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(1) BWAEZRALEEGARR, RS IR D AR E L ToOWMERN

Ketorolac tromethamine DL A & F/L b % & b4 5 HEAE AL iR 2, k= v
Y& LT PubMed ZfEH L, MFBEX I OHIBRS/: (Limits) (XLAF & L THRE L
(MR EMH : 20144 12 A 9 H),

#2520 : (ketorolac[Title]) AND (injection or intravenous or intramuscular) AND
(morphine[Title])

FRERFER - 63 1

il [ 25 /- Randomized Controlled Trial : 50 {4

T ORER, BIEACEEERICE T 5 50 MM I, ZoW, 150 fILL Lo B3
il LRBRIZLL T 3 3B Y9Thy, FTNOAEERTREZE X, TOEY
Z VLI,

1. Intramuscular ketorolac and morphine in the treatment of moderate to severe pain after
major surgery®
WAEAE £ 1990




Lk LR IEAE 2L IE BRI ATRER LLEGEABR IC L 0, PEE LT EHE OB KW %
BT D 227 4 O ERFE %R HRIT ketorolac 30 mg (184 44) & E/LE X 10mg (434) %
AT UC 2 R 2 & 1T, B 40 [\ E 720E 10 H G AN RE & G- L 72 IRg D 8595 %)
REZeMrbig Uz, B2 #EREN ML ERIGAT, M mErERHE (Ga
WA — ) OFHZHR L, MENReRELHEH L, TOMHEEN 1 B¥
YJ 1 B OB E TlX, ketorolac 1T FE/LE R ERIEL FORhEEZ R LU, fiEr7 8
i O R HBFE 72136 B TIiX, ketorolac IZE/LE R L ARENEHFTHY, H
EFERIZLDEROP ILFEIE RN 2 FFOBEEIC KBS Lz, L7edd> T,

ketorolac D NN G ITE R EB OB ERBNN R T e —F ThoHr EExHND,

A multicenter, randomized, open, parallel study in 227 patients with moderate or severe
postoperative pain compared the analgesic efficacy and safety of multiple intramuscular
injections of ketorolac 30 mg (184 patients) and morphine 10 mg (43 patients) administered
as needed as often as every 2 hours for a maximum of 40 doses or 10 days. Supplemental
standard analgesics, usually opiates, were permitted if additional pain medication was
required. When used with supplemental analgesics (averaging less than 1 dose/day),
ketorolac afforded equal or superior efficacy to morphine used with other supplemental
analgesics. Given alone or with supplemental analgesics, ketorolac was better tolerated than
morphine, as reflected by rate of terminations due to adverse events and frequency of
common complaints. Intramuscular ketorolac thus provides an important additional approach

to management of pain.

2. Comparison of repeat doses of intramuscular ketorolac tromethamine and morphine sulfate
for analgesia after major surgery”’
WA 0 1990

2 it ax S [A) BEAE 2 (b BT R L EGABRIC KL 0, PR R ITEE O RER
BRI D 542 4 D BE B KR ketorolac 30 mg (324 4), ELE R 6mg (1104),
Eb % 12mg (108 4) ZIRAITH U T2 B Z &2 hkm 20 Bl £ 7213 5 HIEAFAW
KAEPEE LR SN & 222t % bk L 7=, Ketorolac 30 mg D Zh R ITE /LB R 12
mg LHA, TRTOEE CEAERmMIME, FREEREE, 52 aE 5,
A4 REIREIRIC L VB E R IE L BFEOFIE) CTRREE CTh 72, Ketorolac 30
mg VPR 5 FE S OV IR IR AT IS B W TE/L E X 6 mg KV HEHAYICHE
LTz, Ketorolac TIRIE I N7 BE TRO OGN AFFRIL, B/ RO HRER
Xobiehoi,

A multicenter, randomized, double-blind, parallel study in 542 patients with moderate or
severe postoperative pain compared the analgesic efficacy and safety of intramuscular

ketorolac 30 mg (324 patients), morphine 6 mg (110 patients), and morphine 12 mg (108




patients) administered as needed as often as every 2 hours for a maximum of 20 doses or 5
days. The efficacy of ketorolac 30 mg was comparable to that of morphine 12 mg on every
efficacy measure (average pain intensity, average pain relief, mean overall medication rating,
and percentage of patients withdrawing because of inadequate relief). Ketorolac was
statistically superior to morphine 6 mg for average pain intensity and mean overall rating.
Ketorolac-treated patients had fewer adverse events than those who received either morphine

dose.

3. Ketorolac tromethamine as compared with morphine sulfate for treatment of postoperative
pain®

WA 2 1987

AR D B OINR IR 2 AT 5 B 2 X 2RI ketorolac & E/V b X & R L7z, —
HEREEESLEIZE Y, ketorolac @ 10, 30, 90mg, E/LE XD 6, 12mg DV T
MO EZ 155 AICHEITHRANKELG Lz, A0 A=a7 (AEETEY 27 V7 7
ny) aN—ZTAr, B53045, 1, 2, 3, 4, 5, 6 Rl ICEEAMN L 72, PEIRER R
WZDOW T [AE URERICEEAN L 7=, Ketorolac @ 90, 30 mg (XE/L & Rk 6 mg L ¥ 1 KEfH
% LABE O & 3Rl IRF U C A B IS > Tz, Ketorolac @ 90, 30 mg [XE/LE % 12 mg
LR L, A 3R TIIRBRECTH Y, &5 4 % TIIE > Tz, EERA
TERIZHE SNRP o7, 3% 52 B2 2 BFEICRO D NTZREHIZE L B RITE HEIR

(8%) DHTh-oT-, ARBRIZTLY, IFEZREROBBICK T 2 ketorolac 5 D24
P& ERA R DRI NI,

Ketorolac tromethamine, a nonnarcotic, prostaglandin synthesis-inhibiting analgesic, was
compared with morphine sulfate for relief of moderate to severe postoperative pain. The 155
patient participants received single intramuscular doses of either ketorolac, 10, 30, or 90 mg,
or morphine, 6 or 12 mg, administered in a double-blind, randomized fashion. Pain scores
(verbal and visual analog) were recorded at baseline and assessed at 30 minutes and then
hourly to 6 hours. Pain relief was rated at the same times. Ketorolac, 90 and 30 mg, was rated
significantly better than morphine, 6 mg, at each assessment interval after 1 hour. Ketorolac,
90 and 30 mg, was rated similarly to morphine, 12 mg, for the first 3 hours and better than
morphine, 12 mg, 4 hours after injection. There were no serious side effects reported. The
only side effect reported in more than 3% of patients was 8% somnolence with morphine.
This study shows ketorolac to be a safe and effective analgesic for relief of postoperative

pain.

IR, AW, £ 0 & 5O ketorolac tromethamine DY ERE A MFT L7 Tt D1
B D EK EoRT,




4. Pharmacokinetics of ketorolac tromethamine in humans after intravenous, intramuscular

and oral administration?

WA © 1988

Ketorolac tromethamine O Hi[n|Rf D MY BNREZ T 5 7=, 15 & OEFEERKEEIC 3
Moo AL —R"—=FHF A 028k 10mg O HEBEEZFFIRNES, HRNESEORD
BeH Ui, 8RNI 5-RF OB B IR AH O 11X 5.09 e C, 4E2 V7 7 X%
/h& < (CL=0.35 mL/mln/kg),n’*ﬂ"rﬁiif\O) YARIZ/INE o 72 (V=0.11 kg', V,=0.17 kg™) ,
AN G K OV A 5%, SURICHRE I FIRE (0.8 pg/mL) IZF D (5 X ty
=0.8, 0.9 Kf), é%@é%%%ﬂﬂ%ﬁ (BA) 1 ZEEMICITFHIRAKRE L ZEDS R
o T,

The pharmacokinetics of ketorolac tromethamine, a potent non-narcotic analgesic agent used
for relief of moderate to severe pain, has been studied in 15 healthy volunteers who received
single 10 mg doses intravenously (i.v.), intramuscularly (i.m.) and orally (p.o.) in a three-way
cross-over design. The kinetics of i.v. ketorolac were characterized by a terminal half-life of
5.09 h, a small plasma clearance (CL = 0.35 ml.min-1.kg™") and a small tissue distribution
(Vss = 0.11 L.kg"', V beta = 0.17 Lkg'; mean (SD). Following i.m. and p.o. administration,
peak levels of approximately 0.8 microgram/ml were rapidly attained (tmax = 0.8 and 0.9 h,

respectively) and the systemic bioavailability was essentially complete.

<{ﬁ§1\ ﬁéﬁumﬁnﬁ%
SRR ﬁmfw%ﬁﬁ?%oko

< B ARIZB T B IR R R >
EWNCEML7-RERIZHOWVWTOAFER TIT 20,

SICH-GCP #EMLOEE R AEBR ICHOWTIX, FoSE#+5 2 L.

(2) Peer-reviewed journal DR, A X « 7 F U v R EDOHREIRDL

ARIATIL ketorolac D HM~D VU A7 2% H L, #[E MHRA (The Medicines and

Healthcare products Regulatory Agency) »3#i45 L 7= ketorolac @ H ~D U A 7 (2B
DY D H LU TICR T, RNFIZEI S Z 2R @ (2007, Volume 5, Number 24)
NZBWTHHE IR TWD, ok, ZTHOIFERFNCHE L LZER i,

Ketorolac & ketoprofen i, > K¥-DIE AT 1 4 RHEHFIRIEFRK (NSAID) & bl LT,
BIB~ORWERHDO U 27 BNEWZ ENRRBINTWD, WHEISEICHERERERSEY, FF
IR KRHEREHRICEET S Z &,

NSAID (2 B3 2 & 220152 CTl, piroxicam O B JF~DEIMEFA D Y A 7 53> NSAID &
Ll L TRV 2 2RI STV 5 28, ketorolac®™ '3 I Y ketoprofen'?' 'z o C
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HHEB~OBREHDO U A7 BNEWARES RSN TV D,

A ETIILNGEPNEET HHIBRFENBERXS5NTIEY, ketorolac TiE [HHBHLA I
ABETOWRBICIRD Z &), TEIRNERG EI3HANKEETIZ2 HEBA W L)
FORIRNTLEH SN TWD,

(3) #BREF~DOBFEERNBRKE L TOREIR

<A BT D HE EE >
BT XTI L,

<HARIZBIT 2 HB EE>
BT XEb0iER L,

(4) ZRUTHME DDA KT A > ~ORBRL

<WIZBTDIHA RT A %>
72 L,

<HARIZBIFDHHTA RTA4 %>
72 L,

(5) BELENEITIHRDAFTOEEEKRRERBE N OCFRMEHASERE (EFE (1) B
M) 1o T

Ketorolac tromethamine |Z[E N TIZ AR 2 T REKROIEATH D, 90 FRITEE =
Tz R A OB S B &2 B &, AR SCED HIXEN T o B R B O 3 &0 5208 1X
MR TE o7z,

(6) EFio (1) 226 (5) ZEE R BEDZLEMEIZHONT

< HERHE - ROV T >

BEAINT-NHE - IR TH D THEEN S EEORMEEF) (T CRRBIN-EIE
FETIEd 20, EHRESOEVD L RIEE « 2R O 6 H I RSB 3 2 il il 137K 58 [H
TR ->TWD, £/, BENBEFIRT 27T —F b0 &b, HAYGE - 2%
ARFNZ B W THEY N E D DITHIBTTE 2,

<HEEMYE - HEIZ>WnT>

ML - ARICOWThH, ARSET, B5HE (BEOEBNID D OITEEO L),
BHEORE (KEHTZVOREOAE), HIRAKFIENARDLND, BLEH
B HEE, Zno e RESERLRVWEETCIEZS 20, ERNBTICHTL2T7T—4 b
RNz s, EEHE - HEDNARTIZTBWTED N E 9 T HBTE 220,

< FEIRINLTE ST Iz HWT >
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Ketorolac tromethamine |%, HHEAJERA R DRV NSAID TH Y, BIH~D U XA 7%
DI DL EVEF RPN HRE Sz 90 FREUBES, —HoETIE, SHEHOEHNRN
7RI IO T D EHNRIRE ORI E R o T\ D, £z, TOEFANTR DK
R BT AR ORRE & 2o T D, ks, KETIHERA O &R
TR 2 AP EE & LT NSAID @ &P 5-8UH1 75 2008 FI2 KRB STV D,

ARIRTIE, FEAEFA FEEREFEROTEHAE LT, 7rrerery=zy, b7
H7xy, TERTI 72 BENTRESN TS, A TORRONME ST %
BRET3 2121%, 26 ofRFEEE, MEDORIMEH, ketorolac DH~D U R 7 S DfES}
ZARMEW LA EOMIR, WS TO NSAID O RIENEGRAKRE LR EIICE X
HMEND DD, RENIRT &30 72 2 AR O L (TN T H 5.

ULEZREHE T2 L, KAOER EOLEEITLT LEEWVWEIIEARNESE
A

4. FERiT _RERBROBIEHL T O IFIER

Ketorolac tromethamine |%, 1990~1993 4F|Z 97 D EBIFER 72 BIMEH (IE L& H 72 &)
MAEMR A VEh, By ETIRERIEICZR>TEY, #kEHRTEL TS ETHEE
HRIBR AT S Tun g 29, ENTEAMEMD T RARBOEATHY, BNT —¥
72, BARANCE@EHE, Aok, Zet2RE T 2720 0BKRBRIILELE X508
ZOXEIBRUWTT, BRANZXRE L CEO %S, Hik - HEZ®RIRL, 208
FWANRIZMZ TR ERMEEZFTMT 2R EE BT 50IRNETHL EEZ LN
Do

5. @5
< ZE D>

6. 25L&

1) Ketorolac: new restrictions on dose and duration of treatment. Current problems in
pharmacovigilance, Vol.19 Jun 1993.
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3) A EHHIFEESE ¥, Drug Safety Update, Ketoprofen 35 J O ketorolac : & M5~ D EIE
F 1= 35 22 AR #). Vol.5 No.24 (2007/11/29) .

4) Spindler JS, Mehlisch D, Brown CR. Intramuscular ketorolac and morphine in the
treatment of moderate to severe pain after major surgery. Pharmacotherapy. 1990;10(6 ( Pt
2)):51S-58S.

5) Brown CR, Mazzulla JP, Mok MS, Nussdorf RT, Rubin PD, Schwesinger WH.

12



Comparison of repeat doses of intramuscular ketorolac tromethamine and morphine sulfate
for analgesia after major surgery. Pharmacotherapy. 1990;10(6 ( Pt 2)):45S-50S.

6) O'Hara DA, Fragen RJ, Kinzer M, Pemberton D. Ketorolac tromethamine as compared
with morphine sulfate for treatment of postoperative pain. Clin Pharmacol Ther. 1987
May;41(5):556-61.

7) Jung D, Mroszczak E, Bynum L. Pharmacokinetics of ketorolac tromethamine in humans
after intravenous, intramuscular and oral administration. Eur J Clin Pharmacol.
1988;35(4):423-5.

8) Traversa G, Walker AM, Ippolito FM, Caffari B, Capurso L, Dezi A, et al. Gastroduodenal
toxicity of different nonsteroidal antiinflammatory drugs. Epidemiology. 1995
Jan;6(1):49-54.

9) Strom BL, Berlin JA, Kinman JL, Spitz PW, Hennessy S, Feldman H, et al. Parenteral
ketorolac and risk of gastrointestinal and operative site bleeding. A postmarketing
surveillance study. JAMA. 1996 Feb 7;275(5):376-82.

10) Garcia Rodriguez LA, Cattaruzzi C, Troncon MG, Agostinis L. Risk of hospitalization for
upper gastrointestinal tract bleeding associated with ketorolac, other nonsteroidal
anti-inflammatory drugs, calcium antagonists, and other antihypertensive drugs. Arch
Intern Med. 1998 Jan 12;158(1):33-9.

11) Menniti-Ippolito F, Maggini M, Raschetti R, Da Cas R, Traversa G, Walker AM.
Ketorolac use in outpatients and gastrointestinal hospitalization: a comparison with other
non-steroidal anti-inflammatory drugs in Italy. Eur J Clin Pharmacol. 1998
Jul;54(5):393-7.

12) Laporte JR, Ibafiez L, Vidal X, Vendrell L, Leone R. Upper gastrointestinal bleeding
associated with the use of NSAIDs: newer versus older agents. Drug Saf.
2004;27(6):411-20.

13) Lanas A, Serrano P, Bajador E, Fuentes J, Sainz R. Risk of upper gastrointestinal bleeding
associated with non-aspirin cardiovascular drugs, analgesics and nonsteroidal
anti-inflammatory drugs. Eur J Gastroenterol Hepatol. 2003 Feb;15(2):173-8.

14) Gallerani M, Simonato M, Manfredini R, Volpato S, Vigna GB, Fellin R; Investigators of
the GIFA Study (Gruppo Italiano di Farmacovigilanza nell'Anziano). Risk of
hospitalization for upper gastrointestinal tract bleeding. J Clin Epidemiol. 2004
Jan;57(1):103-10.

15) Llorente Melero MJ, Tenias Burillo JM, Zaragoza Marcet A. Comparative incidence of
upper gastrointestinal bleeding associated with individual non-steroidal anti-inflammatory
drugs. Rev Esp Enferm Dig. 2002 Jan;94(1):13-18.

16) Henry D, McGettigan P. Epidemiology overview of gastrointestinal and renal toxicity of
NSAIDs. Int J Clin Pract Suppl. 2003 Apr;(135):43-9.

17) Lanas A, Garcia-Rodriguez LA, Arroyo MT, Gomollon F, Feu F, Gonzalez-Pérez A, et al.

Risk of upper gastrointestinal ulcer bleeding associated with selective cyclo-oxygenase-2

13




inhibitors, traditional non-aspirin non-steroidal anti-inflammatory drugs, aspirin and
combinations. Gut. 2006 Dec;55(12):1731-8.

14




