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» Gout is an inflammatory condition that results from deposition of
uric acid crystals in joint spaces, leading to an inflammatory
reaction that causes intense pain, erythema, and joint swelling.

e |tis associated with:
— Elevated serum urate concentration (hyperuricemia) furic aco

—_—

— Recurrent attacks of acute arthritis
——————

— Deposits of urate crystals (tophi) in tissues in and around joints
—_————
— deposition in the urinary tract can cause urolithiasis and urinary obstruction.
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Hyperuricemia

* Hyperuricemia, W level of 6.8
mg/dL (404 umol/L) or greater

* Although hyperuricemia is fundamental to the development
of gout, the mere presence of hyperuricemia itself is often an
asymptomatic condition. e Pl gu ¥

pe, lArlCe,mq J.M!— UU)

* In the absence of a history of gout, asymptomatic o Coel o et o

hyperuricemia may not require treatment. &Y~ & o2t o gk
lide %Ule,(/ J*J’ (f:{“"
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Pathophysiology

In humans, the production of uric acid is the terminal step in

the degradation of purines.

Uric acid serves no known physiologic purpose and is

regarded as a waste product.

Hyperuricemia may result from either:
\/—\/—\/V\_/—v\/\_/-\_/
— overproduction of uric acid

~— ——————
or

— underexcretion of uric acid.
\/\/\/—/——’_\—/

Purines <— DNA, RNA
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Hypoxanthine

xc;:']lg;':ee +° < Allopurinol
Xanthine

Xanthine TQ < Allopurinol

oxidase



Pathophysiology of Gouty Arithritis

* The deposition of urate crystals can activate several pro-
inflammatory mediators including prostaglandins (PG),
interleukins (ILs), and other mediators of inflammation.

* Activation of these mediators signals chemotactic movement
of granulocytes (also called polymorphonuclear leukocytes
(PMN), macrophages, and other inflammatory cells to enter
the joint and release inflammatory substances, including

leukotrienes (eg, LTB4), that attract Sy”°v'°cy‘ N
\ / Urate LTB (
N\
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additional inflammatory cells.



Pathophysiology of Gouty Arithritis

» The infiltration of leukocytes that phagocytize the urate
crystals results in rapid lysis of cells and a discharge of
lysosomal and proteolytic enzymes that trigger the clinical
manifestations of an acute gout attack such as pain and

swelling.
* Untreated attacks may last from

Synowocytes

3 to 14 days before spontaneous (Colohicing K\
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Treatment of Gout

 The goals in the treatment of gout are to:
1. Terminate the acute attack
2. Prevent recurrent attacks of gouty arthritis

3. Prevent complications associated with chronic
deposition of urate crystals in tissues.

* These can be accomplished through a combination of
pharmacologic and nonpharmacologic methods.



1. Nonpharmacologic Strategies

Acute gouty arithritis:

There are limited effective nonpharmacologic therapies for an

acute gout attack; therefore, they are recommended strictly
as adjunctive treatment.

* Local ice application is the most effective.

— T — ———— —————

Chronic gout:

1. Limit consumption of purine-rich food (meat, fish and
W il & legumes). o

2. Weight loss as this may enhance renal excretion of urate.
V\/\/\—\—/\MN\/\—/—\N/W
3. Restriction of alcohol intake.

~—— ———



1.

2.

3.

2. Pharmacologic strategies

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

Treatment strategies include:

Reducing inflammation during acute attacks (with colchicine,
NSAIDs, or glucocorticoids)

Increasing uric acid excretion with uricosuric drugs
(probenecid or sulfinpyrazone)

Interfering with uric acid synthesis by xanthine oxidase with
allopurinol
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Colchicine was the primary treatment for many years.
However, NSAIDs are now the first-line drugs for acute gout.

Colchicine is an alkaloid isolated from the autumn crocus,
Colchicum autumnale.

Pharmacokinetics

Colchicine is absorbed readily after oral administration and is
eliminated with a serum half-life of 9 hours. | | '

Metabolites are excreted in the intestinal
tract and urine.




Colchicine

* Pharmacodynamics

* Colchicine relieves the pain and inflammation of gouty
arthritis without altering the metabolism or excretion of
urates and without other analgesic effects.

* When begun within the first 24 hours of an acute attack,
colchicine produces a response in two thirds of patients
within hours of administration.
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* Pharmacodynamics iflmaton 1 2 +— Macephage
1. Colchicine produces its anti-inflammatory effects by binding
to the intracellular protein tubulin, thereby preventing its
polymerization into microtubules and leading to the
inhibition of leukocyte migration and phagocytosis.

2. It alsoinhibits the formation of leukotriene BA4.

Construction of Microtubules
from o & 8 Tubulins
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* In prophylaxis (the most common use), the dosage @
of colchicine is 0.6 mg one to three times daily. W

* For terminating a gouty attack, higher doses has MJJ I
been used (an initial colchicine dose of 0.6 or 1.2
mg, followed by 0.6 mg every 2 hours until pain v

H C/Jlf we 2 10l )
resolves, or nausea and diarrhea appear). ] Py o -

»5 o abbucas laaoding dose au,o:u u,ﬂﬂmuul S

Adverse EffECtS g}sm wld»bo GmO uLf o..p_;v 2hr = O. sJ W 2hr*,.;u
* Colchicine often causes diarrhea and may ¢ Z o 44 G (\ﬂ? J

J\M’L v “J“l Agranulocytosis
occasionally cause nausea, vomiting, and ~ e ol D PO
abdominal pain. - 8F 7

e Colchicine may rarely cause hair loss and bone t\,@ Nopeds
=/

marrow depression



NSAIDs in Gout —wsm ¢ o=
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* Three agents (indomethacin, naproxen, and sulindac) have U.S.
Food and Drug Administration (FDA)-approved labeling for the

treatment of gout, although several others are likely to be
effective.

* Indomethacin is commonly used in the initial treatment of gout
as a replacement for colchicine. For acute gou’c,SC)rnMn
three times daily; when a response occurs, the dosage is
ng three times daily for 5—7 davs.
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* All other NSAIDs except aspirin, salicylates, and tolmetin have

been successfully used to treat acute gouty episodes.

e Aspirin is not used because it causes renal retention of uric acid
at low doses (< 2.6 g/d).

* Tolmetin is ineffective for unknown reasons.

[.4',_;1» rf")J' (’jUJ“ >l (r<>_1/ (ecommendaton ) ff =

»The very low aspirin doses (75—-81 mg/day) used for
hww do not substantially
alter uric acid levels.

" > patients with hyperuricemia or gout and
cardiovascular risk factors should continue low-dose
aspirin for cardiovascular prophylaxis because the
cardiovascular benefit outweighs the minimal effect
on serum urate.
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 When only one or two large joints are affected, an
intraarticular corticosteroid injection can provide rapid relief
with a relatively low incidence of side effects, and it may be

used in combination with either an NSAID, colchicine, or oral
corticosteroid.
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Urate-lowering Therapy

* Following treatment and resolution of the intense pain
associated with an acute gout attack, the focus shifts to the
prevention of future episodes.

* Treatment with urate-lowering drugs to reduce risk of
recurrent attacks of gouty arthritis is considered cost-effective
for patients having two or more attacks of gout per year.

* Low-dose colchicine, NSAID, or corticosteroid therapy should
be administered during the first 3 to 6 months of urate-
lowering therapy to minimize the risk of acute gout attacks
that may occur during this initiation period.
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Urate-lowering Therapy

 Reduction of serum urate concentrations can be
accomplished pharmacologically:

1. By decreasing the synthesis of uric acid (xanthine oxidase
inhibitors)
By increasing the renal excretion of uric acid (uricosurics).

By converting uric acid to more soluble metabolite
(pegloticase)
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3L Uric acid

» Xanthine oxidase inhibitors reduce uric acid by impairing the
ability of xanthine oxidase to convert hypoxanthine to
xanthine and xanthine to uric acid.

e Uric acid is less water soluble than its precursors. When
xanthine oxidase is inhibited, the circulating purine derivatives
(xanthine and hypoxanthine) are more soluble and, therefore,
are less likely to precipitate.

* Xanthine oxidase inhibitors are the most Purines <— DNA, RNA
widely prescribed agents for the long-term

Hypoxanthine
prevention of recurrent attacks of gout fanin ":Q <o Allopurino
. . . oxigase
because they are efficacious for prophylaxis
Xanthine

of uric acid. B
Uric acid

in both underexcreters and overproducers |
Xanthine f@ < Allopurinol
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Xanthine oxidase inhibitors

e Xanthine oxidase inhibitors:

1. Allopurinol is a purine analog. For nearly 40 years,
allopurinol was the only agent available in the United States.
HNOTWds THe DNy dsthit dvdilablc T e UIITed St

2. Febuxostat is a non-purine xanthine oxidase inhibitor that
was approved by the FDA in February 2009.

e Either allopurinol or febuxostat should be initiated in patients
with one of the following indications for urate-lowering
therapy:

a) two or more gout attacks per year +~

b) the presence of one or more tophus

c) chronic kidney disease (stage 2 or worse) v~
Or

d) a history of urolithiasis. ¥~
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* Pharmacokinetics: wolr Sobilty 1 ypo tanthine. U1 Nawdhine, I Lo
* Allopurinol is approximately 80% absorbed after oral - = aute 4
administration. » S @1 excrefion

* The half-life of allopurinol is 2 hours.
 The primary metabolite is alloxanthine (oxypurinol), which is also

a xanthine oxidase inhibitor with a half-life of 15 to 18 hours.

* Thus, effective inhibition of

xanthine oxidase can be g ] i
. . . . HN "'\ axidase HN -"/\
maintained with once-daily I 1 M~

o) ~N
N H

H

d 0Ssa ge * Allopurinol Alloxanthine
* The drug and its active
~~————

(o} fo) 0
anthine ‘anthine H

metabolite are excreted in TR e N\> " |'/N\>:o
k\g 4 _\Ag ¢\ - == J\ L
N N 0 u u
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the feces and urine. v o

— Hypoxanthine Xanthine Uric acid
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Indications:

* Allopurinol is often the first-line agent for the treatment of
chronic gout in the period between attacks and it aims to
decrease acute gouty attacks.

* The therapy is begun with the expectation that it will be
continued for years if not for life.

* To prevent the gouty arthritis episodes that sometimes occur
when initiating allopurinol therapy, colchicine or NSAID should
be used until steady-state serum uric acid is normalized or
decreased to less than 6 mg/dL and they should be continued
for 3-6 months or even longer if required.
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Allopurinol
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* The initial dosage of allopurinol is 100 mg/d. It should be titrated
upward until serum uric acid is below 6 mg/dL.

* Doses as high as 800 mg/d may be needed. — dese 1 &l &
Adverse Effects: oo — B0O i~ (ange >

1. Hypersensitivity reactions, especially skin rashes, are the most
common adverse reactions. The reactions may occur even after
months or years of chronic administration, and allopurino/
therapy should be discontinued.

2. Gl side effects, such as nausea and diarrhea, are common.
Drug-drug interactions:

 When chemotherapeutic purines (eg, azathioprine) are given
concomitantly with allopurinol, their dosage must be reduced by
about 75%.
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e Uricosuric agents (E/rglgggggid, sulfinpyrazone) are weak acids
that compete with uric acid for reabsorption by the weak acid
transport mechanism in the proximal tubules and thereby
increase uric acid excretion. Large doses of aspirin also work

as uricosuric agent
* Probenecid blocks the tubular secretion of
penicillin and is sometimes used to increase

secretion

levels of B-lactam antibiotics.

= <

Excretion
ultimately
increases




Uricosuric agents

Indication:

Uricosuric therapy should be initiated in gouty patients with
underexcretion of uric acid when allopurinol or febuxostat is
contraindicated or when tophi are present.

Dosage:

Probenecid is usually started at a dosage of 0.5 g orally daily
in divided doses, progressing to 1 g daily after 1 week.

Sulfinpyrazone is started at a dosage of 200 mg orally daily,
progressing to 400—800 mg daily.

It should be given in divided doses with food to reduce
adverse Gl effects.



Uricosuric agents

Adverse Effects:

Both of these organic acids cause Gl irritation, but
sulfinpyrazone is more active in this regard.

As with xanthine oxidase inhibitors, uricosuric drugs can
precipitate an attack of acute gout during the early phase of
their action. This can be avoided by simultaneously
administering colchicine or indomethacin.

Because they are sulfonamides, the uricosuric drugs may
share allergenicity with other classes of sulfonamide drugs
(diuretics, antimicrobials, oral hypoglycemic drugs).




Uricosuric agents

e Uricosuric therapies, through their action to increase the
elimination of uric acid, cause marked uricosuria and may
cause stone formation.

* Probenecid, specifically, has been associated with a 9% to 11%
risk of urolithiasis (stones in the ureter).

* The maintenance of adequate urine flow and alkalinization of
the urine during the first several days of uricosuric therapy
may help to diminish the possibility of uric acid stone
formation.




Cell breakdown and diet
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« Pegloticase is the newest urate-lowering  ‘ocass | |Xentnine |
theapy; it was approved by the FDA in September .' . Peg'°"°ase‘ .
2010 for the treatment of refractory chronic gout. U"°f°'° " LA
Chemistry: Excreted in urine [*

* Pegloticase is a recombinant uricase that works to reduce serum
uric acid by converting uric acid to allantoin, a water-soluble and
easily excreted substance. s

Pharmacokinetics:

. . . . . \. ™
* Pegloticase is a rapidly acting intravenous drug, 33 W
. . . . . . . . N iecti
achieving a peak decline in uric acid level within 24-72 & e
N3 For Intravenous Infusion
hours. S:\ -
Indication: N ot

7

* Given the narrow patient population in which the
drug has been studied, pegloticase is an agent of last

resort that should be reserved for patients with refractory gout who
are unable to take or have failed all other urate-lowering therapies.
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Questions??



