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Introduction
Rheumatoid arthritis (RA) is an autoimmune disease 
characterized by erosive arthritis and systemic organ 
involvement.1 It can cause rapid destruction of joints, 
resulting in severe limitations in the patient’s functional 
capacity including reduction in quality of life, inability to work, 
financial burden, premature aging, increase in morbidity, 
and higher risk for mortality.2 RA affects subjects of all ages 
and both genders, and increased preponderance has been 
noted in young women aged 25-45 years. Recent studies 
have reported RA as the most common inflammatory 
disease prevalent in elderly subjects. The study titled 
‘The clinical features of rheumatic infection in the old’ by 
the author Schnell is the first to describe the case of an 
elderly subject with RA.3 The physiological and immune 
system changes seen in the elderly population could be 
the reason for frequent and differential presentations of 
inflammatory rheumatologic diseases in this age group. 
Necessary resources for the current review were gathered 
based on the search strategy using several keywords and 
subject headings.

Late-onset rheumatoid arthritis (LORA)          
Late-onset rheumatoid arthritis (LORA), also called 
elderly onset rheumatoid arthritis (EORA), is defined as 
rheumatoid arthritis with onset after 60 years of age.4, 5 

However, some definitions have retained the age cut-off 
as >65 years.6, 7 The prevalence of RA increases with age 
up to the age of 80 years and is seen in 2% of older adults, 
and it represents 10-33% of all RA cases.2,5,7,8 LORA 
was earlier speculated to be indistinguishable from the 
classic Young-onset RA (YORA), except for later-onset.9,10 

However, recent literature evidence has shown that there 
are several distinguishable clinical features between LORA 
and YORA. Several studies have reported more equal 
gender distribution for LORA compared to YORA. The 
women-to-men gender ratio for LORA is 2:1 as opposed to 
4:1 ratio for YORA. The number of cases of LORA is likely 
to increase in the coming years with increase in prevalence 
of elderly over 65 years age in the general population.

It is challenging and tricky to delineate LORA from YORA 
and also other arthritides that are prevalent in older adults. 
The long-term consequences such as physical and work 
disability, reduced quality of life, and premature mortality 
pose substantial burdens to the healthcare system and 
society.

Pathobiology
Genetics
 The cause of RA is believed to be multifactorial with both 
genetic and environmental factors playing vital roles. Over 
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100 risk loci associated with RA have been identified, but 
the strongest predisposition lies within the DRB1 locus 
in the HLA class 2 gene. Within the HLA-DRB1 region, 
a shared sequence of amino acids at positions 70 to 74, 
termed as ‘shared epitope’, has been identified as a risk 
factor for RA.11 Other susceptible genes include PTPN22, 
STAT4, TRF1-C5, PAD14, and CTLA4. RA-associated 
DRB1 alleles have shown differences in early and late-onset 
RA, as well as ethnic variants. A Spain-based study has 
reported the association of YORA with DRB1*04, and LORA 
with DRB1*01.12 In addition, an increased DRB1*13/*14 
association has been noted for seronegative LORA.12 Kim 
and colleagues have studied the impact of presence of HLA-
DRB1 and HLA-DQB1 genes on susceptibility and disease 
severity in LORA and YORA patients.13 The researchers 
noted that the common epitope was less frequently detected 
in LORA compared to YORA (49.2% vs. 66.1%).

Pathogenesis of LORA
Aging is a physiological process characterized by reduced T 
cell proliferation and antibody production to vaccination, and 
elevated proinflammatory cytokine levels.14 T cell phenotype 
alteration, apoptosis defects, cytokine imbalance, and 
inadequate antigen presentation with an increased reaction 
to autoantigens have been noted in the immunological 
response of aged subjects.8 These physiological alterations 
make the elderly more prone to infections, autoimmune 
diseases, and malignancies. Straub et al. have noted that 
elevated interleukin (IL)-6 secretion is negatively correlated 
with dehydroepiandrosterone and androstenedione 
synthesis in patients with LORA.15 The acute onset and 
increased acute phase reactants seen in LORA may be 
explained by the increased IL-6 levels. Punzi and colleagues 
showed elevated IL-6 levels in the synovial fluid of subjects 
with LORA as compared to patients with YORA; however, 
no significant differences were seen in IL-1 and IL-8 levels.16 
Tumor necrosis factor alpha (TNFα) and IL-1 are the two main 
cytokines that propagate the proliferation of the synovium 
and increase the secretion of matrix metalloproteinases and 
adhesion molecules. These immune responses result in 
synovitis, disabling pain, and swelling, predominantly in the 
upper limbs in LORA.2 Increase in the levels of autoantibodies 
has been found in elderly, hence using rheumatoid factor for 
the diagnosis of RA is less specific in the elderly and may not 
correlate with disease severity.2,17

Clinical features
LORA can present with overlapping symptoms in three 
clinical forms and the diagnosis is often challenging. 

The classical presentation (70%) is the involvement of 
polyarticular small joint erosions with RA factor positivity. 
The second form is the polymyalgia rheumatica (PMR)- like 
presentation with proximal limb involvement and RA factor 
negativity. Around 25% of patients with PMR can also have 
asymmetric polyarthritis without joint erosions. The third form 
is similar to remitting seronegative symmetrical synovitis with 
pitting edema (RS3PE) syndrome. This is characterized by 
acute onset of pitting edema in the hand and tenosynovitis 
with spontaneous remission within 3-18 months. HLAB27 
positivity has been noted in these groups of patients.18 
Patients with seropositive LORA have been shown to 
have more aggressive disease and a worse prognosis, in 
terms of functional capacity and mortality, as compared to 
seronegative RA. However, Li et al. observed that the time to 
remission was similar in both YORA and LORA, with patients 
on single conventional synthetic disease-modifying drugs 
(csDMARD) in the latter group.5 

LORA patients can present with disabling morning stiffness 
and marked pain predominantly affecting the upper 
extremities, including systemic symptoms of weight loss, 
myalgia, and lymphadenopathy.18 Synovitis of shoulders 
and wrist joints is a more common presentation in LORA, 
while the involvement of metacarpophalangeal (MCP) and 
proximal interphalangeal (PIP) joints, elbows, and ankle 
is more prevalent in YORA. Presence of subcutaneous 
nodules is less frequent in LORA compared to YORA. LORA 
is associated with higher Larsen and health assessment 
questionnaire (HAQ) scores. Studies have noted that 
the presence of chronic lung diseases and osteoporosis 
at baseline is associated with an increase in disease 
activity and worsening of physical function in patients with 
LORA.19,20 Patients with PMR are usually >50 years of age 
with painful shoulders and hip girdles. Bilateral subacromial 
bursitis is often noted in patients with PMR and can help to 
differentiate the disease from LORA. Dramatic improvement 
in PMR has been noted in patients who received low-dose 
steroid treatment.21

Characteristic features that help in differentiating LORA, 
PMR, and RS3PE are listed in table 1.

Other differential diagnoses to be considered for LORA
Gouty arthritis is caused due to the deposition of 
monosodium urate crystals in the soft tissues around the 
joints, including the tendons, cartilages, and synovium. Gout 
causes intermittent and self-limiting arthritis and it usually 
involves the metatarsophalangeal (MTP) joint. In certain 
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cases, it can present with polyarticular involvement.18 Imaging 
in gouty arthritis shows erosion with sclerotic margins that 
are remote from the joint, whereas LORA shows periarticular 
osteopenia with marginal erosions.18 Thiazides are used 
as antihypertensives and the elderly may be prone to 
hyperuricemia. Hence, such patients need close monitoring. 
Acute gouty arthritis may also present with low serum uric 
acid levels. However, this is not a contraindication to use 
thiazides, since elevated blood pressure may increase the 
risk for cardiovascular disease or strokes.22

Osteoarthritis (OA) is a degenerative and destructive 
disease that commonly involves carpometacarpal joints, 
distal and proximal interphalangeal joints, and knee 
joints. There is cartilage degeneration, subchondral bone 
thickening, and osteophyte formation. Bony hypertrophy in 
distal interphalangeal joints (Heberden’s nodes) and proximal 
interphalangeal joints (Bouchard’s nodes) may be seen on 
clinical examination. OA is not accompanied by systemic 
symptoms and MCP joint involvement. Radiologically 
finding is characterized by osteophyte joint narrowing and 
subchondral sclerosis.18, 23

Calcium pyrophosphate deposition disease (CPPD) is 
associated with calcium pyrophosphate dihydrate crystal 
deposition in the articular structures. It commonly presents 
as chondrocalcinosis with calcification of articular cartilage. 
Shedding of these crystals into the synovial fluid causes 
an inflammatory reaction, which presents as a self-limiting 
acute arthritic attack persisting for one day to four weeks. 

The most commonly affected joints are the knees and wrists 
with negative serological tests.18

Psoriatic arthritis usually has multi-domain involvement, 
which includes peripheral joints, and the axial skeleton with 
or without skin involvement. Characteristic nail changes 
like onycholysis and pitting are also noted. It may occur 
as oligoarticular/polyarticular with the involvement of distal 
interphalangeal (DIP) joints, spondyloarthritis involving 
sacroiliitis and spondylitis, distal arthritis with the involvement 
of DIP, and arthritis mutilans. A small number of affected 
patients may show RF or anti-CCP-positivity.24

Reactive arthritis usually presents as asymmetric 
oligoarthritis of lower limbs including knees, enthesitis, 
sausage digits (dactylitis), and sacroiliitis. Other features can 
be anterior uveitis, urethritis and skin involvement. Affected 
patients may have a history of antecedent infectious illness 
like genitourinary symptoms or dysenteric illness. HLA-B27 
positivity occurs more commonly in reactive arthritis than 
LORA.25,26

Carcinomatous polyarthritis is a seronegative inflammatory 
arthritis and may be the first sign of an existent malignancy. 
The possible etiology includes immune mechanisms 
involving hormones, cytokines, peptides, antibodies, and 
cytotoxic lymphocytes. Carcinomatous polyarthritis is often 
associated with lung, colon, ovarian, gastric, oropharyngeal  
and esophageal tumors, and lymphoproliferative 
diseases.27,29 The symptoms usually appear 8 to 12 months 

Table 1: Characteristics that help in differentiating LORA, PMR, and RS3PE

Characteristics LORA PMR RS3PE
Onset (years) ≥65 >60 >60

Male:female ratio F=M F>M M>F
Involvement of small 

joints
Mild-prominent Mild Mild

Pitting edema Unusual None Prominent
Pelvic girdle stiffness Rare None Less

Anti-CPP antibody frequent Less frequent none
Association with HLA HLA-DRB1, DR4 HLD DR4 HLA B27, A2
Radiological erosions Yes No No
Synovitis on MRI or 

USG
Marked Uncommon-

mild
Uncommon-mild, 

marked tenosynovitis of 
both flexor and ex-tensor 

tendons
Response to low-

dose steroids
Good Good Very good
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before the development of tumor disease.27 

Advanced age initiation, acute onset, predominant 
asymmetrical lower extremity involvement, and sparing of 
the wrist and hand joints are the characteristic features that 
differentiate carcinomatous polyarthritis from RA. Erosions, 
deformities, rheumatoid factor, rheumatoid nodules, and 
family history are absent in carcinomatous polyarthritis.30 

Symptoms of carcinomatous polyarthritis do not respond to 
conventional anti-rheumatic treatment and it is imperative to 
treat the underlying malignancy.

Diagnosis
The diagnosis of LORA needs both clinical and laboratory 
correlations, since the spectrum of inflammatory arthritis 
varies from seropositive rheumatoid arthritis to seronegative 
arthritis. There are overlapping symptoms of PMR with other 
differential diagnoses not excluding psoriatic arthritis, crystal 
arthritis, extra-articular manifestations of inflammatory bowel 
diseases, reactive arthritis, spondyloarthritis, and arthritis as 
paraneoplastic manifestations.

Laboratory tests
LORA usually reflects a highly active inflammatory status with 
a raised erythrocyte sedimentation rate (ESR), C-reactive 
protein (CRP), and alpha 2 globulins, and decreased 
hemoglobin as compared to YORA. The prevalence of both 
organ and non-organ-specific autoantibodies including RF 
increases with advancing age. About 56-65% of EORA 
cases have shown positive rheumatoid factor.31 RF positivity 
(nonspecific and usually low titer) is seen in 10% of healthy 
elderly. Hence, this test has limited diagnostic value in older 
subjects, and it is recommended to consider the first positive 
RF titer of 1:1280 in latex fixation test for elderly, as compared 
to 1:160 in middle age. The anti-cyclic citrullinated antibody 
(ACCP) that reacts with a common epitope identified by 
anti-filaggrin, antiperinuclear, and antikeratin antibodies 
is probably more specific among the elderly, and about a 
third with seronegative RA presents with ACCP positivity.32,33 

Nearly 65% of the LORA patients has anti-CCP positivity.34 
Compared to YORA, higher IL-6 and lower levels of TNF 
alpha have been observed in patients with EORA. 35

Imaging 
Conventional radiography is highly specific, although not 
equally sensitive for detecting joint erosions. Ultrasonography 
(US) and magnetic resonance imaging (MRI) may reveal 
erosions, but in EORA, the value of MRI-and US-visualized 
erosions remains to be validated. MRI and US have 
been proposed to differentiate EORA from PMR, which is 

characterized by shoulder bursitis.18, 36

Treatment
The treatment of LORA involves treat-to-target (T2T) 
strategy, where the medications are optimized to achieve 
the therapeutic goals of pain management, reduction of 
inflammation, and disease modification, including delaying 
the progression of the disease and improving functional 
status as part of recovery and reduce the side effects of 
medications.37 Hepatic and renal clearance reduces with 
advancement in age, and there is a higher tendency for drug 
interaction and adverse effects.38 Increase in polymorbid 
conditions, infections, cardiovascular risks, and malignancies 
has also been noted with aging. The older adults are prone to 
polypharmacy, an increase in over-the-counter medications 
with its added risks. Most clinical trials generally excluded 
older adults in clinical trials and if included, the numbers are 
very meager. Due to the lack of clinical data, it is difficult 
to implement evidence-based modification in prescription 
practices.

Advancements in medical science have contributed to 
improved therapeutic options for the management of EORA. 
The key treatment options for LORA include csDMARDs like 
methotrexate (MTX), sulphasalazine (SSZ), leflunomide, 
anti-malarials, biologic agents targeting cytokines including 
TNFα inhibitors like infliximab (IFX), adalimumab (ADA), 
tocilizumab (TCZ), etanercept (ETN), anakinra (IL-1 
antagonist) and JAK inhibitors (e.g., tofacitinib), and bridging 
strategies using short-term steroids.39

Chronic use of low-dose steroids in RA
Currently, corticosteroids are mainly used in early and 
established RA as a bridging therapy to DMARDs and during 
disease flares. Several studies focusing on the use of long-
term low-dose glucocorticoids use in the management of RA 
are currently underway.

A study titled ‘Glucocorticoids in rheumatoid arthritis: current 
status and future studies’ reviewed the recent literature data 
on glucocorticoids use in RA and found that most studies 
have evaluated glucocorticoid efficacy as bridging therapy, 
combined with csDMARDs. Studies have mainly focused 
on patients with early RA, and data on established RA are 
scarce.40

The GLORIA TRIAL, published in 2022, was a pragmatic 
randomized, double-blinded placebo controlled study that 
investigated the use of low-dose, add-on prednisolone 
(5mg/day) in patients with RA aged 65+ years. The study 
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observed that add-on low-dose prednisolone had beneficial 
long-term effects in senior patients with established RA, with 
a trade-off of 24% increase in non-severe adverse effects, 
suggesting a favorable balance of benefit and harm.41

Methotrexate
Methotrexate (MTX) being an antimetabolite, acts by 
competitively blocking dihydrofolate reductase, thereby 
inhibiting purine and pyrimidine synthesis required for DNA 
synthesis. The drug was initially found effective in patients 
with psoriatic arthritis and became the first-line agent 
for the treatment of RA, since 1990.42 Initiating low-dose 
methotrexate (MTX) is one of the currently used strategies 
for treating LORA and has been found to be well tolerated.43 

About 30-60% of MTX is protein bound, and a small portion 
(10%) is monohydroxylated in the liver, which in turn is 
polyglutamated to MTX glutamates. MTX glutamate has a 
long half-life of 1 week. Nearly 50-80% of MTX is eliminated 
via the kidney and 10-30% through bile. Meta-analysis of 
11 MTX clinical trials, which comprised 496 RA patients, 
showed that age did not affect MTX efficacy on tender 
inflamed joint numbers, ESR, and pain. The study also found 
that renal function rather than age determined MTX toxicity. 
44 Patients with LORA are more likely to be on a single 
csDMARDs, without  biologic or  JAK inhibitor.5

Sulphasalazine (SSZ)
SSZ is a combination of sulfapyridine and 5-aminosalicylic 
acid (5-ASA) linked by an azo bond. Sulfapyridine is the active 
agent in RA and several studies have shown that the onset 
of response is rapid in SSZ compared to gold or HCQs, and 
SSZ slows the progression of joint erosion in RA patients. 
Sulfapyridine is metabolized in the liver via acetylation and 
hydroxylation.45 These metabolites are then excreted through 
urine. The rate of acetylation of sulfapyridine is genetically 
determined and classified as fast and slow acetylators. Slow 
acetylators can have a longer sulfapyridine half-life leading 
to toxicity.46 The risk for sulpha allergy is found to be higher 
among those who tested positive for antinuclear antibody 
(ANA) and anti-Sjogren’s syndrome antibody (SSA).47

Leflunomide
Leflunomide is an N-(4-trifluoromethyphenyl)-5-
methylisoxazole-4-carboxamine and isoxazole derivative. 
It is absorbed and rapidly converted to active metabolite 
M1 derivative, which inhibits de novo pyrimidine synthesis. 
Two third of M1 metabolite is excreted through feces and 
urine. There is a lack of specific pharmacokinetic and 
pharmacodynamic studies in elderly. No studies have 

specifically evaluated leflunomide toxicities in elderly RA 
patients. Chan et al. have reported 18 cases of pancytopenia 
associated with leflunomide use with a median age of 65.5 
years. The authors noted that the risk of pancytopenia 
increased with concomitant use of MTX in elderly.48 A 
retrospective study conducted  to evaluate the safety and 
adherence of leflunomide in the elderly patient with RA or 
psoriatic arthritis showed that leflunomide was a useful and 
well-tolerated DMARD for the treatment of RA and psoriatic 
arthritis in the elderly.49

Anti-malarials
Hydroxychloroquine (HCQ) and chloroquine (CQ) are 
the antimalarials used in the treatment of RA and several 
studies have proven their tolerability. Nearly 45% of HCQs 
is excreted renally, therefore patients who are elderly with 
declining renal function require close monitoring. They are 
used more predominantly in EORA than YORA.50 Patients 
receiving these drugs are advised to undergo regular annual 
retinal check-up for monitoring HCQ toxicity, though the 
incidence is <2% upon receiving a dose of 4-5mg/kg/day for 
<5 years and can increase to almost 20% with 20 years of 
regular use. A baseline ECG may be needed to check for QT 
prolongation, especially in those with risk factors like renal 
failure, cardiovascular diseases, or those on medications 
that can prolong QT interval. 

Biologic agents
These are the newest class of DMARDS that target specific 
immune components such as upregulated cytokines. The 
commonly used biologics are TNF inhibitors (infliximab, 
adalimumab,etanercept) and IL-1 inhibitor (Anakinra). There 
are insufficient data on the effects of biological DMARDs in 
elderly. A recent study by Murota et al. has investigated the 
safety of biologics agents in older patients with RA.51 The study 
has revealed age >65 years was independently associated 
with risk for adverse events leading to discontinuation of 
biologic agents. Whereas no significant difference was found 
for the age groups 65-74 and ≥ 75 years, suggesting the need 
for administering biologic agents with caution.51. Kawashima  
et al. retrospectively analyzed the incidence rate of serious 
infections that required hospitalization between biologics- 
and non-biologics DMARD-treated elderly RA patients (>65 
years). The researchers have identified the incidence rate to 
be comparable between the groups. However, patients who 
received lower doses of prednisolone doses (1-4 mg/day) 
along with biologics demonstrated increased risk for serious 
infections.52 Differences in demographic and clinical features 
between YORA and LORA are listed in table 2.
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Conclusion 
In conclusion, it is important to differentiate LORA from other 
inflammatory arthritides based on clinical symptoms/signs, 
and serological tests like anti-cyclic citrullinated peptide 
(CCP) antibodies and musculoskeletal ultrasonography. 
LORA may present with constitutional features, lower RA 
positivity, and less erosive disease than YORA. It is vital 
that aches and pains and general constitutional symptoms 
should not be castigated as ageing issues, thereby delaying 
the process of investigation.

The main line of treatment is csDMARDS, biologics, and 
JAK inhibitors. There is increasing apprehension among 
physicians to use csDMARDS and biologics in older adults 
due to their side effects profile. However, this can be reduced 
by appropriate clinical and correlative diagnostic strategies, 
wherein treatment options chosen would reduce the risk for 
toxicity and polypharmacy in the elderly, and still control the 
inflammatory process and stabilize the disease condition.
Conflicts of Interest
The authors declare that they have no conflict of interest.

Submitted: 30August 2022, Accepted: 24 January 2022, Published: 

*Correspondence: Dr. Dr Dominic Benjamin, Head- Geriatrics , Bangalore 
Baptist Hospital, Bengaluru, India
dominicbenjamin25@gmail.com

Citation
 Benjamin D, Chaitra KR, John VKM. Late-onset rheumatoid arthritis 
(LORA). IJRCI. 2023,11(1):R1

References
1. United Nations, Department of Economic and Social Affairs, 

Population Division. World population ageing, 2019 highlights. 
2020. 

2. Tutuncu Z, Kavanaugh A. Rheumatic disease in the elderly: 
rheumatoid arthritis. Rheum Dis Clin North Am. 2007 Feb;33(1):57–
70. 

3. Schnell Å. The clinical features of rheumatic infection in the old. 
Acta Med Scand. 1941;106(4):345–51. 

4. van Schaardenburg D, Breedveld FC. Elderly-onset rheumatoid 
arthritis. Semin Arthritis Rheum. 1994 Jun;23(6):367–78. 

5. Li X, Cesta A, Movahedi M, Bombardier C. Pos0539 Late Onset 
Rheumatoid Arthritis Has a Similar Remission Rate as Younger 
Onset Rheumatoid Arthritis: Results from the Ontario Best 
Practices Research Initiative. Ann Rheum Dis. 2022 Jun 1;81(Suppl 
1):532–532. 

Features YORA LORA
Age of onset of RA 25-45 years >60 years
Gender distribution, 
female-to-male ratio

4:1 2:1

Association with 
HLA DRB1-shared 

epitope

More frequent (66.1%) Less frequent (49.2%)

Clinical presentation Chronic erosive arthritis 
involving predominantly 

small joints of hands

Can present with acute disabling 
morning stiffness and marked 
pain predominantly affecting 

upper extremities, including sys-
temic symptoms of weight loss, 
myalgia, and lymphadenopathy

Synovitis Synovitis of 
metacarpophalangeal 
(MCP) and proximal 

interphalangeal (PIP) joint, 
elbows, and ankle are more 

common in YORA

Synovitis of shoulders and wrist 
joints is more in LORA

Inflammatory 
markers, ESR, CRP, 
and alpha-2 globulin

Relatively less active 
inflammatory status 
compared to LORA

Highly active inflammatory status

Prognosis Fair Good
Remission Yes, with DMARDs (less 

than LORA)
Yes, with DMARDs

Table 2: Differences in demographic and clinical features between YORA 
and LORA



Internet Journal of Rheumatology and Clinical Immunology Page 6 of 8  Page 7 of 8

6. Pease CT, Bhakta BB, Devlin J, Emery P. Does the age of onset 
of rheumatoid arthritis influence phenotype?: a prospective study 
of outcome and prognostic factors. RheumatolOxf Engl. 1999 
Mar;38(3):228–34. 

7. Laiho K, Tuomilehto J, Tilvis R. Prevalence of rheumatoid arthritis 
and musculoskeletal diseases in the elderly population. Rheumatol 
Int. 2001 Apr;20(3):85–7. 

8. Terkeltaub R, Esdaile J, Décary F, Tannenbaum H. A clinical study 
of older age rheumatoid arthritis with comparison to a younger 
onset group. J Rheumatol. 1983 Jun;10(3):418–24. 

9. Cecil RL, Kammerer WH. Rheumatoid arthritis in the aged. Am J 
Med. 1951 Apr 1;10(4):439–45. 

10. Mueller R, Kaegi T, Haile S, Finckh A, Kempis J von. SAT0007 Is 
Late Onset Rheumatoid Arthritis (Lora) Really a Distinct Entity of 
RA? Results from the Swiss Observational Cohort. Ann Rheum 
Dis. 2013 Jun 1;72(Suppl 3):A581–A581. 

11. Gregersen PK, Silver J, Winchester RJ. The shared epitope 
hypothesis. An approach to understanding the molecular genetics 
of susceptibility to rheumatoid arthritis. Arthritis Rheum. 1987 
Nov;30(11):1205–13. 

12. Gonzalez-Gay MA, Hajeer AH, Dababneh A, Makki R, Garcia-
Porrua C, Thomson W, et al. Seronegative rheumatoid arthritis in 
elderly and polymyalgia rheumatica have similar patterns of HLA 
association. J Rheumatol. 2001 Jan;28(1):122–5. 

13. Kim EJ, Lee J, Ryu YS, Kim JM, Jeong YG, Kwok SK, et al. 
Shared epitope and radiologic progression are less prominent 
in elderly onset RA than young onset RA. Rheumatol Int. 2013 
Aug;33(8):2135–40. 

14. Makinodan T, Kay MMB. Age Influence on the Immune System. 
In: Kunkel HG, Dixon FJ, editors. Advances in Immunology 
[Internet]. Academic Press; 1980 [cited 2022 Aug 11]. p. 287–330. 
Available from: https://www.sciencedirect.com/science/article/pii/
S0065277608600474

15. Straub RH, Konecna L, Hrach S, Rothe G, Kreutz M, Schölmerich 
J, et al. Serum dehydroepiandrosterone (DHEA) and DHEA 
sulfate are negatively correlated with serum interleukin-6 (IL-
6), and DHEA inhibits IL-6 secretion from mononuclear cells 
in man in vitro: possible link between endocrinosenescence 
and immunosenescence. J Clin Endocrinol Metab. 1998 
Jun;83(6):2012–7. 

16. Punzi L, Bertazzolo N, Pianon M, Rizzi E, Rossini P, Todesco S. 
Synovial fluid levels of proinflammatory interleukins and their inter-
relationships in elderly vs younger onset rheumatoid arthritis. Aging 
Milan Italy. 1996 Aug;8(4):277–81. 

17. Manoussakis MN, Tzioufas AG, Silis MP, Pange PJ, Goudevenos 
J, Moutsopoulos HM. High prevalence of anti-cardiolipin and other 
autoantibodies in a healthy elderly population. Clin Exp Immunol. 
1987 Sep;69(3):557–65. 

18. Kobak S, Bes C. An autumn tale: geriatric rheumatoid arthritis. Ther 
Adv Musculoskelet Dis. 2018 Jan 1;10(1):3–11. 

19. Innala L, Berglin E, Möller B, Ljung L, Smedby T, Södergren A, et 
al. Age at onset determines severity and choice of treatment in 
early rheumatoid arthritis: a prospective study. Arthritis Res Ther. 
2014;16(2):R94. 

20. Sugihara T, Ishizaki T, Baba H, Matsumoto T, Kubo K, Kamiya M, 
et al. Pos0522 Associated Factors with Physical Dysfunction of 
Elderly-Onset Rheumatoid Arthritis Treated with a Treat-to-Target 
Strategy. Ann Rheum Dis. 2022 Jun 1;81(Suppl 1):520–520. 

21. Dasgupta B, Cimmino MA, Kremers HM, Schmidt WA, Schirmer 
M, Salvarani C, et al. 2012 Provisional classification criteria for 
polymyalgia rheumatica: A European League Against Rheumatism/
American College of Rheumatology collaborative initiative. Arthritis 
Rheum. 2012;64(4):943–54. 

22. Sica DA, Carter B, Cushman W, Hamm L. Thiazide and loop 
diuretics. J Clin Hypertens Greenwich Conn. 2011 Sep;13(9):639–
43. 

23. Ehrlich GE. Erosive osteoarthritis: presentation, clinical pearls, and 
therapy. CurrRheumatol Rep. 2001 Dec;3(6):484–8. 

24. Tiwari V, Brent LH. Psoriatic Arthritis. In: StatPearls [Internet]. 
Treasure Island (FL): StatPearls Publishing; 2022 [cited 2022 Aug 
11]. Available from: http://www.ncbi.nlm.nih.gov/books/NBK547710/

25. Lahu A, Backa T, Ismaili J, Lahu V, Saiti V. Modes of Presentation 
of Reactive Arthritis Based on the Affected Joints. Med Arch. 2015 
Feb;69(1):42–5. 

26. Jubber A, Moorthy A. Reactive arthritis: a clinical review. J R Coll 
Physicians Edinb. 2021 Sep;51(3):288–97. 

27. Racanelli V, Prete M, Minoia C, Favoino E, Perosa F. Rheumatic 
disorders as paraneoplastic syndromes. Autoimmun Rev 
2008;7:352-8.

28. András C, Csiki Z, Ponyi A, Illés A, Dankó K. Paraneoplastic 
rheumatic syndromes. Rheumatol Int 2006;26:376-82.

29. Farhey Y, Luggen M. Seropositive, symmetric polyarthritis in a 
patient with poorly differentiated lung carcinoma: carcinomatous 
polyarthritis, hypertrophic osteoarthropathy, or rheumatoid arthritis? 
Arthritis CareRes 1998;11:146-9.

30. Fam AG. Paraneoplastic rheumatic syndromes. Baillieres Best 
Pract Res Clin Rheumatol. 2000;14:515-33.

31. Olivieri I, Pipitone N, D’Angelo S, Padula A, Salvarani C. Late-
onset rheumatoid arthritis and late-onset spondyloarthritis. Clin Exp 
Rheumatol. 2009 Jul 1;27:S139-45. 

32. Dubucquoi S, Solau-Gervais E, Lefranc D, Marguerie L, Sibilia J, 
Goetz J, et al. Evaluation of anti-citrullinated filaggrin antibodies as 
hallmarks for the diagnosis of rheumatic diseases. Ann Rheum Dis. 
2004 Apr;63(4):415–9. 

33. Ceccato F, Roverano S, Barrionuevo A, Rillo O, Paira S. The role of 
anticyclic citrullinated peptide antibodies in the differential diagnosis 
of elderly-onset rheumatoid arthritis and polymyalgia rheumatica. 
Clin Rheumatol. 2006 Nov;25(6):854–7. 

34. Lopez-Hoyos M, Ruiz de Alegria C, Blanco R, Crespo J, Peña M, 
Rodriguez-Valverde V, et al. Clinical utility of anti-CCP antibodies 
in the differential diagnosis of elderly-onset rheumatoid arthritis and 
polymyalgia rheumatica. RheumatolOxf Engl. 2004 May;43(5):655–
7. 

35. Chen DY, Hsieh TY, Chen YM, Hsieh CW, Lan JL, Lin FJ. 
Proinflammatory cytokine profiles of patients with elderly-onset 
rheumatoid arthritis: a comparison with younger-onset disease. 
Gerontology. 2009;55(3):250–8. 

36. Lange U, Piegsa M, Teichmann J, Neeck G. Ultrasonography of the 
glenohumeral joints--a helpful instrument in differentiation in elderly 
onset rheumatoid arthritis and polymyalgia rheumatica. Rheumatol 
Int. 2000;19(5):185–9. 

37. Wabe N, Wiese MD. Treating rheumatoid arthritis to target: 
physician and patient adherence issues in contemporary 
rheumatoid arthritis therapy. J Eval Clin Pract. 2017;23(3):486–93. 

38. Age-Related Change in Hepatic Clearance Inferred from Multiple 
Population Pharmacokinetic Studies: Comparison with Renal 
Clearance and Their Associations with Organ Weight and Blood 
Flow | SpringerLink [Internet]. [cited 2022 Aug 12]. Available from: 
https://link.springer.com/article/10.1007/s40262-021-01069-z

39. Sugihara T. Treatment strategies for elderly-onset rheumatoid 
arthritis in the new era. Mod Rheumatol. 2022 May 1;32(3):493–9. 

40. Hua C, Buttgereit F, Combe B. Glucocorticoids in rheumatoid 
arthritis: current status and future studies. RMD Open 
2020;6:e000536. doi:10.1136/ rmdopen-2017-000536

41. Boers M, Hartman L, Opris-Belinski D, et al. Ann Rheum Dis 
2022;81:925–936.



Internet Journal of Rheumatology and Clinical Immunology  Page 8 of 8

42. Gubner R, August S, Ginsberg V. Therapeutic suppression of 
tissue reactivity. 2. Effect of aminopterin in rheumatoid arthritis and 
psoriasis. Am J Med Sci. 1951;221:176–82. 

43. Drosos A. Methotrexate intolerance in elderly patients with 
rheumatoid arthritis: what are the alternatives? Drugs Aging. 
2003;20(10):723–36. 

44. The effect of age and renal function on the efficacy and toxicity of 
methotrexate in rheumatoid arthritis. Rheumatoid Arthritis Clinical 
Trial Archive Group. J Rheumatol. 1995 Feb;22(2):218–23. 

45. Hannonen P, Möttönen T, Hakola M, Oka M. Sulfasalazine in early 
rheumatoid arthritis. A 48-week double-blind, prospective, placebo-
controlled study. Arthritis Rheum. 1993 Nov;36(11):1501–9. 

46. Kitas GD, Farr M, Waterhouse L, Bacon PA. Influence of acetylator 
status on sulphasalazine efficacy and toxicity in patients with 
rheumatoid arthritis. Scand J Rheumatol. 1992;21(5):220–5. 

47. Higashida-Konishi M, Izumi K, Shimada T, Hama S, Oshige T, 
Oshima H, et al. Ab0298 the Risk of Sulpha Allergy in Patients 
with Rheumatoid Arthritis. Ann Rheum Dis. 2022 Jun 1;81(Suppl 
1):1275–1275. 

48. Leflunomide-associated pancytopenia with or without methotrexate 
- PubMed [Internet]. [cited 2022 Aug 12]. Available from: https://
pubmed.ncbi.nlm.nih.gov/15187208/

49. Alivernini S, Mazzotta D, Zoli A, Ferraccioli G. Leflunomide 
treatment in elderly patients with rheumatoid or psoriatic arthritis: 
retrospective analysis of safety and adherence to treatment. Drugs 
Aging. 2009;26(5):395–402. 

50. Won S, Cho SK, Kim D, Han M, Lee J, Jang EJ, et al. Update on 
the prevalence and incidence of rheumatoid arthritis in Korea and 
an analysis of medical care and drug utilization. Rheumatol Int. 
2018 Apr 1;38(4):649–56. 

51. Murota A, Kaneko Y, Yamaoka K, Takeuchi T. Safety of Biologic 
Agents in Elderly Patients with Rheumatoid Arthritis. J Rheumatol. 
2016 Nov 1;43(11):1984–8. 

52. Kawashima H, Kagami SI, Kashiwakuma D, Takahashi K, Yokota 
M, Furuta S, et al. Long-term use of biologic agents does not 
increase the risk of serious infections in elderly patients with 
rheumatoid arthritis. Rheumatol Int. 2017 Mar;37(3):369–7.


