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a) Indications lor urate-lowering therapy include: 1) presence of tophus 2) 2 ¥gout attacks per year 3) kidney disease 4) past urolithiasis. «
LAR, but not ACR or ACP Guidelines, alsa recognize the foliowing indicaions for ULT: 1) first diagnosis of gout at age < 40 years 2)
<" uric acid > 8.0 mg/dL 3) high-risk comorbidities (hypertension, ischemigAfeart disease, hear failure)—» C /D
b) Recognized as first line by ACR Guidetines but cardiovascular safefy’concerns have been reported since guideline publication

s
()'y‘_,/&-: ! ¢) EULAR Guidelines also recognize calcium channel blockers and sfatins as add-on therapy for uric acid lowering when indicated for

: ' A treatment of comorhidities /—\h

d) The effectiveness of dietary intervention in improving cllmc outcomes is noted as an area of inconclusive evidence by 2017
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Table 1.

Indications for Pharmacologic urate-

lowering therapy (ULT)"

T There is randomized clinical trial data to support the benefit that ULT lowers the prop
based on the attributable risk, 24 patients would need to be treated for 3 years t
recommendation against initiating ULT in this patient group.

Moderate

High
Moderate

Moderate
Very low
Hight

LB !
SU = serum urate.
ortion of patients who develop incident gout. However,

0 prevent a single (incident) gout flare leading to the
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Table ecom

e 2. H - mendatbns for @Uf initial urale Iowenng therapy l'ULﬂ in panents w:th 90”[ e
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Rec:::mmendation
recommend allopurino. over ail other uLTas the prefer red

Moderate

h CKD 'tage__,?. ol
| /\) iﬁ-’ l'.!l‘.! et btobehecfd for thosewith CKD. stage 23 7 Moderate
i ) d starting at a low dose with subsequent dose titratio
o o y fand lower in pauents vath CKD] for a”‘JPU“" or
-1 ELEAR 8 kit :' . L-. :“J ":':.l A RS 3 ot ‘__”w__:_-_-.;
F‘" probernecid, we LUHtJ!lmndliy recortuner ad star tmg al & low dose (500 mg vnee or tvice dd*l‘{) with dose
( —?D titration over starting at a er dose. - s N —
B TECOmmcT 3%"8 toncommen’" flammatory prophy?axis 'herapyteg..“ lduc“iﬁe. stg.‘:v* 9 Moderate
2 . antiinflammatory prophylaxis. -~ A D82
o o £ ophylayis snould be based upc.n pauent 1aCt0 R
L # ngp xis for 2-6 months rather than <3 months, with ang" ng 9 Moderate
ation and mnllnﬁ%d'vmphﬂ&x;s 25 peaded if the Datient conunues to experience flares.
“When the decision is made that ULT is indicated while the patent is erperiencing o guut flare, we 6 Moderate
@ ; condmonaily recommend starting ULY during the gout fiare over sterting ULT atter the gout tlare has
10 Moderatet

*PICO = populauon mterventlon comparator outcomes; CKD = chronic kidney dnsease NSAIDs nonsterordalanumﬂammetory drugs.

v UHW _the recommendation is against using pegloticase as first-line agent.
l/ N0 4
i %l

(/L t Moderate evidence is in support of the effi icacy of pegiotlcase but due to cost, safety concerns, and favorable benefit-to-harm ratios of other
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v' Xanthin€ oxidase inhibitors (allopurinol and febuxostat): xanthine oxidase catalyses the oxidation
of hypoxanthine to xanthine and subsequently xanthine to uric acid.

7 v" Allopurinol is the prophylactic agent of choice in the management of recurrent

gout. ), 14
basit. Alooridhi , 2020 I Fvst )ice

v' In order to become pharmacologically active, allopurinol must be metabolised by the liver to
oxypurinol. Oxypurinol has a much longer half-life than allopurinol, 14—16 h compared to 2 h.

v v A oful .3 s
| | = polwm lvsevet \om gk&‘ﬂm\ CJJI be S ol > > S{«af—fa Mli£¢V vaf N Lo
A v' In patients with normal renal function, the starting dose is 100 mg/day; this is gradually increased
in 100-mg increments every 2—5 weeks until the optimal serum urate level or the maximum dose

is reached( maximum dose is 800 mg/day). cxp PRedlens oL G2 Biyce chslics N

v' A decrease in serum urate will occur within a couple of days of introducin

: : g allopurinol therapy
with a peak effect at 7-10 days. _» x)‘ N R TN B B
s ﬁiz?J\..y__',,-iv"qc?Lp_? (50 Q—’DLH . UK zelof
v’ The dissolution of tophi may take up to 6-12 months with effective therapy.
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v ; . dverse reactiob
Apprm‘““alcb’ 3-5% of patients treated with allopurinol suffer from an a .

v" Mild adv che. and urticaria can oce,

with e erse effects as skin rash, leukopenia, GI problems. hjilga Aol g I ~ 2t
allopurinol administration, —» cBe ¥ menhrt2 U S P PR LE

~ - 1 >~ >

N Az I amig s e BT T ~ which
Cowcenn ¥ 4 More severe adverse reaction known as “allopurinol hypersensitivity ¥ ndronil'e e d atilis):‘l \

, - ey : : ; ve derm A

/ij’:/‘ anluc-lc_s severe I.-a.sh (toxic epidermal necrolysis, erythema multiforme, or exfoliali T = |
Cpatitis, interstitial nephritis, and eosinophilia. —>  Certain Gore 42 2 e ) L R
- a a M -~ -~ T‘S B

o CEaPCrf almea? ppleois & GL LG T far sems 1] |
Risk factors associated with the development of allopurinol hypersensitivity included female

gender, age above 60 years, initial starting dose of allopurinol exceeding 100 mg/day, kidney
: disease, CV disease, and use of allopurinol for treatment of asymptomatic hyperuricemia. 7
oY PT eduncation QU [l auP _;:5;'},‘ 200 D ol Hioh Dke albfnrine! s &L PT ' 50 ¢

1)
b;‘f,c: v The dose of azathioprine or mercaptopurine should be reduced to approximately a quarter of the
A/:%F AN normal dose when co-prescribed with allopurinol.

o v In addition, full blood counts should be performed at regular intervals to identify potential
P V- - ' .
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| , : , inol and has
" Febuxostat is a more selective and potent inhibitor of xanthine oxidase than allopurinol

no effect on other enzymes involved in purine or pyrimidine metabolism.

LY 1t is licensed for the treatment of chronic hyperuricaemia in conditions where urate .deposmon
has already occurred including a history, or presence of, tophus and/or gouty arthritis.
aMPayinel  Ji A
, v It is recommended as a secondline agent in patients who are intolerant of allopurinol or have C/Is

v" The increased potency and good oral bioavailability of febuxostat leads to rapid decreases in
serum uric acid levels permitting the testing of levels 2 weeks after starting therapy or adjusting

the dose. 5.2 g1 ads U Gond, Tegl daed (+S,—) Js &/

v Febuxostat should not be given to patients with IHD or CHF because of CV side effects.
s edd) e @) Cch aloga Pl gt sis 2. 8y, Sav Algeritiwd(, (ol ]
v" When initiating therapy with febuxostat, gout flare prophylaxis should be prescribed.

v" The most common adverse effects include respiratory infection, diarrhea, headache and liver
function abnormalities.
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or azathioprine and theophy!lline, serum levels of theophylline should be monitored.
v" Febuxostat i ' 2Ll Larstieg
-18 n‘{ore .effectwe than fixed-dose allopurinol 300 mg in lowering uric acid
copcentratlons in trials of up to 40 months' duration. HO\;;fer, a reduction in the incidence of
episodes of acute gout has not been demonstrated.
_ D IR @ = e
v" Uricosuric agents (probenecid & lesinurad) increase uric acid excretion primarily by inhibiting |
post-secretory renal proximal tubular reabsorption of uric acid from filtered urate in the kidney.
(2abSrbHorIN Galn g MO ebion | Lo alels> D5 Yeabarblion A)r8l wrilc aciod O @ore
v They are indicated as second-line agents in those who are urate under-excreters and are
s} dependent on the patient having an adequate level of renal function. 5" ﬁ‘“‘*"’"‘ N G LR
) 3 2o §3 G st ol U600, LDAce crel dy gl QU Lebay DL 0
v" These agents should be avoided in patients with urate nephropathy or those who are over
.~ producers of uric acid due to the high risk of c}et‘reloping renal stones. - i I 2~ .J:Z i‘{-
Cy e Uk POy el i@l O oLk Sk Ji oGl uni el
v Patients receiving a uricosuric agent are required to maintain an adequate fluid 1ntak‘e)
5 Wyake Skneg N Tisk ) yir~Ce
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)‘—? So {ts asSoSiateod w il D-D

Probel}ef:lcll can inhibit tubl_lla.r secretion of other organic acids; so, increased plasma concentrations
of penicillins, cephalosporins, sulfonamides, and indomethacin can OCCW‘J&/ 2%
v Lesmultad 1s approved as combination therapy with a xanthine oxidase inhibitor for treatment of-
hyperuricemia associated with gout in patients who have not achieved target serum UA
concentrations with xanthine oxidase inhibitor monotherapy. asolhAeon to owblice oXfAlxSe
" {‘uh;’b\' ol wheth neectla/

Lesinurad carries a black box warning which highlights the increased risk of acute kidney injury
when used in the absence of xanthine oxidase inhibitor therapy. => ovcete oty O o> £ CSao

| Kantiniwe buhbfer g P ADoce  twjwry
v" The only approved dose of lesinurad is 200 mg daily due to increased risk of renal events when used
at higher doses.

v' Lesinurad should not be used in patients with creatinine clearance less than 45 mL/ min.



lated, recombinant form of uricase.

v’ Pegloticase (PEG-uricase): is a pegy N
antoin, a water-soluble ar

converting uric acid to all
L lagle Cholce A P

4hn3 ot 7!

v It works to reduce serum uric acid by

X d substance. & .0
excreted s &’f i
in patients with severe®

rum UA and resolving tophi
ation to other ULTN

v It has demonstrated efficacy in reducing se S
gout & hyperuricemia (UA = 8 mg/dL) who have failed or have a contraindic

given over no less than 2 hours every 2 weeks, a
o s £

S

v’ The IV infusions of pegloticase must be
potential inconvenience to many patients. 4 CSE 75 —=

v Thc? use of .PEG-L{I‘icase has been associated with severe infusion reactions in a small minority of
patients; this and its high cost are likely to limit its use.

v Innnw.logenicity issues associated with pegloticase therapy may limit the duration with which
pegloticase therapy may be used effectively (pegloticase antibodies resulted in a loss of efficacy

by month 4).
Lot ) oe s Lbee e
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Tabie 4. Recommendations for

patients taking specific urate-lowering therapy (ULT) _Ted'iw?ioﬂs’

&

anditionally recormime
L4 _Febuxostat

*PICO = populatton mterventron cornparator outcomes. CVD cardtovascular dtsease

12 Very low
23 Very iow

"""" 22 Moderate
28 Very iow
29 Very iow
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lé;;r patients with minimal disease activity,

>

lowering therapy (ULT) strategy

Table 5. When to consider switching fo a new urate-

Moderate

27 Moderate

PICO = population, intEn.; ntion, cbmparaté;; '-dutcoms; ¥O! = xanthine oxidase inhibitor; FDA = Food and Dg Administration.
t There is moderate certainty of evidence about the efficacy of the benefits, harms, and high certainty about the costs of pegloticase. For patients

with high disease activity, the magnitude of potential benefits outweighs the harms and costs of the drug.
the smaller potential benefits do not outweigh the harms and costs of the drug.
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v Preventing gout flare:
cwahl¢ ~Sc <,

4 - . - ¢_7 .

* Itis important to inform patients about the disease, its curable nature, the aims of drug therap§_r_ |
and how to prevent and handle flares——> C wlwy Zray s=Jdusl Aaus (Me V2 Y T'j

R g Soom =3 Posc :b{c_ i =

* The need for dietary and lifestyle changes should also be stressed.
* In over-weight patients, gradual weight loss should be encouraged.
* Low purine diets are difficult to adhere to. - Prin Z;we/f’ der s ﬁ—:::/
tion should also be emphasised.

* The importance of avoiding or reducing alcohol consump
initiate therapy, how long to take the

* The patient should be clear on what dose to take, when to

medication for and any possible side effects to look out for. T ol ew mﬁtfr; _ﬂ‘ f:l___g‘,’. '“-’_G; _;‘ o
* The patient should also be advised to avoid certain OTC medicines which may exacerbate an '
attack as the use of aspirin as an analgesic. \

* Those taking long

hort gap in therapy may precipitate an attack.
ed to maintain a flujd intake of at Jeast 2
the kidneys,

* They should avoid running out of medication, as a s
Patients receiving uricosuric agents should be advis
L/day to reduce the risk of uric acid stone formation in

S6




Table 7. Management of lifestyle factors*

- AR e T L S

* PICO = population, :nterventron comparator outcomes.




Table 8. Management of concurrent medscahans

Very low

B
We --cond !ti onaﬂy 47 Very low
i 47 very low
&7 Very Inw

* PICO = population, mtéfvcntzon, co}nparator, outcomes.
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v Evaluation of Therapeutic Outcomes:

. Baseline blood work for patients receiving hypouricemic medications chronically Ehould inef
Y 5 L';Qﬁﬂ Ly l;{’{) —) _céLD

kidney function, liver enzymes, CBC, and electrolytes.
y e iy o g i, pkity MaRucios iy
+ During titration of ULT, uric acid should be monitored every weks; once the urate target °
is achieved, uric acid should be monitored every 6 months. o . Bl L:)’;
a-:’}] ‘]?r@ﬁ""y . e e’ Dosz DMMQ%&& -2 L[L:") J\aﬁj
« Because of the high rates of comorbidities associated with gout, including DM, CKD, HTN,
obesity, MI, HF, and stroke, elevated uric acid concentrations or gout should prompt evaluations

for signs of CV disease and the need for appropriate risk reduction measures.
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_ TAB_ il Drug Monitoring
2[9! g Adverse Drug Reactlon
NSAIDs Impalred kidney function

(acute and chronic

or e dﬁw& [Chapter 61}, gastritls

A i

@ Systomic

corticosterolds

Intra-articular
corticosteroids

(3
Corticotropin
(%

Mnnitorlnn Parameter | ,.,
Therapeutic — =Y 5%@ HeovitSeg

Resolution of pain

Comments L

Avold for patients with peptic ulcer
disease, actlve bleeding

Dre

(lors ey

Avoldance of gout attacks when used for prophylaxis Use caution In congestive heart faﬂure,’a f Wuiof Yalen o
warse with concurrent Toxlce —> %é 3 ‘ CJLJ-" ¥ - dehydration, impaired kldney function
spirin), fluld retentlon, Blood pressure 2 { < Conslder coadministration with a proton-
blood pressura elevation Kidney function S‘g_ J) 5“'/ = pump Inhibitor when used long term
Edema . for patlents at risk for Gl bleeding —> ﬂ/ J\ Us 20 kS 4
Dark stools —_— ol -::v
Gl upser, incraased appetite, Therapeutic - ) Limit duration of therapy in patients with i
nervousness/sestiessness, Resolution of pain = acute chlalle N Sl Lo yoiata b A% ) N risit
uzansient glucose Avoldance of gout attacks when used for prophylaxis d*-&—l{ v
Intolerance, fiuld retentlon,  Toxic U-bl.«:l Wﬂ !
blood pressure elevation Glucose levels In patients with diabetes \ ,-D U{"" \ _’,:,:,,/
injection pain, rebound Therapeutic St=—1 _/:"s LJ"’: = Avold If Jolnt sepsis cannot be ruled out )‘ e Gv l 31"
" arthritis Resolutlon of pain (o \ ”
o hritls (pain rellef followed b AR
signs of rebound arthritls (pain rellef followed by
g:ee‘mergen\ce of paln) & Loty ferid
Therapeutic Requilres Intact pituitary-adrenal axis ASAND
Increased appetite, plunon of pain Less effective for patients recelving long- LI
nervousness/restlessness, g term oral corticosterold therapy L}'e'_:)
transient glucose P’P.L
intalerance, fluld retention,
blood pressure elevation
L m—
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® __ b (D  Colchicine  Dose-dependent G| Therapetic
. . adverse effects [djarr :
| \gus 2 {dlarthea, Resolution of pain
@ J ), e S Yo & nausea, vomiting), rare Avoldance ofggi?ta{tacks when usedfar ophylaxis .
N _ o e > -myelosuppression, and Toxlc - pr 5 )daxs
H g  reyersibie neuromyopathy Gl symptoms
2 ’{;95"9 4& W L;LG_/L_@ CSa ‘-I-P_»-’ S Complete blood count
Interleukin-1 Injection site reaction, Therapeutic

Inhibltors neutropenia, immune

Resolution of patn

‘ 4 hypersensitivity reaction, Avoldance of gout attacks when u5ed for prophylaxls
y ,ﬂ/gf- che ¢~ Dy , >y | infectious discase, Toxle : p YI

: Litor ‘DP Hon ﬂ"' malignancy Neutrophll count (prior to Inlﬂation, mcnthly forthe
[ e first 3 months of therapy then after 6,9,and 12

| - months of thera

*ﬁy‘a.: \'"%fecéw )iJE; Lg_u__;’ ;ry-ﬂLaf & Tem 5

Rash, potential for fatal
hypersensitivity syndrome

‘ 6 Allopurinol

@ Febuxostat Liver enzyme elevation,

cardlovascuiar risk

!
|
|
|
t

nausea, arthralgias, rash,

emperature (periodlcaliy to c!etecl‘ lnfecﬂam

Therapeutic

Serum urate level

Reduced frequency of gout attacks
Toxic . .
Rash W
Kldney function

Therapeutic

Serum urate level |

" Reduced frequency of gout attacks
Toxlc -

- Liver functiontésts

. Kidney function

- established; not FDA approved for use

‘Can be used in both urate overproduction
"~ and urate underexcretion

Safety for use In acute gout and gout
prophylaxis during Initiation of urate-
lowering therapy has not yet been

in gout

Can be used In both urate overproduction
and urate underexcretion




5\

Gty PP

Utollthiasls

Acute gout attack during
treatment Initlation,
anaphylaxis, Gl symptoms
(constlpation, nausea,
vomiting), chest paln,
nasopharyngitis

Acute gout attack during
treatment Initiation,
headache, GERD, acute
kidney injury, major
adverse cardiovascular
events have been

observed, although a
causal relatlonship has not
been established

(D Pegloticase

g Lesinurad

s&«ly

o prxb_ natlon

" Therapeutic

| j/ . ’(IMQ%J M . Serum urate level
)

Reduced frequency of gout attacks
Toxic
Kidney function

Therapeutic
Serum urate Jevels
Reduced frequency of gout attacks
Toxic
Slgns/symptoms of anaphylaxis following Infuston

Therapeutic
Serum urate levels
Reduced frequency of gout attacks

Toxic
Kidney function -~
P tndurg g oSar

mone 44,_,_,,_@/“’
e

- Useful In urate underexcretion

' Avold for patlents with history of

urolithlasls

Raserved for patients with gout refractory
- to conventional theraples

Can be used In both urate overproduction
and urate underexcretion

(@ Reserved for patlents with hyperuricemla
assoclated with gout who do not
achleve target serum uric acid levels
with conventional theraples ——2

@ Can be used In both urate overproduction

and urate underexcretion

Must be used In combination with a
xanthine ox|dase inhibitor due to
Increased risk of acute kidney injury
with monotherapy

y &

FDA, Food and Drug Administration; GERD, gastroesophageal reflux disease; Gl, gastrointestinal; NSAID, nonsteroidal anti-Hnflammatoery drug.
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Pharmacotherapy Conslderatlons In Gout

), 9 | \wa\ faddow Iy QB!

Altermntie  theapy A

‘Condltions and Sttuations Limitationsto Pharmacotherapy

= Alternatlve Theraples . N

@ Impaired K}dney Functlon @q_wns may lead to exacerbation of kidney
B a : Impatrment

Uricosuric therapy Is Ineffective In patients with -

Impalred kidney function

Lesiurad Is not Indlcated In patients with impaired

kidney function
@ Gldisease = (¥ Colchicine may causa Gl upset and diarrhea

@ NSAIDs may cause G| bleeding or ulceration

6 'Cdngestlve heart fallure (D ‘NSAIDs may cause a congestive heart failure «
exacerbation >

Concurrent use of diuretic may increase serumurate 3 If diuretic remains necessary, consider Inttiatin

O Consider reduced-dose colchiclne or cortlcostem[ds for short- term

@\ consider allopurinol ar febuxostat (¢ X Dr)

G Conslder corticosterolds for treatment of acute gout

@onsider gastroprotection with coadminlistration of pmton—pump

2. Consider losartan as a therapy for congestive heart fa!lure gtven its

treatment of acute gout

Coensider reduced-dose colchklne for pmphylaxls during lnltlatton of
urate-lowering therapy

onslider aliopurinol or febuxostat for first-line urate lowering
therapy; consider pegloticase for refractory cases

if monoarticular, conslder Joint injection

Inhibltor when NSAID therapy Is used PR
Consider colchicine or corticosterolds for treatment of acute gout ;

Consider low-dosa colchidine for prophy!a:ds during Injtfation of
urate-lowering therapy

' Conslider colchicine for treatment of acute gout == F'D Yae Lu'b q""""’d

Consider colchicine for prophylaxis during Inltiation of urate- e C— 'H F :
lowering therapy '

g urate-lowering A-}f"' :
therapy

urlcosuric properties
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Dluretics may Increase uric acld

@ Hypertension

NSAIDs may worsen blood pressure control

CYP3A4 Inhibitors and P-glycoproteln inhibltors
Interact with colchicine leading to elevated
colchicine levels ;

4 s ol ({_’ L las & Added pharmacotherapy may be undesirable Ina
ent with a large medication burden

~Ceols>) gyt I Lo e
C VLB a1 st ol
Financial I!mttatlon§ Febuxostat and colchicine are considerably mora

Vo= 1) costly compared with cther gout treatments
(P e

Conslder Josartan as alternative or aftc,ililonal antlhypertensive
uric propertie
Com?c:?::);gzﬁgrg? Srg:t’:se-low':rlr‘:g therapy If dluretic remalns
necessary
Conslder colchiclna or cortlcosterolds for treatment of acute gout
Consider colchicine for prophylaxis durlng Initiation of urate-
lowering therapy
Reduce the dose of colchicine used for the treatment and prophylaxis

of acute gout
Conslder NSAIDs or corticosteroids for treatment of acute gout
Constder N5AIDs for prophylaxis during Initiation of urate-lowering
therapy
Conslder losartan as urate-lowerin
. comarbid hypertension

e Consider fenofibrate as urate-lowering therapy In patients with

: hypertriglyceridemia - '2az,
Conslder allopurinol as urate-lowering therapy
Conslder NSAIDs or corticosterolds for treatment of acute gout
Consider NSAIDs for Prophylaxis of gout during Initlation of urate-

lowering therapy

CYP, cytochrome P4s0; G, gastrointestinal; NSAID, nonsteroidal anti-inflammatory drug.
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