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ABSTRACT

A Prescription Analysis of Medications for Rheumatoid
Arthritis and Development of Its Medication Therapy
Management (MTM) Service Model

Young-Mo Yang

Advisor : Eun Joo Choi, Pharm.D. MSPharm.
Department of Pharmacy,

The Graduate School of Chosun University

Abstract: Rheumatoid arthritis (RA) is a systemic inflammatory disease
which induces chronic inflammation of the joints and various organs such as
kidneys and heart. The important strategy for the treatment of RA is early
diagnosis and treatment with appropriate RA mediations such as
disease-modifying anti-rheumatic  drugs (DMARDS), steroids, and
non-steroidal anti-inflammatory drugs (NSAIDs). It is also necessary to
persistently take care of RA patients with a proper and effective medication
therapy management (MTM) service model because RA is one of chronic
diseases as well as needs polypharmacy for optimizing the treatment. The
aims of this study were to analyze the prescription patterns of medications
for RA and to properly develop its MTM service model. The study was
retrospectively conducted through the prescriptions of RA patients who visited
a community pharmacy located near the secondary hospital sepcialized in RA
between January and February 2015. Of a total of 4380 patients during the
study period, 931 were diagnosed with RA. RA male and female patients
were 213 (22.88%) and 718 (77.12%), respectively. Methotrexate (MTX) was
prescribed to more than 75% of RA patients, followed by hydroxychloroquine
(HCQ) and leflunomide (LEF). MTX+HCQ, MTX+LEF, and MTX+tacrolimus
(TAC) as a combination therapy were prescribed to 194, 166, and 85 RA

patients, respectively. The frequently prescribed steroids included deflazacort

_6_



(n=358, 38.45%) and prednisolone (n=331, 35.55%). Three hundred seven
(3298%) RA patients received celecoxib. In RA patients using
polypharmacy, drug-drug interactions (DDIs) are important issues. MTX
and TAC had DDIs with NSAIDs and proton pump inhibitors (PPIs) that
were frequently found in RA patients’ prescriptions based on the findings
from the anlaysis of RA drug prescription patterns. Over-the-counter
(OTC) analgesics such as NSAIDs are abused because pain from RA is not
well-controlled, which may lead to acute kidney injury (AKI) as well as
gastric ulcer or bleeding. Health supplements like omega-3 fatty acid,
vitamin D, antioxidants, and probiotics are also used in RA patients due to
their anti-infalmmatory effects. Therefore, it is necessary to develop the RA
MTM service model reflecting DDIs, OTC analgesics, and health
supplements as well as RA medications including DMARDSs, steroids, and
NSAIDs. Further studies should be conducted to develop more
comprehensive and improved RA MTM service model reflecting biologic
agents administered in the hospital, such as etanercept, infliximab, and
adalimumab, in order to appropriately control pain, DDIs, and underlying
diseases. Moreover, the pilot study of pharmacoeconomic evaluation should
be implemented after the RA MTM service model is conducted in clinical

settings.

Keywords [] rheumaoid arthritis, medication therapy management,
disease-modifying anti-rheumatic drug, non-steroidal anti-inflammatory drug,
steroid, drug-drug interaction, drug-disease interaction, prescription pattern,

community pharmacy
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<E 1> FuEx pEde] wd o W 33 gV
#4d 9 34 A F
¢ Rheumatoid nodules * Chronic leg ulcers
¢ Raynaud’s phenomenon e Normchromic normocytic anemia
e Secondary Sjogren’s syndrome e Osteoporotic fracture

e Interstitial lung disease-pulmonary °

fibrosis .
* Pericarditis
* Pleuritis .
¢ Felty's syndrome .
¢ Polyneuropathy .
¢ Myopathy .

e Episcleritis, scleritis

¢ (Glomerulonephritis

e Systemic vasculitis

e Severe cutaneous vasculitis
¢ Lymphadenopathy

¢ Weight loss, cachexia

¢ Malaise, fatigue, fever

¢ Amyloidosis

Carpal tunnel syndrome
Lymphedema, reflex sympathetic
dystrophy

Hyperviscosity, cryoglobulins
Ischemic heart disease
Non-Hodgkin’'s leukemia
Infections (septic arthritis,
septicemia, upper and lower

respiratory tract)

d9S &L de S Hd Fojol A A AE(: TAHE,

EEGAE, BAAE, Ao,

W A 32)ES Ao E7FQI(el]: IL-1,

IL-6, IL-8, IL-12, IL-15, IL-17, IL-18, IL-32, GM-CSF, TNF-a)Z} A E7}I(4]:

MIP, MCP)& #H]gtt? E3,
g A%

Bt B

T
= =4S ofrlehH, g FulE
S = w7l EH2E9]

g olel o
=

FH o]gA WAl T



(1 laj 2>'23,24

Autoantibody Matrix degradation
A A
| MMPs
Belimumab Blys
Atacicept APRIL < @ MMP6
IL-1
T Infliximab /\ Arakineg
Baminercept Etanercept
1 Adalimumab ARG 106
= ) TNFa
> Q — IL-15 & 1 Y
' o \ ‘
HumaxIL-15 s |
—> IL-6/SIL-6R = |}
< IL-23 4mp " £
Tocilizumab a
S IL-21 &= —> IL-18 —>
W

Denosumab ——{ RANKL
IL-22
i v Unnamed inhibitor

ne . J ™NFo—> I8,
fast RANTES
L e L-17 other chemokines

y

Bone erosion J

Matrix degradation < MMPs < gl bkl > 1L-33

<ag 2> Fulelas BAGOA FAEFY XNREE T EFHOEA Ao
EJQ Y EY3a®B* Blys, B lymphocyte stimulator; APRIL, A

proliferation—-inducing ligand;, MMP, Matrix metalloproteinase; RANKL,

Receptor Activator for Nuclear Factor ¥ B Ligand; RANTES, Regulated

on activation, normal T cell expressed and secreted
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<¥ 2> 20103 ACR/EULAR #FvulE|2 #A QG Agr] &20%

Joint involvement

* 1 medium-large joint 0
e 2-10 medium-large joints 1
e 1-3 small joints 2
e 4-10 small joints 3
e > 10 small joints 5
Serology

e RF (-) and anti-CCP (-)

e RF (+) or anti-CCP (+)

e High RF (+) or anti-CCP (+)

Duration of symptoms

e < 6 weeks 0
e > 6 weeks 1
Acute phase reactants

e CRP and ESR within normal 0
¢ Elevated CRP or ESR 1

ACR, American College of Rheumatology;, EULAR, European League Against
Rheumatism; CCP, cyclic citrullinated peptide; ESR, erythocyte sedimentation

rate; CRP, C-reactive protein
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(Non-steroidal anti-inflammatory drugs, NSAIDs 2]
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FulE] 2~ 83] (European League Against Rheumatism, EULAR)2] @&
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No contraindication for methotrexate

Start methotrexate
or combination® of

conventional synthe-
tic DMARDSs

Clinical diagnosis
of rheumatoid
Arthritis*

Contraindication for methotrexate

Combine with

short-term low dose

glucocorticoids

Start leflunomide
or sulfasalazine,
alone or in

ombination?

Failure phase I:
go to phase Il

Achieve target
within 6 months**

I—»| Yes |—>| Continue

Prognostically unfavourable
factors present

Failure for lack of

such as RF/ACPA, esp. at high levels;
very high disease activity; early joint damage

Add a biologic agent?

efficacy and/or
toxicity in phase |

£
Prog.

1% ourable
factors absent

Change to a second

TNF-inhibitort or
Abatacept or
Tocilizumab

(Rituximab under

Achieve target
within 6 months**

conventional synthetic
DMARD strategy:
Leflunomide, sulfasalazine,
methotrexate alone or in

certain conditions)

Failure phase II:
go to phase Il

\

Other

combination?
(ideally with addition of
glucocorticoids as above

|<—| No|<—

Achieve
target
within 6 months™**

1al DMARD

Change the biological treatment:

other bioclogical drug
Abatacept or
Rituximab or

(second) TNF-blocking drug? or

Tocilizumab

Failure for lack of
efficacy and/or
toxicity in phase Il

Switch to Tofacitinibs

Replace any first biologcal drug by any

(* DMARD)
after at least 1 biolog

Achieve target
within 6 months™*

agent +

<Z¥ 3> 2013¥@ EULAR A IA}ME

AT RA A5 ¢u7E® EULAR,

European League Against Rheumatism; ACPA, anti-citrullinated protein

antibody; DMARD, disease-modifying antirheumatic drug; RF, rheumatoid

factor; TNF, tumor necrosis factor

NSAIDs+= RA ##te] A5y 552 23] g3z = o, Ay S
Wl A7) AL BAEe] &S oustr Esmz F2Z DMARDsS #HE Fo3
T3 NSAIDs= oAl 7ol wa gzt Aol glov, /¥ sxte) vkg Hzt
& 2 Rl 3l UM T8 aEste] A9InS RAgo e L3y, A
28 T AY AT 2\ ARA R4, vz So] r? 53,




654 ol el wH A, sshy AY e O] AAH Yt
ZH RO EE ARt gl #Ad A, 914 BEA (4 proton pump A Al
, g el A2 ddE COX-2 AFA(e

B 4 Adu? RAES 837 g8 AlgEe=

s 33|

Hy 2teADE WE&Fo et

celecoxib, rofecoxib)
NSAIDsE &3 ZoH(E 3).

<® 3> NSAIDs¢ 5 ¢ 545
S £
Celecoxib 100-200 mg orally twice a day
250-500 mg orally twice a day
(Max: 1500 mg/day for up to 6 months)
75 mg orally once a day

Naproxen
(Max: 15 mg orally once a day)
1200-3200 mg/day orally divided in 3-4 doses

Meloxicam

Ibuprofen

L
ofN

o

" DMARDs®| &3 A 3] »
EEERIRES



F7F glo] Z7]olE NSAIDs$F 37 A€ 7)d gkabel A DMARDs7F &
A1 A dZ3l7]= o] @A RA $xFe] oF 2/30 A X 8WH3-S welt T &4

Y

RA®] A5 AFEE+= DMARDs® S7+ U3 2UHEE 4).

<¥ 4> DMARDsY =5 2 EA4=5

3E 52 548
GI symptoms, stomatitis,
rash, alopecia,

Methotrexate v 75-15 mg orally once weekly myelosuppression,
hepatotoxicity, pulmonary
toxicity

v Initial: 400-600 mg orally once
. daily for 4-12 weeks Infrequent rash, diarrhea,
Hydroxychloroquine . . .
v" Maintenance: 200-400 mg orally rare retinal toxicity
once daily
v" Loading dose: 100 mg orally once Alopecia, rash, diarrhea,
daily for 3 days ulcer of mouth, dizziness,

Leflunomide v" Maintenance: 20 mg orally once headache, respiratory tract

daily (may reduce dose to 10 mg infection, increased liver
daily if higher dose not tolerated) enzymes

. Pruritus, rash, abdominal

v' Initial: 0.5-1 g/day orally once o .

. . . . pain, indigestion, loss of
daily or in divided doses twice ) o
dail appetite, nausea, vomiting,

) aily ..
Sulfasalazine . . dizziness, headache,
v" Maintenance: 1 g orally twice . . .
. . reversible oligozoospermia,
daily up to a maximum of 3 .
fever, infrequent
g/day )
myelosuppression
v' Initial: 1 mg/kg/day orally as
single dose or divided twice daily o
] Nausea, vomiting,
(may titrate by 0.5 mg/kg/day ]
myelosuppression,
o after 6-8 wks and every 4 weeks o
Azathioprine infrequent hepatotoxicity,

thereafter); MAX: 2.5 mg/kg/day
v May lower dose 0.5 mg/kg/day
every 4 wks until lowest

effective dose is reached

flu-like illness with fever,
elevated LFTs

_14_



Heysh FAAET, FA8 5o okl A RAS W <Qlel] tigh A7t o] FofA
WA RAS Holel #olst= ¥3 EA(d: tAAE, BAXE, TAX, TNF-a
IL-1, IL-6)5<% AH st AESA AAlo et AT 7ol gastA o
s oAl o] Abgo] FEER Frbsta Yk Q=)

A¢l TNF-a 9AAY RA ABAZAY =Y RA

—_

ARe] HEE A Ao JAPS AAGE AdA BE FEsE AL
2 vEALE? TNF-a 9AA Sl infliximab?} etanercept’} &0 2 1] ap2] k%] 9]

ol Wwe FT g2 TNF-a 9AAe  adalimumab 2 golimumab¥}
certolizumab, IL-1 €A #|21 anakinra, THX & #|A Sl abatacept, BAI¥E<2] CD20
of zZg3dle] A¥gHow BAHAEE AHA7]E  rituximabd IL-6 A A

tocilizumab 5] 7NaxEo] A& 3 )t

_‘]5_



A2d MTM Aul29 8

1. MTM A H]| 29 A9

w9l QAT Frkol wWE oA ARAES Fol AHe] FBARE AT

A Ao dgkem v 2003l 654 ol =le] FE S Medicare

Prescription Drug Plan(Part D)< =38tHA MTM A H]’\%: W A 3} 5} ¢ o o
MTM AH] 2= Part Dell 7F) gk $kxbE Foll o] 7o) whddsks 7HAa gle
), olgfd HEo AxE 98 HAFEQHS ARESaL lo] Azt 31382 (2015
| 7)) olde omnHlE AEste SES dAAeR ofE9 HAHZ AR H
ADR®] #4918l AP Apdkat Sxpo] Roked e RS F3 AEF=EaW
o) &9 Fujste BHow AW Lz 3o} 516

2. MTM AH] 29 F+A4 84

ol A AlTEHE MTM Ar]2= Bdd= vhgdh 28 5719 34 a48 &
stel 4= vk 1) 9FE X 87 E(Medication therapy review, MTR), 2) 7j¢l <&

Z(Personal medication record, PMR), 3) <=3 22434 & (Medication-related
action plan, MAP), 4) <A % = Y9 (Intervention and/or referral), 5) 4|3}

2 3kx} x4 B2 (Documentation and follow—up) (ZL¥ 4).34%

7]

_16_



Medication Therapy Review

Intervention and/or Referral

(MTR)
Integ,iew paﬁer,lt nd .create g Possible referral of patient to ( 1 Per‘s Om.ﬂ
atabase with patent physician, another pharmacist or Create/Communicate Medication
information other healthcare professional Record (PMR)
Review medications for
indication, effectiveness, safety, Medication-
and adherence Iterventons il ith peins Implement | Create/Communicate related Action
aplan Plan (MAP)
List medication-related
problem(s)and prioriize i Tnterventions via collaboration Complete/Communicate \ | Documentation
with physician and other Conduct &
Create aplan healtheare professionals \ 4 Follow-up
<I¥ 4> MTM AMul& FA 849 AR
MTRE oblsh #7 i Bhe] waAsh ugsom o fojxiy] ki
ol ol@ 4RE AAdoR +Hn Brheel, hEHd EAsd 0@ 4
&9 25 GAaw, o dd T2 AN BAES A A8 ANE 9
shiz Aotk MTRel ¢ = A5 vt g™
Qe An, A7 % BEAY, 9E 9 oky, WAHE, FEAgd] o
Bxe] Aztolut 1=7)
.« BE B QAR Bl B )l 2 @R AAA A%
e @7}
o @A A, MEE sl A AR BEHE A7)
o 38} YAtaEStEYH Eus F o dv 8&(d ug AE Qo] olafd)
5 sfop
@A BE FA GEE Ad vEhd 5 A P48 54 o
o el b A Aol A 2 mUHY B
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3. MTM AH| & 7|2 =79 4

7}. 70 Q1 ¢F &5 7] = (Personal medication record, PMR) 7}=

r— — — "
Name: Birth date: | LOGO |
Include all of your medications on this record: prescripfion medications, nenpreserption medications, herbal products, and other distary supplements”.
Always carry your medication record with you and show it to all your doctors, pharmacists and other healthcare providers. L . _ 1

When do | take 1t?
Take for... Start Date| Stop Date Doctor Speclal Instructions

Evening | Bedtima

Glyhuride Sng | Dishetss i i 1/16/08 Johusan (090-0000) | Take with fssd

&
]

This sample Personal Medical Record (PMR) is provided only for general informational purposes and does not constitute professional health care advice or treatment. The patient
(or other user) should not, under any circumstances, solely rely on, or act on the basis of, the PMR or the information therein. If he orshe does so, Lhen he or she does so at his or her
own risk. While intended to serve as a communication aid between patient (or other user) and health care provider, the PMR is not a substitute for obtaining professional healtt
advice or treatment. This PMR may not be appropriate for all patients (or other users). The National Association of Chain Drug Stores Foundation and the American Pharmacists
Association assume no responsibility for the accuracy, currentness, or completeness of any information provided or recorded herein.

<29 5> MAgRIE F=9 o

_19_



T

. &% E 2] 57 E(Medication therapy review, MTR) 7l=

MTR 7}=% ¢fAl7h Shatel] digk ARES Az o=
A BEASe dE $AE9 5 Agetn, TANAL A% ANe FHst

g8 th(2d 6).%

.

gt

MY MEDICATION RECORD 3

Mame: Birth cate: Phone:

Always cammy your medication record with you and show it tor sl your doctore, pharmmacists and othsr hsaltheare providers

Emargancy Contact Infomnation
Mama

Relationship

Phone Mumber
Primary Care Physiclan
Mams

Phone Mumbar
Phammacy/Phamacist

Mamsa

Phone Number
Allergios
Wihat allergies do | haveT Mwditinae facd, atheri | What happened when | had the allergy or reaction?

Other Madicine Problems

Mams of medicing that caused problem | What was tha problem | had with the medicina?

When you are prescribed a new dnug, ask your doctor or pharmacist:
='What am | taking?

=\What is it for?

=Whan dol taks 7

= Ara thers any side affects?

= Ara there any special instructions?
«What if | miss a dosa?

Mo

£l

Drtm Ll up et

Putisnt's Signaturs Haatthcars Providars Signatums Tt et

<19 6> SEXNZAHE 729 o34



. oFE-X] 54 3 4 ¥ (Medication-related action plan, MAP) 7l=

MAP 7=t epabsh @e] @9l shol AYH, B4 AREEE 94

Ao wrogle] AuRgs 7|5t d8Aciay 7).

MY MEDICATION-RELATED ACTION PLAN

Patient:
Doctor (Phona):
Pharmacy/Pharmacist [Phone):

]

i
=

Date Prepared:

The list below has Important Action Staps to help you get the most from your medications.
Foliow the checkiist to help you work with your pharmacist and doctor to manage your modications
ARND make notes of your actlions next to aach em on your list.

Action Steps = What | need to do... Motes == What | did and when | did it...

]

My Mext Appoinitment with My Phamuacist is on: [cdata) =t O am O Ppm

am

<Y 7> FEANZAPAY =9 o34

_21_
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RA A5 &9 AW sjdS 437 9lste] 3z
#, DMARD @ e¥as §eems, g 4
65-74A|, 754 o]/l wet IAES W
AkE RA A= efE(e: DMARDs, 2-H =
Rom, mek RAWY ofy el FrRiEEo R ﬂé‘é?}o]‘/} S
S g E7 Fol 159 NSADDs & g diste] At gk, %
o] okal o] ¥ H| o] 2~ Micromedex® SolutionsZ 83} X5

WA 4 e DDIE #4890 DDI 418 918 RA @450 Agdd ¥e

£< DMARD A& 3 H]A}
Lol (1941 Wk, 19-6441,
Atk

o]

kg ANSAS wlu-Hrretr] 918l Chi-square testE AM&3slon, 53] 8T
Ao| 5RT} 2o o = Fisher's exact tests AF&3Sth p <
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A2d RA #d MTM AH|& »d 3=

Ul=e] MTM A B2 el 78] Sl RA & MTM AH| 2~ RS 556
Atk =W RA #¥ Auz mdel= MTM A¥|2=e] 5744 4 2 &(MTR,

PMR, MAP, Intervention/referral, Documentation/follow-up)E-< X33l =u<
RA #& HAl 7tel=djQldt =iEs TAbste] 43 Adtet o of=dF24
= #ste] RA ¥ A=Y= r A JEeddn. AZgiEs = A8
=, A, 29 8% 55 XS RA oA AT ¢ e FEdd A

gpepsta Hrhek & ARE AT 53], e ZAlel diE Al=ae
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A4 A7

A1d RA X85 &9 AW A

1. A7 gAY 712 WA

Z 8T 4 43008
1823538
2% 007

FOIEA BEQ 27 B3
194]<40) 190 <O <64l || 65K < L0 < 744 T5H 2L40]
[168) 3833) (2333 998)

<19 8> A7 W4 BAE



(22.88%), o =F= 7189 (77.18%)°] L 2.1, 8831 (94.84%) 2
A8k

ol
&E]
5o
v
v
D
rir
o
—_
w
o of

<% 5> Demographic characteristics

54 n(%)

ol (Al), Mean = SD (range) 57.01 = 14.98 (7-89)
<19 16 (1.72)
19-64 583 (62.62)
65-74 233 (25.03)
>75 99 (10.63)

a4
w2t 213 (22.88)
of 2} 718 (77.12)

HYTHF
5 HY 883 (94.84)
Y= 46 (4.94)
kAR 0 (0)
A2 R 1 (0.11)

7] E} 1 (0.11)

_26_



AT EAE Fol 41399 #Abse] FHAEE A glolon, udo] 152
B(1633%)% 7P weker, HdEor uAPF(90%, 967%), Fthe (83,
892%), 1A A 3499, 5.26%), T (417, 44%) w7 dEtth Je F
AR R CY A9, A HAS, 494 A5, doleeyE, FrtE s
Hemae A8, vy F5SAAE, MAER, AR Vs st Sol A
Stk 1 gle] ArE <FE 6>0] YEhAAT

<E 6> Comorbidity

FurA 3 n(%)
A=, 152 (16.33)
A EZ 90 (9.67)
=t 83 (8.92)
A33A A3 49 (5.26)
I 41 (4.4)
AfrtE 13 (1.4)
NdER & NAF 11 (1.18)
AxSTTT 10 (1.07)
FAA A4 6 (0.64)
B 6 (0.64)
B&E 1+ 5 (0.54)
AN SHEEF A 5 (0.54)
S A ] 4 (0.43)
e =ddd 4 (0.43)
A3 3 (0.32)
A4 3 (0.32)
A3d d=4 3 (0.32)
g AldE g 2 (0.21)
EEZEHETF T 2 (0.21)
g4 2 (0.21)
AP HAAA s 2 (0.21)
7] e} 54 (5.8)

_27_



2. RA A2 FEo AW B4

7039 (75.51%) 2] RA 3HAE09] methotrexateS A3 Z o2 vElon 1 9
of gul=s2 Ag¥  DMARDsTE  hydroxychloroquine(3879,  41.57%),
leflunomide(303™, 32.55%), tacrolimus(1319, 14.07%), sulfasalazine(83%, 8.92%)
o] At ol = AHE-H ~HEo]=%  prednisolone(331%,  35.55%),
deflazacort(358™, 38.45%)°] 1 o™ NSAIDs <ol celecoxib(307%, 32.98%)7} 7}3+
ol Ayl o BE ketoprofens 74 TA A7 ofd s HANAZ AW EHACEH L
99| Atz <FE 7> YERARITL

<% 7> Percentage of RA patients using anti-rheumatic agents

Anti-rheumatic agents n(%)
Methotrexate 703 (75.51)
Other DMARDs
Hydroxychloroquine 387 (41.57)
Leflunomide 303 (32.55)
Tacrolimus 131 (14.07)
Sulfasalazine 83 (8.92)
Azathioprine 8 (0.86)
Cyciosporine 4 (0.43)
Mycophenolate mofetil 1 (0.11)
Corticosteroid
Deflazacort 358 (38.45)
Prednisolone 331 (35.55)
Methylprednisolone 9 (0.97)
Hydrocortisone 1 (0.11)
NSAIDs
Celecoxib 307 (32.98)
Naproxen 67 (7.2)
Ketoprofen 18 (1.93)
Meloxicam 11 (1.18)
Aceclofenac 6 (0.64)
Dexibuprofen 1 (0.11)
Flubiprofen 1 (0.11)
Nabumetone 1 (0.11)
Pelubiprofen 1 (0.11)
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DMARD H|AFEw2 417, DMARD A&+ 8907 &2 UEyith. DMARD H]
Ab-gtoll A ZhzE 237 (56.1%) 3 259 (60.98%) 0] ZH o] =9 NSAIDsES A Wikl
om, DMARD Ab&oll A= 7H2F 6749 (75.73%) 7 3847 (43.15%)¢] 2~H 2ol =
NSAIDsE A&ttt 1 99 Aa= <% 8> el

<% 8> A comparison of DMARD non-users and users

DMARD DMARD
o non-users, users, i
ategory n(%) n(%) pvatte
(n=41) (n=890)
Medication
Corticosteroids 23 (56.1) 674 (75.73) 0.005%
NSAIDs 25 (60.98) 384 (43.15) 0.025x
Cormorbidity
Hypertension 1 (2.44) 151 (16.97) 0.009+
Hyperlipidemia 4 (9.76) 86 (9.66) 1.000+
Diabetes Mellitus 0 (0) 41 (4.61) 0.252+
Tuberculosis 0 (0) 3 (0.34) 1.000+
Osteoporosis 0 (0) 83 (9.33) 0.043+
GI disorders 0 (0) 49 (5.51) 0.162+

*Chi-square test A}-&; +Fisher's exact test A}-&
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< 9>l AARE wEep o],

Hhorom, 1027 (47.89%)¢] NSAIDsE 4

2HZo|EE, 3079 (42.76%)°] NSAIDsE * %
FAsh ol ghel FAHOZ Fold Aol

w2} 2139 =

FREQITH AH o] = ARGl

HoAFAG

<% 9> A comparison of males and females

T 1457 (68.08%)¢] ZH Zol=E AW
Soklth oA 718% T

% 55278 (76.88%)©]

210}

Males, Females,
Category n(%) n(%) p-value
(n=213) (n=718)
Medication
Corticosteroids 145 (68.08) 552 (76.88) 0.009:
NSAIDs 102 (47.89) 307 (42.76) 0.185x
Cormorbidity
Hypertension 26 (12.21) 126 (17.55) 0.064
Hyperlipidemia 9 (4.23) 81 (11.28) 0.002x
Diabetes Mellitus 4 (1.88) 37 (6.15) 0.055+
Tuberculosis 1 (0.47) 2 (0.28) 0.542+
Osteoporosis 6 (2.82) 77 (10.72) <0.001*
GI disorders 15 (7.04) 34 (4.74) 0.185x

«Chi-square test AF-&

; +Fisher's exact test AF-&

ttolo wel zE|Rol=9F NSAIDsE 73 A3, 644 oste] &at= FAts
T 4449 (74.12%), 65-T4A1ll &3t abs T 1739 (74.25%), 7oA o]/l &3t
25 T 807 (80.81%)°] LEIZo|=E AWRATE EI, 644 olstel] k= &
A5 T 206678 (44.41%), 65-7T44°] £ot= A5 T 10578 (45.06%), 754 o]l
&3l A5 Foll 38 (38.38%)¢] NSAIDsE A WREAT shx|RE oo wE
e mol =9k NSAIDs®| AW Fole= AR Fo3 2ol ATk 1 ¢
o] ZAmE <3 109 10-1>0] A5
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<X 10> A comparison of different age groups

< 64 years, 65-74 > 75 years,
Category years, n(%) n(%) p-value
(n= 233) (n= 99)
Medication
Corticosteroids 444 (74.12) 173 (74.25) 80 (80.81) 0.353x*
NSAIDs 266 (44.41) 105 (45.06) 38 (38.38) 0.493x
Cormorbidity
Hypertension 65 (27.9) 25 (25.25) <0.001
Hyperlipidemia 38 (16.31) 12 (12.12) <0.001:
Diabetes Mellitus 19 (8.15) 6 (6.06) 0.002x
Tuberculosis 0 (0) 1 (1.01) 0.423+
Osteoporosis 46 (19.74) 21 (21.21) <0.001:
GI disorders 19 (8.15) 7 (7.07) 0.030*

*Chi-square test A}-&; +Fisher's exact test A}-&

<% 10-1> A comparison of patients < 64 years

< 19 years, 19-64 years,
Category n(%) n(%)
(n= 16) (n= 583)
Medication
Corticosteroids 9 (56.25) 435 (74.61)
NSAIDs 9 (56.25) 257 (44.08)
Cormorbidity
Hypertension 0 (0 62 (10.63)
Hyperlipidemia 0 (0) 40 (6.86)
Diabetes Mellitus 0 (0) 16 (2.74)
Tuberculosis 0 (0) 2 (0.34)
Osteoporosis 0 (0) 16 (2.74)
GI disorders 1 (6.25) 22 (3.77)
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DMARD A&+ T o DMARDs$} A~HZo|=E W &34 AL&3 3kxlE0] 363
H(40.79%) .2 7} ekt DMARDso] 28 Zo]=9} NSAIDsE H &3 x5
& 3149 (35.28%)°]l e, DMARDWS wWiso=w e 3sxse 1459
o

(16.29%)°] 21 i, DMARDs®} NSAIDsE W83 A5 687 (7.64%) = LEFRY
A5 Foll MTXE AWt g0

t}. DMARD®RHS ©@=5Q¥Ho g zuke
1309 o= 71 Zgkon tLo® HCQ, LEF, SUL, TAC o= uyehyt
MTX¢} th2 DMARDsE #4438 4o MTX+HCQ7F 1948 o2 714 @okown,
oo &3l= HEEY $xlEo] ‘DMARDs+corticosteroid+NSAIDs(989, 50.52%)
2} ‘DMARDs+corticosteroid(719, 36.6%) 5 X Wurekch, gk 1667 2] A=)
‘MTX+LEF'E AWiti=d], o]5 Fol ‘DMARDs+corticosteroid’ & Wik 3k}
S8 757 (45.18%), ‘DMARDs+corticosteroid+NSAIDs' S W2 a5
(2651%)%2 YEFSTE MTX o]l9ld th& DMARDsE H-& AW 4 9-+= 374
o]2l&=dl, ‘HCQ+SUL #Hgao] 11Mos 7bd wekon, o] Fo 64(54.55%)¢
‘DMARDs+corticosteroid” 8. &2 HWukoty, 1 €] A5+ <3E 11> A4
Aok

W

]
3F
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<X 11> Prescription patterns of anti-rheumatic agents in DMARD users

DMARDs +
No. DMARDs DMARDs + DMARDs + . .
) . corticosteroid
DMARDs of only, corticosteroid, NSAIDs,
Pts (%) n(%) n(%) C RS
n(%)
DMARD users 890 145 (16.29) 363 (40.79) 68 (7.64) 314 (35.28)
Monotherapy
MTX 130 42 (32.31) 42 (32.31) 10 (7.69) 36 (27.69)
HCQ 59 11 (18.64) 15 (25.42) 18 (30.51) 15 (25.42)
LEF 57 8 (14.04) 30 (52.63) 1 (1.75) 18 (31.58)
SUL 22 4 (18.18) 3 (13.64) 6 (27.27) 9 (40.91)
TAC 9 2 (22.22) 4 (44.44) 0 (0) 3 (33.33)
AZA 1 0 (0) 1 (100) 0 (0) 0 (0)
Cyciosporine 1 0 (0) 1 (100) 0 (0) 0 (0)
Mycophenolate mofetil 1 0 (0) 1 (100) 0 (0) 0 (0)
Combination therapy
MTX+other DMARDs 573 74 (12.91) 246 (42.93) 28 (4.89) 225 (39.27)
MTX+HCQ 194 13 (6.7) 71 (36.6) 12 (6.19) 98 (50.52)
MTX+LEF 166 37 (22.29) 75 (45.18) 10 (6.02) 44 (26.51)
MTX+TAC 85 11 (12.94) 37 (43.53) 1 (1.18) 36 (42.35)
MTX+HCQ+LEF 62 8 (12.9) 35 (56.45) 3 (4.84) 16 (25.81)
MTX+HCQ+SUL 26 1 (3.85) 11 (42.31) 1 (3.85) 13 (50)
MTX+SUL 13 1 (7.69) 4 (30.77) 1 (7.69) 7 (53.85)
MTX+HCQ+TAC 13 1 (7.69) 6 (46.15) 0 (0) 6 (46.15)
MTX+LEF+TAC 5 2 (40) 3 (60) 0 (0) 0 (0)
MTX+LEF+SUL 1 0 (0) 0 (0) 0 (0) 1 (100)
MTX+SUL+TAC 1 0 (0) 1 (100) 0 (0) 0 (0)
MTX+others 7 0 (0) 3 (42.86) 0 (0) 4 (57.14)
Other combinations 37 4 (10.81) 21 (56.76) 4 (10.81) 8 (21.62)
HCQ+SUL 11 2 (18.18) 6 (54.55) 1 (9.09) 2 (18.18)
HCQ+LEF 7 0 (0) 5 (71.43) 1 (14.29) 1 (14.29)
HCQ+TAC 6 1 (16.67) 4 (66.67) 0 (0) 1 (16.67)
LEF+TAC 3 0 (0) 3 (100) 0 (0) 0 (0)
SUL+TAC 2 1 (50) 0 (0) 0 (0) 1 (50)
Others 3 0 (0) 3 (375) 2 (25) 3 (375)
MTX: methotrexate, HCQ: hydroxychloroquine, LEF: leflunomide, TAC:

tacrolimus, SUL: sulfasalazine, AZA: azathioprine; Pts: patients
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<3} 12> AAgE vle} o] DMARD HIAFgwoll &3l AES BF 419
ojlon, o]Fo AHRZo|=E AWREE x5S 23W o] al, deflazacorts 16
(39.02%) 0] A WREQkTE NSAIDsE A WHhe 3258 257 (60.98%) 0.2 YEF
d), o]F ol naproxene 139 (31.71%), celecoxibS 119 (26.83%)¢] ] Hidtqkt}. A~
Zol=9 NSAIDsE HE HAYwe IANEL BF THOo=R ‘deflazacort +
celecoxib’'s 3% (7.32%), ‘deflazacort + naproxen'S 3% (7.32%), ‘deflazacort +
naproxen + Kketoprofen'& 17(2.44%)°] A ®akth Ketoprofene W H A= F=2
7= ATk,

o

<% 12> Prescription patterns of anti-rheumatic agents in DMARD
non-users

Anti-rheumatic agents n (%)
DMARD non-users 41 (100)
Corticosteroid 23 (56.1)
Deflazacort 16 (39.02)
Prednisolone 7 (17.07)
NSAIDs 25 (60.98)
Naproxen 13 (31.71)
Celecoxib 11 (26.83)
Ketoprofen 2 (4.88)
Meloxicam 1 (2.44)
Corticosteroid+NSAIDs 7 (17.08)
Deflazacort + celecoxib 3 (7.32)
Deflazacort + Naproxen 3 (7.32)
Deflazacort + naproxen + ketoprofen 1 (2.44)
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;q l:lo]— ook /\L%

% A

<3 13>

A A Bk

DMARD #5802 MTX7F w4 (311, 23.85%)7 14 (99', 76.15%) =5 A

=

7 Wol AwEHAoY, EAHSRE {3 Aole= gldd. MTXE x3s
DMARD &8 FTdA MTX+HCQ7F P43 (397, 20.1%)3 o1 (155%, 79.9%)
mol A b gl AE qlr.
<3 13> DMARD use patterns according to gender
DMARDs Male, n(%) Female, n(%) p-value
DMARD users 198 (22.25) 692 (77.75) 0.033*
Monotherapy
MTX 31 (23.85) 99 (76.15) 0.635%
LEF 10 (17.54) 47 (82.46) 0.378x
HCQ 13 (22.03) 46 (77.97) 0.967*
SUL 10 (45.45) 12 (54.55) 0.008%*
TAC 3 (33.33) 6 (66.67) 0.425+
AZA 0 (0) 1 (100) 1.000+
Combination therapy
MTX+other DMARDs 121 (21.12) 452 (78.88)
MTX+HCQ 39 (20.1) 155 (79.9) 0.546%
MTX+LEF 32 (19.28) 134 (80.72) 0.401*
MTX+TAC 26 (30.59) 59 (69.41) 0.032:
MTX+HCQ+LEF 13 (20.97) 49 (79.03) 0.896%
MTX+HCQ+SUL 6 (23.08) 20 (76.92) 0.854*
MTX+SUL 1 (7.69) 12 (92.31) 0.318+
MTX+HCQ+TAC 2 (15.38) 11 (84.62) 0.745+
MTX+LEF+TAC 1 (20) 4 (80) 1.000+
MTX+LEF+SUL 0 (0) 1 (100) 1.000+
MTX+SUL+TAC 0 (0) 1 (100) 1.000+
MTX+others 1 (14.29) 6 (85.71) 1.000+
Other combinations 10 (27.03) 27 (72.97)
HCQ+LEF 0 (0) 7 (100) 0.155+
HCQ+TAC 0 (0) 6 (100) 0.162+
HCQ+SUL 6 (54.55) 5 (45.45) 0.014:
SUL+TAC 0 (0) 2 (100) 1.000+
LEF+TAC 3 (100) 0 (0) 0.015+
Others 1 (125) 7 (87.5) 0.404+
MTX: methotrexate, HCQ: hydroxychloroquine, LEF: leflunomide, TAC:

tacrolimus, SUL: sulfasalazine, AZA: azathioprine
*Chi-square test AF-&; +Fisher's exact test AF-&
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ttolel w& DMARD AW ¢S 843 ZAAE <E 14> AASAH
DMARD ©@=geW oz MTX7F 6441 ©]8H92%, 70.77%), 65-744(28%8, 21.54%),
754 ©173(10%, 7.69%)M 7Hg ol AEHAo, Al o Frell SAA] #F24d
= It MTXE ¥%3 DMARD ®¥E&8% FoA MTX+HCQ7F Al o &5
ol 7HF el  AwHlow ogom  MTX+LEF, ‘MTX+TAC,
MTX+HCQ+LEF, MTX+HCQ+SUL’ 2% UEls:

<3 14> DMARD use patterns according to age

< 64 years, 65-74 years, > 75 years,

DMARDs n(%) n(%) n(%) P
DMARD users 567 (63.71) 225 (25.28) 98 (11.01) 0.106*
Monotherapy
MTX 92 (70.77) 28 (21.54) 10 (7.69) 0.169%
LEF 42 (73.68) 13 (22.81) 2 (3.51) 0.115+
HCQ 39 (66.1) 13 (22.03) 7 (11.86) 0.834*
SUL 18 (81.82) 2 (9.09) 2 (9.09) 0.175+
TAC 6 (66.67) 0 (0) 3 (33.33) 0.036+
AZA 0 (0) 1 (100) 0 (0) 0.363+
Combination therapy
MTX+other DMARDs 347 (60.56) 157 (27.40) 69 (12.04)
MTX+HCQ 125 (64.43) 44 (22.68) 25 (12.89) 0.339%
MTX+LEF 96 (57.83) 52 (31.33) 18 (10.84) 0.241*
MTX+TAC 45 (52.94) 31 (36.47) 9 (10.59) 0.073%
MTX+HCQ+LEF 38 (61.29) 17 (27.42) 7 (11.29) 0.977*
MTX+HCQ+SUL 15 (57.69) 6 (23.08) 5 (19.23) 0.419*
MTX+SUL 10 (76.92) 0 (0) 3 (23.08) 0.029+
MTX+HCQ+TAC 10 (76.92) 1 (7.69) 2 (15.38) 0.248+
MTX+LEF+TAC 3 (60) 2 (40) 0 (0 0.800+
MTX+LEF+SUL 1 (100) 0 (0) 0 (0) 1.000+
MTX+SUL+TAC 0 (0) 1 (100) 0 (0) 0.376+
MTX+others 4 (57.14) 3 (42.86) 0 (0) 0.509+
Other combinations 22 (59.46) 10 (27.03) 5 (13.51)
HCQ+TAC 5 (83.33) 1 (16.67) 0 (0 0.552+
HCQ+SUL 4 (36.36) 3 (27.27) 4 (36.36) 0.034+
HCQ+LEF 3 (42.86) 3 (42.86) 1 (14.29) 0.597+
LEF+TAC 2 (66.67) 1 (33.33) 0 (0 1.000+
SUL+TAC 2 (100) 0 (0) 0 (0 1.000+
Others 6 (75) 2 (25) 0 (0) 0.636+

MTX: methotrexate, HCQ: hydroxychloroquine, LEF: leflunomide, TAC:
tacrolimus, SUL: sulfasalazine, AZA: azathioprine

*Chi-square test AF-&; +Fisher's exact test A}-&
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AF RSl Al AE DMARDsS &9 &3S <& 15>9 <3
Aletgith HCQO i & 3% FoFw 28295 mgeldlon, B+ & 7o 4 +
= 55.13Yollth. TR AFEE HCQY &WHe ‘ofd-AY A% 308(189%
48.84%)' 3} ‘o}H A% 30%-(184™, 47.55%)'°] %
ofke 1289 mg, B & T 4 FE 59.96¢Ucl . LEFS A i
gAtso] obf AF 30%¢ LEFE HE&3t= Aoz yeynh MTXS B 5 3
F R 11.24 mgollew, Hit F 5o d = 8119=E YEETE MTXE

Agure gaRe] 450l F 18 A9AF 0% MTXE 283550k

32
—
t
o
Lo
o
o
o
o
=t
of

QL
i
—m

Category HCQ LEF TAC SUL AZA
ZF otF FIHE mg 282.95 12.89 1.71 1039.63 75
%“ —?‘ok a5 o 55.13 59.96 52.83 53.63 4413
o u, H(%)
obzl Ad A% 30% 189 (48.84) 0 (0) 5 (3.79) 61 (75.31) 5 (62.5)
obz A% 30% 184 (47.55) 298 (98.35) 26 (19.7) 18 (22.22) 3 (37.5)
A A% 30+ 13 (3.36) 5 (1.65) 101 (76.52) 2 (2.47) 0 (0)
7] e} 1 (0.26) 0 (0) 0 (0) 0 (0) 0 (0)

HCQ: hydroxychloroquine, LEF: leflunomide, TAC: tacrolimus, SUL:

sulfasalazine, AZA: azathioprine

<% 15-1> MTX usage patterns

Category MTX

Z 3% F4%, mg 11.24

T FF Y 4 8.11

<+ n(%)
F 13] o}zl A 30+ 30 (4.27)
T 13 A94Hd 308 0 (0)
T 13 o} A% 30 1 (0.14)
F 13] A92A%F 30+ 669 (95.3)
7] €} 2 (0.28)

MTX: methotrexate
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Aol g A sl Al A

H ¥ 16> AA s}
Prednisolone®] # & 35 FoF

<
2 564 mg, B T T A T 484740l
ow, grlE== AREE &2 ob3 A5 3021754, 53.03%)'# ofxl-AH A%
304 (127, 38.48%) ©] A t}. Deflazacorte] 74-%-o Hit & 315 FFF2 546 mg,
Hit T FF o & 500043 th Deflazacorts W2 dif29] xtEo0]

deflazacortE oFx 2% 30&c] & &3}

<% 16> Corticosteroid usage patterns

Category Prednisolone Deflazacort Methylprednisolone
% 37 Tk, mg 5.640 5.458 3.556
T 5 d F 4 48.468 49.997 55.556
49, n(%)
obxl A A% 30 127 (38.48) 77 (21.51) 2 (22.22)
obzl A% 30% 175 (53.03) 240 (67.04) 5 (55.56)
A A5 308 5 (1.52) 0 (0) 0 (0)
ALz B8 20 (6.06) 38 (10.61) 2 (22.22)
=28 Al 5-8(PRN) 3 (0.91) 3 (0.84) 0 (0)
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Celecoxib®] Hit & 3+
orl, b4 el AHgR S obd A 3021607
o] Bfel= 3 F &7
t}. Naproxen®] &% F

o] At

AT AEANA AYE NSAIDse &§9-&%F= <E 17> AAEAH
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. Naproxen
34704 o] %

obEAY AF 308, obF AF 308, BaA g

a1
o
)
X
o
32
T O

<X 17> NSAIDs usage patterns

Category Celecoxib Naproxen Meloxicam Aceclofenac
% o F T, mg 264.495 630.597 9.545 133.333
T FFd 54 47.980 34.701 36.909 47.167
49, n(%)
obd A9 A% 30% 96 (31.27) 19 (28.36) 3 (27.27) 1 (16.67)
obzl A% 30% 160 (52.12) 20 (29.85) 2 (18.18) 0 (0)
Ad A5 304 18 (5.86) 2 (2.99) 0 (0) 0 (0)
oA 58§ 32 (10.42) 20 (29.85) 6 (54.55) 5 (83.33)
7] et 1 (0.33) 6 (8.96) 0 (0) 0 (0)
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2E4S Ao RA FAH(1529) Foll 427 (27.63%)°] celecoxib, 8% (5.26%)
o] naproxen, 3% (1.02%)°] aceclofenacs WU TH(E 18). =3 TS &ub
Aglo g 71xa = RA A1) ol 1278(29.27%)2 celecoxib, 37 (7.32%)

< naproxens AF&3FATHIE 19).

<% 18> NSAIDs usage patterns in patients with hypertension

Category Celecoxib Naproxen Aceclofenac
18 n(%) (n=152) 42 (27.63) 8 (5.26) 3 (1.02)
% olF 54 mg 247.619 625 100
%— —TT:‘Ok g g, o 49.071 45 58.333
S n(%)
obxl A9 A% 30% 11 (26.19) 3 (375) 0 (0)
obd 2% 30 26 (61.9) 3 (375) 0 (0)
A A% 308 3 (7.14) 0 (0) 0 (0
oA 58 1 (2.38) 0 (0) 3 (100)
7] €} 1 (2.38) 2 (25) 0 (0

<X 19> NSAIDs usage patterns in patients with diabetes mellitus

Category Celecoxib Naproxen

T, n(%) (n=41) 12 (29.27) 3 (7.32)

Z 3% 7, mg 216.667 500

T 5 d 4o 46.75 64

4 n(%)
obd A A% 30+ 1 (8.33) 1 (33.33)
ol A% 30+ 10 (83.33) 1 (33.33)
AY A5 308 0 (0) 0 (0)
HaA EE 1 (8.33) 1 (33.33)
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tHlE A% DMARDs¢F th& oFEite] 43z8S Ao oFst dio]E o]~
(Micromedex® Solutions) & Z-&3}o] A S <F 20>°l AAlEITE ol
=2 AHW¥E DMARDsE MTX, SUL, TACellem, 53] MTX$ TACE RA9
A5AZ &3] 0] NSADset 4717 RA X 54 H8o= s 9474 23
S s HEx oz AL&3k= PPIsztel DDIE HoFAth 7Hd gulzsz A
MTXZE NSAIDs¢ WE Fojs 29 leukopenia, thrombocytopenia, anemia®2} #
= MTXO =45 S7HZ F o, =3 PPIs¢t 7 A& Al MTXS thAt
Ao €% & 7= Aow YT

MTX¢t 8 RA AW k& classihe] A3 2&s 43 4345 <G 21> Al

A1kt PPIs <9 lansoprazole, H2Bs % © cimetidine, famotidine, nizatidine,

ﬁd
ro
iy,
_Y‘_I‘

i

Jm

ranitidie, thiazideZ] ©]%A] <ol chlorothiazide, bendroflumethiazide, CCBs <9l
amlodipine, nicardipine, nifedipine, felodipine®] MTX<¢} & 2t8o] §l= ZHo=
velstth =3 TACS 8 RA AW & classite] Aa484S £43 A=
<E  22>°] AAsA=Y, PPIs ol pantoprazole, H2Bs <ol famotidine,
nizatidine, ranitidine, thiazideZ] ©]%x A <ol hydrochlorothiazide, chlorothiazide,
bendroflumethiazide”t TAC$} 4&ztgeo] glv Aoz yetgrh. 53], TAC
amlodipine, nicardipine, nifedipine, felodipine®} F&2H-8S HoF¢ oL}

amodipineS A|¢]$ t}2 CCBs9 J3 28 Al 2= (severity) = moderateS th.

rr
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<E 20> 9Hl=E AW DMARDs¢ & EY A5 2§

Qualtiy
Drug Interaction Drug Severity of Summary
evidence
. . increased hepatotoxicity and
leflunomide major excellent .
bone marrow toxicity
increased concentration of
. MTX & its metabolite &
omeprazole major good . .
increased risk of MTX
toxicity
increased and prolonged
esomeprazole major good plasma concentration of
MTX MTX & its metabolite
. . increased risk of MTX
dexlansoprazole major fair .
toxicity
L . increased MTX exposure &
hydrochlorothiazide major good .
enhanced myelosuppression
celecoxib major fair increased MTX exposure
naproxen major fair increased MTX toxicity
meloxicam major fair increased MTX exposure
ketoprofen major good increased MTX toxicity
aspirin major good increased MTX toxicity

% MTX: methotrexate, HCQ: hydroxychloroquine, LEF: leflunomide, TAC:
tacrolimus, SUL: sulfasalazine

& major: HFEAEAG0] YL WD + dol WAW JuNET HastAy
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<E 20> (A%)

Qualtiy
Drug Interaction Drug Severity of Summary
evidence
cyclosporine moderate  good loss of cyclosporine efficacy
SUL . increased risk of
methotrexate moderate fair .
hepatotoxicity
omeprazole major good increased TAC exposure
esomeprazole major good increased TAC exposure
dexlansoprazole moderate  fair increased TAC concentration
celecoxib major good increased acute renal failure
naproxen major good increased acute renal failure
TAC  meloxicam major good increased acute renal failure
ketoprofen major good increased acute renal failure
. . . increased risk of
cyclosporine major fair .
nephrotoxicity
. . . increased TAC exposure &
amlodipine major fair

toxicity
< MTX: methotrexate, HCQ: hydroxychloroquine, LEF: leflunomide, TAC:
tacrolimus, SUL: sulfasalazine
< majort FEGTAE] AWEE AFFE F o 4
WA S 98 oA Aslel Rad
pzs

% moderate: SFEATH G o7 Ao AEHE oA 4 glo] gA|xZHe] A

S

IR P R
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<E 21> MTX¢ 2 RA A% °%FE class?te] A3 38

Drug Drug class Interaction drug Severity Quality of evidence Summary
esomenrazole maior ood increased and prolonged plasma concentration of
Proton pump b J g MTX and its metabolite
inhibitors lansoprazole - -
(PPIs) pantoprazole major good increased risk of MTX toxicity
dexlansoprazole major fair increased risk of MTX toxicity
Histamine-2 cimetidine _ _ _
famotidine - -
block —
ocKers nizatidine - -
MTX (H2Bs) ranitidine - -
L. . increased MTX exposure & enhanced
hydrochlorothiazide major good .
Thiazides myelosuppression
chlorothiazide - - -
bendroflumethiazide - -
Calcium amlodipine - -
channel nicardipine - -
blockers nifedipine - -
(CCBs) felodipine - - -

< MTX: methotrexate

% major: FEREAE0] ARE PRY & o] AAF AwHE HaseAd WAG] A8 o4 Aol Rad
[

e

& fair AHETFER BAE RES 947} Gestor nels ¥ o, FE4EAge] 9g A0 4 AL oo
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<E 22> TACS 2 RA AW <%E class3te A3 38

Drug Drug class Interaction drug Severity Quality of evidence Summary
Proton pump esomeprazole major good increased TAC exposure
inhibitors lansoprazole moderate fair increased TAC concentration
pantoprazole - - -
(PPIs) dexlansoprazole moderate fair increased TAC concentration
Histamine—2 cimetidine moderate fair increased TAC concentration
blockers fe.lmo.tl(.ime — — —
nizatidine - - -
TAC (H2Bs) ranitidine - - -
hydrochlorothiazide - - -
Thiazides chlorothiazide - - -
bendroflumethiazide - - -
Calcium amlodipine major fair increased TAC exposure
channel nicardipine moderate fair increased TAC exposure
blockers nifedipine moderate fair increased TAC concentration
(CCBs) felodipine moderate fair increased TAC exposure

< TAC: tacrolimus

i}
et

AYe RS 5 Qo AAe GrNE AnsHAY PAsI] 8l <52 Yol
o e )
4
& fair AV BAE RES) et elstgow nes ¥ u, s Ee] 9 Ao YA AL sy
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S0 O cwelesporin [ WITE
Ta&LC 1 PFl= O NSAIDs O cvclespering [ armledipine
LEF [ warkerin O rifempin [ cholestyrainine
HC@ 1 digo=in

BATE: methotreszate, HCG: hydroxvchloroguine, LEF: leflunomide, TAC: tacrolimus,
UL+ suolfasalazine, FPPlst proton  pame inhibitors, NSAIDs:  non-steroidal

anti-inflammatory drugs

<9 9> FrtE 2 #4449 #9 AIYZE

This figure was adapted and modified from the references 34 and 35.
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This figure was adapted and modified from the references 34 and 35.
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ERE] A~ B39 Follow-up A3ISfAE

Tag W B W
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E R (3w [0 04 | magg
z 4 orers] o
soan -
Rk 29 [ @=a |

G Hg 2 2 S} |

o/ppolors WHASHEAISAE ET) |

EOE -~ JFF AJuoks WAGTE |

Ha8okE | O DKARD O Cetticostersid O NEBAIDs O A1EK :
= = 12
o= 18] e | ZFE| 3 2
ug (dewm) | semr | T up | zomy
225 O
(]
]
S e aE At
BT OLEF [OFFlz [OHZTZ [OHNsAlls [ aspiin
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SUL [ cwelosporin [ MTHE
TAC O FFls O N2alle O cwclosporin [ amlodipine
LEF (] warfarin [ rifsrmpin [ cholestyramine
i ] [ digoxn

FAT 2 methotrexate, HCGQ hydroxwehloroquine, LEF! leflunomide, TAC! tacrolimus,

SUL: sulfagalasine; FPIst proton puomp inhibkiters, NSAIDs: non-stereidal
anti-inflarmnmatory drags

<ad 10> FvutEl2 #FH I Follow-up AIFY2E

This figure was adapted and modified from the references 34 and 35.

_49_



A FAY AR F=9 £48 7 . OFL{ ¢

LR 9 =S40 JEL

gL 49, +E F49] 55N

BiHJ} 5150

A BAGL 401w 550 QAL

AHH=E0 MEH

=45 |44 384

FEOIL HAH S0 B8N

SHHE-A40] L

g0 ALY d=He &2 49 &0

0] 2L TE A= 5409 5150,

TS0 A 57t U= #0| 99t

HEO 4 £45 4] W

o] & £ A4 QR

HF0] 5584

439 E5 LNAY T 50 ods H0] SIS

TFHHA BIH ARFEY =5k

ALZ0] ROE A T2 F A= es E WO SEits 2% J= 0] AE U9
THY 0, D OlfE FIUYIN

AT0 ROEE BEY T2= U 9AYT FHol AF LI
DY YO, FAYLIR

O, B3 AE TSI FIHF TH |

HAEEAL SR RO of=0] USUIR

EHIT B9 590E 50 G20] UaLP

TERHUEE FOT + U= 050 GFUIN

FSHIAEE FUY + U= A0 AFUIN7

" S8 S04 ZAR gis 9RE0] EEUAT

g9 oA A3 AH

Eollowup A

<2y 10-1> Frle& #2949 Follow-up AIY2E

This figure was adapted and modified from the references 34 and 35.
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%A]—é}%ﬂE}ZMS ol A 2009 o]l o] Foll w7 3
el RA 8o sl 6541 ol 4l RA 5 Eo] o 250 =& Ao 2AFY
o2 B, B oAe] AopAE girite] RA #AE] 654 el e A
o2 U, Aoldt ZnE nelFnk oleld Az olulE T A7 ] TR

—_

S

o

o2
l‘N
S
>
=
o
rlr

F% Pae AoldA Ad Aoz Amdt.
Aol Fol@ RA 8450l /Mg Bol /M Qi $uAse ndg, 149
%, 20EE, 949 A8 wow »}E}mcﬂ, o) sHRolEE B7IF B8

A NE 2014 1)

o]l A Makol et al.ol ©]a] 3% 34 A-ZAutol] ostH, 1980-1994 3 H]

W 1995-2007d] B @& RA $AtEo] A Ro|E=E I Al&—s}% Ao

Ehon w3 AR =E X3 RA x5S DMARDsS 71402 ALga)

U, A7 2HZolEE BE&SthY? aeld o}b® 1A RA #xte] s Ro|=
=

AbE el Wik A7 vinlstRR, &5 Hu g&folal gl RA S

|
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A E e olet BEE AFrF ey ArRE.

2 AT gk 23 omTiHe] 9 RA $AEo] UMY tNIER AW vk
DMARDE MTX#Z uelgEd], o] 20139 EULAR # A} Ao o] Fo]7
ATrAFe ARt ON 201330 EULARS daAbde] oald, RA 3Hxjol A
MTXE 13 522 A48 AL Au3dg? Xt 2 A3 A= v
T3 RA 2o] Aol A AAsdonz A Fojdt RA 59 of
g o 5ol weEba, AAl 94 @l fAEe] daAbge] wel MTX
E 13 ARGER AW B Jdux gFE B A8 FF gdne] 3Ed
T7F 28 Zow Atz Hn. FEg 20140 wujel A 747*_%34:‘/\}”37}% t] o]
Ejjo] ~ 5 &85t AAH Jin et al.?] AFoAE= DMARD ©58¥H o2 HCQ,

o2 MTX+HCQ7F 7} ®ol A Aoz ZA}HOiEP?’G e
DMARD ©5awWoz 7} wol Awd &S MTXelew, Wgawos
MTX+HCQ7} Aol F A5 A3 kel Zpol7b ATt olelst Aip= ofn}
T AT e B R gAY AW HdEEe] AoloA 7]R1E Fo=E
A ZF o},

g, 2 A= RAY AR

Attt MTXS 4%, T2 AbEE = 882 'F13] A9A$ 308&'°c] 6699 o=
]_

Mg ggken, Hyt F £ A £ 811¥oldd], ol R RA FAE
MTXE 1596 & ¥ 28302 MTXe] I 287170 g 85 ol golde
Aoz AlmHTh MTXE 454 3 ¥ 75-15 mgs A2 5938 MTX
o] Bt a5 FoFaFo] 1124 mgo @ YEh, tii-Ee] RA $xE0] A Hg &=F
S o] w1 Qe Aow Abmdth wd, MTXo]¢le DMARDs® Hi & Fo

RA A5E &1 F=2 A" 2HZo|=+ prednisolone, deflazacort,
methylprednisoloneS E3t3lth AH|Eo|= F2 ‘olx A4 AZF 308 = ‘of
A A% 3077 H&SR o, A9 RA $atE0] AdE Ee oA &g
Aow yeyt 53], EULARS prednisolone < 75 mg/day®t Y3 &F=

A(low) &%, 75-30 mg/dayES F7Hmedium) €%, > 30 mg/dayS iL(high)
Fo g Aotatg o A Rol=o] g0l R Sxtol A AL TS ALE

o

ol
-
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= Blol nHigtA ettt 53], & A9 ZA¥y, tHIERE AMEE AHERO|=E
prednisolone¥}  deflazacort® WEFSTE.  Nayak et al.e] 2lFol  <¢3H4H,
prednisolone® W3} deflazacort’} © 12 ADR profileS 743 Y& Aoz H
VEATGS E3 o] AFI} o] Fojxl o] FulEla W HYPAIAY AEHY
22k 9571)A AL mEs, 12 oA RA FAENA AWEE 2HZEo=
o] FHE HA-FA e A7 FF dasitha AbmETh

RA X 5o 7Fd o] A"sE NSAIDs: celecoxibollom, F& ‘oz xy 2
$- 307 = ol A% 30 el H-E&3F3Ath Celecoxib®] sHF &S 200-400
mgl & dtFel F ¥l B8t o dEA JukF 2 ATFolA RA FHAEC]

A& celecoxib®l Bt F aFF FoFRFES oF 2645 mgo® UEL, o] ofE9] 8t
=
=

F A EEs 2eA Foth 53], ndstoly G o] AFHEgke 913 el
< 7HA L e 3ROl Al NSAIDs7F w44 A1 (Acute Kidney Injury, AKDS
T & glong AL Fort sttt Ao Fold RA FAE Tl
sirdstow udYgoly S 7HA A oW A NSAIDsE #5838 A= 7t

4170t} o]S2] NSAIDs B $oF o 47 gk 852 7] A

to 1Y
—
a1
N
)
&

T7F AAEQom g NSAIDsE ¢13] JA Al A&A)o] %}*ME%X] o] = oF &=
[e3]
P

£ g

2~ 7] (Beers Criteria)< V= =2138}3] (American Geriatrics Society, AGS)
I
=

b RBaF obE W g YHS hu, GBS hdstn AP AET BHO

&=, 654 o] o wRlEelA AW wW Fort ok ookE ks AAS Tx
g BEo® 20129 7lEol 11670 Aol AWl wAgle] wlEo]l Foefordd
ojoFF o R AAFATHGE 23).1 Hlolx V]FEel osW, NSAIDsE 754 o], 2
Hzolt 5§ &4 e JFEAAE H&ate AAES 23 AGH =
b 23 ALY 91840 =2 oA TaEjofdt FEE T HIA(:
proton pump inhibitor ¥+ misoprostol) ¢} A A}&EE AL @AAsGM B oA
o] A}, NSAIDst 654 ©]4Fe] RA A5 Foll oF 43%ol Al AW =A==, olF

heF 7% 3kxtEo] AT WA (o esomeprazole, pantoprazole, ranitidine,
sucralfate) S $HA AHkoktt. A 9E RA $AE9 AWMARE Aol A3
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<E 23> 2012d "= x=913%3

2AAY g BHY

gourma NSAIDs EH8o=2 23

WA 7158 ADRs<

H o] & Z]Fod A AAIGE A EdA AWAd

Therapeutic category or Drug

Examples of Drugs

Anticholinergics (TACs A 2])

1" generation antihistamines: brompheniramine,
carbinoxamine, chlorpheniramine, clemastine,

diphenhydramine, doxylamine, promethazine

Antiparkinson agents

benztropine, trihexyphenidyl

Antispasmodics

belladonna alkalodis, clidinium-chlordiazepoxide, dicyclomine,

hyoscyamine, propantheline, scopolamine

Antithrombotics

dipyridamole, ticlopidine

Anti-infective

nitrofurantoin

Alpha; blockers

doxazosin, prazosin, terazosin

Alpha agonists (central)

clonidine, guanabenz, guanfacine, methyldopa, reserpine (>
0.1 mg/d)

Antiarrhythmic drugs (Class Ia, Ic, III)

amiodarone, dofetilide, dronedarone, flecainide, ibutilide,

procainamide, propafenone, quinidine, sotalol

Disopyramide

Digoxin > 0.125 mg/d

Nifedipine (immediate release)

Spironolactone > 25 mg/d

Tertiary TCAs

amitriptyline, clomipramine, doxepin > 6 mg/d, imipramine,

trimipramine

Antipsychotics (1% and 2" generation)

1% generations: chlorpromazine, fluphenazine, haloperidol; 2™
generations: aripiprazole, clozapine, olanzapine, quetiapine,

resperidone, ziprasidone

Thioridazine, Mesoridazine

Barbiturates

amobarbital, pentobarbital, phenobarbital

Benzodiazepines

Short and intermediate acting: alprazolam, estazolam,
lorazepam, oxazepam, temazepam, triazolam
Long acting: clorazepate, chlordiazepoxide, clonazepam,

diazepam, flurazepam, quazepam

Chloral hydrate

Non-benzodiazepine hypnotics

eszopiclone, zolpidem, zaleplon

Ergot mesylates, isoxsuprine

Androgens

methyltestosterone, testosterone

Desiccated thyroid

Estrogens with or without progestins

Growth hormone

Insulin (sliding scale)

Megestrol
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<E 23> (A"

Therapeutic category or Drug Examples of Drugs
Sulfonylureas (long duration) chlorpropamide, glyburide
Metoclopramide -
Mineral oil (oral) -
Trimethobenzamide -
Meperidine -
aspirin (> 325 mg/d), diclofenac, etodolac, fenoprofen,

Non-COX-selective NSAIDs (oral) ibuprofen, ketoprofen, meclofenamate, meloxicam,

nabumetone, naproxen, oxXaprozin, piroxicam, sulindac

Indomehacin, Ketorolac

(oral & parenteral)
Pentazocine -
carisoprodol, chlorzoxazone, cyclobenzaprine,

Skeletal muscle relaxants .
metaxalone, methocarbamol, orphenadrine

TCA: tricyclic anti-depressant; COX: cyclooxygenase

=90 A A = g A3Eo] B o el A $-rt ol thAof
HS AA ok st} ? o]g e A GFEQHE ADRs 2 DDIsS WHAES o]
= Yol dasttu & 4 Auh gHlEz A

DMARDs$t th& of=E53te] 45485 A3 23, MTX$ TACE RAY A

o

R o

A2 &3] AWE= NSAIDseF 4717 RA X854 Hgo7 <3k oA A3k
S e ZExo g g 2wy PPIsttel DDIE HolFQith 53], AT 3o
g giEE o] RA xS A AwE MTXE NSAIDDs9 #HE Fold 49 MTXY

28 (d): leukopenia, thrombocytopenia, anemia)E 2] WA Eo] F7}slE o=
vEbth =5 PPIset M8 A9 MTXe tirtAle] 84 w55
o2 yEeRygth 20089 Suzuki et al.ol ©d AAlE Aol ost¥, MTXSH PPls
SR A, AR 3k 7l Aelitnt ofye} MTXO| A|A7 A A=
Hus Aok sixgk Ay e dAZ ds] RA SR AAl A
ARgE = glo}, MTX9F NSAIDs B+ PPIsE W4 AW w2 RA A&
A ol gk F-Apgo] MAE Y =A o & glSdHh
A7doFst do] e o] 2~((Micromedex® Solutions)& #-&3tof MTX9 & RA

:
A ok classtte] 4EAES BASHALY 94% BEAA PPl Fol
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lansoprazole, H2Bs < °ll cimetidine, famotidine, ranitidine®] MTX<} DDIs7} §l+
Aoz zAEQon, vkl NSAIDsu 2E|2o]=9] 7] Awoz Qs WA
F e AFT Az dws 93 PPIE lansoprazoles HWeh Z& Aok}
of2] gk Ak 2005 Vakily et al.ell ola] A€ Aol o 13 d F+ 9=
g, A9 RA 3AEoA MTXe lansoprazoles HW-EFog 49 MTXY
pharmacokinetic profilee] G&S wxx] = Ao WYL B Ao A
o o, Rk o R udEGS AL = RA A=A EgS 2487
&l F2 HWE  olxA:= hydrochlorothiazide®] 21t}.  Hydrochlorothiazide=
MTXe} HE&FoJa A9 MTXe 555 S7HA A, F49 A (myelosuppression) =
et Zlow yeutth ofH gk olf R s AR&Adel Feo|rt Ha gk, whof
MTX®} thiazideZl °l=A& WE&FE 749 hydrochlorothiazide 2 vt MTX<9}
DDIs7} $l+= chlorothiazide® AWale Aol A% Ao=Z Alsdd. MTXS &
A3k o2 TACS +8 RA AW oFE classtte] Fa#8&S 24383t PPls
Z°l pantoprazole, H2Bs < °l| famotidine, nizatidine, ranitidine®] TAC<%} DDIs”}
S AOo®2 YUehY, NSAIDsY &HZo|=E TACe 7] AW = RA 2=
ARG BISAR olefg FEEo] H4HT Ao Andnt n¥Y A8E 93
CCBs o thulx® Awd &S amlodipine©] 14, TACEZ amlodipine® H
€ 7% A5 TACY v%5 F7HAA, RA $A7F TACH =F5H&= As o
FA7I = Aoz YETh ek, amlodipine thAlell TAC®F DDIs7F moderate $

A3 class® nicardipine, nifedipine, felodipineg *1%al:= Zo] #ggs Aoz

o

lo

= -1 H
AR AT, Z47ke] FEES WHIE JolHEE, o FBESL AES
7] Aol @bl ABFEE welstel AAF kB2 Musiol ¥ Aoz AR

= Q18 DDIs¥st ofue} k=3 7|4 deke] 4
o] 72& BYg o] FRsh ™ 2014 Liu et alol 23] A
42 WA 5 (Atrial Fibrillation, AF) 243
JAES 12% Z7MA7]+= Aoz HauFon ojzd AF ¥HA I & Z=7l=
g ARA A Astor 3 Zolgta A TE® 2015 Ungprasert et

o els) sl wEREA] olehw, ulAE /A NSADsEo] AKI®] $194

A

_56_



S 7MY Baskdth® 20131 Varas-Lorenzo et al.oll 2|3 wlEfE 2 o] <]
s, dddFoNA AT AW E = NSAIDs(naproxen #|9))E &3 A183 75
4 A4 A (Acute Myocardial Infarction, AMD 9] @A o] F71stH, 53] o]
3 AMIE= #o] #dsudsio] FAF shapel vl YATEY EI, AH RO
Fof WA TH7E do] RAS 22 FrbE & Ak 7|7 A

woy), O]—E TS S e 9/13}.51 Al 2EH RO EE AME-
=l Xi%%t-"/] prednisolone(2.5 mg)S 583t Aol AT

20128 AGS M)~ 7122 w9l #AE9 7| A A g wpet Fsjof st &
225 AAstAttY dE 5W, A5 A(heart failure) $H27}F NSAIDsS =831
A5, ANAF(fluid retension)e] 1@ o]l Ao AFEAY FAAES oIsAZA 5 9l
om2  NSADDse H&E5 ysxs Ansau ok =3 e fHE&
(prevalence)> 53] 654 o] 2] wRlEdA F7lsl=d], vlolx 72 247 A
g4 FF278 A A (4 oxybutynin, darifenacin, solifenacin, tolterodine) #©]
g J3AA = e FE HEE5& AASta Y o) g
st gEx dA A F<2d DURONA AlFHA
shedl 28d F s Ao ArdnPY

mde FulEls BEAd dEHYY qHIAsE F

A WA 7] & o] FojX ohE whA

g MTM Az #d A5 A8 ALHAGSHD RA MTM A H 2~ A
o ook oFAle} RA EAitoll A H )W (face-to-face)S &3l o]Fod 4 Jdon}
25 gide] oy RA A5 Afdd= HstE 83t AFE 5
A e ofAlEo] RA 459 ARy #Hd %
Hdigt &8 5 JLF stH, FALE A ARt BAE FEAE F e

1

o}
713818 AT w2 dud RA A5SdE #d BAES 27| 243}

riet
5
i
1o
oL
2,

O

of, o2 s} WAL F U= FAM BA(]: BALG FEo Mg, $FA W
22 )RS T £ AnhY oF B9, w8 FyEY, Fries
AAES W B30 432 AT Qi A9k Bol, AR AEA o9
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Aol Aoz AYREAF = AFAS FAA0R TYste] Bgate B9t
YLk RAG] FE AREEE AFRENFES b3 A, viehy D, Pt

A(d: vlebY E, 9etR] C, wlE-7L28l A E), Z24dko] @ 82 (4 lactobacilli,
bifidobacteria) 2 9% 371 g Aoz delx bl E3), RA A9 9=
3 F5S gEtst=d 2349 NSAIDsE dukejek oz RA A7 494 oF
oAl F98 4 9lo], NSAIDs &-8 o2 213 ADRs7F @A 4+ gob™® u

2o Al AlFsHA HrhH, ol21dt ADRs

B 5 e Bw ol BRaF FBAGOR AAF o
o

g, 5283 o 8H A& dHE FFE
2 R TR 2010 W=l 4] Ramalho de
Oliveira et al.oll ¢8| AA¥ 100d3Fe] S84 A-A el ojgt, MTM A H| 27}

wob oz, $20138500 elmw] AEe Helaiglom,
MTM AH] A2 @e x5 wEL s =0 Aoz eyttt 2014d n] o)
2.3}o] 25 Toledool A Pinto et al.ol] o8] AAHE ATFolA FAlEo] T 3k}

o
R
f
lo
0
ox
a2
i,
A
RE
l-‘[]
o

SolAl Ag PR A, 1 306 9, 12709 Fol MIM Au=2 Agstgsd, #2
59 QA AsE ohiel o AR FyHoM, TF QRO A A
3157

o] A e FFe nAE Ao R YERGTET weba, B A A )
A 2~

BowA, RA B4} HES Hishn Ao HE-mAAes Agetel 1ol

lo
N
il
fol
X
i
N
]
&
¥2
o
Y,
©
v/
inj
T
-
o
o
v
o,
=
>
=
;%
=
>
=
W
il

B oAt 28 8 P AREe AokRe PE® RA Babse] A o
A RA ARoHES AP g BAdRonz, e QAPsH Au(el: 7,
B570, BMI 5) ®E 94 Au(el: RA 40U 3F, 24 27, ool w3
$ 5T U & AU clUT P nedtel YRHN/AAMY W T



FZA<] RA MTM AH) 2~ 2dE Jidetr] f&] &% Hd3e] Fsd77F 248
& Aow ARHEY. FH RA A5 #eld #dd 34 S4E5S A4 Adete
AZHA AAES AREel F7Fetal A= AlFHOA, A7 AR <l
bDMARDSs(biological agents)9] AW 4SS A4 4 ¢tk 20139 EULARSY]

HAALgel]l ok, 1% sDMARDs(synthetic chemical compounds) *| 52 a1}
o Aglo]l AL Eukelx| ¥d 7o bDMARD(4: etanercept, infliximab,
adalimumab)& F7}st%=% 3}l 9lo], sDMARD®} bDMARD®] #-& Fol& #%
gtar dh® 2 A= sDMARDs® & 2Wwhs ©7 RA &5 Al 2
Al EAe 7] Wikl sDMARDs®F bDMARDsS] W& 8 Wl gk A s
=AY 7 gtk et A, sDMARDS bDMARD®] AW el disl 35 F7F
Al A47F dastr o3 A5 Fd] fsids A A eF=mite] RA
|

|

dal Azl glol FYH #AES FAskE o] Bad, ojg arHoz A
371 918 Aejekwol A RA MTM A¥l 2~ dgo] Fositta As e,
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