DRUGS IN GOUT




1.os |

Know the pathophysiology of sout ‘

Outline the stages of gout and the therapeutic
bjectives in each stage
Describe drug and non-drug treatment of gout I

Classify drugs used for treatment of gout I
dentify the mechanism of action of drugs used
or treatment of gout

Etudy in detail the pharmacology of drugs |
{




WHAT IS GOUT?

»Gout is usually characterized by recurrent attacks of
acute inflammatory arthritis with red, tender, hot and
swollen joints

» Deposits of sodium urate crystals in articular,
periarticular, and subcutaneous tissues

» May be primary or secondary
®Primary — hereditary error of purine metabolism

®Secondary — drugs that inhibit uric acid excretion or
increase rate of cell death or another acquired
disorder




Untreated Gout May Lead to... Tophaceous masses of MSU crystals in
cartilage & joints, Renal stones, Urate nephropath

oint inflammation

ueghrolithiasis l




EPIDEMIOLOGY ||

. . 1]
out was historically known as "the I don't understand why

isease of kings" or "rich man's I have gout. T don’t even
. " make mMC"\ mOV\e\j.
isease.

___________________________________________________________________.

rrevalence of hyperuricemia 5% |

Prevalence of gout 0.2% |
!S_Z!g!g to igmg!g ratio 10:1 l

Don't remind me.




Synoviocytes
Colchicine

Indomethacin,
phenvibutazone

Figure 36—5. Pathophysiologic events in a gouty joint.
Synoviocytes phagocytose urate crystals anmnd then se-
crete inflammatory mediators, which attract and activate
polymorphonuclear leukocytes (PMN) and mononuclear
phagocytes (MNP) (macrophages). Drugs active in gout
iNnhibit crysital phagocytosis and polymorphonuclear
leukocyte and macrophage release of inflammatory me-
diators. (PG, prostaglandin; IL-1, interleukin-1; LTB4,

leukoitriene B4.)




TAGES OF GOUT
» Four distinct stages: a)asymptomatic hyperuricemia; b)acute intermittent gout;
Intercritical stage ; d) chronic gout

Asymptomatic Acute

Intercritical Chronic
hyperuricemia flares

gout gout
Asymptomatic
Hyperuricemia

Elevated serum urate Acute inflammation '
>7mg/dl (M) 4
SR with no clinical in joint caused LA mm -~ Lc‘:)"'g tﬁ;‘;‘ﬂgz‘s‘t
wetsboic | manifestations of gout by free urate crystals | ¢ Cen ACUIETIares P

reat or not
to treat? Erevent recurrent

ttacks

-Prevent
complications
-Lower serum uric
acid

';erminate
he attack




DRUGS IN GOUT
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Drink plenty of fluids,
especially water.

‘ Loss of weight I‘

Exercise I‘
Qiet control |‘

‘Emoking cessation I‘




Aim of pharmacotherapy

Most therapeutic strategies for gout involve lowering the uric acid
level below the saturation point (<6 mg/dL), thus preventing the
deposition of urate crystals.

This can be accomplished by:

1.interfering with uric acid synthesis with allopurinol, Febuxostat
2.increasing uric acid excretion with probenecid or sulfinpyrazone
3.inhibiting leukocyte entry into the affected joint with colchicine

4.administration of NSAIDs




Uricostatic Enopurinol, |

Uricosuric || robenecid
iInpvrazone

NSAIDs, Steroids_{

|!ubu|in inhibitors Il

Colchicine I‘

#2 Turn off the Tap

Uric acid levels build up

Drain gets plugged

#1 Mop up the Water

An attack of
gout happens
when the ‘water’
spills over

the side

SR



Acute gouty
arthritis

Colchicine

NSAIDs




NSAIDS | %

ESAIDS are the most commonly used first-line ||
r(ead—to-head studies show few differences between drugs I

ull doses of NSAID should be initiated immediately
and tapered after resolution of symptoms

Avoid NSAIDs:

Gl ulcer

Bleeding or perforation
Renal insufficiency

Heart failure

Use of oral anticoagulants




STEROIDS I

Corticosteroids are a good alternative where NSAIDs
and colchicine cannot be used or in refractory cases

Studies showed equal efficacy between corticosteroid
and NSAIDs, with no reported side-effects with
hort-term use of corticosteroids

n elderly people, patients with liver or hepatic impairment, IHD, PUD,
itivi SAIDs

-Intra articularly (preferred route if one or two joints affected)

-Orally
-Intramuscularly or intravenously.




Colchicine

lkaloid obtained from autumn
Crocus

inimal effect on uric acid
synthesis , excretion & is not
ahalgesic




ECHANISM |

Emds to microtubules in neutrophils ﬂ

!glg'gQi;; gg!! (_;I'!x_/ision I

lnhibits inflamosomes & IL-1 production ||

Colchicine

d
Two diploid
DN A cells
replication ~
|
Mitosis

Microtubule




| Colchicine |
PHARMACOKINETICS ||

Iidministered orally, rapidly absorbed from the Gl tract |

Beaches peak plasma levels within 2 hours |‘

recycled in the bile and is excreted unchanged in the
aeces or urine

se should be avoided in patients with a creatinine
learance of less than 50 mL/min.




H Colchicine |‘

CLINICAL USES

| - _Treatment of gout flares ||
“ 3 Progh¥laxis of gout flares I\

- Treatment of Mediterranean
fever




-Nausea

-Vomitin
-Abdominal cramps
-Dehydration

“ Bone marrow degression I‘

-Cardiac toxicity, arrhythmia

-Vascular collapse
- Hepatotoxicity , alopecia




Prevention of
recurrent attack

Inhibition of uric acid

~

synthesis

-Allopurinol
-Febuxostat

/_\
Uricosuric drugs

-Probenacid

-Sulfinpyrazone

e ————————————————————

Mammalian
Uricase




INHIBITORS OF URIC ACID SYNTHESIS __|

|AIIopurinoI|
| !nhibit xanthine oxidase I‘ proxanthine

Xanthine oxidase <

—

nclude allopurinol & febuxostat ,
J(anthlne oxidasel
d v

L Alloxanthine Xanthine

llopurinol is metabolized by
anthine oxidase into alloxanthine Xanthine oxidase

hich is pharmacologically active | !
E‘ebuxosta{l

[ Uric acid ]




Absorption 70% I‘
Erotein binding negligble 5% |‘

[—lepatic metabolism, 70% converted to active metabolite(oxypurinol)l

nypurinol is elminated unchanged in urine ' |‘

Allopurinol

/ Hypersensitivity
Xanthine Syndrome

I ol Oxidase Oxypurinol Toxic Epiderma
Allopurino —— y Necrolysis

~—




\ ADRS |
iarrhea, nausea, abnormal liver
ests

Acute attacks of gout |

epatotoxicity, marrow suppression

Eever, rash, toxic epidermal necrolysis
asculitis

DRESS
Drug Reaction, Eosinophilia,
Systemic Symptoms

0% mortality rate




| Allopurinol |\

Cellular breakdown

CLINICAL USES | T = 5%

\Management of hyperuricemia of gout I‘ chemotherapy |
. Purine catabolism
‘uric acid stones or neghrogathx || Atlopurinol X Him

t is a drug of choice in patients with S el e
oth gout & ischemic heart disease N S

ARF

Severe tophaceous deposits (uric acid deposits in tissues) I
l:anagement of hyperuricemia associated with chemotherapy I

\ revention of recurrent calcium oxalate kidney stones I




|___Drug Interactions ||

arfarin & dicumarol
inhibits their m lism W

A

educe the metabolism of A“opu"n.oxl_. Xanthine

-mercaptopurine oxidase

nd azathioprine ‘
Ezith ampicillin : increases frequency ||




| Febuxostat I\
Fral specific xanthine oxidase inhibitor I

ndicated for the management of hyperuricemia
n patients with gout (as it reduces serum uric

Ehemically distinct from allopurinol ||
an be used in patients with
enal disease




\ Febuxostat |‘

Eiven orally once daily, well absorbed §85%2 I

Metabolized in liver , mainly conjugated to glucouronic
cid
iven to patients who do not
olerate allopurinol

‘29% protein bound l\

t% 8 hours |\




| Febuxostat I\

]D \/

ncreases number of gout attacks during
he first few months of treatment
= 11C

‘!gauseai diarrhea I\

‘ﬂeadache I\
‘uumbness of arm or leg I‘




[URICOSURICDRUGS ___ |

‘Mechanism |‘

locks tubular reabsorption of uric acid &
nhances urine uric acid excretion

robenecid inhibits Urate Transporters
URAT) in the apical membrane of the
roximal tubule

t also inhibits organic acid
ransporter(OAT)—fplasma

Increased
plasma

Uric acid ’evel
Penicillin
Cephalosporins
Methotrexate

Probenecid
Aspirin

basolateral

T <
S

Renal
Proximal
Tubule Cell

OAT1

Urine

* Blocking of URAT is the
predominant mechanism
for probenecid’s uricosuric effect

Probenecid*

OAT3
(secretion)
Uric acid

URAT
(reabsorption)

Increased
urinary
s excretion
apical




‘@COSU&C DRUGS I\
ontrol hyperuricemia and
revent tophus formation
[robenecid moderately effective I|

‘lncreases risk of nephrolithiasis I|
‘[:ot used in patients with renal disease ||

Eome drugs reduce efficacy (e.g., aspirin) I|




M

‘Erobenecid l

\Exacerbation of acute attack ||

\Eisk of uric acid stone II
‘EIT upset I\




“ Existing renal disease l\

Less effective in elderly patients I|




§ulfing¥razone I

ulfinpyrazone can aggravate

eptic ulcer disease

Espirin reduces efficacy of I|

ulfinpyrazone enhance the action of
ertain anti-diabetic drugs




“ Recombinant mammalian uricase !

“ Pegloticase I\ = -
Uric acid

uric acid specific enzyme which is a recombinant
odified mammalian uricase enzyme

nzymatically convert urate to allantoin,
hich is more soluble and readily excreted in
he urine




“ Pegloticase I\
sed for the treatment of chronic gout in adult patients
efractory to conventional thera
ADRS |

Infusion reactions Il
“ﬁnaghxlaxis I\
‘ErthralgiaE muscle spasm I‘




