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 Autoimmune diseases (ADs) are chronic conditions initiated by the
loss of immunological tolerance to self-antigens and represent a
heterogeneous group of disorders that afflict specific target organs
or multiple organ systems.

 Autoimmune diseases are heterogeneous with regard to
prevalence, manifestations, and pathogenesis.

 It has been identified 81 autoimmune diseases. Forty-five
autoimmune diseases have been associated with well-defined
autoantigens (36 autoantigens are tissue specific).

Autoimmune Diseases



Autoimmune Diseases - Heterogeneity 

 Almost 5% of the world population develops AD. Of this 5%
approximately 80% are women and it is considered the fourth
leading cause of disability for them.

 Considering all diseases in the class, the most common mean
age-of-onset was 40–50 years.



The aging of the population is a defining characteristic of the western world



Rheumatoid arthritis
Is the Incidence Rising?

 The concept of rheumatoid
arthritis, a chronic progressive
inflammatory disease of the
synovial joints, as a disorder of
middle age is changing to
include patients outside the
range of 40 to 60 years.

 Cause age is one of the major
determinants in clinical
decision-making, there are
distinct considerations for
treatment strategies and
clinical outcomes for elderly
patients with RA.

PLoS One. 2018 Oct 16;13(10):e0205651



EORA means Elderly-Onset Rheumatoid Arthritis

RA is categorized into three clinical subsets:

YORA I (16-40 years), YORA II (41-60 years) and EORA >60 year 

Both large and small joints are affected more frequently initially at onset,
serological tests show equal or slightly lower percentage of positivity of
rheumatoid factor (RF) and anti-cyclic citrullinated peptide (anti-CCP)
antibody in individuals with EORA.

Individuals with EORA have higher disease activity scores, erythrocyte
sedimentation rates, and C-reactive protein levels.

An explosive onset of shoulder arthritis, resembling polymyalgia rheumatica
(PMR) is observed in 13–23 % of patients with EORA.

Drugs Aging 2016 33:97–107



Pincus T. et al. J. Rheumatol. 1986;13:841-5 

RA is an Aggressive Disease



Nevertheless, it is important to
recognize that RA is a systemic
disease and other disease
manifestations may still be present
eventhough joint damage has been
controlled.

Although in the past, the clinical
understanding of disease burden
emphasized destruction of the joints,
now it must also focus on the
systemic manifestations associated
with RA, including comorbidities,
psychosocial aspects, and health-
related quality of life (HRQOL)
impairments.



General Therapeutic Principle for 
Established RA

Remission of symptoms

Return to full function

Maintenance of remission



Preliminary Criteria for Clinical remission in Rheumatoid Arthritis

Pinals RS 1981, Arthitis and Rheumatism 24:1308



Traditional Pyramid Model Treatment



Algorithm for treating rheumatoid arthritis (RA)

Smolen J, et al. Ann Rheum Dis 2016;75:3-15



The mechanistic immune
classification has implications
for understanding the
compexity of RA and for
thinking about therapy in an
immune-centric way.

F.W. Rossi et al 2018



Algorithm based on the 2016 European League Against Rheumatism (EULAR) 

recommendations on rheumatoid arthritis (RA) management

Josef S Smolen et al. Ann Rheum Dis 2017;76:960-977



Related not only to prescribers but also to patients.

The two main reasons for resisting changes in RA therapy were 
fear of loss of disease control (OR 6.8) and fear of side effects 
(OR 4.4), reported by two-thirds of patients. 

Physician opinion on the current treatment (OR1.9) and fear of 
high costs (OR 1.3) lagged far behind.

Obstacles to the use of biologic therapies 

Ann Rheum Dis 2006;65: 1226–9
Rheumatology 2009;48: 906–10
Ann Rheum Dis 2006;65: 1226–9
Arthritis Rheum 2007;56:2135–42 



Patients with RA treated with anti-TNFs constitute an ideal group for 

assessing the benefits and risks of biologic treatment in the elderly.

Anti-TNFs are among the oldest biologics and are still by far the most 
widely used and have the longest follow-up in RA. 

Data on the other biologics and other inflammatory diseases are less 
robust. 









There is much evidence that anti-TNF-
agents do not cause a significantly 

higher incidence of adverse events in 
elderly compared with younger RA 

patients



The concerns about the development of adverse events (AEs) in elderly RA patients as a result 
of age-related changes in drug metabolism and the presence of comorbid illnesses are 
emphasizing due to increasing prevalence of rheumatoid arthritis (RA) in old age. 

However, they tend to be inadequately represented in RA clinical trials because of the 

exclusion criteria that are commonly applied. 



The retention rate of TNF in the elderly was 
comparable with that in younger patients



Discontinuation in the elderly patients

The major cause of discontinuation in the elderly patients was AEs, while it was
drug ineffectiveness in younger patients.



Risk factors 



Biologic Therapies: Targeting T Cells

1





Cytokine Receptors and JAK/STAT Signaling 
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Winthrop, K.L. Nat. Rev. Rheumatol. 2017; 13:234. 



Bariticitinib:
ACR Outcomes in Patients ≥65 Years vs Patients <65 Years

Fleischmann R et al. presented at American College of Rheumatology/ARHP 2016 



Fleischmann R et al. presented at American College of Rheumatology/ARHP 2016 

Efficacy Outcomes in Patients ≥65 Years vs Patients <65 Years 

Percent Patients Achieving 
Remission and LDA



Safety at Week 24

<65 Years ≥65 Years

Placebo

(N=603)

Baricitinib 4 mg 

(N=578)

Placebo 

(N=113)

Baricitinib 4 mg

(N=136)

Patients with ≥1 adverse event 538 (89.2) 525 (90.8) 111 (98.2) 135 (99.3)

Discontinuation from study due to 

adverse event or death
20 (3.3)a 24 (4.2)b 7 (6.2)c 12 (8.8)d

Death 2 (0.3) 1 (0.2) 0 1 (0.7)

Serious adverse event 21 (3.5) 23 (4.0) 12 (10.6) 12 (8.8)

Serious infections 9 (1.5) 5 (0.9) 2 (1.8) 4 (2.9)

Herpes zoster 0 0 0 4 (2.9)

Cardiac disorderse 2 (0.3) 2 (0.3) 2 (1.8) 2 (1.5)

Data presented as n (%).
a AEs were subarachnoid hemorrhage, myocardial infarction, pregnancy, myopathy, lung cyst, renal failure, suicidal ideation, depression, diarrhea, herpes zoster (n=2), dermatitis 

allergic, skin necrosis, RA aggravated (n=2), lymphocyte counts decreased, cancer (breast, ovarian), upper respiratory tract infection, abnormal liver function test. 
b AEs were urinary tract infection (n=2), pneumonia, interstitial lung disease, disseminated tuberculosis, herpes zoster (n=6), increase blood triglycerides, cholecystitis acute, 

amenorrhea, drug-induced liver injury, circulatory collapse, alanine aminotransferase increased (n=2), interstitial lung disease, hepatitis B DNA assay positive, lung squamous cell 

carcinoma stage III, lymphocytosis, drug intolerance, dermatitis allergic. 
c AEs were gastrointestinal hemorrhage, mood altered, decreased glomerular filtration rate, acute pancreatitis, renal impairment, squamous cell carcinoma skin, kidney infection.  
d AEs were hypersensitivity, decreased lymphocyte count, pneumonia, breast cancer, cardiac failure, herpes zoster (n=3), asthenia, gastric ulcer, nasopharyngitis, thrombocytosis. 
e Any serious adverse event based on the MedDRA dictionary system organ class.

Fleischmann R et al. presented at American College of Rheumatology/ARHP 2016 





The incidence of discontinuation due to severe 
ADR estimated was 10.2 (events/ 100 patient-
years).

The most frequent cause of severe ADRs was 
infections.

Interestingly, the IR of severe ADRs in the whole 
cohorts of RA, is superior in elderly compared to 
younger patients reflecting the complexity of RA 
management in old, comorbid patients.

Regarding the incidence in the different 
treatment regimens studied, for the severe 
ADRs, IFX had the highest risk of ADR 
development compared to other bDMARDs, and 
ETN the lowest.



Challenge in Treatment Targeting LDA
in patients with EORA

Cardiovascular disease

Atherosclerosis is a common age-related
comorbidity and an important RA-related
comorbidity among patients with RA.

Various studies have demonstrated the risk of
cardiovascular disease in RA populations.

The risk for myocardial infarction was reduced in
middle-aged patients with RA who responded
well to TNF inhibitors.

Patients with RA related comorbidities such as
cardiovascular disease may undergo intensive
treatment.

This may be the case with EORA.

ILD

ILD is associated with mortality. Existence of ILD should be
examined before treating patients with EORA, as the age at the
time of diagnosis of RA was a risk factor for the development of
ILD.

However, chronic lung diseases including ILD is a well-established
risk factor of infection in patients with RA.

Rheumatologists sometimes hesitate to use MTX in patients with
RA with ILD, and treatment with glucocorticoids is commenced.

Coexistence of chronic lung diseases, older age, and concomitant
use of glucocorticoids can further increase risk for infection or
serious infection.

Treatment with bDMARDs in RA patients with ILD is challenging.
In patients with RA-associated ILD, mortality following treatment
with anti-TNF therapy is not higher than that with traditional
DMARDs.

Hence, the benefit/risk balance of bDMARDs in patients with ILD
should be evaluated carefully before starting treatment.



Conclusion (I)
RA is a risk factor of fraility



Conclusion (II)
Key points

Data suggest that elderly individuals with RA are undertreated and inadequately 
managed, despite DMARDs and biologic therapies being effective and seemingly well 

tolerated in this population

Nature Reviews Rheumatology 9, pages604–613 , 2013



Adalimumab

(Humira®)

Golimumab

(Simponi™)

Etanercept

(Enbrel®)

Monoclonal 

antibody

Recombinant 

receptor/Fc fusion 

protein

PEGylated 

Fab′ fragment

40 kDa PEG

Weir N, Athwal D, et al. Therapy. 2006;3:535-45

Structure of Biologic Drugs



Eular recommendations 2017

• Pharmacotherapies are started at the time of RA

diagnosis, with the goal of achieving clinical remission or,

if that is not possible, low disease activity.

• Specific treatment choices are guided by disease activity

and prognostic features.

• With this therapeutic approach, most patients can be

treated effectively, and bone and cartilage destruction

can largely be prevented.

Ann Rheum Dis. 2017 Jun;76(6):960-977



Structure of Infliximab (cA2)

 Chimeric
(mouse/human) IgG1

monoclonal antibody

 Binds to TNFa with
high affinity and 
specificiy



RA Therapy with Monoclonal Antibody to TNF-a

Elliot et al. Lancet 344: 1125, 1994



Tocilizumab: 
Humanized anti-IL-6R monoclonal antibody

Tocilizumab binds to both the mIL-6R and the sIL-6R, preventing binding of IL-6 
and association with the gp130b chain and thus IL-6-mediated signaling

IL-6







Immune complexes
Complement fixation
Attract inflammatory 
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Perché ancora anti-IL-6?
Sarilumab





Recommendations of T2T

Smolen J, et al. Ann Rheum Dis 2010;69:631-7









How RA Inflammation Affects Your Heart

An increased cardiovascular morbidity and
mortality, including the risk of sudden cardiac
death (SCD), has been shown in patients
with rheumatoid arthritis (RA).

Abnormalities in autonomic markers such
as heart rate variability and ventricular
repolarization parameters, such as QTc interval
and QT dispersion, have been associated with
sudden death in patients with RA. T

he interplay between these parameters and
inflammation that is known to exist with RA is
of growing interest.





Pulmonary involvement and rheumatic diseases 



CHEST 2017; 152(6):1283-1295





Common Mechanisms of Autoimmune Diseases



Percent Patients Achieving Remission and LDA

Error bars represent 95% confidence interval

Abbreviations: CDAI=Clinical Disease Activity Index; LDA=low disease activity; NRI=non-responder imputation; SDAI= Simplified Disease Activity Index. 

Fleischmann R et al. presented at American College of Rheumatology/ARHP 2016 



Figure 7. DAS28-CRP Disease Activity at Week 24 with 95% CI

Error bars represent 95% confidence interval

Abbreviations: DAS28=Disease Activity Score 28 joints; CRP=C-reactive protein; NRI=non-responder imputation. 

Fleischmann R et al. presented at American College of Rheumatology/ARHP 2016 



The increase in RA among the elderly can be attributed to two  
main factors: 

1) patients diagnosed with young-onset RA (YORA) are living 
longer due to better management;

2) increasing numbers of patients are being diagnosed with 
EORA. In a 2017 retrospective study from Japan, investigators 
reported that the mean age of onset had rapidly increased 
over the previous decade from 55.8 years in 2002-2003 to 
59.9 years in 2012-2013, with a corresponding shift in peak 
age from 50-59 to 60-69 years during that same period of 
time.

Is the Incidence of Rheumatoid Arthritis Rising?

Int J Rheum Dis. 2017;20(7):839-845


