Rheumatoid Arthritis
and Osteoarthritis
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Therapeutic disadvantages Therapeutic advantages
of selected NSAIDs* of selected NSAIDs
Upper Gl disturbances : Low cost; long
are common Salicylates: history of safety
Aspirin
Salicylate salts
No antipyretic ' Diflunisal Less Gl irritation
effect T than aspirin
Acetic acids:
Indomethacin
Very potent; should be Sulindac
used only after less Tolmetin Long half-life permits daily
toxic agents have e or twice daily dosing
proven ineffective Propionic acids:
CNS disturbances are lbuprofen —
COMMON Fenoprofen Lower toxicity and better
Flurbiprofen acceptance in some
Ketoprofen patients. Naproxen is
Naproxen considered by some experts
Oxaprozin as one of the safest NSAIDs
Oxicams:
Piroxicam
Meloxicam
Fenamates:
Mefenamic acid
Potential for increasing Meclofenamic acid govgs
myocardial infarctions COX-2 inhibitors zis?ﬂG’: Irritation than
and strokes P
Celecoxib

Figure 41.15

Summary of nonsteroidal anti-inflammatory agents (NSAIDs). Gl = gastrointestinal; CNS = central nervous system; COX-2
= cyclooxygenase-2. *As a group, with the exception of aspirin, these drugs may have the potential to increase myocardial
infarctions and strokes.



Disease states leading
to increased vasoconstrictors
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Cardiovascular _4 blood flow \ o Prostagl_andl_n synthesis normally
disease treatment antagonizes intrarenal effects of
Increased vasoconstrictors.
vasoconstrictors: 1
Angiotensin Il NSAIDs inhibit prostaglandin
Catecholamines synthesis, leaving actions of
: 2 Vasopressin pati vasoconstrictors unopposed.
Cirrhosis at e:; L ]
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Heart failure blood volume with NSAIDs
Diuretics
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Figure 41.10

Renal effect of NSAIDs inhibition of prostaglandin synthesis. NSAIDs = nonsteroidal anti-inflammatory drugs.




Pharmacological Therapy 4l sall Aallaall

— 4 A g ol -Contic 0StEr0ids: ) sk
Osds iy e

v ¢‘y)wuLCFMJL€Aj‘MM‘U\MJM‘
\_\s;j\\_\}qau.\.hc\(

v el Al Ll LS Gl alias 3 jlies llad el

v QU 3_ilall el il s A Ll e jall Jlestiasl 2y
e&ﬂ\dﬂuc@wmmm ceﬂ\)s.m.k‘)é(
v d‘ﬁ‘@ ML@A\J.K; cdm\&d\ MJ\U’J::.\.\JA\)AJ\ XYY u\
3alias 4_93\ el iy Ladie dalleall (aaad) ).\.\S
oJ\Aw d)’.& j‘UAJAﬂOJ}C.A J.\J\.Aj)ﬂ

i & 49 s Aana



oaa all B ) 3aall o juila g )l Baliaall 4y 9o lan

Disease-Modifying Antirheumatic Drugs (DMARDS)
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DHFR Is a mediator for the synthesis of
thymine and consequently the DNA
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1. Inhibition of tetrahydrofolate synthesis

« Some of the inhibitors of DHFR have become useful in the
treatment of cancer, e.q. methotrexate, others as
antibacterial drugs, e.qg. trimethoprim, while pyrimethamine
IS used as an antimalarial drug

- Methotrexate (MTX) Is closely related to folic acid and is a
potent competitive inhibitors of DHFR (K<10-° M). MTX
has a low agueous solubility, and the risk of nephrotoxicity
can be minimized in patients on high dose therapy by
alkalinizing the urine. The MTX is widely used in cancer
chemotherapy, most often in combination with other drugs
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Commonly Used DMARDs
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— A. Rheumatoid Arthritis
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— B. Tumor necrosis factor o. and inhibitors

— Homotrimer
Infliximab portion (Fab) Etanercept
(chimeric HiiEn (fusion protein)
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Chimeric Humanized Human Fusion protein
-Ximab -xumab -umab -cept

oWNe Oy @
®
4
M @"Eﬂ E‘@ O»

m) Strong effect on immunogenicity m‘ @

=) Weak effect on immunogenicity

1. Murine epitope: Murine complementarity-derived regions+framework regions of Fab

2. |diotope: Molecular structure in the variable region of Fab that confers antigenic specificity. Idiotopes may be allocated at the
antigen-binding site or on variable region sequences outside of it

3. Allotope: Genetic variants within the constant region sequences of particular isotypes (k, IgG1-chains),
i.e., patients not endowed with a given allotype may generate ADAs against this allotope if it is present on the drug

4. Human neo-antigens: Joining region of fusion proteins

5. Polyethylene glycol (PEG) moiety: Clinical relevance of anti-PEG antibodies is debated

http://drsocial.org/forums/topic/451/antidrug-antibodies-in-psoriasis .



-ximab
-zumab
-umab
-cept

Bioactive TNF- a

&

Neoepitopj J
JJ Ss

-cept

T //// Idiotype
] :
——

?

CDRs/ FRs of murine
-ximab Fabs
_zumab dIOtype

EAN

Nonneutralizing ADAs

Neutralizing ADAs




Eﬂiximab <
Qo0
region

Human IgG1
constant

region

Adalimumab Human
“ " variable
“ “ region

Human IgG1
constant
region

Human
“ " variable
Woh -

Human IgG1
constant
region

Golimumab

Certolizumab Humanized

Fab

\'\{ k/

oS

Polyethylene
glycol

Etanercept

Human IgG1
constant

region

Intravenous every 4
or 6 weeks

Subcutaneous every
2 weeks

Subcutaneous every
4 weeks

Subcutaneous every
2 or 4 weeks

Subcutaneous
weekly

Rheumatoid arthritis
Ankylosing spondylitis
Psoriatic arthritis
Crohn’s disease
Ulcerating colitis
Psoriasis

Rheumatoid arthritis
Ankylosing spondylitis
Psoriatic arthritis

Juvenile idiopathic arthritis
Crohn'’s disease

Psoriasis

Rheumatoid arthritis
Ankylosing spondylitis
Psoriatic arthritis

Rheumatoid arthritis
Crohn’s disease

Rheumatoid arthritis
Ankylosing spondylitis
Psoriatic arthritis

Juvenile idiopathic arthritis
Psoriasis



Efficacy of Infliximab Rescue Therapy in Hospitalized Patients with
Steroid-Refractory Ulcerative Colitis

STBNE

Patient 1
Mucosal healing

Patient 2
No Mucosal healing




Psoriasis lesion(s) prior to and following the induction phase
of infliximab treatment

FIGURE 1: A. Prior to treatrment : B. Result after the induction phase

" FIGURE 2: A. Prior 0 treatment;
v (o --'1‘ B. Two weeks after the first

~ dose; C. After eight weeks of
- treatment; D. After 10 weeks of
. treatment

https://www.medicaljournals.se/acta/content/html/10.2340/00015555-0462



Initiation of TNF antagonists 4 weeks after initiating
treatment of latent TB, but consider initiation concurrently

Recommended regimens:
9-12 months of isoniazid
or
3 months of isoniazid plus rifampicin

Source: Expert Rev Clin Immunol @ 2011 Expert Reviews Ltd



Table 3. Guidelines for Monitoring the Treatment of Rhaumatoid Arthritis.~

Drug

Hyd rogychlor-
oquina

Sulfasalazinae

Methotresate

Laflunomide

Gold (inkra-
muscular)

Minogycline

Azathioprine

Crclosporine

Etanercapt

Infliximab

Adalimumab

Anakinra

Potential
TomiC Effects

Macular changes

Meutrapenia, myeko-
SUpPression

Wiy elos Uppression,
hepatic fiksrosis,
prieumonitis

Wiy elos uppression,
hepatic fibkrosis

Wiy elos uppression,
proteinuria

Hy perpigmentation,
nausea, dizziness

by elosuppression

renal insufficiency,
anemia, by per-
tension

Infactions

Infactions

Infections

PRIEUmMOnNia, newtro-
penia

Baseline
Evaluztion
Mone unless patient
iz=40years old or
has previous eye
problems

CBC; consider GEPD
and ALT assess-
ment for patients
at rick

CBC, recent chest
radiograph, ALT,
creatinine, and al-
burrin, hepatitis
B and C serolagy

CBC, ALT, albumin,
hepatitis B and C
serohogy

CBC, creatining, uring
dipstick for protein

Mone

CBC, creatinine, ALT
fixr patients at risk

CHLC, creatinine,
blood pressure

Screan for previous
tuberculasis

Sirean for previous
tubarculosis

Scresn for previous
tubsrculosis

Screan for asthma

Systemn Review
or Examination

wizual changes; chack
funduscopic and
wisual fialds every
year

Fewver, bruising, pallor

Mouth ulcers, short-
nass of breath,
new-onsat cough,
nausea

Diarrhea, weight boss,
elevated blood
pressurs

Rash, mouth ulcers,
fewer, bruising,
pallar

Hyperpigmentation

Fewver, bruising, pallor

Edema; check blood
pressure monthly

Infections; symptoms
of CHF or demye-
linating dizease

Infections; symptoms
of CHF or demrye-
linating disease

Infectizns; symptoms
of CHF or desmye-
linating disease

Infections

Laboratory Tests

Mone

CBC avary 2—4 weeks for
Imonths, then every
3 months

CBC, ALT, albumin
evary 4—-8 weeks

CBC, ALT, albumin
evary 4—-8 weeks

CBC and dipstick
urinalysis every
2 weeks, then with
each injection
MNone

CBC every 2 weeks until
stable dose then
evary 1-3 months

Creatining every I wasks
until stable dose,
then every month;
CBC avary 3 months

MNone unless patient
also receiving other
CMARDS

Mone unless patient
also receiving other
CMARDS

MNone unless patient
also receiving other
DMARDS

CBC monthly for
3 menths, then
evary 3 months

Comments

Best toleratad DMARD

Enteric-coated tablets
better tolarated

Pragnancy contraindicat-
ed; patients must
awoid aloohol

Long hallife; pregnancy
contraindicated; pa-
tients should limit
gloohal intake

Least well toderatad
DMARD

K=y interferawith efficacy
of birth-control pills

‘works well in combbi-
nations

Poor keng-term continua-
tion rates

Discontinue during
infections

Discontinue during
infections

Discontinue during
infections

Discontinue during
infections

* OMA RD denotes disease-modifying antirheumatic drug. CBC complete blood count, GEPD glucose-6-phosphate dehydrogenase, ALT alanine
aminatransferase, and CHF congestive heart failure. The CBC includes a platelat countin all cases listed. Measurement of aspartate amino-
transferase may be substituted for measureament of ALT.
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Methotrexate or other DMARD
+ NSAID, + Prednisone
Within First 3 Months

Poor Response

Y
Other DMARD Mono Rx Combo Biologic DMARD
(MTX if not used above) DMARD RXx mono or combo with
| DMARD
Poor Response l
! v

Try other combination, triple drug (DMARD + biologic), add low-dose
prednisone for longer term, consider second-line DMARD

FIGURE 94-5. Algorithm for treatment of rheumatoid arthritis. (DMARD,
disease-modifying antirheumatic drug; MTX, methotrexate; NSAID, non-
steroidal antiinflammatory drug.)
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Table 1 | Osteoarthritis epidemiology*

Country 2002 2007 2012
United States 13.2 14.4 15.5
Europe 14.5 15.2 15.8
Japan 6.6 6.9 7.2
OA total prevalent cases 34.3 36.5 38.6
HA total prevalent cases 2.8 3.1 3.4

"Number (in millions) of diagnosed total prevalent cases of OA
(see REE 7 for more details). Adapted from REE 7. OA,
osteoarthritis; RA, rheumatoid arthritis.
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Osteoarthritis of the Medial Side of the Knee

A4l ke

Femur

Worn articular — cadal) cig il
cartilage Jstia
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joint space
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Damaged
medial meniscus

Bony sclerosis
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a Normal b Osteoarthritis

Weakenad and
frayed tendons/
ligaments, muscles

Muscle
Episcdically inflamed
synovium
Tendons/ Reduced viscosity
ligaments of synovial fluid
Fibrillated/destroyed
Cartilage cartilage
Meniscus — Bony outgrowths
Synovium — (osteophytes)
Synovial fiuid Bone sclerosis
Frayed, cracked
Capsule meniscus
Thickened capsule
Bone

Figure 2 | Articular structures that are affected in osteoarthritis. a | Hzalthy tissue is shown:
nomal cartlage without any fissures, no signs of synovial inflammation. b | Early focal degenerate
lesion and ibrillated” cartilage, as well as remodelling of bone, is observed in osteoarthritis. This
can lead to bony outgrowth and subchondral sclerosis.




Osteoarthritis of the Medial Side of the Knee

Remodelling of
bone contour

Fibrillation and
focal loss of
hyaline cartilage

Marginal osteophyte
(ossification of new
fibrocartilage)

Subchondr_al
sclerosis
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Secondary bursitis

Capsular thickening

Osteochondral body
Synovial hyperplasia

Secondary
enthesopathy

© Elsevier. Boon et al.: Davidson's Principles and Practice of Medicine 20e - www.studentconsult.com
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Risk Factors s_ghill Jal s

Heredity K7
‘Genderhormonal status

Obesity
High bone mineral density
{Smoking —protective)

(© Elsevier. Boon et al.: Davidson's Principles and Practice of Medicine 20e - www.studentconsult.com
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Figure 1| Common target sites for cstecartheitis. [he most
cormmon et pint afiecied by cmecortritis (OA) & the ince
afiecind, OA has a sow, insidous onaet and mostly afiects only
one or a few jorts (in contme to rheumatod anfrtis, whichis
wyzemic mul-jornt deocse). OA & 2 leading couse of dsabiity
and has 2 substantial economic mpact’.
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Radiograph Showing Osteoarthritis of the
Medial Side of the Knee.

Narrowing of

the medial  —mm—
joint space




Radiograph Showing Osteoarthritis of the Hip
In an Elderly Woman

Figure 1. Radiograph Showing Osteoarthritis of the Hip
in an Elderly Woman.

In this representative radiograph, large lateral and infe-
rior fermoral osteophytes are visible {arrow), with mod-
erately severe narrowing of the medial joint space and
subchondral sclerosis at both the femoral head and ac-
etabular rim. Mild-to-moderate buttressing can be
seen along the medial side of the femoral neck {arrow-
head). Patients with more severe asteoarthritis of the
hip may also have juxta-articular bone cysts and defor-
mity of the femoral head.
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Algorithm for the management of osteoarthritis

Evaluation of risk
factors for serious
upper gastrointestinal
age >65
history of peptic ulcer
or gastrointestinal bleeding
concomitant corticosteroids
)r concomitant anticoagulants

If @ high risk of Gl
bleeding, use proton
Inhibitor
Or
Misoprostol.

Non-pharmacological methods
+

Paracetamol 1g four times a day

l

If acute inflammation or effusion,

aspirate and inject joint with corticosteroid
Max every 3 months

X
NSAIDs, e.g. ibuprofen/consider COX-2 inhibitor

l

Stronger analgesia, e.g. tramadol/topical
NSAIDs or topical capsaicin
Rubefacients/counterirritants
Gladiall g cilangall

l

Intra-articular hyaluronate
Ol J oS 51 9 (i i oS
Arthroscopy
Surgery




Table 4. Pharmacologic Treatment of Osteoarthritis of the Hip.*

Treatment

Acetaminophen

MNSAID

Maproxen and
ibuprofen

Cyclooxygenase-2
inhibitor

Celecoxib

Opioid analgesic

Hydrocodone

Tramadol

Glucosamine and

chondroiting

Dose
Upto 4 g aday

Maproxen, 200-500 mg twice a
day; ibuprofen, 200-800 mg
up fo 4 times a day

100-200 mg a day

1-2 tablets up to 3 times a
day, as needed

50 mgevery 6 hr, up fo
300 mg a day (immediate
release)

Glucosamine, up to 1500 mg
a day; chondroitin, up to
1200 mg a day

Comments

Relative contraindications: alcohol use and liver disease; with
long-term use, need to monitor clotting measures in pa-
tients taking anticoagulant agents

Should be taken with food, with the daily dose lowered if gas-
trointestinal discomfort arises; concurrent use of a gastro-
intestinal protective agent is recommended in high-risk
patients; possible side effects: renal insufficiency, peripher-
al ederna, and cardiovascular events

Associated with an increased risk of cardiovascular events;
possible renal insufficiency and edemna; lower risk of gas-
trointestinal side effects than with standard MSAIDs but
greater risk than placebo

May cause nausea, constipation, lightheadedness; should be
prescribed only when alternative therapies are ineffective or
their use is contraindicated owing to potential side effects

Should reduce dose by 50% in patients with renal insufficien-
cy; extended-release formulation contraindicated in pa-
tients with substantial renal or hepatic impairment; may
cause flushing, headache, dizziness, insomnia, muscle
weakness, and constipation

Limited data on efficacy; possible gastrointestinal side effects
(e.g., gas, diarrhea); should be taken with food




Weight Intra-

. Intra- Joint-
Treatment loss Acetaminophen COx2 NSAIDs articular articular replacement
and/or inhibitors hyaluronic <teroid
exercise acid roics Surgery
| | || || | |
chortcomings Weak Inadequate Gl Weak Disease
analgesic pain relief bleading analgesic prograssion
effects Gl complications effect,
Gl concerns no proven
efficacy

Mo disease-modifying effects

Figure 3 | Current osteoarthritis treatment options. The current treatment options as issued in the guidelines from the American
College of Rheumatology are fairly limited. In addition to non-phamaceutical measures such as weight loss and physical exercise

they include only symptomatic treatment of limited efficacy with analgesics, non-stercidal anti-inflammatory agents or intra-articular

administration of steroids or hyaluronic acid. Because no drugs exist that prevent or halt osteoarthritic joint destruction, the ultimate

measure is joint replacement. COX2, cyclooxygenase 2; Gl, gastrointestinal; NSAID, non-steroidal anti-inflarmmatory drug.
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