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Antirheumatic therapy 1

Benefit










Nonpharmacologic therapy 4

Education

Cognitive behavior therapy
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Nonpharmacologic therapy S
* Rest
* Exercise
e Light
* Heat
* Cold
* Hydrotherapy
e Manipulation
* Electricity
* US




Pharmacotherapy: Analgesics 6
* Paracetamol
* Dipyrone (Optalgin)
e Oint Zostrix (Capsaicin)

e Amitriptillin,
Carbamazepine

e Codein
e Tramadol

* Oxycodone

* Durogesic (Phentanyl)
transdermal patches
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Measures in Rheumatic Diseases 7
B EIHENION OISR WEE 0 20 30 40 50 60 70

e Tender joint count
e Swollen joint count
e Disability HAQ, WOMAC
e C-reactive protein

* ESR

 Imaging: X-Ray, CT

Erosion score

Joint narrowing




Treatment Pyramid for RA

Surgery .
Anti TNF: Rewmicade,Enbré

Expenmen !3'

drugs /procedures
Intra-articular / Other cytotoxics 3 Corticosteroids

corticosteroids {} ?or ?lares

Penicillamine, Ana]gesics
Methotrexate, azathioprine
I

Antimalarials, gold, sulfasalazine
| |

Sahicylates or other NSAIDS
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NSAID’s: Processes influenced by NSAID’s
e Inflammatory mediators:
Prostaglandin synthesis
Leukotriene synthesis Pagg reduction
* Neutrophil function:
Superoxyde production Inflammation
Lysosomal enzyme release reduction

e Immunocompetent cell function:

Lymphocyte activity
RF and NO production Disease modifying
Cytokine production effect: preventing

joint damage



NSAID’s inhibition of COX1 and COX2

e Cyclooxygenase 1 (COX1) provides constant

gastric mucose production

gastro-duodenal bicarbonate

gastric blood flow and tissue repair

renal blood flow

platelet aggregation
e Cyclooxygenase 2 (COX2) is induced only by

IL-1, TNF-alpha, LPS

promotes synthesis of proinflammatory PG

10



NSAID’s inhibition of COX1 and COX2 11

e Indomethacin, Aspirin, Piroxicam, Ibuprophen,
Diclofenac, Piroxicam, Naproxen

e Nabumetone, Etodolac, Nimesulide

e Celecoxib (Celcox), Rofecoxib (Vioxx), Etoricoxib
(Arcoxia)



Adverse reactions to NSAID

» Gastrointestinal: GER, peptic ulcer, perforation

» Hepatic: transaminasemia, cholestasis

* Renal: acute renal failure, interstitial nephritis, hypeK

» Hematologic: cytopenia, red cell aplasia, hemolysis

» Cutaneous: urticaria, photosensitivity, erythema multiforme, TEN
» Respiratory: bronchospam, pneumonitis

» CNS: headache, dizziness, aseptic meningitis (ibufen, sulindac)

» Exacerbation of hypertension

Increased rate of vascular events



Structure of Same Matural
and Synthetic Corticosteroids

CHzOH l:rlgIIIH
=0 — C=n0
HO - OH Ji:;E;E;:i:iiﬁH HO - OH
(] ] (W]
Cortisal { hydrocortisone) Prednisone FPrednisolone
CPEDH CHzOH CﬁeDH
|
- OH “CHz=
O 0 ]
CH=
Methyl prednizalane Triamci nolaone Dexamethasone

fcOBO0OO1a mow




Steps in Corticosteroid &sction

receptor

+

Feceptor s rn R
corticosteroid _

cormnplex Frotein
corticosterold — 1[!'

Corticosteroid response |

e M U™ — e — . n |



Action of Corticosteroids

Corticosteroids

o

FMem b Fane Lipocartin

phospholi pids

oy

= inhibition

|

»

T S =
arachidonic acid

Fhosphalipase & =

Lipoxydenase I'=::L Cuyuclooxuygenase

Hudroperoxides || EMdoperoxides
JEECE FGG >  PGH =

Leukotrienes| |F rﬂﬁtgg] andins
0% radicals
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Some Commonly used Corticosteroids

- - - - Equivalent oral| petative sodjum-
Diaration of action Carticosterald OF INEFEYEROUS | -apai p ng action
doses g,
Short
(t1 22 8-12 hours) |Cortisone B5 0.5
Cartizol 2 ]
| ntermediate
(ty 22 12-36 hours) | Prednisone 5 0.5
Frednizolone 5 0.3
Methyl prednizolone s 0.5
Tr1amci nolone q I
Long
ity 22 36-T72 hours) | Paramethazone z I
Dexamet hasone 0.75 I
Eetamethasone 1.&60 I
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Erosive Frogression with Frednisolone

a4 FPlacebo Frednizolone
Froportion al-
of hands _________-I
with erozions 47 —
Al - '
2 -
10+
0= | .
I i ;

Years of treatment
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Adverse Effects of Systemic
Corticosteroid Therapy

Metabolic obesity

glucose/protein metabolism
electroluyte imbalance
enzyme induction

Predisposition to infection

Musculoskeletal muopathy

osteoporosis

osteonecrosis

tendon rupture

corticosteroid withdrawal syndrome

Gastrointestinal peptic ulcer disease
pancreatitis

Ophthalmic cataract
glaucoma

Central nervous system psychosis
depression
benign intracranial hypertension

Dermatologic acne

striae
alopecia
bruising
skinatrophy

Growth retardation

Hupothalamic-pituitary-adrenal
axis suppression

fcO0BO0Ya.mov




Adverse Effects of Pulse
Methylprednisolone Therapy

oudden death/ventricular dysrhythmia
severe infection
Transient arthralgia/synovitis

Hypergluycemia
Pancreatitis
Gastrointestinal bleeding
Acute psychosis
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Sulfasalazine and its Metabolites

HOOC Sulfasalazine

4

Cleavage by colonic bacteria

HOOC
H2N©- soz—w@ HU@—NHZ
N
Sulfapyridine Ss-aAminosalicylic acid
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Pharmacokinetics of Sulfasalazine
and Sulfapyridine

Serum
concentrations

{ pgsmi)

100 -

104

o—a sulfapyridine »—a sulfasalazine

Time (h)
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Treatment Effect and Toxicity of Six SAARDs

Composite treatment effect (in standard units)
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Toxicity of Sulfasalazine

Common adverse effects

Gastrointestinal Nausea, vomiting, malaise, anorexia, abdominal pain, dyspepsia, indigestic

CNS Headache, puyrexia, light headedness, dizziness.

Less common and some serious adverse effects

General Huypersensitivity reactions.

Skin Rash (pruritic, macular papular) 1-5%, alopecia, Stevens—Johnson
syndrome and related serious skin disorders. Rarely serum sickness.

Hepatic Hepatic enzume elevations; acute hepatic reactions; more serious damage
has been described.

Lung Fibrosing alveolitis; rarely reversible pulmonary infiltrates
accompanied by eosinophilia, fever and weight 1oss have been described.

Hematologic Leukopenia {( 1-3%); thrombocuytopenia (less frequent than leukopenia) ;
hemoluysis, MCY increased; methemoglobinemia; aplastic anemia;
agranulocytosis.

Nervous system | Irreversible neuromuscular and CNS effects rarely reported.

Kidney Serious kidney damage has occurred rarely.
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Antimalarials Used in Rheumatic Diseases

CHx
| ~ Ry
HN—CH—CH; —CH; —CH3 —N “~ Ry
Cl N
Ry Rz
Chloroquine CHzCHz CHzCH3
Hudroxuchloroquine CH>CHzx CH,CH>0H
Desethylchloroquine CH,CH= H
Desethyl hydroxuchloroquine
Bisdesethylchloroquine : LH 2CHH20 i
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Toxicity of Antimalarials in RA and SLE

Organ Notes

Mucocutaneous | Pruritic and urticarial rash; stomatitis.

Gastrointestinal | Anorexia; nausea; vomiting; abdominal pain, diarrhea.

CNS Dizziness; tinnitus; headache.

Eyes Blurred vision and accommodation difficulty, especially earlyin
therapy which resolves with continued therapy. Photophobia.
Retinal damage {bull's eye retinopathy).

Pregnancy Crosses placenta; theoretically hazardous therefore avoid if
possible; some cases of fetal abnormalities reported but little data.

Overdose Chloroquine more dangerous; cardiorespiratory failure occurs

rapidly; emphasize importance of keeping medication away
from children.
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Mechanisms of Action

SAARD Active agent(s) Mechanism Reference
Azathioprine | 6-Thioinosinic acid Interferes with 2-10
&-Thioguany lic acid adenine and quanine
ribonucleosides
Chlorambucil | Phenylacetic acid Cross-links DNA 7-10
mustard (metabolite)
Cyclopho- Phosphoramide mustard | Cross-links DNA o-12
sphamide (metabolite)
Cyclosporin FParent compound and Suppresses IL-2 10-13
up to 15 metabolites synthesis and release
Suppresses T-cell
response and
interaction
Methotrexate | Parent compound and Inhibition of dihydrofolate | 14-16
metabolites, including reductase , thymidylate
T=0OH-methotrexate SH nthetase and
and methotrexate phosphoribosyl-
polyglutamates aminoimidazole-
carboxamide-
transformylase activity
IL-=1 and IL-2 suppression
Tetracyclines| Parent compound Metalloproteinase 2-4
inhibition : possible
effects on PMN

and lymphocyte function
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6-thiouracll
A Azathioprine metabolism (AZA)

Xanthine
oxidase

1-enzymatic HPRT y B w o : ,
Thiolosinic acid 6-thiogu:

— 6-MP —
AZA (TIMP) (6-TC
TPMT TPMT
6-MMP o-MMP

ribonucleides



Summary of Performance of Gold Compounds in RA

Injectable gold compounds

1.

0 ol ML S SO TN

Intramuscular gold 10-50mg/week for 1-2 years i3 effective but no
dose-response relationship 1s evident.

Response cannot be predicted.

Excellent responses occur in 20-35% of patients after 6-12 months treatment.

Excellent responses are sustained beyond 1 year inonly S0%.

sustained remission occurs in very few patients.

Gold slightly retards radiologic progression of RA.

Only about 20% of patients are still taking gold after 4 years therapu.

Gold has similar efficacy to D-penicillamine, sulfasalazine, azathioprine and
methotrexate and may be slightly more efficacious than antimalarials.

Auranofin

1.

2.
3.

Auranofin 6mg/day 13 superior to placebo and improves RA over 6-9 months, is
slightly less effective than aurothiomalate and D-penicillamine { 750mg/day)
but causes fewer serious adverse effects than these SAARDs.

Remissions are less common than with aurothiomalate and improvements are

usually not sustained.

Diarrhea is dose-1imiting.
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Toxic Effects of Gold Compounds

Organ MNotes

Mucocutaneous Dermatitis and mouth ulcers; pruritus commonest; rashes
({60-30% of toxicity) usually eruythematous and macular but rarely can exfoliate.

Vasomotor Within minutes usually of aurothiomalate injection and include
sweating, flushing, nausea, faintness, hypotension and
weakness; malaise, fatigue and mualgia can follow injections.

Kidney Transient and minor proteinuria commonly; occasional
membranous glomerulonephropathy; rarely nephrotic
syndrome which usually recovers in months to years;

weak association with HLA-DR3/HLA-EBS.

Blood Eosinophilia occurs often prior to a toxic reaction.
Meutropenia due to gold, as opposed to RA 1tself, is

suggested by rapid or progressive fall in neutrophils.
Thrombocytopenia {occurs in 1-3%); usually minor but can
be precipitate and serious. Aplastic anemia rare but has a

high fatality rate. Recombinant DNA-derived human
hemopoietic growth factors have improved outcome somew hat.

Lung Huypersensitivity pneumonitis reversible on cessation of gold.
Case reports of bronchiolitis obliterans.

Liver Case reports of cholestasis, fatty and inflammatory cell
infiltrates.

Bowel Case reports of enterocolitis with some deaths.

Mervous system Case reports of peripheral and cranial neuropathies,

Guillain—-Barré sundrome, encephalopathy, myokumia
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Leflunomide (Arava)

» [soxazole derivate
» Active metabolite A77 1726

Immunological efects of leflunomide
» inhibits dihydro-orotate-dehydrogenase(pyrimidine syn)
»T-cell arrest by activation pS3
» inhibits B-cell proliferation and AB-production
* RF reduction
» rapidly inhibits NF-kB and acute phase response

*Inhibits chemotaxis of neutrophils



Double-Blind Trials of SAARED Combinations

Combination IOutcorne I Comparator N
HCQ + SS¢ = HCQ or SS2 a1
HCQ + 552 ¢ | Dpen | se
MTX + AF = | MTX or &F | 335
MTH + AZA = | MTx | 209
HCQ + Dapsone = ' HCQ or Dapsone . =0
HCO + MTH - | MTX [ 141
HCQ + Gold ‘ - | Gold or placebo . 101
MTX + CSA 2 | MTX | 142
CO + MTH 2 | MTX | a2
HCQ + SSZ + MTH| > | MT¥ or HCO + S52 [100
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Different Types of Biological Treatments

Treatment type

Examples

Monoclonal antibodies

Murine antibodies
Chimeric antibodies
Humamzed antibodies

Anti-ICAM=-1 monoclonal antibody , EIRR
Anti-TNF-x monoclonal antibody , cAZ2
Anti-TNF-x monoclonal antibody , CDPS71

Soluble receptors
(conjugated to human immunoglobulin)

Soluble IL-1 receptor
TNF receptor fusion protein

Immunotoxins
Antibodies conjugated to toxin

Anti-CDS conjugated to ricin

Cytokine conjugated to toxin IL-2 DAB
Imrunosuppressive / IL-10
regulatory cytokines IL-4

Matural cytokine antagonists

IL=1 receptor antagonist

Small molecule inhibitors
inhibiting cytokine release

Metalloproteinase inhibitors

FPeptides

VE17 peptide vaccination

Immunomodulation

T-cell vaccination
Oral tolerance
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Produced by activated monocytes, macrophages,
lymphocytes
— Fibroblast’s activation
— Activation of prostaglandin synthesis
— Induction of adhesion molecules expression
— Induction of RAS (reactive oxygen species)

— Activation of immune system
— Activation of metalloproteinases
— Induction connective tissue breakdown

Central mediator of joint inflammation
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Advantages and [1sadvantages of Anticytokine Therapy

Advantage

D1sadvantage

Excellent anti-inflammatory tarqets | Transient effect, therefore long-term

Many tarqets to choose from

Rapidly effective

treatment necessary

Nonspecific and therefore risk of
IMMUNOSUPPYESSION

Many treatments have short half<Nves
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Biological therapy and side effects

hypersensitivity

HACA-neutralizing antibodies, the need for MTX
ANA, Anti-DNA, rare drug induced lupus

very rare hematological malignancy
demyelinating disorder

aplastic anemia

15% patients are not responders

infections, tuberculosis



Biolegical therapy and side effects

* Local reactions

* Hypersensitivity

 Non-neutralizing antibodies, non need for MTX

e ANA, Anti DNA, rare drug lupus

* Neuropathy

e Very rare hematological malignancy (case reports)

e infections, rare tuberculosis






Rituximab
mediated

CD -20 blockade

=]

Complomom mmdom
cmwdaty (cocy

Anti CD20
Monoclonal Antibody




Humira (Adalimumab) =Anti-TNF fully humanized, 2 week s/c
Simponi (Golalimumab) — Anti-TNF fully humanized, monthly s/c
Actemra (MRA) Anti-1L-6

Kineret Anti-IL1

Canakimumab Anti-IL-1R

Stelara Anti-I1L-17/23

IVIG 125-150g/month

Benlysta (Belymumab) Ab to B-cell activated factor 10mg/kg IV

Orencia (Abatacept) Costimulator inhibitor



Overall experts’' opinion of the

29

usefulness of the different treatment
modalities for OA (EULAR)

Exercise

Joint replacement
_ NSAIDs Sticks
100 [A steroids
80 _ Diet Insoles
SYSADOA Psychotropic drugs
7 60 - A hyaluronate Spa
: Telephone .
< Potestomy - =% B Series1
po- 40 - Arthroscopy
Vitamines
Sex hormones
20 - Minerals
0 -

<
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Treatment modality
0 =1do not recommend!00= | stronalv recommend
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