had an illness that was 

medically mute.27A more recent look at 40 patients, also with < 2 years of disorder, the 

anomalies were found in HRCT scans and/or PFTs occurred in 45 percent, with 10 percent of 

patients suffering from clinically severe illness.28 Currently it is predicted that < 30 percent of 

patients with rheumatoid arthritis have subclinical ILDs noted on HRCT scans.23,29 While the 

price of a few larger-articular patients is predicted to have subclinical ILDs.30-31 Whether this 

indicates an improvement in treatment or is the result of drug-induced lung disease with a 

greater use of anti-rheumatic marketing is not always completely clean. The pulmonary 

fibrosis mechanism that exists in ILD is not always well known. Typically, patients with 

rheumatoid arthritis have autoantibodies that circulate, Rheumatoid and anti cyclic 

citrullinated peptide is the most unusual. (CCP). For many years before medical ailment 
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initiation, such antibodies can be present in the serum.32,33Anti-CCP antibodies have also 

been associated with the of airway disorder development both rheumatoid factor and anti-

CCP. There is evidence that rheumatoid arthritis begining to evolve in the lungs, a concept 

supported by a subgroup of patients who are nice anti-CCP with lung disease but do not have 

articular manifestations.38-39 In addition, a shape of reactive lymphoid tissue called inducible 

bronchus-associated lymphoid tissue (BALT) was observed in patients with rheumatoid 

arthritis-relatum.40The acute respiration appearance may also indicate acute interstitial 

pneumonia (AIP), ILD exacerbation (with recognised or previously unknown pre-existing 

disorder), inflammation in immunosuppressed host infection, drug response, or a combination 

of these.41 Recent research the protein content of tissue samples was analyzed which is 

collected from patients biopsies of the lung and synovial. The pulmonary fibrosis process that 

exists in ILD is not well known..32 

 

Figure No. I: The development of ILD Associated with Rheumatoid arthritis 
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The development of ILD was associated with both the rheumatoid factor and the anti-CCP, in 

particular in the case of high Anti-CCP antibodies..29,34,35,36,42 

Renal dysfunction in Rheumatoid arthritis 

Renal activity is one of the most severe challenges in the treatment of patients with RA due to 

its prognostic cost and rehabilitation implications.43-44 18 percent of patients with 

rheumatology in hospitals were estimated to have a glomerular filtration price (GFR) of 60 

ml/minute or less relative to the 5 percent recorded in the normal population.45 Although it 

was reported to be a large filtration price (GFR). RA patients additionally have proteinuria, 

hematuria, and renal disorder, the figures stated for the prevalence and Renal significance 

incidence varies depending on the criteria of the infection and the populations studied. 

Renal dysfunction causes in patients with RA appear to be arguable. Previous research on 

renal biopsy findings and clinicopathological associations found that the highest critical RA 

patients  pathologic results included secondary amyloidosis, membranous nephropathy 

consistent with the use of antirheumatic drugs, mesangial glomerulonephritis likely related to 

RA alone, and typically increasingly creative glomerulonephritis associated rheumatoid 

vasculitis.48-50 Chronic kidney disease (CKD) is a serious chronic systemic inflammatory 

disease in patients with RA. The CKD-RA relationship should be explained by some 

situations involving residual amyloidosis, glomerulonephritis or drug-related use.49-50 

Pathogenisis of Arthritis 

Depending on the presence or absence of anti-citrullinated protein antibodies (ACPAs), 

fundamental subtypes of RA exist. Using the calcium-structured enzyme peptidyl-arginine-

deiminase (PAD), citrullination is catalyzed, converting a definitely charged arginine into 

polar but impartial citrulline as a result of a submitted-translational modification. ACPAs can 

be found in around 67% of RA patients and serve as a valuable medical guideline for patients 

with early, undifferentiated arthritis and as a predictor of potential disease progression 

through RA.51-52The ACPA-nice branch of RA has much more active medical phenotype 

relative to the ACPA-poor subset of RA.53It has been documented that ACPA-poor RA has 

specific genetic association styles54 and differentiated immune cell responses to citrullinated 

antigens compared to those of the ACPA-positive subset.55 
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Future drug therapies for RA 

The extent to which inhibition of the JAK / Signal Transducers and Transcription Activators 

(STAT) pathway on my own can adequately suppress mobile- mediated immune 

inflammation to provide a permanent clinical remission can be a major challenge in the 

further development of new RA therapies.  In this regard, most of the evidence now collected 

during the last decade has shown that mere suppression of JAK / STAT seasoned-

inflammatory cytokine activation in patients with RA might be needed but not sufficient for 

clinical remission. Most of the evidence now collected during the last decade has shown that 

mere suppression of JAK / STAT seasoned-inflammatory cytokine activation in patients with 

RA might be needed but not sufficient for clinical remission. This approach should be even 

more effective when a "personalized molecular remediation" model is established whereby 

both serum and synovial RA patients have been completely identified before the start of 

pharmaceutical therapy for expanded seasoned-inflammatory cytokines and for specific 

protein kinases selected SMI on which cytokine and/or signaling pathology repercussions are 

focused.56 We have recently suggested that defective ICD of non-JAK / STAT and ' go-

communicate ' protein kinase tracts (SAPK / MAPK) and phosphatidylinositide-three-kinase / 

ACT / MAM of Rapamycins (PI-3 K / AKT/ MTOR) pathways is probably required We have 

been reporting in the latest in the report on a defective ICT of protein kinase (PI-3K / AKT / 

mTOR).57-58 

Herbal drugs for Arthritis 

Many sufferers look for complementary and opportunity remedy (CAM) alternatives in 

dealing with this debilitating sickness. Research has indicated that human beings stricken by 

continual pain, as in RA, and people dissatisfied with contemporary treatment are very 

probably to are seeking alternative remedies, and an envisioned 60 - ninety% of persons with 

arthritis use CAM. Among the maximum extensively used treatments are chiropractic and 

natural therapies.5959 This growing interest in medical opportunities simply demonstrates 

the need for a more thorough investigation into the protection and effectiveness of CAM. An 

earlier review60 conducted in 2000 became restricted in that it excluded herbal preparation 

tests as opposed to energetic comparators. Consequently, the purpose of this systematic 

review is to study the current medical evidence for (or in opposition to) the use of herbal 

medicines for RA based entirely on randomized medical tests (RCTs) of herbal preparations 

as opposed to all remedies managed. Chopra et al., reported roughly 68% of chronic 
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rheumatic patients reported sought relieve using alternative medicinal systems and 

demonstrated herbal formulae's clinical efficacy for the treatment of knee arthritis.61 

Recent available treatment for arthritis 

Methotrexate 

Originally, methotrexate was engineered as an anti-contaminant folate pathway through the 

inhibition of dihydrofolate reductase (DHFR) when administered at extremely high doses (up 

to 1 g in unmarried), but it is found that the drug was effective in RA patients at high dose 

reduction (15-25 mg weekly).62Inhibition of purine synthesis and therefore detention in the S 

step of the cell cycle, leading finally to apoptosis of cells, include the oncological mechanism 

of action; The medical benefit, including the adverse effects, of so high-dose methotrexate in 

cancer, maybe reversed with excess calcium or folinic acid. 63In comparison, administration 

of follic acid is unaffected by the toxicity of low doses of methotrexate for RA sufferers, and 

in general, almost always part of the RA medication process minimizes the negative 

dimension of methotrexate.64 
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Polyamine and lymphotoxin production suppression of methotrexate. 

 

Corticosteroids 

Corticosteroids are a more powerful anti-inflammatory drug than NSAIDs, but they have 

more side effects. For this reason, at low doses, at some point in exacerbations or RA flares, 

they are best recommended for a short time frame. Symptoms of pain can be used for 

intraarticular injections of corticosteroids. 65We paint by preventing phospholipid release and 

increasing eosinophil behavior, thus reducing discomfort. Bone-thinning, weight gain, 

hypertension, and immunosuppression are among the facet findings. Advise the affected 

person to take supplementation with calcium and vitamin D can save you from bone thinning. 

Side outcomes may be reduced as the condition of an affected person improves by gradually 
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reducing doses. It is important not to stop suddenly injected or oral corticosteroids as this 

may result in repression of the hypothalamic-pituitary-adrenal axis (HPA) or RA flares.66 

Hydroxychloroquine  

Hydroxychloroquine (Plaquenil) is an antimalarial drug that can be used to treat RA for a 

long time. This drug decreases the secretion of proinflammatory cytokines originating from 

monocytes. Common facet consequences consist of GI tract disorders, skin disorders, and 

valuable scared system. Furthermore, when this medication is administered in high amounts, 

the eyes may be impaired. Patients in this remedy require ordinary session with an 

ophthalmologist.67 

Mesenchymal stem cells 

Because of their regenerative and anti-inflammatory homes, mesenchymal stem cells (MSCs) 

have been said to be a candidate for the treatment of RA, each inducing the regeneration of 

damaged joints and modulating pathogenic immune responses. 68 MSCs are their ability to 

modulate each innate and adaptive immune response. In fact, MSCs inhibit dendritic cell 

activation (DCs), proinflammatory M1-like macrophages, natural killer (NK) cells, and B and 

T cells while inducing anti-inflammatory phenotyping cell technology.69-73Based on these 

broad immunomodulatory capabilities, the therapeutic capacity of MSCs in autoimmune and 

inflammatory problems has been intensively investigated in experimental mouse fashions. 74-

77Several studies have shown that TNF-α and IL-1β, particularly secreted by M1 

macrophages are ample in RA, whereas IL-10, characteristic of M2-like macrophages, is 

lower in patients with RA than in patients with RA.78 

Pregnancy, Contraception and Lactation 

During, during and after pregnancy, managing rheumatoid arthritis can be difficult. While 

many girls may have an increase in ailment behavior at some stage of pregnancy, recovery is 

rare. Poor outcomes in childbirth generally occur with elevated disease incidence and consist 

of miscarriage, depression and pre-eclampsia.79 

With the exception of sulfasalazine and hydroxychloroquine, both DMARDs are considered 

at some stage in childbirth as either harmful or unhealthy protection.80 Counseling on 

effective birth control techniques is important to avoid unplanned pregnancy when taking 
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teratogenic capsules. Planned pregnancy is most popular and allows time to make appropriate 

remedial changes while managing disease optimization. Some DMARDs (e.g. leflunomide, 

methotrexate) must be stopped at least three to six months earlier than the theory.79 

During lactation, due to drug excretion into breast milk, the immunosuppressive results of a 

few DMARDs may also affect the infant. 

CONCLUSION 

RA is a chronic inflammatory disease which causes many other complicated diseases like 

Cardiovascular disease, Intestitional lung disease, Chronic kidney diseases etc. While initial 

presentation are related to explain about the diseases causing due to RA and their treatments 

along with the side effects of the medications which are using. Many of the researchers are 

now focusing to reduce the adverse effects of the RA disease along with the remission of RA. 

ACKNOWLEDGEMENT 

I am acknowledging Principal & President of Acharya & BM Reddy College of Pharmacy. 

REFERENCES 

1. Lee JE, Kim IJ, Cho MS, Lee J. A Case of Rheumatoid Vasculitis Involving Hepatic Artery in Early 

Rheumatoid Arthritis. J Korean Med Sci. 2017 Jul;32(7):1207–10. 

2. Feldmann M, Brennan FM, Maini RN. Role of cytokines in rheumatoid arthritis. Annual review of 

immunology. 1996 Apr;14(1):397-440. 

3. McInnes IB, Schett G. Cytokines in the pathogenesis of rheumatoid arthritis. Nature Reviews Immunology. 

2007 Jun;7(6):429-42. 

4. Kumar LD, Karthik R, Gayathri N, Sivasudha T. Advancement in contemporary diagnostic and therapeutic 

approaches for rheumatoid arthritis. Biomedicine & Pharmacotherapy. 2016 Apr;79(1):52-61. 

5. Scott DL, Wolfe F. Rheumatoid arthritis The Lancet. 2010 Jun 12(6);1094–1108. 

6. Gabriel SE. The epidemiology of rheumatoid arthritis. Rheumatic Disease Clinics of North America. 2001 

May 1;27(2):269-81. 

7. Alamanos Y, Voulgari PV, Drosos AA. Incidence and prevalence of rheumatoid arthritis, based on the 1987 

American College of Rheumatology criteria: a systematic review. In Seminars in arthritis and rheumatism 2006 

Dec;36(3):182-188. 

8. Klarenbeek NB, Kerstens PJ, Huizinga TW, Dijkmans BA, Allaart CF. Recent advances in the management 

of rheumatoid arthritis. Bmj. 2010 Dec;34(1):6942-3. 

9. Van der Linden MP, Le Cessie S, Raza K, van der Woude D, Knevel R, Huizinga TW, van der Helm‐van 

Mil AH. Long‐term impact of delay in assessment of patients with early arthritis. Arthritis & Rheumatism. 2010 

Dec;62(12):3537-46. 

10. Van Doornum S, McColl G, Wicks IP.Accelerated atherosclerosis. An extra articular features of arthritis, 

Arthritis Rheumatism 2002;46(4):862-73. 

11. Fischer LM, Schlienger RG, Matter C, Jick H, Meier CR. Effect of rheumatoid arthritis or systemic lupus 

erythematosus on the risk of first-time acute myocardial infarction. Am J Cardiol. 2004;93(2):198–200. 



www.ijppr.humanjournals.com 

Citation: Sunu A S et al. Ijppr.Human, 2020; Vol. 18 (3): 288-302. 299 

12. Solomon DH, Karlson EW, Rimm EB, Cannuscio CC, Mandl LA, Manson JE, et al. Cardiovascular 

morbidity and mortality in women diagnosed with rheumatoid arthritis. Circulation. 2003;107(9):1303–1307.  

13. Solomon DH, Goodson NJ, Katz JN, Weinblatt ME, Avorn J, Setoguchi S, Canning C, Schneeweiss S. 

Patterns of cardiovascular risk in rheumatoid arthritis. Annals of the rheumatic diseases. 2006;65(12):1608-12. 

14. Maradit‐Kremers H, Crowson CS, Nicola PJ, Ballman KV, Roger VL, Jacobsen SJ, Gabriel SE. Increased 

unrecognized coronary heart disease and sudden deaths in rheumatoid arthritis: a population‐based cohort study. 

Arthritis & Rheumatism: Official Journal of the American College of Rheumatology. 2005;52(2):402-11. 

15. Crowson CS, Liao KP, Davis III JM, Solomon DH, Matteson EL, Knutson KL, Hlatky MA, Gabriel SE. 

Rheumatoid arthritis and cardiovascular disease. American heart journal. 2013;166(4):622-8. 

16. Lindhardsen J, Ahlehoff O, Gislason GH, Madsen OR, Olesen JB, Torp‐Pedersen C, Hansen PR. The risk 

of myocardial infarction in rheumatoid arthritis and diabetes mellitus: a Danish nationwide cohort study. Ann 

Rheum Dis. 2011;70(5):929–34. 

17. Karpouzas GA, Malpeso J, Choi TY, Li D, Munoz S, Budoff MJ. Prevalence, extent and composition of 

coronary plaque in patients with rheumatoid arthritis without symptoms or prior diagnosis of coronary artery 

disease. Ann Rheum Dis. 2014;73(10):1797–804. 

18. Soubrier M, Barber Chamoux N, Tatar Z, Couderc M, Dubost JJ, Mathieu S. Cardiovascular risk in 

rheumatoid arthritis. Joint Bone Spine 2014;12(1):298– 302. 

19. Barnabe C, Martin BJ, Ghali WA. Systematic review and meta‐analysis: anti-tumor necrosis factor α 

therapy and cardiovascular events in rheumatoid arthritis. Arthritis care & research. 2011;63(4):522-9. 

20. Shaw M, Collins BF, Ho LA, Raghu G. Rheumatoid arthritis-associated lung disease. European Respiratory 

Review. 2015;24(135):1-6. 

21. Tanoue LT. Pulmonary manifestations of rheumatoid arthritis. Clinics in chest medicine. 1998;19(4):667-

85. 

22. Suzuki A, Ohosone Y, Obana M, Mita S, Matsuoka Y, Irimajiri S, Fukuda J. Cause of death in 81 autopsied 

patients with rheumatoid arthritis. The Journal of rheumatology. 1994;21(1):33-6. 

23. Olson AL, Swigris JJ, Sprunger DB, Fischer A, Fernandez-Perez ER, Solomon J, Murphy J, Cohen M, 

Raghu G, Brown KK. Rheumatoid arthritis–interstitial lung disease-associated mortality. American journal of 

respiratory and critical care medicine. 2011 Feb 1;183(3):372-8. 

24. Saag KG, Cerhan JR, Kolluri S, Ohashi K, Hunninghake GW, Schwartz DA. Cigarette smoking and 

rheumatoid arthritis severity. Annals of the Rheumatic Diseases. 1997;56(8):463-9. 

25. Flaherty KR, Colby TV, Travis WD, et al. Fibroblastic foci in usual interstitial pneumonia: idiopathic 

versus collagen vascular disease. Am J Respir Crit Care Med 2003;167(10):1410-15 

26. Hakala M. Poor prognosis in patients with rheumatoid arthritis hospitalized for interstitial lung fibrosis. 

Chest. 1988;93(1):114-8. 

27. Gabbay E, Tarala R, Will R, Carroll G, Adler B, Cameron D, Lake FR. Interstitial lung disease in recent 

onset rheumatoid arthritis. American journal of respiratory and critical care medicine. 1997;156(2):528-35. 

28. Habib HM, Eisa AA, Arafat WR, Marie MA. Pulmonary involvement in early rheumatoid arthritis patients. 

Clinical rheumatology. 2011;30(2):217-21. 

29. Doyle TJ, Lee JS, Dellaripa PF, Lederer JA, Matteson EL, Fischer A, Ascherman DP, Glassberg MK, Ryu 

JH, Danoff SK, Brown KK. A roadmap to promote clinical and translational research in rheumatoid arthritis-

associated interstitial lung disease. Chest. 2014;145(3):454-63. 

30. Cavagna L, Monti S, Grosso V, et al.The multifaceted aspects of interstitial lung disease in rheumatoid 

arthritis. Biomed Res Int 2013; 20(13): 759-60. 

31. Bartels CM, Bell CL, Shinki K, et al.Changing trends in serious extra-articular manifestations of 

rheumatoid arthritis among United State veterans over 20 years. Rheumatology (Oxford) 2010; 49(19):1670–75. 

32. Avouac J, Gossec L, Dougados M. Diagnostic and predictive value of anti-cyclic citrullinated protein 

antibodies in rheumatoid arthritis: a systematic literature review. Annals of the rheumatic diseases. 

2006;65(7):845-51. 

33. Nielen MM, van Schaardenburg D, Reesink HW, Van de Stadt RJ, van der Horst‐Bruinsma IE, de Koning 

MH, Habibuw MR, Vandenbroucke JP, Dijkmans BA. Specific autoantibodies precede the symptoms of 

rheumatoid arthritis: a study of serial measurements in blood donors. Arthritis & Rheumatism: Official Journal 

of the American College of Rheumatology. 2004;50(2):380-6. 



www.ijppr.humanjournals.com 

Citation: Sunu A S et al. Ijppr.Human, 2020; Vol. 18 (3): 288-302. 300 

34. Kelly CA, Saravanan V, Nisar M, et al. Rheumatoid arthritis-related interstitial lung disease: associations, 

prognostic factors and physiological and radiological characteristics a large multicentre UK 

study.Rheumatology (Oxford) 2014; 53: 1676–1682. 

35. Aubart F, Crestani B, Nicaise-Roland P, et al. High levels of anti-cyclic citrullinated peptide autoantibodies 

are associated with co-occurrence of pulmonary diseases with rheumatoid arthritis. J Rheumatol 2011; 38: 979–

982. 

36. Luukkainen R, Saltyshev M, Pakkasela R, et al. Relationship of rheumatoid factor to lung diffusion 

capacity in smoking and non-smoking patients with rheumatoid arthritis. Scand J Rheumatol 1995; 24: 119–120. 

37. Tuomi T, Heliövaara M, Palosuo T, et al. Smoking, lung function, and rheumatoid factors. Ann Rheum 

Dis1990; 49: 753–756. 

38. Fischer A, Solomon JJ, du Bois RM, et al. Lung disease with anti-CCP antibodies but not rheumatoid 

arthritis or connective tissue disease. Respir Med 2012; 106: 1040–1047. 

39. Gizinski AM, Mascolo M, Loucks JL, et al. Rheumatoid arthritis (RA)-specific autoantibodies in patients 

with interstitial lung disease and absence of clinically apparent articular RA. Clin Rheumatol 2009; 28: 611–

613. 

40. Rangel-Moreno J, Hartson L, Navarro C, et al. Inducible bronchus-associated lymphoid tissue (iBALT) in 

patients with pulmonary complications of rheumatoid arthritis. J Clin Invest 2006; 116: 3183–3194. 

41. Brown KK. Rheumatoid lung disease. Proc Am Thorac Soc 2007; 4(5):443–448. 

42. Ytterberg AJ, Joshua V, Reynisdottir G, et al. Shared immunological targets in the lungs and joints of 

patients with rheumatoid arthritis: identification and validation. Ann Rheum Dis 2014 [in press DOI: 

10.1136/annrheumdis-2013-204912]. 

43. Sihvonen S, Korpela M, Mustonen J, Laippala P, Pasternack A. Renal disease as a predictor of increased 

mortality among patients with rheumatoid arthritis. Nephron Clin Pract. 2004;96:c107–c114. doi: 

10.1159/000077372. 

44. Mori S, Yoshitama T, Hidaka T, Hirakata N, Ueki Y. Effectiveness and safety of tocilizumab therapy for 

patients with rheumatoid arthritis and renal insufficiency: a real-life registry study in Japan (the ACTRA-RI 

study) Ann Rheum Dis. 2015;74:627–630. doi: 10.1136/annrheumdis-2014-206695. 

45. Hill AJ, Thomson RJ, Hunter JA, Traynor JP: The prevalence of chronic kidney disease in rheumatology 

outpatients. Scott Med J. 2009, 54: 9-12. 

46. Koseki Y, Terai C, Moriguchi M, Uesato M, Kamatani N. A prospective study of renal disease in patients 

with early rheumatoid arthritis. Ann Rheum Dis. 2001;60:327–331. 

47. Couderc M, Tatar Z, Pereira B, et al. Prevalence of renal impairment in patients with rheumatoid arthritis: 

results from a cross-sectional multicenter study. Arthritis Care Res (Hoboken) 2016;68:638–644.  

48. Boers M, Croonen AM, Dijkmans BA, et al. Renal findings in rheumatoid arthritis: clinical aspects of 132 

necropsies. Ann Rheum Dis. 1987;46:658–663. doi: 10.1136/ard.46.9.658. 

49. Helin HJ, Korpela MM, Mustonen JT, Pasternack AI. Renal biopsy findings and clinicopathologic 

correlations in rheumatoid arthritis. Arthritis Rheum. 1995. February;38(2):242–7. 

50. Nakano M, Ueno M, Nishi S, Shimada H, Hasegawa H, Watanabe T, et al. Analysis of renal pathology and 

drug history in 158 Japanese patients with rheumatoid arthritis. Clin Nephrol. 1998. September;50(3):154–60. 

51. Nishimura K, et al. Meta-analysis: diagnostic accuracy of anti-cyclic citrullinated peptide antibody and 

rheumatoid factor for rheumatoid arthritis. Ann. Intern. Med. 2007;146:797–808. 

52. Bizzaro N, et al. Anti-cyclic citrullinated peptide antibody titer predicts time to rheumatoid arthritis onset in 

patients with undifferentiated arthritis: results from a 2-year prospective study. Arthritis Res. 

Ther. 2013;15:R16. 

53. Malmstrom V, Catrina AI, Klareskog L. The immunopathogenesis of seropositive rheumatoid arthritis: 

from triggering to targeting. Nat. Rev. Immunol. 2017;17:60–75 

54. Padyukov L, et al. A genome-wide association study suggests contrasting associations in ACPA-positive 

versus ACPA-negative rheumatoid arthritis. Ann. Rheum. Dis. 2011;70:259–265. 

55. Schuerwegh AJ, et al. Evidence for a functional role of IgE anticitrullinated protein antibodies in 

rheumatoid arthritis. Proc. Natl Acad. Sci. USA. 2010;107:2586–2591. 

56. Malemud CJ. The PI3K/Akt/PTEN/mTOR pathway: a fruitful target for inducing cell death in rheumatoid 

arthritis?. Future Medicinal Chemistry. 2015 Jul;7(9):1137-47. 



www.ijppr.humanjournals.com 

Citation: Sunu A S et al. Ijppr.Human, 2020; Vol. 18 (3): 288-302. 301 

57. Malemud CJ, Pearlman E. Targeting JAK/STAT signaling pathway in inflammatory diseases. Curr Signal 

Transduct Ther. 2009;4:201–221 

58. Malemud CJ. Dysfunctional immune-mediated Inflammation in rheumatoid arthritis dictates that 

development of anti-rheumatic disease drugs target multiple intracellular signaling pathways. Anti-

Inflammatory Anti-Allergy Agents Med Chem. 2011;10:78–84. 

59. Rao J, Mihaliak K, Kroenke K, Bradley J, Tierney W, Weinberger M. Use of complementary therapies for 

arthritis among patients of rheumatologists. Ann Intern Med 1999;131:409-16 

60. Little C, Parson T. Herbal therapy for treating rheumatoid arthritis.Cochrane Database Syst 

Rev. 2001;(1):CD002948. 

61. Petchi RR, Parasuraman S, Vijaya C, Krishna SG, Kumar MK. Antiarthritic activity of a polyherbal 

formulation against Freund's complete adjuvant induced arthritis in Female Wistar rats. Journal of basic and 

clinical pharmacy. 2015 Jun;6(3):77. 

62. Visser K, van der Heijde D. Optimal dosage and route of administration of methotrexate in rheumatoid 

arthritis: a systematic review of the literature.Ann Rheum Dis 2009;68:1094–9. 

63. Visentin M, Zhao R, Goldman ID. The antifolates. Hematol Oncol Clin North Am2012;26:629–48. 

64. Whittle SL, Hughes RA. Folate supplementation and methotrexate treatment in rheumatoid arthritis: a 

review. Rheumatology (Oxford) 2004;43:267–71. 

65. Combe B, Landewe R, Daien CI, Hua C, Aletaha D, Álvaro-Gracia JM, et al. 2016 update of the EULAR 

recommendations for the management of early arthritis. Ann Rheum Dis. 2017 Jun;76(6):948–59. 

66. Liu D, Ahmet A, Ward L, Krishnamoorthy P, Mandelcorn ED, Leigh R, et al. A practical guide to the 

monitoring and management of the complications of systemic corticosteroid therapy. Allergy Asthma Clin 

Immunol. 2013 Aug;9(1):30. 

67. Silva JC, Mariz HA, Rocha LF Jr, Oliveira PS, Dantas AT, Duarte AL, et al. Hydroxychloroquine decreases 

Th17-related cytokines in systemic lupus erythematosus and rheumatoid arthritis patients. Clinics (São Paulo). 

2013 Jun;68(6):766–71. 

68. Tanaka Y. Human mesenchymal stem cells as a tool for joint repair in rheumatoid arthritis. Clin Exp 

Rheumatol. 2015 Jul 1;33(4 Suppl 92): S58-62. 

69. Aggarwal S, Pittenger MF. Human mesenchymal stem cells modulate allogeneic immune cell responses. 

Blood. 2005 Feb 15;105(4):1815-22. 

70. Spaggiari GM, Capobianco A, Abdelrazik H, Becchetti F, Mingari MC, Moretta L. Mesenchymal stem cells 

inhibit natural killer–cell proliferation, cytotoxicity, and cytokine production: role of indoleamine 2, 3-

dioxygenase and prostaglandin E2. Blood. 2008 Feb 1;111(3):1327-33. 

71. Luz-Crawford P, Kurte M, Bravo-Alegría J, Contreras R, Nova-Lamperti E, Tejedor G, Noël D, Jorgensen 

C, Figueroa F, Djouad F, Carrión F. Mesenchymal stem cells generate a CD4+ CD25+ Foxp3+ regulatory T cell 

population during the differentiation process of Th1 and Th17 cells. Stem cell research & therapy. 2013 

Sep;4(3):65. 

72. Luz‐Crawford P, Djouad F, Toupet K, Bony C, Franquesa M, Hoogduijn MJ, Jorgensen C, Noël D. 

Mesenchymal stem cell‐derived interleukin 1 receptor antagonist promotes macrophage polarization and inhibits 

B cell differentiation. Stem Cells. 2016 Feb;34(2):483-92. 

73. Karie S, Gandjbakhch F, Janus N, Launay-Vacher V, Rozenberg S, Mai Ba CU, et al. Kidney disease in RA 

patients: prevalence and implication on RA-related drugs management: the MATRIX study. Rheumatology 

(Oxford). 2008. March;47(3):350–4 

74. Ghannam S, Bouffi C, Djouad F, Jorgensen C, Noël D. Immunosuppression by mesenchymal stem cells: 

mechanisms and clinical applications. Stem cell research & therapy. 2010 Mar;1(1):2. 

75. Zappia E, Casazza S, Pedemonte E, Benvenuto F, Bonanni I, Gerdoni E, Giunti D, Ceravolo A, Cazzanti F, 

Frassoni F, Mancardi G. Mesenchymal stem cells ameliorate experimental autoimmune encephalomyelitis 

inducing T-cell anergy. Blood. 2005 Sep 1;106(5):1755-61. 

76. Guo Q, Han Y, Tan G, Luo Y, Zeng F. Mesenchymal stem cell transplantation inhibits abnormal activation 

of Akt/GSK3β signaling pathway in T cells from systemic lupus erythematosus mice. Cellular Physiology and 

Biochemistry. 2012;29(5-6):705-12. 

77. Ohshima M, Yamahara K, Ishikane S, Harada K, Tsuda H, Otani K, Taguchi A, Miyazato M, Katsuragi S, 

Yoshimatsu J, Kodama M. Systemic transplantation of allogenic fetal membrane-derived mesenchymal stem 



www.ijppr.humanjournals.com 

Citation: Sunu A S et al. Ijppr.Human, 2020; Vol. 18 (3): 288-302. 302 

cells suppresses Th1 and Th17 T cell responses in experimental autoimmune myocarditis. Journal of Molecular 

and Cellular Cardiology. 2012 Sep 1;53(3):420-8. 

78. Kennedy A, Fearon U, Veale DJ, Godson C. Macrophages in synovial inflammation. Frontiers in 

immunology. 2011 Oct 10;2:52. 

79. Ngian GS, Briggs AM, Ackerman IN, Van Doornum S. Management of pregnancy in women with 

rheumatoid arthritis. Med J Aust 2016;204:62-3. 

80. Kavanaugh A, Cush JJ, Ahmed MS, Bermas BL, Chakravarty E, Chambers C, et al. Proceedings from the 

American College of Rheumatology Reproductive Health Summit: the management of fertility, pregnancy, and 

lactation in women with autoimmune and systemic inflammatory diseases. Arthritis Care Res 

(Hoboken) 2015;67:313-25.  

 

 

 


