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MRI

(magnetic resonance imaging)

1. BEXRBGHESE

T15&FRGE, ERIRIHIIG T1 %, FaRh s
T2 EFAG D L <1 STIR R TO 2 FhaHRE (FIR
Wb X OISR BERE 2 5.

1) BERAHDHIE &

FEREE T1, T2 BHFABOVTNIBEREFELLT
#HENA. BIEHEGE X, ZOF5 % HH
LTEREFL LTHETAZHETHY), #RWE
Fh#IfEE & STIR (short time inversion recovery)
D2OIZRA SN S, FRGBIHEIGFIE I EICE
EARZARICEL 2w EEICAVLN A7, &
W OEE TIIRIHIIEL Iz v, =7,
STIR KRS O %8B T 0 B — 2 IRIFIH 25 5

X 8.

MRI (2 THRH 7 IR %

a, b: FHEH, ¢ d:BEEE

a : T1 ARG TEE 75
(BEN %D 5.

b JENE#IEBF &5 T1
BRI TEE I NE
P (RED) A & 5,

c © T1 G TIRAE 5 58
(RE) 22D 5.

d : FEHs# a6 &% T1
ARG TER INIE
JE (RED) L EERR D%
VEIE A BB I X )
HTEMRTES.

e, BEAICLLT oy AFR S HFH
ENAz0iER MRI TV LR W,

2) E® MRI

EEA (T ) =9 L) fHER, EEWRDH S
AL T BB TEEZ L LRl s, KB
WME 2 BHT 22 &L CTHBRICHETAZLPTE
%, EBEMRIZ, ARoOMKES L CmEORERE
T BT 5.

2. MRI CHRAHABRBNEFR

1) BEER

FEE L7218 T1 s@FAGE TRES, T2 iR
BTE~BEETHEBEINSE. BHOEELIIR
HEALRZ L T2 BRBICBVWTEEF LR AT
o, BEwE X020 7% . & MRI EE Tt
TR S MBI & &R RO 7 W BIEHE & BRI
RAS$AHIENTESL. O, EIRIRIGIH
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ErRHTAZENET LW (ES). STIR &I
BOWTHIBEEIEESE LTHRE SN S5, B
HkEDEEFTETHD, HEL L TIEEEY
MRI BT AEBEREROREEZRT 2E5
FRER>TRBY,

2) PEEHK

TEEHE DO IE S 5 WIS EBAOWEWEEITE & L
THH S s, JEEL-EEEROHEICIER
MRIZVERHTH 5.

3) BER
FREAREL L2 EOBRIZBIT 5 RE

HORERFES (TLMAGRTERES, T2 ®ART
E~BES, STIRBTEHER) L LTHH IR,
&R MRI CHEFEMEIRD LN S (K 9). MRI
BEERTEEMXHEE L L TERICERER
P TE 25, BEZICHBRAROI R
WA B SRR R BILOIMSIRD LN D Z L0 H
27 BRI ERIEES - T
W WIGEIE, RRIPTR &3 L CEHES 5

4) BHEFEE

HAL X e AR E R RAECHRE T 5 2 &A%
T&F, MRITHWOTHRESNARETH 5.
MRI Tid T1 @R TIRES, T2 MR TE~

alb

I9Mmufﬁ&éhLNMPFM@ﬂ&ﬁ%@&m
Tl BABCTERET (@& LTHBEh &E

MRI TEERE (b) PBDO LS.

mE%S, STIRBTEESz R TEAAK LR
FEEFLLTROLN, EREMETRT(K10).
BHEEIEM X REETHRE SN EEULA
DOFERRE T, MERECEEEEY FHT5E
ELrRFTHAEIEDPRESIRTWEY,

3. RA BEAZMNA D ‘

W ARMEEMEI AN RAICBITT A2 & 25
T 25K, MRIEGITRIEEHTHL, EHHIC
L3 E, HOPKWLCCP Hih D 5 vid IgM-

- RF), MRI ERIZBT BT - RERAE,

MRI BfRIZBIT 2 HHFE - BRAD IHE D

uc

® 10. MRI I THHE SN FARE OB BEIRIES (£F)
WARECIERES (a), STIRETEES L) 2 R TERIERELZEEES T, EZFRCOIFRBHLNE.
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L2HBLUEBHEORE, RA LBW TR 2 BRE
£ 83%, FREEEIL 85%, Btk T RiE! i3 93%, katk
FHEIE 67%, DU 83% TH 2 L L s
NTwa. MRIEE % BEMIERTIIERA OB
BRI RV CRELTHS S,
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RAZERIZBU 2 WEBH, BICHEM X @k
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LB TRERL Y M ZonTHN 2
TNDOEBGIREDOREME 2 BT 2 BRICIERT 2 2
EHEEINDD, —J5TRA BEAH GRS
WZHED 2 LAxBT 2w, EHRBET Y — 1348 X
%c&&%h LM R R 2B

TE5LI T hbEEbLNIA, RA BT
%@m,%ﬁﬁa77n~%#§$éné.%ﬁ
P - MR AR 7% WG A A5 b 5 =

CTELNEDE RA BEPER IR, BEOL

EDBEVEGHBEAMET DI EIPLEESNL.

X

1) Rau R, et al : Identification of radiologic healing
phenomena in patients with rheumatoid arthritis.
J Rheumatol, 28 : 2608-2615, 2001.

2) Seki E, et al: Radiographic progression in
weight-bearing joints of patients with rheuma-
toid arthritis after TNF-blocking therapies. Clin
Rheumatol, 28(4) : 453-460, 2009.

3) BT Th: ) VR F OB WEHG & R E
D ABC ZZFETAHLHEMXBR, KHEE
(#), Knack & Pitfalls UV "< FBHWOES L B
H., pp.81-85, i, 2010.

4) Naredo E, et al : Longitudinal power Doppler

ultrasonographic assessment of joint inflammato-
ry activity in early rheumatoid arthritis : predic-
tive value in disease activity and radiologic
progression. Arthritis Rheum, 57(1) : 116-124,
2007.

5) Wakefield R], et al : The value of sonography in
the detection of bone erosions in patients with

6)

7)

10)

11)

12)

13)

14)

rheumatoid arthritis : a comparison with con-
ventional radiography. Arthritis Rheum, 43
(12) : 2762-2770, 2000.

Aletaha D, et al: 2010 Rheumatoid arthritis
classification criteria : an American College of
Rheumatology/European League Against Rheu-
matism collaborative initiative. Arthritis Rheum,
62(9) : 2569-2581, 2010.

Wakefield R], et al : Should oligoarthritis be
reclassified ? Ultrasound reveals a high preva-
lence of subclinical disease. Ann Rheum Dis, 63
(4) - 382-385, 2004.

Brown AK, et al : Presence of significant Synovi-
tis in rheumatoid arthritis patients with disease-
modifying antirheumatic drug-induced clinical
remission. Arthritis Rheum, 54(12) : 3761-3773,
2006.

Peluso G, et al : Clinical and ultrasonographic
remission determines different chances of re-
lapse in early and long standing rheumatoid
arthritis. Ann Rheum Dis, 70(1) 1 172~175, 2011.
ILEBEEE D Y v~ F RS0 -o0
EREEWT 25 R 72312 8. MB Orthop, 23(6) : 1-10,
2010.

McQueen FM, et al : Magnetic resonance imag-
ing of the wrist in early rheumatoid arthritis
reveals a high prevalence of erosions at four
months after symptom onset. Ann Rheum Dis, 57
(6) : 350-356, 1998

Ejbjerg B, et al : Magnetic resonance imaging of
wrist and finger joints in healthy subjects
occasionally shows changes resembling erosions
and synovitis as seen in rheumatoid arthritis.
Arthritis Rheum, 50(4) : 1097-1106, 2004.
Hetland ML, et al : MRI bone oedema is the
strongest predictor of subsequent radiographic
progression in early rheumatoid arthritis. Results
from a 2-year randomised controlled trial
(CIMESTRA). Ann Rheum Dis, 68(3) : 384-390,
2009.

Tamai M, et al © Early prediction of rheumatoid
arthritis by serological variables and magnetic
resonance imaging of the wrists and finger
joints : results from prospective clinical exami-
nation. Ann Rheum Dis, 65(1) 1 134-135, 2006.

54 MB Med Reha No. 149 2012

— 356 —



ﬁ % Eé] iU <TF (RA) :

V. SauE
1. ;BEERES

1) BIED

BT A T4 v eid, TRECHKRRIIZB T,
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Rheumatoid Arthritis : Progress in Diagnosis and Treatment. Topics: IV. Treatment; 1. Treatment Strategies, 1) Guidelines

for the management of rheumatoid arthritis.

Hisashi Yamanaka : Institute of Rheumatology, Tokyo Women's Medical University, Japan.
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B85 7 <7 (rheumatoid arthritis : RA) ®
FHIEICBWTIE, A NS4 (388 v a
AF—Tar () PRELTEY, 0
TIE X E DD DDA DN A DFFOEEMT
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Varw [EE] LIRIGEEIEX FONEIER
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ER SN Tn5B., L2LaEs, 4 F74 ¥
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(Appraisal of Guidelines Research & Evalu-
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D, TEFT Y ADEDFMD AL 6T, 1EHS
N7z A RIA4A OELFMHSNHRICZ o
TWa, L2 Lahs, —BChHA Fo4 &
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A . RAZBETA K54 12200 TH ARG THEA
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BF3FESETHAE. AR TIIEEWIITA T
A/ AR T =T a rBRED LD FETHE
BENT20% LAOVERED L TREBA-L 72,
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PER & n7zd D, VEBUIZAGREE#EM Tld7z <,
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EEEBESLEEEREOMA LI TERL CHREEL
RETHHD., SHEDODLEINDITA N4 M
BiETH 5.
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F—3
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BEEiU YT (RA) | 3
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DMARDsDBHIFE G0 A 510 4 FEEF 20t
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2008 U T X ¥ F—3 a v OUETHUT, 2012 45
BlizE#E & 721, Core Expert Panel (CEP) &
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BV, RMBRCBEZITo72) A T/ALE
&%, BRIR > ) + Z4/ERK L TDelphiiZiZ X 5 6F
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FHBEOFEEA 7 ) —=> 27, (4)DMARDR 4
WS EFHIES RO 75 VB, I2D0nTO
WRELEHL WS, I, Q) @IKEL TR
TUFYALAVC(EMROBERE EIC LD
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xR L CTHEEE LTEARALZHERZIRRL T
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WD BARY YR FEEF— AR DI
EhTHh, HHIZFY > a—FT&5 X9
%o TWADT, TOFERAGSEEITEY. &40
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Essence of the Revised Guideline for
the Management of Hyperuricemia and Gout

JMAJ 55(4): 324-329, 2012

Hisashi YAMANAKA,*
The Guideline Revising Committee of Japanese Society of Gout and Nucleic Acid Metabolism

Hyperuricemia and gout are common diseases that can be treated by general and family physicians, but with
the wide range of diagnosis and treatment departments that treat them, these are diseases for which guidelines
are demonstrably useful. Published in 2002 by the Japanese Society of Gout and Nucleic Acid Metabolism
in 2002, the Guideline for the Management of Hyperuricemia and Gout was subsequently revised, and in
January 2010 the Revised Guideline for the Management of Hyperuricemia and Gout was published. While
maintaining the spirit of the original guideline, the revised guideline not only fulfills the prerequisites required for
formulating the current guideline but also incorporates new approaches such as the quantification of consensus
levels. In addition to emphasizing that hyperuricemia has the duel aspects of being a urate deposition disease
and a disease associated with lifestyle diseases, as well as the fact that all hyperuricemia patients require
correction of lifestyle habits related to obesity, hypertension, and metabolic syndrome, the revised guideline
covers the current evidence in detail. It is the author’s sincere hope that this guideline will be utilized effectively
in daily medical practice in this field.

Uric acid, Recommendation level, Evidence, Consensus
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Introduction

Hyperuricemia and gout are common diseases
that can as a general fule be treated by general
and family physicians. However, there is a wide
variety of diagnosis and treatment departments
that treat hyperuricemia and gout. For example,
if a patient is told in a health checkup that their
serum urate level is high, they see an internist; if
the patient has arthritis, they see an orthopedic
surgeon or rheumatologist; and if the patient has
urinary lithiasis, they see an urologist. Further-
more, there are also many myths surrounding
hyperuricemia and gout, with not only patients
but physicians holding misconceptions in many
cases. FFor these reasons, it can be said that these
are diseases for which guidelines are demonstra-
bly useful

Background to the Publication of
the Revised Guideline for

the Management of Hyperuricemia
and Gout

In 2000 the Japanese Society of Gout and
Nucleic Acid Metabolism established the Guide-
line for the Management of Hyperuricemia and
Gout Drafting Committee, and in 2002 published
the Guideline for the Management of Hyper-
uricemia and Gout,' which covered in detail all
of the evidence gathered at that point.
Subsequently, new drugs for treating gout
were developed? and much evidence was also
generated. The European League Against Rheu-
matism (EULAR) also formulated guidelines
regarding gout.®* Such developments increased
the necessrcy for revision of the Guzdelzne for the

*1 Professor and Director, Institute of Rheumatology, Tokyo Women’s Medical University, Tokyo, Japan (yamanaka@:ortwma ac. jp)
This article is a revised English version of a paper orlgmally published in the Journal of the Japan Medical Association (Vol. 140, No.2, 2011,

pages 269-273).
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[]: Normal [T} Lifestyle guidance - Drug therapy is considered depending on the status of the patient’s
hypertension, ischemic heart disease, diabetes, metabolic syndrome, etc. [_]: Drug therapy

Normal serum urate level

‘Evidenc.e that treatment

Hyperuricemia is effective

Urate deposition diseases (gout)

Present

Male

Female

Lifestyle disease markers

Not considered

»
-

Serum urate level 5.0

| |
7.0 8.0 9.0 (mg/dL)

(Extracted from Guideline Revising Committee of Japanese Society of Gout and Nucleic Acid Metabolism, ed. 2010.7)

Fig. 1 Definition of hyperuricemia

Management of Hyperuricemia and Gout, and
consequently the Japanese Society of Gout and
Nucleic Acid Metabolism established a Guide-
line Revising Committee, which undertook the
task of revising the guideline.

In preparing the revised guideline, guideline
was formulated based on the Appraisal of Guide-
lines for Research and Evaluation (AGREE)
checklist.® In addition, in this revision not only
evidence levels but also consensus levels were
expressed quantitatively applying the Delphi
method,® thus incorporating the completely new
approach of determining advisability for both
evidence and consensus.

The Revised Guideline for the Management
of Hyperuricemia -and Gout” was published in
January 2010 and a digest version was posted on
the website of the Japanese Society of Gout and
Nucleic Acid Metabolism (http//www.tukaku.
jp/) on January 1, 2011

Essence of the Revised Guideline for
the Management of Hyperuricemia and
Gout

The revised guideline provide statements and
other information about the risks of hyperuri-
cemia, diagnosis of hyperuricemia and gout,
and treatment of hyperuricemia and gout. This
paper introduces those of the statements in the
guideline that are regarded as being directly
applicable in daily niedical practice.

JMAJ, July /August 2012—Vol.55, No.4

Recommendation level regarding epidemiol-
ogy/diagnosis was categorized as follows:
Recommendation level A: Strong grounds for
assertion

Recommendation level B: Grounds for
assertion

Recommendation level C: No grounds for
assertion.

Recommendation level regarding treatment
was categorized as follows:

Recommendation level A: Implementation is
“strongly advised .

Recommendation level B: Implementation is
advised

Recommendation level C: Implementation may
be considered.

= (Fig. 1)

(1) Hyperuricemia is the cause of urate depo-
sition diseases (such as gouty arthritis and
renal damage) and is defined as serum urate
levels of more than 7.0mg/dL. The disease
affects people of both genders and all ages.
Recommendation level B

(2) Amongst women, the risk of lifestyle dis-
eases increases with rises in serum urate levels,
even if serum urate levels are below 7.0 mg/dL.
Testing for underlying diseases and lifestyle
guidance are carried out, but uric acid-lower-
ing drugs are not indicated. Recommendation
level B
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Hyperuricemia
Serum urale Jevel>7.0mg/dL

. I

Gouty arthritis or gouty tophus

Present
kil I

Jj Not present

1

[Serum urate level <8.0mg/dL J Eerum urate level=8.0 mg/dL. J

Complications* |

l Present

( Serum urate level <9.0 mg/dLJ fSerum urate levelz9.0 mg/dL]

.

Lifestyle guidance

| Drug therapy Drug therapy

Drug therapy

*Renal damage, urinary lithiasis, hypertension, ischemic heart disease, diabetes, metabolic syndrome, etc.
(for conditions other than renal damage and urinary lithiasis, no intervention trials considering iowering serum
urate levels and reducing events have been implemented.)

(Extracted from Guideline Revising Committee of Japanese Society of Gout and Nucleic Acid Metabolism, ed. 2010.7)

Fig. 2 Hyperuricemia treatment guidelines

The revised guideline is divided into the
risks of urate deposition diseases and lifestyle
disease markers. For urate deposition diseases,
serum urate levels are a risk that is clearly related
to disease onset, and treatment of serum urate
levels reduces this risk. In contrast, for lifestyle
disease markers a correlation between serum
urate levels and disease onset has been shown to
exist,? but no direct relationship has been proven
and treatment has not been proven to control
disease onset. Accordingly, there is also the pos-
sibility that these are simply markers, and expec-
tations are held for future investigation.

(1) Gouty arthritis is arthritis caused by uric
acid crystal deposits inside the joints.

(2) Acute gouty arthritis (gouty attack) appears
more commonly in first metatarsophalangeal
joint (MTP) and ankle joint. Recommenda-
tion level A

(3) For diagnosis, identification of characteristic
symptoms, previous hyperuricemia, and uric
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acid crystals in joint fluid is important. Recom-

mendation level B

(4) During a gouty attack, serum urate levels are
not necessarily high. Recommendation level B
(5) In gouty tophus, the uric acid crystals appear
granular; a fact that can applied in diagnosis.
Recommendation level A

In the case that acute arthritis develops in the'
lower leg(s) of a male patient who has previously
been diagnosed with hyperuricemia, there is a
high possibility of gout, but differential diagnosis
is necessary. Although hyperuricemia is well-
known, it must be noted that during the period
in which gouty arthritis is developing, serum
urate levels are maintained lower than usual in

many cases.

(1) In the precursory stage of a gouty attack,
one tablet (0.5mg) of colchicine is adminis-
tered to prevent onset of the attack. In the case
that gouty attacks occur frequently, adminis-
tration of one tablet per day of colchicine
(“colchicines cover”) is effective. Recommen-
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dation level B

(2) In the advanced stage of a gouty attack,
non-steroid anti-inflammatory drugs (NSAID)
are effective, but are administered for short
periods only in comparatively large doses in
order to soothe the inflammation (NSAID pulse
therapy). Care must be taken with regard to
the occurrence of side-effects. Recommenda-
tion level B

(3) In cases where NSAID cannot be used,
NSAID administration is ineffective, or the
patient experiences multiple occurrences of
arthritis, adrenocortical steroids are adminis-
tered orally. Recommendation level A

(4) Since fluctuating serum urate levels at the
time of a gouty attack are known to exacer-
bate onset of the attack in many cases, as a
general rule uric acid-lowering drugs are not
administered during the attack. Recommen-
dation level B

(5) Although extraction is also considered as
a treatment for gouty tophus, drug therapy is
also required in cases where surgery is per-
formed. Recommendation level B

Colchicine is only effective in the precursory
stage of a gouty attack; its effectiveness is mark-
edly reduced after arthritis develops. The main
treatment method for gouty arthritis is NSAID.
Since fluctuating serum urate levels at the time
of a gouty attack are known to exacerbate onset
of the attack in many cases, administration of
uric acid-lowering drugs must not commence
administered during the attack. However, this
rule does not apply in cases where the patient
is already taking uric acid-lowering drugs on a
regular basis.

= (Fig. 2)

(1) What is most important in the treatment
of hyperuricemia is the improvement of life-
style habits that are related to the develop-
ment of hyperuricemia and which also easily
lead to the development of prognosis-related
complications such as obesity, hypertension,
“and lipid metabolism abnormalities. Recom-
mendation leve] A :
(2) Drug therapy is indicated in cases where
gouty arthritis occurs repeatedly or gouty to-
phus is diagnosed, and maintenance of serum
urate levels of 6.0 mg/dL or lower is desirable.

JMAY, July fAugust 2012—Vol.55, No.4

Recommendation level A

(3) Drug therapy for asymptomatic hyperuri-
cemia is implemented when serum urate levels
are 8.0 mg/dL or higher as a general indicator,
but should be undertaken with caution. Ree-
ommendation level C

Lifestyle guidance is necessary for all hyper-
uricemia patients. In addition, administration of
uric acid-lowering drugs is begun and continued
as necessary. In such cases, serum urate levels
are strictly controlled to remain at 6.0 mg/dL or
lower.

There is scant evidence regarding treatment
for asymptomatic hyperuricemia and consensus
is also insufficient. First of all, patients undergo
lifestyle guidance, and then if serum urate levels
remain high, drug therapy is considered.

(1) In cases of hyperuricemia/gout complicated
by concomitant renal damage or urinary lith-
iasis, allopurinol is administered to lower uric

acid levels. In addition, in cases complicated
by renal damage, administration of allopurinol
and benzbromarone in small dosages is effec-
tive. Recommendation level B

(2) As renal function declines, it is necessary
to reduce the allopurinol dosage used. Recom-
mendation level B

(3) Treatment of hyperuricemia using allopu-
rinol is helpful in maintaining renal function
in chronic kidney disease (CKD) patients.
Recommendation level B

(4) Losartan potassium is helpful in controlling
hypertension/hyperuricemia in renal transplant
patients undergoing cyclosporine therapy.
Recommendation level A

(5) Uricosuric drugs are highly useful in con-
trolling post-renal transplant hyperuricemia
following a renal transplant. Recommendation
level B

(6) Hyperphosphatemia treatment with seve-
lamer hydrochloride —used with maintenance
hemodialysis patients—also prevents/reduces
hyperuricemia. Recommendation level B

Since the effectiveness of uricosuric drugs

declines in cases where the patient has moderate
to high renal damage, allopurinol is the drug of
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first choice, but care is necessary as allopurinol
is a renal excretory and can cause serious side-
effects. Hyperuricemia treatment using allopuri-
nol is gaining attention due to its usefulness in
maintaining renal function in CKD patients.

(1) Guidance concerning water intake aims
to ensure that patients drink 2,000 mL/day of
water or more. Recommendation level B

(2) Allopurinol is the drug of first choice for
the treatment of hyperuricemia complicated
by concomitant urinary lithiasis. Recommen-
dation level B :
(3) Because uricosuric drugs stimulate the for-
mation of urate stones, as a general rule they
are not used in the treatment of hyperuricemia
cases complicated by concomitant urinary
lithiasis. Recommendation level B

(4) Using mainly citric acid formulations, the
aim of urine alkalinization is to maintain urine

of hyperuricemia. Recommendation level B |
(2) Drug therapy prioritizes blood pressure
management, and it is desirable to give priority
as far as possible to the use of antihyperten-
sive drugs that do not negatively impact uric
acid metabolism. Recommendation level B
(3) Even when lifestyle guidance and anti-
hypertensive drugs preferable for uric acid
metabolism are used, commencing admin-
istration of uric acid-lowering drugs is con-
sidered in cases where serum urate levels
are 8.0 mg/dL or higher. It is desirable to main-
tain serum urate levels during treatment to
6.0mg/dL or lower. Recommendation level C
(4) Selection of uric acid-lowering drugs is
made based on disease pattern classification,
and therapeutic agents and dosages are care-
fully decided based on the degree of renal
damage and presence/absence of hepatic dam-
age. In addition, urine pH is measured and
concomitant use of urine alkalinization drugs
is also considered. Recommendation level C

ph between 6.0 and 7.0. Diet therapy, such Hypertension is a highly frequent complica-
as purine intake limitations, also needs to be tion for patients with hyperuricemia/gout, and
implemented concurrently. Recommendation appropriate management from an early stage
level B is necessary due to the effect on long-term prog-
(5) Allopurinol and urine alkalinization drugs nosis. Although some antihypertensive drugs
are effective in preventing the reoccurrence of raise serum urate levels, losartan potassium,
calcium oxalate stones associated with hyper- captopril, and enalapril are effective in treating
uricosuria. Recommendation level A hyperuricemia/gout complicated by hyperten-
(6) The main treatment for urate stones is sion because of their combined hypotensive and
extracorporeal shock wave lithotripsy (ESWL), uricosuric effects.

but stone dissolution therapy using urine
alkalinization drugs or allopurinol is also an
option. Recommendation level B

Amongst hyperuricemia/gout patients, there is (1) In addition to treating hyperuricemia, ther-

- a high frequency of urinary lithiasis complications, apy also aims to treat hyperlipidemia —which

and attention should be paid to urinary tract is a factor in arteriosclerotic disease—and

management. Drinking water is especially impor- alleviate the arteriosclerotic disease. Recom-
tant and has the effect of preventing increases mendation level A

in serum urate levels due to dehydration. (2) Diagnosis is made in accordance with

the diagnostic criteria stipulated in the Arte-
riosclerotic Disease Prevention Guidelines
(2007). That is, a diagnosis of hyperlipidemia
is made when the patient has LDL-hypercho-
(1) For hyperuricemia patients with hyperten- “lesterolemia (LDL-cholesterol=140 mg/dL),

328

sion complications, first of all lifestyle guid-
ance is carried out with the aim of “avoiding
risks to organs overall” by simultaneously
improving lifestyle habits related to the onset

— 366 —

HDL-hypocholesterolaemia (HDL-cholesterol
<40mg/dL), or hypertriglyceridemia (triglyc-
erides=150 mg/dL). Recommendation level A

(3) Treatment of hyperlipidemia complicating
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hyperuricemia/gout is carried out in accor-
dance with the Arteriosclerotic Disease Pre-
vention Guidelines (2007). Recommendation
level A

(4) Some drugs used to treat hyperlipidemia
also have an effect on serum urate levels, and
so these are considered. In particular, fenofi-
brate is an effective medicinal agent in cases
complicated by hypertriglyceridemia and hyper-
uricemia, especially hyperuricemia causing a
decreased uricosuric effect. Recommendation
level A

Hyperlipidemia is a highly frequent compli-
cation for patients with hyperuricemia/gout, and
appropriate management from an early stage is
necessary due to the effect on long-term progno-
sis. Because fenofibrate has a uricosuric effect, it
is useful in the treatment of patients with hype-
ruricemia/gout complicated by hyperlipidemia.

(1) Hyperuricemia and gout are representa-
tive lifestyle diseases. Lifestyle guidance is a
non-drug therapy aimed at correcting lifestyle
habits and plays an important role in treat-
ment regardless of whether or not drug therapy
is implemented. Recommendation level B

(2) Lifestyle guidance for hyperuricemia/gout
patients centers on diet therapy, limitation
of ‘alcohol intake, and encouragement of
exercise, and reducing obesity is expected to
have the effect of lowering serum urate levels.

Recommendation level B

(3) In diet therapy, patients are advised about
correct energy intake, limitations on excessive
purine and fructose intake, and drinking suf-
ficient water. Recommendation level B

(4) Physical activity (exercise) can be encour-
aged to improve various pathological condi-
tions of metabolic syndrome. Recommendation
Ievel C

In diet therapy for hyperuricemia/gout patients,
if we consider obesity and metabolic syndrome,
which complicate hyperuricemia/gout with a high
frequency, rather than focusing on purine limita-
tion, quantitative limitation is more important
than qualitative limitation. First of all, patients
receive guidance on how to reduce total energy
intake amounts. If a patient’s weight decreases,
their serum urate levels will decrease. Moreover,
in cases where lifestyle guidance is only minimally
successful and drug therapy is implemented,
correct lifestyle habits should be continued.

Conclusion

The Revised Guideline for the Management of
Hyperuricemia and Gout—which, in addition to
continuing the spirit of the original guideline,
fulfills the prerequisites required for formulat-

ing the current guideline as well as incorporates

new approaches such as quantifying consensus
levels—was released in January 2010. It is the
author’s sincere hope that this guideline will be
utilized effectively in daily medical practice in
this field.
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Abstract Management of rheumatoid arthritis (RA) has
improved over the last 10 years. These changes have been
monitored in the Institute of Rheumatology, Rheumatoid
Arthritis (IORRA) observational cohort, and clinical
remission has become a realistic goal. However, we should
recognize that the ultimate goal of treatment is to improve
long-term outcomes. These improvements have been
achieved not only by new drugs, but also by the overall
approach toward treating patients. Biologics in RA have
been successful; however, safety concerns and pharmaco-
economical issues are still debated. Protein kinase inhibitors
have been developed, and can be called “molecular-
targeting antirheumatic drugs” (MTARDs), as opposed to
“disease-modifying antirheumatic drugs.” In comparison
with biologics, oral MTARDs should be less expensive;
however, their safety profile should be confirmed. Con-
sidering the limitations of randomized trials, it is encour-
aged to conduct studies based on daily practice. It is time to
consider the application of the evidence generated from
“our” patients to patients in daily practice, namely institute-
based medicine as opposed to evidence-based medicine, of
which “IORRA-based medicine” would be representative.
Finally, there remains much for us rheumatologists to do for
our patients, including patient-perspective approaches.
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What have we achieved since 2000?

The readers of Modern Rheumatology know that, over the
last 10 years, care of patients with rheumatoid arthritis
(RA) has seen impressive improvements. New drugs with
novel modes of action have led to improvements not only
in signs and symptoms, but also in long-term outcomes,
including joint destruction and disability. Therefore, the
goal of RA treatment has changed from improving out-
comes over the short term to outcomes over the long term.
The proposal that there should be a paradigm shift from
“care to cure” has become realistic.

The changes generated in the last 10 years have been
carefully monitored since 2000 in the Institute of Rheu-
matology, Rheumatoid Arthritis (JORRA) observational
cohort [, 2]. We previously reported that disease activity
in the IORRA cohort improved significantly from 2000 to
2007 [3]; subsequently, there has been constant improve-
ment along with the changes in the drugs employed for
therapy (Fig. 1). Clinical remission has become a realistic
goal. By any of the 2010 criteria for remission proposed by
the European lLeague Against Rheumatism/American
College of Rheumatology (EULAR/ACR), the number of
patients in remission has increased [4, 5] (Fig. 2). This
progress has been the result of the increased use of meth-
otrexate and biologics. Based on data mainly from [ORRA,
the maximum dose of methotrexate has been raised [6, 7],
and this will lead to better patient outcomes over the next
decade. It is amazing that changes in disease control have
resulted from the use of nonsteroidal anti-inflammatory
drugs as well as gastrointestinal medications (Fig. 3).

An TIORRA study conducted in the prebiologic era found
a standardized mortality ratio (SMR) of 1.46-1.90, which
was consistent with findings from Western countries [8].
Advances in drug therapy may improve the survival of RA
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Fig. 1 Changes of drug and
disease activity from 2000 to
2011. Changes of drug use and
disease activity of RA patients

in the IORRA cohort from 2000 90%
to 2011 are shown. Disease

activity was categorized by 80%
DAS28 according to the

standard method 70%
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Fig. 2 Changes of remission rates from 2000 to 2011, defined by §
methods including DAS28, simplified disease activity index (SDAIT),
clinical disease activity index (CDAI), Boolean trials, and Boolean
practice. Definition of remission is based on each criterion

patients [9]. We recently undertook a nationwide study to
estimate the mortality rate of RA patients treated using
biologics (Nakajima A, et al. submitted); our findings need
confirmation by a more precise study. It is extremely
important to recognize that the ultimate goal of the treat-
ment of patients with RA is to improve long-term out-
comes, including mortality and quality-adjusted life years
(QALYs) [10].

We would like to emphasize that improvements in
patient management have been achieved not only by ncw
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Changes of drug and disease activity from 2000 to 2011
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Fig. 3 Changes of use of NSAIDs (upper column) and gastrointes-
tinal (GI) medications (lower column) from 2000 to 2011. NSAIDs
were categorized by cyclooxygenase-2 (COX-2) selectivity as COX-2
selective (celecoxib, meloxicam, and etodolac) or non-COX-2
selective (others). Categorizations of proton pomp inhibitor (PPI)
and H2 blocker are based on label information

drugs. It is apparent that new drugs initiated these changes,
but in addition, major improvements have been achieved in
the overall approach toward treating patients with RA. The
establishment of treatment recommendations [I1, 12] for
management of RA, and the introduction of new criteria for
classification [13] and remission [4, 5], are important
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platforms for introducing novel treatments into daily
practice.

We previously reported several findings that support the
concept that strict control of disease activity by maintain-
ing the disease activity score using 28 joint count (DAS28)
at a low value can inhibit the progression of disability in
patients with RA [3, [4]. This target-driven therapeutic
strategy (“treat to target”) has become familiar as the T2T
movement since recommendations for achieving optimal
outcomes were published in 2010 [15]; we first reported on
use of “treat to target” in 2007 [3].

Progress in the technology of imaging modalities,
including ultrasound and magnetic resonance imaging
(MRI), has led to increased accuracy of diagnosis. As
suggested by the new classification criteria for polymyalgia
rheumatica [16], the addition of ultrasound information
will increase the sensitivity and specificity of the diagnosis
of early rheumatoid arthritis. Although there remains the
problem of feasibility, ultrasound should be widely
implemented for routine care of RA patients [17]. These
diagnostic strategies were established based on the results
of several clinical studies, predominantly randomized
controlled trials (RCTs) [18]. Comparing the study patients
in RCTs with patients in daily practice is debatable, which
we return to later in this review.

When we consider the changes that have occurred over
the last 10 years, we can see that the strategies of RA
treatment have changed dramatically as a result of the
productive collaboration of academic expertise and inno-
vative companies.

The future of the biologic era

Everyone can agree that molecular targeting is one of the
best ways to control disease activity for a disease in which
the target molecule has been identified. RA is phenotypi-
cally a quite heterogeneous disease, but the pathophysiol-
ogy is quite uniform. Although many molecules are
involved in the pathogenesis of RA, there are only a few
key molecules that can be targeted for treatment. Tumor
necrosis factor-alpha (TNF-o) and interleukin-6 (IL-6)
have been most successfully targeted, and the introduction
of monoclonal antibodies and receptor-fusion proteins
has successfully led to suppression of RA disease activity
[19, 20].

There are several other candidate molecules that may be
targeted for RA treatment, including CD86, CD20, CD22,
and B cell activating factor (BAFF), which are functional
surface molecules of T cells or B cells; and IL-17 and
1L-12/23, which are proinflammatory cytokines [21, 22].
Antibodies and/or fusion proteins with activity against
those molecules have been developed and are in clinical

trials. In the near future, we may have more than 10
effective drugs for “treatment of RA. The efficacy and
safety profiles of these biologics may differ according to
their target molecules, but an essential characteristic of
these drugs is their ability to suppress joint destruction and
improve long-term outcomes. Improvement in the signs
and symptoms of each RA patient is a minimum require-
ment, but will not be sufficient for a candidate drug to
become a useful therapeutic option.

It should be recognized that these macromolecular drugs
cannot cross cell membranes, and are active extracellularly.
Therefore, these biologics are quite safe with regard to
hepatotoxicity, nephrotoxicity, and hematotoxicity. Con-
cerns regarding the safety of biologics focus on the
immunogenic reactions against exogenous proteins and the
results of the suppression of target molecules. Preclinical
and clinical data accumulated over the last 10 years have
demonstrated that hypersensitivity to these macromole-
cules occurs at a tolerable level, and is manageable in daily
practice. However, suppression of target molecules is a
major problem affecting the safety profiles of these biolo-
gics; For example, TNF-« is part of the endogenous line of
defense against tuberculosis infection, and suppression of
TNF-o has resulted in increases in reactivation of occult
tuberculosis infection [23]. Thus, it very important to
predict the possible side-effects of any biologic by con-
sidering the role of its target molecule. However, all of the
target molecules of the biologics used to treat RA are
associated with the immune system of the host, and
therefore susceptibility to infection is an unavoidable issue.
Efforts have been made to identify patients highly sus-
ceptible to infection, so that an effective prophylactic
regimen can be instituted; however, prevention of oppor-
tunistic infections, including pneumocystis pneumonia,
remains an important concern [24].

Use of biologics to treat RA is a pharmacoeconomical
issue. These macromolecules are quite expensive compared
with other drug classes, because they are produced using
advanced technology. The outpatient costs incurred from
2000 to 2007 for 8,982 RA patients (34,839 patient-years)
enrolled in the IORRA study were evaluated. The mean
annual outpatient cost increased from 287,626 JPY in 2000
to 366,964 JPY in 2007 (+27.6 %). The cost of medica-
tions and injections over those 7.5 years increased 39.0 and
1215 %, respectively. Costs increased in association with
aging, increased DAS28 values, and increased Japanese
Health Assessment Questionnaire (J-HAQ) scores. Levels
of disability and use of biologics were the most significant
factors associated with cost increases. Outpatient care costs
for patients with RA also increased over the last 7.5-year
period, especially after the introduction of biologics [25].

Extensive pharmacoeconomical analysis has demon-
strated that biologics are cost-effective when work
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productivity is taken into comsideration, but cost is an
obvious barrier to RA patients who have lost their job
because of their disease. Our recent data have shown that
biologics are most cost-effective when used in patients
with early RA and with moderate disability (J-HAQ =
1.0-1.5) (Tanaka E, et al. submitted). In the effort to
improve patient quality of life (QOL), this use of biologics
for earlier disease is needed for effective utilization of
limited medical resources.

Another promising approach for improving the cost
benefits of biologics is the development of generic biolo-
gics, also known as biosimilar products [26]. Clinical
studies of these biosimilar products are now being con-
ducted in many countries, including Japan.

Antirheumatic drugs: DMARD to MTARD

Control of disease activity in RA had its origins in the
empirical use of gold compounds in clinical practice, and
was not the result of scientific evaluations. Gold compounds
belong to the class of drugs called disease-modifying anti-
rheumatic drugs (DMARDs). The target molecules of
DMARDs, including gold compounds, p-penicillamine,
sulfasalazine, bucillamine, and actarit, have not been clearly
identified, but the targets of methotrexate, leflunomide,
mizoribine, and tacrolimus have been well defined. Now
there is a new class of drugs, including protein kinase
inhibitors, which target unique molecules that regulate cell
functions. Many of these drugs have been classified as
immunosuppressive drugs. We propose a tentative genera-
tion-based classification of these immunosuppressive drugs
according to when they were discovered (Table 1).

The molecular targets of the drugs in the 1st to 3rd
generations were identified after discovery of the drug;
however, the 4th generation of immunosuppressive drugs is
a novel class of antitheumatic drugs that have been
developed based on molecular targets. Thus, we would like
to propose the designation “molecular-targeting antirheu-
matic drugs” (MTARDs), as opposed to “disease-modi-
fying antirheumatic drugs” (DMARDS).

Thus far, five oral compounds including kinase inhibi-
tors (tofacitinib, fostamatinib, VX-509), an SIP lyase
inhibitor (LX 3305), and a chemokine receptor-1 antago-
nist (CCX354-C) have been developed [27, 28]. Because
there are many target molecules involved in regulating cell
function in the immune system, many novel drugs classi-
fied as MTARDs should be discovered (Table 2).

MTARDs are small-molecule compounds with high
specificity for the target molecule. In comparison with
biologics, MTARDs are administered orally, and their
production should be less expensive. Therefore, if they are
noninferior to DMARDs, MTARDs would provide
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'Ta‘ble 1 Immunosuppressants

Generation Mode of action Drugs

Ist DNA damaging Cyclophosphamide, alkylating
agents agents

2nd Purine/pyrimidine Methotrexate, leflunomide,
antimetabolites mizoribine, azathioprine

3rd Calcineurin Cyclosporine, tacrolimus
inhibitors

4th Protein kinase Tofacitinib, fostamatinib
inhibitors

Table 2 Comparison of DMARDs and MTARDs

Class Definition Drugs
DMARDs Disease- Target molecule is  Gold, p-
modifying unknown, or penicillamine,
antirheumatic was identified sulfasalazine,
drugs after drug bucillamine,
development methotrexate,
leflunomide,
tacrolimus, etc.
MTARDs Molecular- Drug was Tofacitinib,
targeting developed fostamatinib,
antirheumatic directly to target  etc.
drugs the molecule

advantages over biologics, since biologics are not admin-
istered orally and are expensive.

The safety profile of MTARDs is a concern. MTARD
actions occur intracellularly, and MTARDs must cross the
cell membrane. Thus, cytotoxicity may be inevitable if
MTARDs must be administered in high concentrations. In
addition, regulation of intracellular protein kinases, the
target molecules, is thought to be sensitive to concentra-
tion; therefore, changes in levels of protein kinases may
lead to side-effects [29]. Since kinases are phosphotrans-
ferases, these kinase-inhibiting drugs will inhibit adenosine
triphosphate (ATP) binding at the catalytic sites of kinases
[30], and may nonspecifically inhibit ATP binding. In vivo
and in vitro experiments should be performed for clarifi-
cation. The results of phase 1-3 clinical trials of the first
MTARD, tofacitinib, indicate that it was relatively well
tolerated, and it has been submitted for approval in the
USA, European Union, and Japan [31].

Importance of practice-based clinical studies

As mentioned earlier in this review, there are many
guidelines and recommendations regarding therapeutic
strategies for daily practice that have been established,
including the most recent ACR recommendation [12];
however, it is important that these have been established
based on the results of many clinical studies, including
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Fig. 4 The target of a RCT is only a part of the patients in daily
practice. The target population of most randomized controlled trials
(RCTs) is limited by the inclusion and exclusion criteria of the study.
In most RCTs for RA, patient inclusion is dependent on disease
activity and exclusion is dependent on safety profiles

many RCTs. RCTs are quite appropriate for determining
the efficacy and safety profile of a drug or therapeutic
strategy, but the population of study patients is usually
restricted because of the study inclusion and exclusion
criteria (Fig. 3).

It has been argued that only a small fraction of patients
in daily practice would satisfy the inclusion and exclusion
criteria of the clinical studies of biologics [17]; therefore,
the therapeutic strategies established by clinical studies are
acceptable but not ideal for implementation in daily prac-
tice. As Professor Furst has commented, “Well-designed
clinical studies and observational cohorts, we need them
both” [32]. Many RCTs have been conducted by pharma-
ceutical companies, but it is extremely difficult for a
company to organize and maintain an observational cohort
based on daily practice. There are many registries and
observational cohorts of RA patients, including IORRA,
CORRONA [33], NOR [34], and SRR [35]. We believe
that consideration should be given to basing the guidelines
and recommendations for RA therapeutic strategies on
these practice-oriented databases. In addition, we would
like to encourage clinical studies based on all the patients
seen in daily practice (Fig. 4).

One of the pitfalls of evidence-based medicine (EBM)
has been the application of the results of clinical studies
that were conducted under medical conditions different
from those of the patients in our daily practice. Even if the
essential baseline characteristics are similar, the study
patients might be of different ethnicities, with different
comorbid diseases, concomitant medications, methotrexate
doses, financial support, or medical insurance. These are
the limitations of EBM, and we have to think about the

application of evidence generated from “our” patients to
patients in daily practice. We have established a large
cohort of IORRA patients with RA, and various evidence-
based findings can be generated by appropriate analyses;
therefore, it is possible to apply the data from the IORRA
cohort to our patients in IORRA. We call this approach
“institute-based medicine” (IBM) or “IORRA-based
medicine” (also IBM). It may not be feasible to apply this
concept to all patients in all clinical situations, but we think
that we have to try to improve the quality of evidence by
considering the medical circumstances of each patient.

Thoughts on a patieni-friendly program

The aim of RA treatment is the well-being of RA patients.
Patient self-care is needed to prevent disease progression;
however, RA is essentially not a lifestyle-related disease
where patient effort yields a better outcome. Thus, medical
professionals, including rheumatologists, must modify the
course of the disease so that it leads to the best outcome. If
patients are not educated about their disease, or are
depressed by a poor disease outcome, effective treatment
cannot be delivered. As treatment goals have become more
optimistic over the years since the introduction of rigorous
control of disease activity, there is also a tendency to
administer stronger immunosuppression to patients. Both
patients and health professionals have to be acutely aware
of the early signs and symptoms of adverse events,
including opportunistic infections, since anticytokine
therapy may sometimes mask those signs [36].

Considering these issues, our IORRA cohort has been
established essentially based on information from patients
[1-3]. OMERACT has been conducting workshops on
patients’ perspectives for over 10 years [37], which has led
to a recently published definition of RA remission from the
patient perspective [38]. Thus, patient education and par-
ticipation has become increasingly important. As a part of
the T2T program, the patient version of the T2T program
has been published [37] and translated into many lan-
guages, including Japanese. Furthermore, product-specific
campaigns that focus on patients who are prescribed a
specific drug have been developed, with an aim of speci-
fying the important issues of care in daily life. These are
welcome developments in the management of RA and may
lead to better patient outcomes. Thus, rheumatologists must
share their experience with their patients.

Future perspectives

It has been proposed that medicine of the future should be
described by the 4 Ps: predictive, personalized, preventive,
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