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Perioperative Medication Management in Arthritic Patients

Yeon-Ah Lee, Seung-Jae Hong, Sang-Hoon Lee, Hyung-In Yang

Division of Rheumatology, Department of Internal Medicine, School of Medicine,
Kyung Hee University, Seoul, Korea

As elderly population is growing rapidly, the number of patients with arthritis is also increasing.
Because of the prolonged lifetime, arthritic patients become to have more chances to undergo
surgical procedures. Many of these patients chronically receive medications such as nonsteroidal
anti-inflammatory drugs (NSAIDs), corticosteroid, and various disease-modifying anti-rheumatic
disease (DMARDSs) including biologic agents. Decisions regarding withholding or modifying the
regimens of these medications may be critical in the perioperative period to optimize surgical
outcome. Consultation with a rheumatologist is recommended, but the surgeon also should be
aware of these medications. This review article suggests a balanced perioperative medication
management to minimize potential surgical complications and maintain disease control in arthritic
patients.

Key Words: Perioperative period, Arthritis, Nonsteroidal anti-inflammatory drugs, Disease-
modifying anti-rheumatic disease, Corticosteroid
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ZHE|Zo]= 4] Al(nonsteroidal anti-inflammatory drugs,

NSAIDs)o|™, ffulel2~ #49] 3A-E2] 735 NSAIDs
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1. HIAH|20|= AH|(NSAIDs)

NSAIDsE Z#7} $4lo] 71A]o)] Dl 493,
=2

%, Md &IE 2= F=olvh NSAIDsE Fohelx~
HAe, AAL HFA, % HEAH B2 dFA
FAGellA el AL" ¥ ofzl, |5 WA E F
welAY g ASAZ 245R e FHA
A= FHEHA ALE I 9)

1) NSAIDs9| cyclooxygenase M0 2|gt AT S

A2 % 2008 —

Z! 95ll: NSAIDs= cyclooxygenase (COX)E A A|sH
o7 4993 AExALS vehfith COXE COX-1
I} CcoX-29] F 7FA o|AA| Hi(isozyme)Z H-FE
w, Aol A ole}7]=4Harachidonic acid)e ZZ~E}
Zeh (prostaglandins, PGs)¥ E-F-5-4H(thromboxane).2-
2 AT 4,5). COX-1 A=A lA A =
o7 =] AV, A Ao IR 4%
3 T AAAR A=EgAE AAsed Hedt
PGs Aol Hojsl= HbH, coxX-2v AdzZell4
= 4d AEE mlg dou, dFelt FF Sl
AF oz wEA wHHE, AT vk3ellA
g5 @73t (6. A9 Ccox-2 AAA
9] NSAIDsE COX-1 ¥ COX-2 &
AR, COX-19] JAZ
&3 AVl Ast 5o FAEol
a3k FH EESA A2 (TXA2)
hale] 4 SRS A (7).
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AZIBE (8), TF
9,10). R, FE olF AT FHol, 4 7]
52 7 7159 Ak, AEA IR Sol TAE

=
% gor, 53 nYe BAAFE HAge S

< NSAIDs®| €& ofZelglony, dAlle F2 AU
ol A A A3k oulsly] 9l gL A2
A ALE, 49e olAEdsle] wrlddow
AAgt (13). AAA P49 $HL 109 A
22 opAesty Hido] AFEZ AzE o
o2 YAEHINAAE 7~12¢8 BES} LeHr}
ub, wlA WA NSAIDsE d3oll EAlets &
7t F o2 COX-1S JAsle] Hxzt 23
gk (7,8). whelbAl, Qubdo g ofavEl e FE T~
102 A Fhsla, NSAIDsE= HE#7]9] 3~5u] 7|7+
EF TREE Zlo] AR 9,10).

S-2(F 1) &3] 220|% NSAIDs9| HEZVIE o}

e Aoz wwA g w7lE 713 ibuprofen,
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Table 1. Half-life of commonly used non-steroidal anti-
inflammatory drugs (NSAIDs)

Short acting
(half life<6 hrs)

Long acting
(half life >12 hrs)

Half life Half life

AID: AID
NSAIDs (hrs) NSAIDs (hrs)
Ibuprofen 1.6~1.9 Celecoxib 11
Ketoprofen 1.8 Sulindac 14
Diclofenac 2 Naproxen 12~15
Indomethacin 4.5 Nabumeton  24~29
Etodolac 6~7 Piroxicam 30
hrs: hours

diclofenac 52 % 1~29 Aol Fxksla, F ¢
71 ¥Wkz+7]1E 7FF naproxeno|u piroxicam 5<] A A
TE 3~69F e Feald HAck v A £9F
o] daglk e, 2 Hiz71E 7HXl NSAIDs
2 A g Aok 12). 493 cox2 JAAE &
Zbol]l i3k dFo] PorvF & F ok FHS
oAlsly] Sz o] FHE HeE o, FE ¥
g3l =

A7s3 7S, A8 Ag S5 aHdloR At

P

o |

Fuleladbded gaiel o]l FE A FdE £
I A% wadrl ZF o3t Afole SRS A
X §7F o] FolA wiztA]l oA Eotu|iegllelt} nar-
cotic?t -2 ke ZFFA) ALHF zHZoltAR
248 § k. & F AQdA
49 7S, NSAIDsE 3hAte] 4
) -

A=
2 F oA AEE 5 gk

=

2. AH|Z0|=H|(Corticosteroids)

Fubel 2gAss) o] 9FUNSE Fol7] Azl
sHZo|EAE FRA AFHE Aol £

A x| Rol= gko] HAZ} zHo] wj$ Fast
t}. ko] x| Zo|TmAlE weedz)

gom, chwld H g HATeo 2N T FEI F
& ARE THE F glek W, mElzo]E g7l
BEHAH Ao FAo 3} (disease flare)$t =EA|

FA904 7 5A =2 chofet B8-S Ad
g & ek (15). wEkA, Ao E H Eo| =4

g Bgela 99 B4 Fe, FE Aole wWelel
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o
ok

A3k =H o] FQzlich
A MEOM IEIE 2H: F4 A4,
Edle AsE-HeleA- 24l S(hypotha-
lamic-pituitary-adrenal axis, HPA axis)& ZA)3}slo] &
F RAIA AFIEEACTH)I T EE|L(cortisol)
FTEE S7HA7IY €2 HPA axisE E433le

% 59 5 e 8% ACTH s&+
Ta Fo F7kH, vHE e W,
AAL W} s HAFE 5ol vk
3k FHl7E oAl et (6).
29 F2ElE Fule dA 58
ol whe}t 42g o]
F2EE ol
oA 3§ 10~12 mgHEo|,
Foll A= a5 25~50 mg, & F
|22 Ao AE 3F 75~150 mge

te, ZE8lA 3 24~48A17F Wloll ZAFEL
3 5Fck (16). AL 2EHZ~ Aol 35 200
~500 mgZkA En|7F A5 F glov, 5 T 24
A Zb 9 Z2EE BU7F 200 mg/day o4 A5
= W =8 (17). webA, £4 715 e
iAol 4% %Y hydrocortisone 25~150 mg/
days 2Ed~ &Fkow AP, FE F 1~29
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AR e 2o =A] A& HPA axisE A8
FA94 %3 FZEEE Buldsks A=
T 2 2EdHE Ao FAle]l HA3
Hh3skAl kAl & 4 vk % 5 mg w|Rke] Z
H=y<£ Fol7l HPA axisE JAIBIE A$E ui$
SZEAT, 2 oo &% vhkdt FEEZ HPA
axisE AAE 4 Ar} (18,19). HPA axis®] A A
55 deol, A, &% X577} =4l dx)EA
T gomn, o3t vt olute G FEEHA
ol wiAET #Ee]l g A2 FAHC
(18,19).

ZH|Eo|E Foi7|7 o] 35 uikel 7%, 3 5 mg
uke] Tty 22 olof A3 &7 LE|Eo|E

& obxol ol W A%, AYE AHZo|EF ¥
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of W Agoli HPA axis oA 754l Yk
A7 4 ek WNE, 35 20 mg o149l predni-

sone B o]9} A3 &9 Zu|Ro|TAE 3F o]
& ol Wb 3o, dAHeR A 3T
o] & A elA = FAFA 75l A=A E 7t
40l =tk o9t HE o] B3t Afolle
HPA axis 37} AA7} 2 g3}

3) RAIE JISEIKAIS ACTH XI5 ZAb: £
A zERol =R o3k FAAA 7)sAsl7F A3
ARH7IAAE 1d BE7E 2290 (202D, ol&E
TAZ & A 6~127149 o]uloll 5 mg/day ©]F<
ZYEYES 17 ol AEd AHel e A
W RE e A 2B £ sHEe|Ert I
3k BAC FAERAA, A ol vl o4
FAEA ke

HPA axis ZAHI7} EZH3 AN SH5TE
o] ofUzhd, % A A& ACTH AFAES A3
ko] RAAA 75E Hrkske Zlo] AAH A
4 ACTH A=SA|9S TA ACTH (tetracosactrin,
Synacthen) 250 g 1 H&ES AW F2 &F FA3)

i
3, F4 A 24 F 308

IE N, 4

o

e ool Aol
9% A=EEe FQm, 817 F o= weE A
@ Fh5eleh. ACTH Aol uhgsio] Hwlsl 9
el gl AU 18 ng/dL ol 4ol AL}, 71A X Kk
7ugldL o1 F(IAH ) 2u) o4 Fksh Akl
3 RRAHE 2)22). A4 S A5, B4 94
o] ACTH A5& F¥3] Wi g

ol AAs Wed F Yeka Bkshe, £ A >
44Ql ZHzel = St AAEA g,

W, F 2ol A4 ACTH AA7F HA94 7
Aok A wAg Reh s AxkelAl b
% gick AL HPA axis A7t Qlol® F&

Table 2. Normal response of rapid ACTH stimulation
test

Serum cortisol 30 min or
60 min after ACTH injection

Stimulated cortisol level
Minimal increment

>18 1g/dL (>500 nmol/L)
>7 ng/dL (>200 nmol/L)

of cortisol above baseline

A2 % 2008 —

ZE | 2o

EEE R
Bromberg 5 40 9] Alol4} #4Z vlgom &

3 2Edx fow
3 JlsAsY 94H
skaeh (23).

4) = ™ AHZRO0|EN F0i: AT+ A
Bog i ZHZEolE AV|EE Al
Al F7H4 2HRZolE glo] H4 &S T
FA9A JlsAs T4 veEhA gevhe
gt 24). zEu HA TksAlel drEks 4
AFA 71 A s G, ~Ed 2~ &9
Fol= Foi& Qlsle] 7h53t FAbo) v, v] &
olegoll AsA HAret aH ==, kA 7)€ vh
o} Zo] RAVE Al 7hsAel =2 FHAIAL
A& ACTH ZHA Azt HPA axis A3l7F &% 3
ARl Aol € AFE € F 24~4847 F
QF ZE#| A $32] hydrocortisone -2 methylpred-
nisolone2] WFoi7} wlgk=]s}c)

TE Al BSsle ZHEE Fo §32 FE9
Lok 717kl whE 2EHA FFES I8P
SehE 3). BAZ FEE AAIAE BEsle A
I} e F5E £EHE FEolAE hydrocortisone
50~75 mge TE FY A&, ok v Hitel
AU & FEolA = 3HF 100~150 mge] hydrocorti-

2~ 2]
sones TF FY A&l

B
-
ook o 2

=

3. SHROIE|A 2FA|S(Disase-modifying anti-
rheumatic drugs, DMRADs)

Fubel g Aot 2R 2 weje

QA Aol SJal wAYst= BAF L] Aol
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Table 3. Recommended supplemental corticosteroid accor-
ding to the stress levels

Medical or surgical stress Glucocorticoid dose

Minor
Inguinal hernia repair
Carpal tunnel release
Knee arthroscopy
Colonoscopy
Mild febrile illness
Mild to moderate nausea

25 mg hydrocortisone or
5 mg methylprednisolone
intravenously on day of
procedure only

/vomiting

Moderate 50~75 mg hydrocortisone or
Open cholecystectomy 10~15 mg
Hemicolectomy methylprednisolone
Arthroplasty intravenously on day

Significant febrile illness of procedure.

Pneumonia Taper quickly over
1~2 days to usual dose
Severe 100~ 150 mg
Major cardiothoracic hydrocortisone or 20~30 mg
surgery methylprednisolone

Multiple trauma
Revision arthroplasty
Multiple level

spinal fusion
Whipple procedure
Liver resection
Pancreatitis

intravenously on day

of procedure.
Taper quickly over

1~2 days to usual dose

Critically ill
Septic shock
Sepsis induced

hypotension

50 mg hydrocortisone
intravenously every six
hours with 50 xg
fludrocortisone
daily for 7 days
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£ oo

(29-31).
upebA, AF7HA e Hauss Fdel & wl MTX
= H HA A8 ARE Alslsta 71t F
1o

hs

ok FolZ Akt ol ARt thy, $47 3
Gl A%, A% Ak 2E A9, 2884 g
Fun B4 Ae, FRE FHA A9, S F
e HARE 2n dE A%, AT TASUE 10

Zlo] Et} (12,32).
2) Leflunomide (Arava®): HZF vlol & ¥ gn|

d g4 AdAZ wlwF 2Tl Fulels X Foll
Q=) 5 F gl B3 Ay 287t A
t} ool wzd sl FEdAde AsS
|32 FENAE FE 1~2

d Fekslele Axet 33) 71 "z
aEjste] 2 A Fkslel (12 Hav) ok
Firufo|l=e] vb7| = 2F oA

22 a2 FH7} FE7I7 B¢ AL5E oA

A=
F AESE ARG ek ABAEe o

2o dooe 4y S oo ol

% 2
JEAEE APoRH T, FE} 2 T4
A5 Foltul ZAol vk AEE FUE
Frnlol St 5% 39 AE 43 Fol A5 A
gk,

3) Sulfasalazine, Azathioprine, and Hydroxychloroquine:
ol oFE HA FE AT Agol #A3 JdATF
Ag7b A A, SA43 AVl gk g%
a2H;A & A A Feele Al Foba F
t}. Sulfasalazine, azathioprine 52 AlAuldo] F
AA ZZolx wlu® L VIS Z7] uiiel
& 3% A St 7€ 3Y FHEE ALS

Z§N&ke}l (12). Hydroxychloroquine< QFgAlo] wlj-$-

ol
O
o

N
i o

oo MHH
it

©O:
(3

ot

S FER AAAAY FHORE FE ¥ A4S
At RSV 4T AEE Ho| £% AF Fd
o3

glo] A& AL = 9ok (12).
4. MEZstE HN|M|(Biologic agents)

1) TNF-alpha inhibitors: < 3% TNF-a A A
A&l gk A3 7F Al o] 7] ufitel oA =
TE A AETH AA ALl g Pt o]
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Sle AAolrh (12,30). & HarollA, wE #AI} F
H 3

=270 =
g W 31e FrlEaRAdy @A o
o7

goll Hol7h glgon], Wekd 4 A TNF-« ]
AR ALE ALNE Dekw AR Ak 2@,
A7 AYelNA e e o1de Fubeaaa

= -
A BAS g FPdow BAYD Giles 5o 1
= w

Agsla Qg Edl, TNF-o JAAS ALsbA ook
W xS vld] FE F o] vl ®Wol WA
I(OR 4.6, 95% CI 1.1~21.9) 34t 35). o]4<]
A HaEs EHE dMAAE F& AF o
717¢ INF-a A4 9] Fxto] Axsls Qi) 7t
Al ukgb71E 31@sbo] etanercept (Enbrel®)e] 7
A& 4% 153A-0)| Zukslal, infliximab (Remicade™)
3} adalmimumab (Humira®)& m}A|u} Eo] & 47}
2 Fo] zHAurF o A7RAE Er) olE <Al A
£ FE ¥ H4 10~1480] Al AH7L A
Zro] 358 Fof AAMof g} (12,33).

do 18 o

2) Rituximab (MabThera®): 2] 5A|m =3t 44 A
Agol tigk AAL glov 7 vk &#@HTE 4~5%9)
gol

g ndste] & AF 2~3F B9 ALF
A= (12).

5. €811 M| (Anticoagulant)

Y oF o 42
N
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o,

ql KO iAAEE AR eZ AAANA &3 &
£ gl AFE S5aA XEE A o
ZREZY XS BEAE AAsEd], R
Z3lol| A= INR (international normalized ratio) 2.5%5
X2 3, A% 3 A3 FolAe INR 35F
X2 3} (36).
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o] ®t} (39). I|E A FA B S g5y
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INR 25~30 AEv T% Aol FA7F =HA g=
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Hgkelo] Folsl= Zeo] Hazlth oludyt 2X&
A g3 AE FHAVIE FolH, dANAF
o s FH4Ldste 997t Adrk

3) ejmial Stk ol AFE: INR 2.0 sl o

=

o 4% el AWY F e, el

o

ot =o ol

lo

% INRo] 20 o]at2 Z&EE v 799 Al
Zo%t} uwghA, INR 20~3.022 fAsE
}219] INRS 1.5~20 AEZ FFEeW $4 3~4
Helle o=tz 585 Fosliok 31+, INRE 3.0

fow §A8E dAe] Agdl & o Ud F

oo e
O

ue ot

o
o>

— 106 —



— o]ado} 2] : Perioperative Medication Management —

Sllok thh (D). $F FE% A e wakol
A&3E AA7E destebd wlEl KE 0.5~1.0 mg
u
WAl Al dAF 22 199 e ok
H| 24 |9} (unfractionated he-
parin) B= A E2L2F 89} ¥l (low molecular heparin). 2
2 diAste] Agafofdttt (42). w4 &gl A
W FAE Agste g o] "edlal, aPTT (acti-
vated partial thromboplastin time)E EUE s} %]
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