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Asymptomatic

Hyperuricemia
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Acute gouty

arthritis
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Chronic
tophaceous

gout
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op gout patients’\gsgffering. Stop gout patients’ suffering.
* T A /

R Keep their uric acid EULAR Keep their uric acid
lon below 6.0 mg/dL (360 umol/L)’ recommendation’below 6.0 mg/dL (360 ymol/L)




M EZHEXE X
2 3dSSEN A= Pill in the
pocket

Treatment as early as possible

Therapeutic options
- Severity
- Number of affected joints
- Duration of attack

- Contraindication

Colchicine NSAIDs Prednisolone o o
(2T followed 1hr (Classic or (30-35mg/d |CA In'Jectlon f)f Combination
later by 1T Coxibs + PPI) for 5 days) orticosteroid therapy

— 1T BID) : Maximal dose

Ann Rheum Dis, 2016;0:1-14



NSAIDs (or COX-2 inhibitor)

- 54 29 59 A8 2, Vs 0ld - AE =71 1

NSAIDs

\©

Vasodilators

@PGIZ & PGE,

Afferent arteriole

Glomerulus

soconstrictors

Efferent arteriole

Gl av NPH



Colchicine

« Within 12 hours of flare onset

« Be cautious in severe renal (GFR < 30) or hepatic impairment

Liver

Urine (Cl; 10-20%)

Intestine



Colchicine

« Adverse effects
— Nausea, Vomiting, Diarrhea (m/c)
— Abdominal pain
— Alopecia
— Neuritis
— Myopathy

— Bone marrow suppression



=23S3E2H A g, H 7|0

Ok

X| 2= I

« Glucocorticoid (Prednisolone, Methylprednisolone)
— Solondo 5MG (or Methylon 4MG) 3T BID * 3 days

— Solondo (or Methylon) 3T QD * 7 days



= 3SSEN AR, M 7|50| E=

« NSAIDs (Maximal dose = Anti-inflammatory dose)
— Naxen 500MG 1T BID
— Vimovo 1T BID
— Melax 7.5MG 1C BID

* Glucocorticoid

« NSAIDs + Glucocorticoid
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371 X & (&S WH'E): LLHXOHA

Urate lowering agents (24tXsHA) & H 835

- 22|74 O| 4o 28 &3 E& (recurrent attacks)

- TophiZt J}ALt X-ray 4 Erosion & & &40| e 4

- 22ZEY40| = BF

- Chronic kidney disease, stage IlI-V (eGFR < 60)
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Hypoxanthine
Allopurinol
—
l Febuxostat
Xanthine
| Allopurinol
S ~ Febuxostat
Uric acid
Peqloti >~ Benzbromarone
egloticase N ~— e .
[ ol - il Probenecid
Allat;h MSU crystals Renal ;xctoﬂon

M MM AR K| (Uricostatic agents, Xanthine oxidase inhibitors)

A B ZE XK (Uricosuric agents)

): Experimental




Allopurinol

9. In patients with renal impairment, the allopurinol maximum dosage should be adjusted

to creatinine clearance.

Decline in Renal Function

Maximum Recommended Allopurinol

N

Inc Allopurinol Half-life

N

Dec Oxypurinol Clearance

X7

Dose Based on Crea Clearance
Crea CI (ml/min) Dose

0 100 mg q 3 days
10 100 mg q 2 days

20 100 mg/day

40 150 mg/day

60 200 mg/day

80 250 mg/day

100 300 mg/day

120 350 mg/day

Table 4. Proposed starting dosage of allopurinol based on 1.5 mg per

estimated GFR*

Increase in Adverse Events

Estimated GFR,
ml/minute/1.73 m?

Allopurinol
starting dosage

<5
5-15
16-30
31-45
46-60
61-90
91-130
=130

50 mg/week

50 mg twice weekly

50 mg every 2 days
50 mg/day

50 mg and 100 mg on alternate days

100 mg/day
150 mg/day
200 mg/day

Am Fam Physician. 2007;75:1487-1496
Arthritis Rheum. 2012;64:2529-36



Allopurinol

- Allopurinol (Oxypurinol) 2 BtZ7|7F 4L}

- Allopurinol 100MG 1T TID (X) — Allopurinol 3T QD (O)

2 hours 18 — 30 hours

Allopurinol Oxvourinol Renal
opurino X urino .
& yP excretion



Allopurinol

- VS0l E2 8

o
o1

O

- Allopurinol 100MG 1T QD A| %}

T

- 100MG / 2-4 weeks 7tdo 2 S &l

- 7180 EX| A2 B (eGFR < 60)
- Allopurinol 0.5T QD A|Z%}

- 50MG / 4 weeks ZtAo 2 =&k



Allopurinol hypersensitivity syndrome

SCARs (serious cutaneous adverse reactions)

Am J Med 1984:76:47-56
CH &Ly TFSES| K| 2011:80;260-8



Allopurinol hypersensitivity syndrome

ol

HLA-B*5801 ¥4 Q1 A2 allopurinol 1t2ELS 20| 7t

OHM
>

=0 A 7|50] | %2 3ROl (GFR < 60)°] R U= X &B
AZF M HLA-B*5801 =™ & A8 HI

SH=2910| A HLA-B*5801 allele ¥E &L 12.2%



Febuxostat

lot
19t
-
I

rx
iy
x

Elimination

Renal insufficiency

Febuxostat

J/
IO
O
O, S
OH

Non-purine

Selective

Urine 49%
Feces 45%

85, 5SE MEOf 2ol A

o
SEESNETERIEE

Allopurinol

Purine

Non-selective

Urine 80%

Feces 10~20%

Hoshide et al

.. Nucleosides Nucleotides Nucleic Acids 2004; 23:1117-18

Elion et al., Am J Med 1968; 45:69-77




Febuxostat

Febuxostat 40MG 1T QD A|%f

{oF

— 80MG 1T QD &%

Zr2E
O o

— 40MG 0.5T QD



MX SN ME (2016'A O] H)

Histary of alfergy to allopurinal

\4

Start Allopurinol 100 mg/d &
Adapt the dosage to the renal function ¥
Slow titration ' up to the maximum allowed

dos
No <——— Achieve targetl?! ——=> Yes —_— Continue 7
Achieve target® T
/ \ Consider a 4
No ——=  combined therapy <— No <— Achieve target’®—= Yes
(X0l and a uricosuric) (100
Yes
\L SUA target not achieved
Continue 7 EULAR (_IQI_ F—I'='||)

Ann Rheum Dis, 2016;0:1-14



Febuxostat & 7|= =}

T Febuxostat Z M (FF: HEEFE 40mg, 80mg )
=A ¢ AA|_H2016-110= X814 | 2016-07-01

LAY - 2016-06-29
SEIEER L - EEXE]

i | (L.

O Allopurinolt 2HS(Z1H0| S E5HA4LE LTS, F7| S Allopurinol & MEE = 2ie EF
+ Febuxostat 238 (EH: H E2H 40mg, 80mg S)

—AH I dA|_H2016-21= SA| 814 | 2016-02-01

=
o - 2016-01-29
5304 - EEREH

H UM OIS 22 JIEEE RO A EESHE HESH F HECIE 2N s i d%E =

F
O Allopurinol®| EH2(Z10H0| E=EsA L 40iES F7| £ Allopurinol & AFE2E = Sl ZE2



AKX SN MEH (2016'F 0] F)

/_ Select First Line ULT agent See Table 2, Figure 5—\
Xanthine Oxidase Inhibitor (XOl): Al

[ Allopurinol l OR [ Febuxostat I

If at least one X0l is contra-indicated or not tolerated
Alternative First Line ULT:

\\ Uricosuric agent B J

ACR (0] 2), 8=

Arthritis Care & Research, 2012;64:1431-1446
Journal of Rheumatic Diseases, 2013;20:280-285



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Cardiovascular Safety of Febuxostat
or Allopurinol in Patients with Gout

William B. White, M.D., Kenneth G. Saag, M.D., Michael A. Becker, M.D.,
Jeffrey S. Borer, M.D., Philip B. Gorelick, M.D., Andrew Whelton, M.D.,
Barbara Hunt, M.S., Majin Castillo, M.D., and Lhanoo Gunawardhana, M.D., Ph.D.,
for the CARES Investigators*®

CONCLUSIONS
In patients with gout and major cardiovascular coexisting conditions, febuxostat was

noninferior to allopurinol with respect to rates of adverse cardiovascular events. All-
cause mortality and cardiovascular mortality were higher with febuxostat than with
allopurinol. (Funded by Takeda Development Center Americas; CARES ClinicalTrials

.gov number, NCT01101035.)

N Engl J Med 2018; 378:1200-1210



Inclusion criteria

« Gout + Major cardiovascular disease
- Myocardial infarction
- Unstable angina
- Stroke
- Hospitalization for transient ischemic attack
- Peripheral vascular disease

- DM with vasculopathy

N Engl J Med 2018; 378:1200-1210



A Primary End Point

Cumulative Rate (3%6)
3
]

25+

20

154

Febuxostat

40—

304

20+

10

0
0
No. at Risk
Febuxostat 3098
Allopurinol 3092
End Point

Primary end point: composite of cardiovascular
death, nonfatal myocardial infarction, non-
fatal stroke, or urgent revascularization
due to unstable angina

2493
2465

Month

1854 1589 1369 1165
1815 1560 136l 1132

Febuxostat
(N=3098)

Allopurinol
(N=3092)

no. of patients (%)
335 (10.8) 321 (10.4)

855 778 573 44] 264
933 767 589 437 258

Hazard Ratio
(95% Cl) P Value
1.03 (0.87-1.23)% 0.66

(0.002)

N Engl J Med 2018; 378:1200-1210



B Cardiovascular Mortality

100 254
80+ 20
80
& 70+
P Febuxostat
w60 104
[= 4
2 50+ —"’-\4-
Z
o .
= 404 \ Allopurinel
5 30+ 5 60 66
20+
10+
— g e e —— — — — -
L e E I T T T T | T T T |
0 6 12 18 24 30 36 42 43 54 60 66 72
Month
No. at Risk
Febuxostat 3098 2823 2550 2174 1922 1659 1440 1243 1033 838 627 482 288
Allopurinol 3092 2807 2530 2152 1898 1637 1433 1204 1003 838 B46 489 287
Febuxostat Allopurinol Hazard Ratio
End Point (N=3098) (N=3092) (95% Cl) P Valuet
no. of patients (%)
Cardiovascular death 134 (4.3) 100 (3.2) 1.34 (1.03-1.73)

N Engl J Med 2018; 378:1200-1210



C All-Cause Mortality

100 254
S0 20
20 Febuxostat
- 154
3__\_ L E——
£ 604 10
o=
> 507 2 -tk
I 0l
E 0+ T T | T T | T T I I I |
g 307 0 6 12 18 24 30 36 42 43 54 60 66 72
20
10+ e emm——————— =T T T
0 | I [ [ [ [ I [ [ [ [ |
0 [ 12 18 24 10 £1 42 48 54 &0 86 72
Month
No. at Risk
Febuxostat 3098 2828 2552 2179 1928 1666 1447 1251 1038 &40 631 487 289
Allopurinc}l 09z 2812 2540 2161 1906 1643 1444 1215 1015 842 650 489 288
Febuxostat Allopurinol Hazard Ratio
End Point (N=3098) (N=3092) (95% Cl) P Valuej
no. of patients (%)
Death from any cause 243 (7.8) 199 (6.4) 1.22 (1.01-1.47)

N Engl J Med 2018; 378:1200-1210



Febuxostat
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Febuxostat
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Febuxostat
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Febuxostat
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Histary of alfergy to allopurinal

\4

Start Allopurinol 100 mg/d &
Adapt the dosage to the renal function ¥
Slow titration ' up to the maximum allowed

RN

No <——— Achieve targetl?! ——=> Yes E— Continue 7
Achieve target® T
/ \ Consider a L4
No ——=  combined therapy <— No <— Achieve target’®—= Yes
(X0l and a uricosuric) (100
Yes
\L SUA target not achieved
Continue 7 EULAR (_IQI_ F—I'='||)

Ann Rheum Dis, 2016;0:1-14



A22n

6. SUA level should be monitored and maintained to <6 mg/dL. A lower SUA target
(<5 mg/dL) to facilitate faster dissolution of crystals is recommended for patients with
severe gout (tophi, chronic arthropathy, frequent attacks) until total crystal dissolution

and resolution of gout. SUA level <3 mg/dL is not recommended in the long term

« Uric acid: Protective role of neurodegenerative diseases

- Parkinson’s disease, Alzheimer’s disease, Amyotrophic lateral sclerosis

Ann Rheum Dis, 2016;0:1-14



INE= P,

7. All ULTs should be started at a low dose and then titrated upwards until the SUA
target is reached. SUA <6 mg/dL (360 mmol/L) should be maintained lifelong

Table 2. Survival analysis of variables associated with crystal-proven recurrence of gout among patients in whom urate-lowering therapy had been
withdrawn®

Bivariate analysis Multivariate analysis
(Kaplan-Meier log rank) (Cox proportional hazards)

Variable HE 055 1 P HE 055z (1 P
Serum urate level (mg/dl) at baseline 1.42 1.18-1.70 (.00 103 (.84-1.26 0.74
Serum urate level (mg/dl) duning treatment 1.73 1.31-2.4 (100 1.57 1.15-2.1018 (0.0
‘dly atter withdrawal of treatment I 1.07—2.81 LLL) 300 1.91-2.74 (L[]

T (mlminute/1./3 m-) at last observation 1.9 0.95—1.00 019 L] D.om—1.00 0.1
Tl.'l-r.l]'.ll 1.78 1.13-2.81 Ll 1.30 0.78-2.17 0.31
Polyarticular involvement 1.949 1.26-3.14 (.00 1.19 0.65-2.18 0.57
Benrbromarone use 0.74 0.47-1.14 017 077 047-1.18 0.31

* HE. = hazard ratio; 95% CI = 95% confidence interval; ClCr = creatinime clearance.

Ann Rheum Dis, 2016;0:1-14
Arthritis Rheum, 2011;63:4002-6.



NSAIDs, Colchicine, Steroid
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