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• Rheuma is derived from the Greek term indicating “a substance which flows,” a humor that
originates in the brain and causes various illnesses. 

• In 1642 Guillaume Baillou claimed that “what arthritis is in a joint is what rheumatism is in 
the whole body,” raising the idea that arthritis is but one manifestation of systemic
processes.

• In 1858 A Garrod suggested the term
“rheumatoid arthritis” and 
differentiate it from gout in 1892. 

• In 1940, Bernard Comroe coined
the term rheumatologist, 

• In 1949, Hollander used the term
rheumatology in his textbook
Arthritis and Allied Conditions.



Colchicine
• Colchicine is one of the oldest remedies still in use today.

• It is derived from the bulb-like corms of the Colchicum autumnale
plant, also known as autumn crocus.

• Its history as an herbal remedy for joint pain goes back at least to the 
1500 BCE Egyptian manuscript, the Ebers Papyrus

• The active ingredient, colchicine, was isolated in the early 1800’s and 
remains in use today as a purified natural product.

• In view of the long history of colchicine’s use in medicine, it is
perhaps surprising that it was not until 2009 that colchicine was
approved by the U.S. Federal Drug Administration.



Mechanism of action

Gout and pseudo gout











NSAIDs history
Salicylates have probably been used for centuries. 
In the 4th century BC, Hippocrates, Celsus, Galen, and others recorded the use of willow bark
and other plants known to contain salicylates to treat fever and pain. 

1760s—Dr. Edward Stone publishes his experience with willow bark as an antipyretic when dried.
1829—Salicylic acid isolated from willow bark.
1853—Gerhardt buffers salicylic acid with sodium and acetyl chloride, creating acetylsalicylic acid (ASA; aspirin).
1860—ASA chemically synthesized (Kolbe and Hoffman).
1899—Aspirin introduced in the United States as a powder (Bayer Company).
1949—Phenylbutazone, the first alternative to salicylates, introduced.
1960s—Indomethacin introduced.
1970s—J.R. Vane (1971) demonstrates that ASA, indomethacin and salicylate all exert their effect by COX 
inhibition (Nobel Prize in Medicine, 1982).
—Ibuprofen, fenoprofen calcium, naproxen, and tolmentin introduced.
1990s—Introduction of the specific COX-2 inhibitors.

It has been reported that Felix Hoffman of Bayer Company chemically synthesized aspirin in response to
complaints from his arthritic father about the bitter taste of salicylates. He gave this new medicine to his father
and it helped his arthritis. This constituted the first Phase I, II, and III testing of a drug, which for new drugs today
takes many millions of dollars and an average of 10 years!





Nobel prize in 1950

•Kendall, Reichstein ed Hench ricevono il premio Nobel per la
medicina.

Hench aveva osservato che 
la gravidanza era in grado di 
affievolire i sintomi dell’artrite 
reumatoide 

.
Nel 1948 il dottor Lewis 
Serat della casa 
farmaceutica Merck riuscì 
finalmente a produrre l'ignota 
sostanza: era iniziata l'era 
dei corticosteroidi, dei veri e 
propri farmaci miracolosi che 
riuscirono a combattere uno 
straordinario numero di malattie.

Ll cortisone fu isolato 
nel 1936 da Tadeusz 
Reichstein in Svizzera e 
da Edward Calvin Kendall e Oskar 
Paul Wintersteiner negli Stati 
Uniti.

https://it.wikipedia.org/wiki/Gravidanza
https://it.wikipedia.org/w/index.php?title=Lewis_Serat&action=edit&redlink=1
https://it.wikipedia.org/wiki/Merck_%26_Co.
https://it.wikipedia.org/wiki/Corticosteroide
https://it.wikipedia.org/wiki/1936
https://it.wikipedia.org/wiki/Tadeusz_Reichstein
https://it.wikipedia.org/wiki/Svizzera
https://it.wikipedia.org/wiki/Edward_Calvin_Kendall
https://it.wikipedia.org/w/index.php?title=Oskar_Paul_Wintersteiner&action=edit&redlink=1


Glucocorticoids:
GCs have beneficial antiinflammatory effects through numerous

mechanisms. 
Genomic

• GCs diffuse passively across cell membranes, bind to
intracellular GC receptors (cGCRs), and this complex is
chaperoned to the nucleus where it binds to GC
response elements on DNA.

• GCs bind and block promoter sites of proinflammatory
cytokine genes: interleukin-1 (IL-1).

• GCs recruit transcription factors to promoter sites
encoding regulatory proteins and antiinflammatory
molecules (IκB, lipocortin-1, IL-10, IL-1R, others)

• GCs inhibit production of proinflammatory
transcription factors (NF-κB, AP-1, others) resulting in
inhibition of production of proinflammatory cytokines,
adhesion molecules, and COX-2.

Non Genomic

• GCs bind to cGCRs causing release of inhibitory
proteins such as Src.

• GCs bind to membrane GCRs on lymphocytes and
monocytes leading to antiinflammatory effects.

• GCs at very high doses (>100 mg/day prednisone)
intercalate into cell membranes reducing calcium and
sodium cycling across the membrane, which has
antiinflammatory effects. This may explain differential
effects of high-dose “pulse” steroids.



Adaptive (acquired) immune response

ü Dendritic cells undergo increased apoptosis.
ü T cells are redistributed to tissues (lymphopenia).
ü Inhibits T helper, type 1 (Th1) > Th2 and Th17 cytokine

production. Leads to anergy.
ü B cells less affected by GCs than T cells.
ü Immunoglobulin production preserved unless prolonged high-

dose GCs.
ü Monocytes redistributed to tissues (monocytopenia).

Innate immune system
ü GCs upregulate enzymes that degrade bradykinin resulting in 

vasoconstriction. This causes less swelling and pain.

ü GCs suppress production of prostaglandins by inducing synthesis
of lipocortin-1 which inhibits phospholipase A-2 mediated
liberation of arachidonic acid from cell membranes.

ü GCs inhibit NF-κB which suppresses COX-2 synthesis. Does not
affect COX-1 so platelet function is preserved.

ü GCs interfere with phagocytosis and cytokine production by 
macrophages and neutrophils.

ü Neutrophilia occurs as a result of increased release from bone 
marrow and decreased migration out of vasculature resulting
from inhibition of adhesion molecule production and decreased
cellular adherence to vessel walls.

ü GCs decrease release of eosinophils from bone marrow and 
increase apoptosis (eosinopenia).

Glucocorticoids



Minimize duration of GC therapy and dose



1940 and 1950: the standard approach involved
“physical medicine and rehabilitation”
Splints (i.e. for prevention of ulnar deviatio), bed
rest, correct posture in bed, bed exercise programs.
Moisty, dry heat, waxes, cold, massage heliotherapy

Acetylsalicylic acid was often used and since 1960s
NSAIDs became the second tier
1950s: glucocorticoids

1965: Coperman’s textbook (UK): gold should never
be the treatment of first choice in early cases, many
of whom do remarkably weel on simple conservative
meeasures

2nd line DMARDs: SSZ, antimalarials, MTX (MTX
emerged as major advance during the 1990s with
long term effectiveness)





In the 1940s–50s several laboratories in the United States had demonstrated that cortisone 
and the folic acid antagonist 4-aminopteroylglutamic acid (aminopterin) exerted powerful
inhibitory effects on the proliferation of mesenchymal cells. In their landmark 1951 paper
Gubner and colleagues in New York established that cortisone and aminopterin were effective
in the same spectrum of disorders.

‘Why should these toxic cancer drugs be used in a benign condition like rheumatoid?’ was the 
argument. 

Hoffmeister published his work on LD-MTX in RA  for the first time only in the year 1972. This
paper demonstrated the safety and efficacy of LD-MTX. 

In 1984–85, four different groups of workers published their seminal work on the results of ran-
domized controlled trials of LD-MTX and its long-term follow-up in the treatment of RA. 

D-MTX was approved for use in the treatment of RA by the US Food and Drug Adminis- tration
in 1988

Subbarow synthesised
4-aminopteroylgluta-
mic acid (aminopterin)

1940-48 



Swierkot Jet al, Pharmacol Rep  2006 







The nineties: 
the fate of the pyramind,

the “strategic trials” 
the measures to assess rheumatoid arthritis









McInnes IB and Schett G. N Engl J Med 2011

La patogenesi dell’artrite:
i farmaci biologici



bDMARS target EV/SC frequenza
Infliximab Anti-TNF ev 8 settimane
Adalimumab Anti-TNF sc 2 settimane

Etanercept Anti-TNF sc 1 settimana
Golimumab Anti-TNF sc 4 settimane

Certolizumab Anti-TNF sc 2 settimane
Roactemra Anti-lL6R ev/sc 4 settimane/ 2 settimane

Anakinra Anti-IL1R sc Ogni giorno

Rituximab Anti-CD20 ev Ogni 6-9 mesi

Abatacept Costimulatory 
signal T cells

ev/sc Ogni mese

Ustekinumab Anti-IL12/IL23 sc Ogni 3 mesi

Farmaci attualmente disponibili per il  
trattamento delle artriti infiammatorie

DMARDs
MTX
Arava
Salazopyrina

Ciclosporina
Clorochina





2 linea

Anticorpo monoclonale
chimerico 

murino/umano 
antiCD20

In  monoterapia e in
associazione con MTX

Rheumatoid 
Arthritis

2 infusioni da
1 grammo a distanza 

di 2 settimane
da ripetere ogni 6-9 mesi

Infusione 
lenta

Vasculiti
ANCA









Cytokines Signal Through Different JAK Combinations
ØFour JAK family members: JAK1, JAK2, JAK3, and TYK21

Ø JAKs mainly work in pairs within the cell and signal via JAK/STAT combinations

Ø JAKs work in different combinations
Ø JAK1 and JAK3 are required for γ-chain cytokine receptor signaling

γ-chain 
cytokines*

JAK1 JAK3

STAT
1, 3, 5, 6

IL-10, IL-20 
IL-22

Type I IFNs 
(IFNα/IFNβ)

JAK1 TYK2

STAT
1, 3, 5

IL-6†, IL-11,
IL-27, CTF-1, 
CNTF, G-CSF, 

LIF, OSM

STAT
1, 3, 5

IFN-γ

JAK1 JAK2

STAT
1, 3, 5

IL-12
IL-23

JAK2 TYK2

STAT
3, 4

EPO, TPO
GM-CSF, GH, 

IL-3, IL-5

JAK2 JAK2

STAT
5

Example of Cytokines That Signal Through JAK/STAT Combinations

• γ-chain cytokines=IL-2, IL-4, IL-7, IL-9, IL-15, and IL-21. †Type II cytokine receptors such as those for the gp130 subunit sharing receptors IL-6 and IL-11 as well as IL-10, 
IL-19, IL-20, and
IL-22 mainly signal through JAK1, but are also associated with JAK2 and TYK22

O’Sullivan LA. Mol Immunol. 2007;44:2497-506. 2. Ghoreschi K, et al. Immunol Rev. 2009;228:273-287.

JAK1 TYK2JAK2

33



Perché le “small molecules”:
1.Sono per somministrazione orale
2.Non selettive e più ampio effetto off-target
3.Sono rivolte verso meccanismi intracellulari



Baricitinib



Another History: Systemic lupus erythematosus



THERAPY MILESTONES

1950s: STEROIDS

2010s: RITUXIMAB

1970s: 
CYCLOPHO
SPHAMIDE

With the advent of the immunosuppressive therapies, 
the 1-year mortality of AAVs could be reduced over the time from almost 80% 

without any treatment to 3-18% with current immunosuppressive regimens



20 yy

• Treat to target

• Remission

• Low disease activity

• Avoid disability

• Avoid radiologic progression

40 yy 80 yy
1 yy RCT





….rheumatology in arts

Horton’s arteritis

Rheumatoid arthritis
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