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Ketorolac Tromethamine Injection, USP
FOR INTRAVENOUS/INTRAMUSCULAR USE (15 mg and 30 mg)
FOR INTRAMUSCULAR USE ONLY (60 mg)
Rx only

WARNING
etorolac tromethamine, a nonsteroidal anti-inflammatory drug (NSAID) is indicated or the short-term (up to § days in adults) management of moderately severe acute pain that requires analgesia at the
opioid level. Oral ketorolac tromethamine is indicated only as continuation treatment following intravenous or intramuscular dosing of ketorolac tromethamine, if necessary. The total combined duration of|
use of oal ketorolac d ketorolac ot exceed 5 days.

Ketorolac tromethamine is not indicated for use in pediatric patients and it is NOT indicated for minor or chronic painful conditions. Increasing the dose of ketorolac tromethamine
beyond the label recommendations will not provide better efficacy but the risk of developing seri

(GASTROINTESTINAL RISK

+ Ketorolac tromethamine can cause peptic ulcers, gastrointestinal bleeding and/or perforation of the stomach or intestines, which can be fata. These events can occur at any time during use and
without warning symptoms. Therefore, ketorolac tromethamine is CONTRAINDICATED in patients with active peptic ulcer disease, in patients with recent gastrointestinal bleeding or perforation, andf
in patients with a history of peptic ulcer disease or gastrointestinal bieeding. Elderly patients are at greater risk for serious gastrointestinal events (sec WARNINGS).

(CARDIOVASCULAR THROMBOTIC EVENTS.

+ Nonsteroidal anti-inlammatory drugs (NSAIDs) cause an increased risk of serious cardiovascular thrombotic events, including myocardial infarction and stroke, which can be fata. This risk may|
occur early in treatment and may increase with duration of use (see WARNINGS and PRECAUTIONS).

+ Ketorolac tromethamine is CONTRAINDICATED in the setting of coronary artery bypass graft (CABG) surgery (see CONTRAINDICATIONS and WARNINGS).

RENAL RISK

+  Ketorolac in patients with advanced renal impairment and in patients at risk for rena faiure due to volume depletion (see WARNINGS).

RISK OF BLEEDING

+  Ketorolac tromethamine inhibits platelet function and s, therefore, CONTRAINDICATED in patients with suspected or confirmed cerebrovascular bleeding, patients with hemorrhagic diathesis,

incomplete hemostasis and those at high risk of bleeding (see WARNINGS and PREGAUTIONS).

Igesic before any major surgery.

[HYPERSENSITIVITY

* Hypersensiity reactions, ranging from bronchospasm to anaphyai shock, have occurred and approprate countaractive measures must be avaiable when administering th frst dose o
Ketorolac patients with p to ketorolac}
tromethamine or allergic manifestations to aspirin or other nonsteroidal anti-inflammatory drugs (NSAIDS).

INTRATHECAL OR EPIDURAL ADMINISTRATION
*  Ketorolac tromethamine is CONTRAINDICATED for intrathecal or epidural administration due to its alcohol content
[RISK DURING LABOR AND DELIVERY

*  Theuse of ketorolac

in labor and delivery is because it may adversely affect fetal circulation and inhibit uterine contractions.

[CONCOMITANT USE WITH NSAIDs
*  Ketorolac is in NSAIDs because of risk of NSAID-re lated side effects.
SPECIAL POPULATIONS

+ Dosage should be adjusted for patients 65 years o older, for patients under 50 kg (110 s, of body weight (see DOSAGE AND ADMINISTRATION) and for patients with moderately elevated serum
creatinine (see WARNINGS). Doses of ketorolac tromethamine injection are not to exceed 60 mg (total dose per day) in these patients.

[DOSAGE AND ADMINISTRATION

Ketorolac Tromethamine Tablets

*  Ketorolac tromethamine tablets are indicated only as continuation therapy to ketorolac tromethamine injection, and the combined duration of use of ketorolac tromethamine injection and ketorolac|
tromethamine tablets is not to exceed 5 (five) days, because of the increased risk of serious adverse events

«  The recommended total daily dose of ketorolac tromethamine tablets (maximum 40 mg) is significantly lower than for ketorolac tromethamine injection (maximum 120 mg) (see DOSAGE AND|

ADMINISTRATION).
DESCRIPTION
Ketorolac Tromethamine Inection, USP is a member of the py nsteroidal ant-inl The chemical name for ketorolac tromethamine is (=)-5-benzoyl-2,3-dihy-
o 1 pyolaine.-GarbOie s, compound wih2-amio-2-(irommely)-1- propanedil 1) and th Srucra fomta s presantd 1 Fowre 1
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Ketorolac tromethamine is a racemic mixture of -JS and [+]R ketorolac tromethamine. Ketorolac tromethamin may exist n three crystal forms. All a i Ketorolac
has a pka of 3.5 and an n-octanolfwater partiion coefficient of 0.26. The molecular weight o ketorolac tromethamine is 376.40.
Ketorolac: intramuscular 15mgin 1 mL(1.5%) and 30 mg in 1 mL (3%) in sterile olution; 60 mg in 2 mL (3%) of ketorolac:

romethamin in teriesoluon s avallbl o ntramuscular adminitaton nly.The soutonscontin 10% () alcohol, USP,and 6,68 mg, .35 g, and 8.70 mg, respectivey ofsodum chioride nsterie
water. The pH range s 6.9 to 7.9 and is adjusted with sodium hydroxide and/or hydrochloric acid. The sterile solutions are clear and slightly yellow in color.

CLINICAL PHARMACOLOGY

Pharmacodynamics

Ketorolac tromethamine is a nonsteroidal anti-inflammatory drug (NSAID) that exhibits analgesic activity in animal models. The mechanism of action of etorolac, like that of other NSAIDs, is not completely
understood but may be related to prostaglandin synthetase inhibition. The biological activity of ketorolac tromethamine is associated with the S-form.

Ketorolac
T pek anlgsic et o kelorolc tomethamingoccurs witin 2 o 3 hours and i ol tatscaly gt iftent ve th ecommended dosage rang of eoras tomethamine. T geaest
difference between large and small doses of ketorolac tromethamine by either route s in the duration of analgesi

Pharmacokinetics
Ketorolac tromethamine is a racemic mixture of [-J5- and [+R-enantiomeric forms, with the Sform having analgesic activty.

Intraw od Oral
The prarmacokinetics o ketorolac romethamine,folowing ntravenous,intramusclar, and aaldoses f keorolac tromethamine are compare n Tabl 1. n aculs the etent ofbioavaiabily folowing
administration of the oral and intramuscular forms of ketorolac tromethamine was equal to that following an intravenous bolus.

Intravenous-Administration: In normal SIIDJECIS (n=37), ﬂle to'al clearance 04 30 mg intravenous-: adm\msterea Kelola\ac tromethamine was 0.030 (0.017-0.051) L/h/kg. The terminal half-life was 5.6
(4.0-7.9) hours. (see Kinetics in Special ketorolac )
CLINIGAL STUDIES

Adult Patients

na d morpt PCA device, patients treated with ketorolac tromethamine intravenous as fixed intermittent boluses (e.q., 30 mg initial dose followed by 15
mg every 3 hours),required sigficanty ess morphine (26%) than th pacebo grou. Analgesia was inificantl superior,at various postdosing pai assessment tmes, nte patints receiving ketoroac
tromethamine intravenous plus PCA morphine as compared to pai

INDICATIONS AND USAGE

Carefully consider the potential benefits and risks of ketorolac.
with individual patient treatment goals (sec WARNINGS).

treatment options before deciding to use ketorolac. Use the lowest effective dose for the shortest duration consistent

Acute Pain in Adult Patients

Ketorolac tromethamine is indicated for the short-term (<5 days) management of moderately severe acute pain that requires analgesia at the opioid level, usually in a postoperative setting. Therapy should
always be initated with intravenous or intramuscular dosing of ketorolac nd oral ketorolac is to be used only as continuation treatment, if necessary.

The total combined duration of use of Ketorolac tromethamine injection and oral ketorolac tromethamine s not to exceed 5 days of use because of the potential of increasing the frequency and severity of
adverse reactions associated with the recommended doses (see WARNINGS, PRECAUTIONS, DOSAGE AND ADMINISTRATION, and ADVERSE REACTIONS). Patients should be switched to alternative
analgesics as soon as possible, but ketorolac tromethamine therapy is not to exceed 5 days.

CONTRAINDIGATIONS
(see also Boxed WARNING)

Ketorolac Tromethamine is contraindicated in patients with previously ity to ketorolac

Ketorolac tromethamine is contraindicated in patients with active peptic ulcer disease, in patients with recent gastrointestinal bleeding or perforation and in patients with a history of peptic ulcer disease o
gastrointestinal bleeding

torolac ot be given to pa asthma, urticaria, or allergic-type reactions after taking aspirn or other NSAIDs. Severe, rarely fatal, anaphylactic-like reactions
1o NSAIDS have been reported in such patients (see WARNINGS Reactions, and Pre-existing Asthma).

Ketorolac tromethamine is contraindicated as prophylactic analgesic before any major surgery.
Ketorolac tromethamine is contraindicated in the setting of coronary artery bypass rait (CABG) surgery (see WARNINGS).
Ketorolac tromethamine is contraindicated in patients with advanced renal impairment orin patients atrisk fo renal failure due to volume depletion (see WARNINGS for correction of volume depletion).

Ketorolac tromethamine is contraindicated in Iabor and delivery because, through its prostaglandin synthesis inhibitory effect, it may adversely affect fetal circulation and inhibit uterine musculature, thus
innreasmg the risk of uterine hemorrhage.

Ketor therefore, in patients with suspected or confirmed , incomp those
at high sk ofbaedig (see WARNINGS and PRECAUTIONS)

Ketorolac tromethamine is contraindicated in patients currently receiving aspiin or NSAIDs because of the cumulative risks of inducing serious NSAID-related adverse events.

The use of ketorolac and probenecid i
The tant use of ketorolac and pentonxiyline
Ketorolac injection for neuraxial(epidural or intrathecal) due to s alcohol content.
WARNINGS
(see also Boxed WARNING)
use of oral intramuscular dosing of otto exceed 5 days in adul is not indicated

for use in pediatric patients.
The most serious isks associated with ketorolac tromethamine are:

+ Gastrointstina Efcts - isk ofUcoratin, Bloding and Peroration:
etorolac in patients with (G) bieeding. Ketorolac tromethamine can cause serious Gl adverse events
incluingblcting,ucoratonand perorato, ot somath, mal nosin, o a1ge s, which can b fatal Thesz Sarious Ahorse evens ¢ bocur a1 any me, wih o withot waning
symptoms, in patients treated with ketorolac tromethamine.

Only one in fve patients who develop a serious upper 61 adverse event on NSAID therapy is symptomatic. Minor upper gastrointestinal problems, such as dyspepsia, are common and may also occur at any
time during NSAID therapy.

The incidence and severity of ith 9 ,and duration of treatment with ketorolac tromethamine. Do not use Ketorolac tromethamine for more than five
days.

However, even shortterm therapy is not without risk. In addition to past history of ulcer disease, other factors that increase the sk for GI bleeding in patients treated with NSAIDS include concomitant use
of oral cortcosteroids, o anticoagulants, longer duration of NSAID therapy, smoking, use of alcohol, older age, and poor general health satus. Most spontaneous reports of fatal Gl events are in elderly or
debilitated patients and therefore, special care should be taken in treating this population.

To minimize the potential risk for an adverse GI event, the lowest effective dose should be used for the duration, Patients and ph 10 remain alert for signs and
symptoms of GI ulceration and bieeding during NSAID therapy and promptly iitiate addiional evaluation and treatment f a serious GI adverse event is suspected. This should include discontinuation of
ketorolac tromethamine untila serious Gl adverse event is ruled out. For high rsk patients, alternate therapies that do not involve NSAIDS should be considered

NSAIDs should be given with care to patients with a history of nflammatory bowel disease (ulcerative colts, Grohn's disease) as their condition may be exacerbated.

Hemorrhage
Because prostaglandins play an important role in hemostasis and NSAIDS affect platelet agaregation as well, use of ketorolac
very cauiously, and thos patiens Shoul be arefully moitore. Patents on therapeutic ses of anicoaguiants (.., hepainor dicumarol drivatvs) have an ncrease sk of leeing complicatons
if iven ketorolac tromethamine concurrently; therefore, physicians should administer such concomitant therapy only extremely cautiously. The concurrent use of ketorolac tromethamine and therapy that
affcts hemostasis, ncluding prophyacticlow-dose hepain (2500 t 5000 units eery 12 hours), wartari and et have not been studlied exensivel,but may alo be associated withan ncrased sk
of bleeding. Until data rom such studies are available, physicians should carefuly weigh the benefits against the rsks, and u therapy in these p Patients
receiving therapy that affects hemostasis should be monitored closely

In pnstmarketmq experience, postoperative hematomas and other signs of wound bleeding have been reported in association with the pet-operative us of inravenous of intramusculr dosing of ketorolac
f ke S)

Terefore, peri-operative use of ketorolac be avoided and postoperative use be undertaken with caution when hemostasis is citcal (see PRECAUTIONS).
nal Effects
Long-term administration of NSAIDs has resulted in renal papilary necrosis and other renal injury. Renal toxcity patients in whom renal a role inthe
tenal perfusion. and, secondarily, in renal blood flow,

tenaldecormpensaton. atients at reatetris f tis reaction are those withimpaied enal functon ear fallur,Iver ysfuncton, those taking duretics and ACE inibors, and he eldely. Discontinaton
of NSAID therapy is usually followed by recovery to the pretreatment state.

Ketorolac primarily by the Kidneys, which,in patients with reduced ,wil e PHAR-
MACOLOGY). Therefore, ketorolac tromethamine shouid be used with caution in ptents with impaired renal functon (see DOSAGE AND Amlmsmnou) and such Datvents s e laned closely.
With the use of ketorolac tromethamine, there have been reports of acute renal failure, ntersttal nephriis and nephrotic syndrome.

Impaired Renal Function

Ketorolac in patients with advanced renal impairment hould be used vith
caution in patients with impaired renal function or a history of kidney disease because itis a potent infibitor of prostaglandin synthesis. Because patients with undevlymg renal insuffciency are at increased
tisk of developing acute renal decompensation or ailure, the isks and benefits should be assessed prir to giving ketorolac tromethamine to these patients.

Anaphylactold Reactions
As with other NSAIDs, anaphylactoid reactions may occur in patients without known prior exposue to ketorolac tromethamine. Ketorolac tromethamine should not be given to patients with the aspirn triad.
This symptom complex ypically occurs n asthmatic patients who experince it wih or without nasal plyps, r who et seere,potental fatal bronchospasm afe aking aspin or ot NSAIDS
help should be sought in cases where an anaphylactoid reaction occurs.

Clinical trials of several COX-2 selective and nonselective NSAIDs of up to three years duration have shown an increased risk of serious cardiovascular (CV) thrombotic events, including myocardial infarction
(M) and stroke, which can be fatal. Based on available data, it is unclear that the risk for CV thrombotic events is similar for all NSAIDs. The relative increase in serious CV thrombotic events over baseline
conferred by NSAID use appears to be similar in those with and without known CV disease or risk factors for CV disease. However, patients with known CV disease or risk factors had a higher absolute
incidence of excess serious CV thrombotic events, due to their increased baseline rate. Some observational studies found that this increased risk of serious CV thrombotic events began as early as the first
few weeks of treatment. The increase in CV thrombotic risk has been observed most consistently at higher doses.

To minimize the potential risk for an adverse CV event in NSAID-treated patients, use the lowest effective dose for the shortest duration possible. Physicians and patients should remain alert for the devel-
opment of such events, throughout the entire treatment course, even in the absence of previous CV symptoms. Patients should be informed about the symptoms of serious CV events and the steps to take

There is no consistent evidence that concurrent use of aspirin mitigates the increased risk of serious CV thrombotic events associated with NSAID use. The concurrent use of aspirin and an NSAID, such as
Ketorolac tromethamine, increases the risk of serious astrointestinal (61) events (see WARNINGS).

Status y Artery Bypass Surge

Two large, controlled clinical trials of a COX-2 selective NSAID for the treatment of pain in the first 10 to 14 days following CABG surgery found an increased incidence of myocardial infarction and stroke.

Observational studies conducted in the Danish National Registry have demonstrated that patients treated with NSAIDs in the post-MI period were at increased risk of reinfarction, CV-related death, and all-

Table 1:
(Mean=SD)
Following Oral, and Intr Doses of Ketorolac Cardiovascular Effects
[ Oral” I I Intravenous Bolus *
|_ rmacokinetic Parameters (units) 10mg 15mg 30mg 60mg 15mg 30mg
Bioavalabity
1
(extent) 00%
T, (min) 4434 33221 44209 33221 11207 29:18
C,,2(meg/mL) [Single-dose] 0.87+0.22 1142032 2.42:068 4555127 247:051" 465:0.96 if they occur.
C,,, (meg/ml) [steady state qid] 1.0520.26™ 1.5620.44" 311087 NAT 3092117 685261
C,,,’ (meg/ml) (steady state aid] 0292007 047013+ 093:026" NA 061021 1042035
NSAIDs are in the setting of
C,,* (meg/mL) [steady state gid] 0.59+0.2* 0.94+0.29" 1.88+0.59" NA 1.09+0.3* 2.17+0.59
hd Post-MI Patients
V3 (Lkg) 0.17520.039 0.21020.044

% Dose metabolized = <50 % Dose excreted in feces = 6
% Dose excreted in urine =91 % Plasma protein binding = 99

+ Derived from oral pharmacokinetic studies in 77 normal fasted volunteers

* Derived from intramuscular pharmacokinetic studies in 54 normal volunteers
* Derived from intravenous pharmacokinetic studies in 24 normal volunteers
1 Not applicable because 60 mg is only recommended as a single dose

** Mean value was simulated from observed plasma

TTime-to-peak plasma concentration
2Peak plasma concentration

3Trough plasma concentration
“Average plasma_concentration
“Volume of distribution

lated from percent coefficient of variation for observed C,, and T, data

Linear Kinetics.
In adults, following administration of single oral, intramuscular or intravenous doses of ketorolac tromethamine in the recommended dosage ranges, the clearance of the racemate does not change. This
implies that the pharmacokinetics of ketorolac tromethamine in adults, following single o multiple. intravenous, or ral doses of ketorolac are linear. At the higher

recommended doses, there is a proportional increase in the concentrations of free and bound racemate.

Distribution
The mean apparent volume (V,) of ketorolac tromethamine following complete distributon was approximately 13 ltes. This parameter was determined from single-dose data. The ketorolac tromethamine
racemate has been shown to be highly protein bound (99%). Nevertheless, plasma concentrations as high as 10 mcg/mL will only occupy approximately 5% of the albumin binding sies. Thus, the unbound
fraction for each enantiomer will be constant over the therapeutic range. A decrease in serum albumin, however, will result n increased free drug concentrations.

Ketorolac tromethamine is excreted in human milk (see PREGAUTIONS - Nursing Mothers).

Metabolism
Ketorolac tromethamine is largely metabolized in the liver. The metabolic products are hydroxylated and conjugated forms of the parent drug. The products of metabolism, and some unchanged drug, are
excreted in the urine.

Excretion
“The principal route of elimination of ketorolac and its metabolits is enal. About 92% of a given dose s found i the urine,

5% b1 dos s oxcrlod e o0 singl-doss sy it 10 mg torola tromethamin (- ) domonatatd ht v S nantomer s cred appmxvma{ely two times faster than the R-enantiomer
and that the clearance was independent of the route of administration. This means that the rato of S/R plasma concentrations decreases with time after each dose. There i lti or no inversion of the R- to
-form in humans. The clearance of the racemate in normal subjects, elderly indviduals and in hepatically and renally impaired patients is outlined in Table 2 (see CLINICAL PHARMACOLOGY ~ Kinetics
in Special Population:

“The half-Iife of the ketorolac S-enantiomer was 2.5 hours (SD = 0.4) compared with 5 hours (SD = 1.7) for the R-enantiomer. In other studies, the half-fe for the racemate has
been reported to i within the range of 5 to § hours.

Accumulation

dministered as an every 6 hours, for 5 days, to healthy = 13), showed inC,,, on Day 1 and Day 5. Trough leve 40.29

cause mortalty beginning in the irst week of treatment. I this same coort, the incidence of death in the first year post MI was 20 per 100 person years in NSAID-treated patients compared to 12 per 100
person years in non-NSAID exposed patients. Although the absolute rate of death declined somewnat after the first year post-MI, the increased relative risk of death in NSAID users persisted over at least
the next four years follow-up.

Avoid the use of ketorolac tromethamine in patients with a recent M uless the benefits are expected to outweigh the risk of recurrent CV thrombotic events. If ketorolac tromethamine is used in patients
with a recent MI, monitor patients for signs of cardiac ischemia.

Hy,

NSAIDs, including ketorolac tromethamine, can lead to onset of new hypertension or worsening of pre-existing hypertension, either of which may contribute to the increased incidence of CV events. Patients
taking thiazides or loop diuretics may have impaired response to these therapies when taking NSAIDs. NSAIDs, including ketorolac tromethamine, should be used with caution in patients with hypertension.
Blood pressure (BP) should be monitored closely during the initiation of NSAID treatment and throughout the course of therapy.

Heart Failure and Edem:

The Coxib and traditional NSA\D Trialists’ Collaboration meta-analysis of randomized controlled trials two-fold increase in for heart failure in COX-2 selec-
tive-treated patients and nonselective NSAID-treated patients compared to placebo-treated patients. In a Danish Natmna\ Registry study of patients with heart failure, NSAID use increased the risk of MI,
hospitalization for heart failure, and death.

Additionally, fuid retention and edema have been observed in some patients treated with NSAIDs. Use of ketorolac tromethamine may blunt the CV effects of several therapeutic agents used to treat these
‘medical conditions (e.g., diuretics, ACE inhibitors, or angiotensin receptor blockers (ARBs) (see PRECAUTIONS - Drug Interactions),

Avoid the use of ketorolac tromethamine in patients with severe heart failure unless the benefits are expected to outweigh the risk of worsening heart failure. If Ketorolac tromethamine is used in patients
with severe heart failure, monitor patients for signs of worsening heart failure.

Skin Reactions

NSAIDS, including ketorolac can cause serious skin adh
hes occur without warning

of skin rash or any other sign of hypersensitviy

suth s el cot,Stovent-Jfom Sk 515 and i ke ey (TN, uichcan o il
the signs and symptoms of fthe drug shoul

Drug Reaction with Eosinophilia and Systemic Symptoms (DRESS)
Drug Reaction with Eosinophilia and Systemic Symptoms (DRESS) has been reported in patients taking NSAIDS such as ketorolac tromethamine. Some of these events have been fata or ife-threatening
DRESS typicaly, although not exclusively, presents with fever, rash, lymphadenopathy, and/or facial swelling. Other clinical manifestations may include hepatits, nephris, hematological abnormalites, myo-
cardits, o mycsiis:Somelmessymoloms of RESS mayreselo an au i e, Eosinopia s ofn present Bosau is drder s variale s poseaton,fer rgen systoms o e
here may be involved. It s important to note that early such s fever or may be present even though rash is not evident. If such signs or symptoms are
eesen, discotinos ket ometanineand vl he paton inmadaicy,

Fetal Toxicity

Premature Closure of Fetal Ductus Arteriosus

Avod use of NSADs, incuding ketoolac tomethamine, npregnant women at about 30 weeks gestation and ater. NSAIDS including ketoolc tromethamine,Increase therisk of premature closureof the
fetal ductus art gestational age,

meg/miL (S0 0.19 on Day 1 and 0.5 meg/m. (5D = 0.23 on Day 6. Steady tate was approached afe e fourthcose.
Accumulation of ketorolac tromethamine has not been studied in special populations (geriatrc, pediatric, renal failure patients, o hepatic disease patients).

Kinetics in Special Populations

Geriatric Patients

Based on single-dose data only,the half-ife of the ketorolac tromethamine racemate increased from 5 to 7 hours in the elderly (65 to 78 years) compared with young healthy volunteers (24 to 35 years) (see
Table 2). There was lte difference i the C,, for the two groups (elderly, 2.52 mcg/mL = 0.77; young, 2.99 meg/mL. = 1.03) (see PRECAUTIONS ~ Geriatric Use).

Pediatric Pati

Limited information is available regarding of dosing of ketorolac the pediatric population. Following a single intravenous bolus dose of 0.5 mg/kg in 10 children 4 to 8
years i, thehalf-fe was 5.8 & 1.6 hours, th average dlearance was 0,042 2 0.01 Lnrkg, the vnmme of ditribution during the terminal phase (V,) was 0.34  0.12 L/kg and the volume of distribution at
steady state (V,) was 0.26 = 0.08 L/kg. The volume of f Ketorolac in pediatric than ubjects (ses ).

data available for administration of ketorolac tromethamine by the intramuscular route in pediatric patiets.

Renal Insufficiency

Based on single-dose data only, the mean half-ife of ketorolac ine in renally 190

between creatinine clearance and total ketorolac tromethamine clearance in the elderly and populations with renal impairment ( = 0.5).
In patients with renal disease, the AUC_ of each enantiomer increased by approximately 100% compared with healthy volunteers. The volume of distrbution doubles for the S-enantiomer and increases by
1/5th for the R-enantiomer The increase in volume of distribution of ketorolac tromethamine implies an increase in unbound fraction.

on the extent of the impairment. There is poor correlation

“The AUC._ -rato of the ketorolac healthy indicating there was either enantiomer in patients 4 to healthy
subjects (see WARNINGS - Renal Effects).

Hepatic Insufficiency

There was no significant diference in estimates of half-life, AUC_ and C,,, in 7 patients vith iver d ared to healthy [ i Table 2)

ce
Pharmacokinetic differences due to race have not been identified.
le 2:

‘The Influence of Age, Liver and Kidney Function, on m- Clearance and Terminal Half-life of Ketorolac Tromethamine

Qligohydramnios/Neonatal Renal Impairment:
Use of NSAIDs, including Ketorolac trometharmine, at about 20 weeks gestation or later in megnancy may cause fetl renal dysfunctin eading to oligohycramrios and,in some cases, neonatl fenal mpalr-

ment These adverse outcomes are seen, on average,after days to weeks of treatment, althou D nton.
often, but not always, reatment fprolongd ol for example, include
cases of impaired neonatal renal function, invasive procedures such as exchange transfusion or dialysis were required.
d Consider ultrasound monitoring
beyond 48 h i i according to clinical

Ketorolac tromethamine cannot be expected to substitute for d insufficiency. Abrupt disconti o

to treat may lead to disease exacerbation. Patients on
prolonged corticosteroid therapy should have their therapy tapered slowly if a declsmn is made to discontinue corticosteroids.

activity of ketorolac in reducing inflammation may diminish the utiiy of this diagnostic sign in detecting complications of presumed noninfectious, painful conditions.
Hepatic Effects

Ketorolac tromethamine should be used with caution in patients with impaired hepatic function or a history of liver disease. Borderline elevations of one or more liver tests may ocour in up to 15% of patients
taking NSAIDs including progress, may remain unchanged, or may be transient with continuing therapy. Notable elevations of ALT or AST (approx-
imately three or more times the upper limit of normal) have been reported in approximately 1% of patients in cliical trals with NSAIDs. In adtion, rare cases of severe hepatic reactions, including jaundice
and fatal fulminant hepatis, iver necrosis and hepatic failure, some of them with fatal outcomes have been reported.

A patient with symptoms and/or signs suggesnng Ilvev dysfunction, or in whom an abnormal liver test has occurred, should be evaluated for evidence of the development of a more severe hepatic reaction
while on therapy inical signs and ith liver P, or i (e.. eosinophilia, rash, etc.), ketorolac tromethamine
should be discontinued.

Hematologi
Anemia is sometimes seen in patients receiving NSAIDs, including ketorolac tromethamine. This may be due to flid retention, occult or gross 61 blood loss, or an incompletely described effect upon erythro-
poiesis. Patients on long-term treatment with NSAIDs, including ketorolac hould have their ifthey exhibit any signs or symptoms of anemia. NSAIDs inhibit

(Intramuscular’ and OraF) in Adult Populations platelet tion and have been shown to time in Unlike aspirin, thei effect on platelet function is quantitativel less,of shorter Guration, and reversie. Ptients receiving
Ketorolac tromethamine who may be adversely affected by aterations in platelotfunction, such as those with coagulation disorders or patients receiving anticoagulants, should be carefully monitored.
Total Clearance Terminal Half-life
n LWhaF e hous) Pre-existing Asthma , . , ; ‘ "
Intramuscular oral Intramuscular oral inciuding bronchospasm, between aspirin and other nonsteroidal ant i ive patients, ketorolac should not 1o patients
Type of Subjects Woan (range) Mean (rangs) Mean (range) Mean (range) with this form of aspirin sensitvty and should be used with caution in patients with pre-existing asthma.
Normal Subjects Information for Patients
Ketorolac tromethamine is a potent NSAID and may cause serious side effects such as gastrointestinal bleeding or Kidney failue, which may result in hospitalization and even fatal outcome.
0023 0025 53
0.010-0.046) (0.013-0.050) 249 Physians,utansresoring trolac rometaine, ha forn the et o e s o e treatment , WARNINGS, PRECAU-
( TIONS, and ADVERSE REACTIONS sections), instruct patents to seek medical advice f they develop treatment-related s evems and advise patens ra o give ot Kelorola tromethamine t other
mean age = 32, range = 20-60 family members and to discard any unused drug. Remember that the total use of oral ketorolac intramuscular dosing of ketorolac tromethamine is not
etorolac ith an
mﬂ:ﬂg:ﬂ:ﬂ:‘i""’xzm‘ w2 0019 0.024 61 during the course of ongoing therapy. Patents shoul also be encouraged £ read the NSAID Medicaton Guide that accompanies each prescripton ispensed.
mean age = 72, range = 65-78 (0.013-0.034) (0.018-0.034) 43-76) 1 Advise patients to be alert for the symptoms of cardiovascular thrombotic events, including chest pain, shortness of breath, weakness, or slurring of speech, and to report any of these symptoms to
their healthcare provider immediately (sce WARNINGS).
Patients with Hepatic Dysfunction 002 00 54 s 2. Ketorolac tromethamine, like ofher NSAIDs, can cause GI iscomfort and, rarely, serious GI side effects, Such as vicers and bleeding, which may resultin hospitalization and even death. Although
Intramuscular and Oral (n = 7) - - serious Gl tractulcerations and bleeding can occur without warning symptoms, patients should be alertfor the signs and symptoms of ulcerations and bleeding, and should ask for medical advice
mean age = 51, range = 43-64 10.013-0.066) (0.019-0.051) 2269 (16-7.6) when observing any indicative sign or symptoms including epigastric pain, dyspepsia, melena, and hematemesis. Patients should be apprised of the importance of ths follow-up (see WARNINGS,
Risk of Ulceration, Bleeding, and Perforation)
Patients with Renal Impairment 3. Serious Skin Reactions. including DRESS
ntramuscular (1 = 25),Oral (1 = 9) ‘Advise patients to stop taking ketorolac tromethamine immediately i they develop any type of rash or fever and to contact thir healthcare provider as soon as possible (sce WARNINGS),
serum creatinine = 1650 W_ 4. Advise patients to be alert for the symptoms of congestive heart ailue including shortness of breath, unexplained weight gain, or edema and to contact their healthcare provider if such symptoms
0015 0016 103 108 occur (see WARNINGS).
(Ir
e e (ntramusciar) = (0.005-0.043) (0.007-0.052) (6.9192) 34189 5 . nausea, fatigue, lethargy, pruitus jaundice,right upper quadrant tenderness, and “flu-like” symptoms).If these
oo a6 (M) occu, patients shouldbe nstructed 0 stop terapy and ek immedate medical rarapy
80 3 the signs of welling o the face or throat) f these occur,pati 0
range = help (sec WARNINGS).
Renal Dialyss Patiet K
trmuecaia and Oral (1 9 0016 136 Inform pregnant women to avoid use of Ketorolac tromethamine and other NSAIDs starting at 30 weeks gestation because of the risk of the premature closing ofthe fetal ductus arteriosus. f
iramuscular an Orel (n = 9) (0.003-0.036) - (8.0-39.1) - treatment with ketorolac tromethamine is needed for a pregnant woman between about 20 to 30 weeks gestation, advise her that she may need to be monitored for oligohydramnios, if treatment
mean age = 40, range = 27-63 continues for longer than 48 hours (see WARNINGS:; Fetal Toxicity, PRECAUTIONS; Pregnancy)

" Estimated from 30 mg single intramuscular doses of ketorolac tromethamine
 Estimated from 10 mg single oral doses of Ketorolac tromethamine
SLiters/nour/kilogram

Lahoratory Tests

ract d bleedi without t monitor for signs or symptoms of GI bleeding. Patients on long-ter treatment with NSAID, should
have their CBC and a cnemusny profle checked perodically. I cinical signs and symptoms consistent with iver or rena disease develop, systemic manifestations occur (e.g., eosinophila rash etc.)or if
abnormal liver tests persist or worsen, ketorolac tromethamine should be discontinued.

Drug Interactions
Ketorolac is highly bound to human plasma protein (mean 99.2%). There idence in animal or
itself or other drugs.

that ketorolac inhibits hepatic metabolizing



Warfarin, Digoxin, Salicylate, and Heparin

“The in vitro binding of warfarin to plasma proteins is only slihtly reduced by ketorola tromethamine (99.5% control vs 99.3%) when ketorolac plasma concentrations reach 5 to 10 meg/mL. Ketorolac
does ot alter digaxin proten binding. I viro studies indicate that, at therapeic concentrations of saficylate (300 mg/mL), the binding of ketorolac was reduced from approximately 99.2% o 97.5%,
representing a potential two-fold increase in unbound ketorolac plasma levels. Therapeutic concentrations of digoxin, warfarin, ibuprofen, naproxen, piroxicam, acetaminophen, phenytoin and
tolbutamide did not alter ketorolac tromethamine protein binding.

In a study involving 12 adult volunteers, oral 25 mg warfarin, ausing no f
wartarin. In another study, ketorolac tromethamine dosed infravenous or intramuscular was given with two doses of 500010t heparino 11 ity volutons resulting in @ mean template bleeding time of
6 minutes (3.2 to 11.4 min) compared o a mean of 6.0 minutes (3.4 to 7.5 min) for heparin alone and 5.1 minutes (3.5 o 8.5 min) for placebo. Although these results do not indicate a significant nteraction
between ketorolac or heparin, th of ketorolac to patients taking Id be done extremely cautiously and patients should be closely
monitored (see WARNINGS and PRECAUTIONS - Hematologic Effects).

The effects of warfarin and NSAIDs, in general, on GI bleeding are synergistic, such that the users of both drugs together have a risk of serious GI bleeding higher than the users of either drug alone.

Aspirin
pirin, its protein binding is reduced, although free not altered. is not

known; however, as with other NSAIDs, concomitant i ketorolac aspirin is not generally because of the potential of increased adverse effects.

Diuretics

Clinical studies well as postmarketing observations, have shown that ketorolac tromethamine can reduce the natriuretic effect of furosemide and thiazides in some patients. This response has been

attributed to inhibition of renal prostaglandin synthesis. During concomitant therapy with NSAIDs, the patient should be observed closely for signs of renal failure (sec WARNINGS ~ Renal Effects), as well
as to assure diuretic efficacy.

Probenecid

Concomitant oral ketorolac resulted in decreased clearance and volume of distribution of increases in levels (total
AUG increased approximately three-fold from 5.4 to 17.8 meg/iVmL) and terminal half-fe increased approximately two-fold fom 6.6 to 15.1 hours. Therefore, concomitant use of ketorolac tromethamine
and probenecid is contraindicated.

Lithium

NSAIDS have produced an elevation of plasma ithium levels and a reduction in renal lthium clearance. The mean minimum lithium concentration increased 15% and the renal clearance was decreased by
approximately 20%. These effects have been attributed to inhibition of enal prostaglandin synthesis by the NSAID. Thus, when NSAID: be observed
carefully for signs of lithium toxicity.

Methotrexate

NSAIDs have been reported to competitively inhibit methotrexate accumulation in rabbit kidney slices. This may indicate that they could enhance the toxicity of methotrexate. Caution should be used when
NSAIDs are administered concomitantly with methotrexate.

ACE Inhibitors/Angiotensin Il Receptor Antagonists

Concomitant use of ACE inhibitors and/or angiotensin Il receptor antagonists may increase the risk of renal impairment, particularly in volume-depleted patiens.

Reports suggest that NSAIDs may diminish the antihypertensive effect of ACE inhibitors and/or angiotensin Il receptor antagonists. This interaction should be given consideration in patients taking NSADS
concomitantly with ACE inhibitors andj/or angiotensin i receptor antagonists.

Antiepileptic Drugs

Sporaic cases of seizures have been reported during concomitant use of ketorolac d drugs (phenytoin,

Psychoactive Drugs

Velucinaions have peen reported when Ketorolac tromethamine was used in patients taking psychoactive drugs (fluoxetine, thiothixene, alprazolam)

Pentoxifylline

When ketorolac dministered concurrently with there is an increased tendency to bleeding.

Nondepolarizing Musce Relaxants

In postmarketing experience there have been reports of a possible interaction between ketorolac i and muscle relaxants that resulted in apnea.

‘The concurrent use of ketorolac tromethamine with muscle relaxants has not been formally studied.

Selective Serotonin Reuptake Inhibitors (SSRIs)
There is an increased risk of bleeding i in reupt
itantly with SSRs

ith NSAIDs. Caution should be used when NSAIDs are administered concom-

Carcinogenesis, Mutagenesis, and Impairment of Fertilty
An 18-month study in mice with oral doses of ketorolac tromethamine tablets at 2 mg/kg/day (0.9 times the the intramuscular or 30mg qid,
based on area-under-the-plasma-concentration curve [AUC), and a 24-month study in rats at 5 mo/kg/day (0.5 times the human AUC) showed no evidence of tumorigenicity.

Ketorolac tromethamine was not mutagenic in the Ames test, unscheduled DNA synthesis and repair, and in forward mutation assays. Ketorolac tromethamine did not cause chromosome breakage in the in
vivo mouse micronucleus assay. At 1590 meg/mL and at higher concentrations, ketorolac tromethamine increased the incidence of chromosomal aberrations in Chinese hamster ovarian cells.

Impairment of fertiity id not occur in male or female rats at oral doses of 9 mg/kg (0.9 imes the human AUC) and 16 mg/kg (1.6 times the human AUC) of ketorolac trometharmine, respectively.

Pregnancy

Risk Summary

Use of NSAIDs, including ketorolac tromethamine, can cause premature closure of the fetal ductus arteriosus and fetal renal dysfunction leading to oigohydramnios and, in some cases, neonatal renal im-
pairment. Because of these risks, limit dose and duration of ketorolac tromethamine use between about 20 and 30 weeks of gestation, and avoid ketorolac tromethamine use at about 30 weeks of gestation
and later in pregnancy (see WARNINGS; Fetal Toxicity).

Premature Closure of Fetal Ductus Arteriosus
Use of NSAIDs, including ketorolac tromethamine, at about 30 weeks gestation or later in pregnancy increases the isk of premature closure of the fetal ductus arteriosus.

Oligohydramnios/Neonatal Renal Impairment
Use of NSAIDs at about 20 weeks gestation or later in pregnancy has been associated with cases of fetal renal dysfunction leading to oligohydramnios, and in some cases, neonatal renal impairment.

6mg/kg 0. 10mg/kg (1

Use minimum effective dose for the individual patient
Total duration of treatment in adult patients: the combined duration of use of intravenous o intramuscular dosing of ketorolac tromethamine and oral ketorolac tromethamine is not to exceed 5 days.

KETOROLAC TROMETHAMINE INJECTION

Ketorolac tromethamine injection may be used as a single or multiple dose on a regular or “as needed” schedule for the management of moderately severe, acute pain that requires analgesia at the opioid

love, ustally na postoperaive Hypovolemia to of ketorolac WARNINGS — Renal Effects). Patients should be switched to alternative
as possible, but ketorolac therapy is not to exceed 5 days.

When administering ketorolac tromethamine injection, the intravenous bolus must be given over no less than 15 seconds. The intramuscular administration should be given slowly and deeply into the muscle.
The analgesic effect begins in ~30 minutes with maximum effect in 1 to 2 hours after dosing intravenous or intramuscular. Duration of analgesic effect is usually 4 to 6 hours.

Single-Dose Treatment: The following be limited to use only

Intramuscular Dosing

« Patients <65 years of age: One dose of 60 mg.
«  Patients =65 years of age, renally impaired and/or less than 50 kg (110 Ibs) of body weight: One dose of 30 mg,

Intravenous Dosing

« Patients <65 years of age: One dose of 30 mg.
«  Patients =65 years of age, renally impaired and/or less than 50 kg (110 Ibs) of body weight: One dose of 15 mg.

" Patients <65 years of age: The recommended dose is 30 mg ketorolac tromethamine injection every 6 hours. The maximum daily dose for these populations should not exceed 120 mg.
« For patients =65 years of age, renally impaired patients (sec WARNINGS), and patients less than 50 ka (110 Ibs): The recommended dose is 15 g Ketorolac tromethamine ijection every 6 hours.
The maximum daily dose for these populations should not exceed 60 mg.

For breakthrough pain, do not increase the dose o the frequency of ketorolac tromethamine. Consideration should be given to supplementing these regimens with low doses of opioids “as needed” unless
otherwise contraindicated.

Pharmaceutical Information for Ketorolac Tromethamine Injection

Ketorolac tromethamine injection should not be mixed in a small volume (e.g. in a syringe) with morphine sulfate, meperidine hydrochloride, promethazine hydrochioride or hydroxyzine hydrochioride; tis
willresultin precipitation of ketorolac from solution.

NOTE: Parenteral drug products should be inspected visually for partculate matter and discoloration prir to administration, whenever solution and container permit.

HOW SUPPLIED
Ketorolac Tromethamine Injection, USP is supplied as follows:

NDC Strength of product Package Factor

65145 146-25 15 mg/mL Single-dose vial 25 Vials per Carton

65145- 145-25 30 mg/mL Single-dose vial 25 Vials per Carton

65145-147-25 60 mg/2 mL (30 mg/mL) Single-dose-vial 25 Vials per Carton

Store at 20 to 25°C (68 to 77°F). [See USP Controlled Room Temperature.]
Protect from light.

Retain in carton until time of use.

Made in India

Distributed by :
Caplin Steriles USA Inc,
Hanilton, NJ 08619.

Code: TN/Drugs/TNO0003457

22200861
Revised: 05/2024

for idal Anti Drugs (NSAIDs)
What s the 1 called N (NSAIDs)?
NSAIDs Including:

«  Increased risk of a heart attack or stroke that can lead to death. This risk may happen early in treatment and may increase:

with increasing doses of NSAIDs.
« with longer use of NSAIDs

Do not take NSAIDSs right before or after a heart surgery called a “coronary artery bypass graft (CABG).”
Avoid taking NSAIDs after a recent heart attack, unless your healthcare provider tells you to. You may have an increased risk of another heart attack if you take NSAIDs aftey

However, 1.5ma/kg (0.

of
gestation Day 17, and
dpost )

‘The estimated background risk of major birth defects and miscariage for the indicated population(s) is unknown. All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. In
the U.S. general population, the estimated background risk of major birth defects and miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.

Clinical Considerations
Fetal/Neonatal Adverse Reactions
Premature Closure of Fetal Ductus Arteriosus:

Avoid use of NSAIDs in women at about 30 weeks gestation and later in pregnancy, because NSAIDS, including etorolac tromethamine, can cause premature closure of the fetal ductus arteriosus (see
'WARNINGS; Fetal Toxicity).

Oligohydramnios/Neonatal Renal Impairment:

If an NSAID is necessary at about 20 weeks gestation or later in pregnancy, limit the use to the lowest effective dose and shortest duration possible. If ketorolac tromethamine treatment extends beyond 48
hours, consider monitoring with ultrasound for oligohydramios. I oligohydramnios occurs, iscontinue ketorolac tromethamine and follow up according to clinical practice (see WARNINGS; Fetal Toxicity).

Data

Human Data

There q
risk to the fetus
Premature Closure of Fetal Ductus Arteriosus:

Published lierature reports that the use of NSAIDS at about 30 weeks of gestation and later n pregrnancy may cause premature closure of the fetal ductus arteriosus.

lled studies of Ketorolac

in pregnant women. Ketorolac tromethamine should be used during pregnancy only if the potential benefit justifies the potential

Oligohydramnios/Neonatal Renal Impairment:

Published studies and postmarketing reports describe maternal NSAID use at about 20 weeks gestation or ater in pregnancy associated with fetal renal dysfunction leading to oligohydramnios, and in some
cases, neonatal renal impairment. These adverse outcomes are seen, on average, after days to weeks of treatment, although oligohydramnios has been infrequently reported as soon as 48 hours after NSAID
initiation. In many cases, but not all the decrease in amniotic fluid was transient and reversible with cessation of the drug. There have been a limited number of case reports of materal NSAID use and
neonatal renal dysfunction without oligohydramnios, some of which were irreversible. Some cases of neonatal renal dysfunction required treatment with invasive procedures, such as exchange transfusion
or dialysis.

limitations of include lack of a control group; imited informeation regarding dose, duration, and timing of drug exposure; and concomitant use of other
medications. These limitations preclude establishing a reliable estimate of th risk of adverse fetal and neonatal outcomes with maternal NSAID use. Because the published safety data on neonatal outcomes
involved mostly preterm infants, the generalizability of certain reported risks to the full-term infant exposed to NSAIDs through maternal use is uncertain.

Labor and Delivery
The use of ketorolac and delivery . throughits prostaglandin synth fect it inhibit uter 3
the risk of g

Effects on Fertility
“The use of ketorolac tromethamine, as with any drug known to infibit cyclooxygenase/ prostaglandin synthesis, may impair fertilty and i not recommended in women attempting to conceive. In women who
have difficulty conceiving or are undergoing investigation of nfertiity, withdrawal of ketorolac tromethamine should be considered.

Nursing Mothers

Limited data from thatincluded omen levels of ketorolac in breast milk )in 4 of the patients
Alter a single administration of 10 mg of ketorolac ‘maximum mik was 7.3 ng/mL, and the maximum mik-to-plasma ratio was 0.037. After 1 day of dosing (10 mg
every 6 hours), the maximum milk concentration was 7.9 ng/mL, and the maximum milk-to-plasma ratio was 0.025. Assuming a daily ntake of 400-1,000 mL of human milk per day and a maternal body
weight of 60 kg, the calculated maximum daily infant exposure was 0.00263 mg/kg/day, which is 0.4% of the matemal weight-adjusted dose.

Exercise caution when ketorolac is administered to a nursing woman. Available information has not shown any specific adverse events in nursing infants; however, instruct patients to contact their nfant's
healthcare provider i they note any adverse events.

Pediatric Use

Ketorolac tromethamine is not indicated for use i pediatric patients. The safety and Ketorolac in below the age of 17 years have not been established.
Geriatric Use (265 Years of Age)

Because ketorolac tromethamine may be cleared more slowly by the elderly (see GLINICAL PHARMAGOLOGY) who are also more sensitive to the d NSAID

Gastrointestinal Effects - Risk of Ulceration, Bleeding, and Perforation), extreme caution and reduced dosages (sec DOSAGE AND ADMINISTRATION) and careful clinical monitoring must be used

‘when treating the elderly with ketorolac tromethamine.

ADVERSE REACTIONS

Adverse reaction rates increase with higher doses of ketorolac tromethamine. Practitioners should be alert for the severe complications of treatment with ketorolac tromethamine, such as Gl ulceration,
bleeding and perforation, postoperative bleeding, acute renal falure, anaphylactic and anaphylactoid reactions and liver failure (see Boxed WARNING, WARNINGS, PRECAUTIONS, and DOSAGE AND AD-
MINISTRATION). These NSAID-related complications can be serious in certain patients for whom ketorolac tromethamine is indicated, especially when the drug is used inappropriately.

In patients taking ketorolac tromethamine or other NSAIDs n clinicaltrials, the most frequently reported adverse experiences in approximately 1% to 10% of patients are

Gastrointestinal (GI) experiences including:
abdominal pain ‘abdominal pain abdominal pain
flatulence 6l fullness Gl ulcers (gastric/duodenal)
gross bleeding/perforation heartbum nausea*
stomatitis vomiting

Other experiences:
abnormal renal function anemia dizziness
drowsiness edema elevated livr enzymes.
headaches* hypertension increased bleeding time
injection site pain pruritus purpura
rashes tinnitus sweating

Thcidence greater than 10%

‘Additional adverse experiences reported occasionally (<1% in patients taking ketorolac tromethamine or other NSAIDs in clinical trials) include:

Body as a Whole: fever, infections, sepsis
Cardiovascular: congestive heart ailure, palpitation, palor, tachycardia, syncope
Dermatologic: alopecia, photosensitviy, urticaria
Gastrointestinal: anorexia, dry mouth, eructation, esophagitis, excessive thirst, gastrits, glssitis, hematemesis, hepatits, increased appetite, jaundice, melena, rectal bleeding
Hemic and Lymphatic: ecchymosis, eosinophilia, epistaxis, leukopenia, thrombocylopenia
Metabolic and Nutritional: weight change
Nervous System: abnormal dreams, abnormal thinking, anxiety, asthenia, confusion, depression, euphoria, extrapyramidal symptoms, hallucinations, hyperkinesis, inability to concentrate, insomnia,
nervousness, paresthesia, somnolence, stupor, tremors, vertigo, malaise:
Reproductive, female: infertlty
Respiratory: asthma, cough, dyspnea, pulmonary edema, thinitis
‘Special Senses: abnormal taste, abnormal vision, blurred vision, hearing loss
Urogenital: cystits, dysuria, hematuria, increased urinary frequency, interstital nephrits, oliguria/polyuria, proteinuria, renal failure, urinary retention
Other rarely observed reactons (rported from pastmarketing experience in patients taking ketorolac tromethaine or other NSAIDS) e
ody as a Whole: angioedema, death, reactions such hyi reaction, laryngeal edema, tongue edema (see WARNINGS), myalgia
Cardiovascular: arrhythmia, bradycardia, chest pain, flushing, hypotension, myocardial infarction, vasculits
Dermatologic: exfolative dermatits, erythema multforme, Lyell's syndrome, bullous reactions including Stevens-Johnson syndrome and toxic epidermal necrolysis
Gastrointestinal: acute pancreatits, liver falure, ucerative stomatts, exacerbation of inflammatory bowel disease (ulcerative colits, Grohn's disease)
Hemic and Lymphatic: agranulocytosis, aplastic anemia, hemolytic anemia, lymphadenopathy, pancytopenia, post-operative wound hemorhage (rarel requiring blood transfusion — see Boxed WARN-
ING, WARNINGS, and PRECAUTIONS)
Metabolic and Nutritional: hyperglycemia, hyperkalemia, hyponatremia
Nervous System: aseptic meningits, convulsions, coma, psychosis
Respiratory: bronchospasm, respiratory depression, pneumonia
Special Senses: conjunctivtis
Urogenital: flank pain with or without hematuria and/or azotemia, hemolytc uremic syndrome

Postmarketing Surveillance Study
Alarge observational, study, involving 10,000 patients receiving ketorolac tromethamine, demonstrated that the risk of cinically serious gastrointestinal (i)
blooing was dose-Gependont (e Tables SA and 38, T was parculrly e eldery patent who eceve an average dal dose reater han 60 maday of elorolas tomethamin (s Tabla 3R

Incidence of Clinically Serious G... Bleeding as Related to Age, Total Daily Dose, and History of G.I. Perforation, Ulcer,
Bleeding (PUB) after up to 5 Days of Treatment with Ketorolac Tromethamine Injection

A. Adult Patients without History of PUB

Total Daily Dose of Ketorolac Tromethamine Injection
Age of Patients
60 mg >60 to0 90 mg >80 to 120 mg >120mg
<65 years of age 0.4% 04% 09% 46%
265 years of age 1.2% 28% 22% 7.7%
B. Adult Patients with History of PUB
Total Daily Dose of Ketorolac Tromethamine Injection
Age of Patients
<60 mg >60 to 90 mg >80 to 120 mg >120mg
<65 years of age 21% 46% 7.8% 15.4%
265 years of age 47% 37% 28% 25.0%
To report SUSPECTED ADVERSE REACTIONS, contact Limited at 1 or FOA at or www.fda.
SAGE
Symptoms and Signs

Symptoms following acute NSAIDs overdoses are usually lmited to lethargy, drowsiness, nausea, vomiting, and epigastric pain, which are generaly reversible with supportve care. Gastrointestinal bleeding
can occur. Hypertension, acute renal failure, respiratory depression and coma may occur, but are rare. Anaphylactoid reactions have been reported with therapeutic ingestion of NSAIDs, and may occur
following an overdose.

Treatment
Patients should be managed by symptomatic and supportve care following a NSAIDs overdose. There are no specific antidotes. Forced diuresis, alkalization of urine, hemodialysis or hemoperfusion may not
be useful due to high protein binding

single overdoses of ketorolac tromethamine have been variously associated with abdominal pain, nausea, vomiting,
resolved after discontinuation of dosing.

peptic ulcers and/or renal dysfunction which have

DOSAGE AND ADMINISTRATION
ly ketorolac
for patient treatment goals. In adults, the combined duration of use of intravenous o ng of ketorola
and oral ketorolac tromethamine is not to exceed 5 days. In adults, the use of oral ketorolac trometh; icated as continuation mmpy o ntravenous or intramuscular

dosing of ine tablets for transiti
pl ) to ipl ketorolac

Note: Oral formulation should not be given as an initial dose.

«  Increased risk of bleeding, ulcers, and tears (perforation) of the esophagus (tube leading from the mouth to the stomach), stomach and intestines:

o anytime during use
« without warning symptoms
«  that may cause death

The risk of getting an ulcer or bleeding increases with:

past history of stomach ulcers, or stomach or intestinal bleeding with the use of NSAIDS
taking medicines called “cortcosteroids”, “anticoagulants”, “SSRIs", or *SNRls”
increasing doses of NSAIDs
longer use of NSAIDs
moking
drinking alcohol
older age
poor health
advanced liver disease
bleeding problems

NSAIDs should only be used:

«  exactlyas prescribed

«  atthe lowest dose possible for your treatment
o forthe shortest time needed

What are NSAIDs?

of arthritis,

NSAIDs are used to treat pain and redness, swelling, and heat (inflammation) from medical conditions and other types of short-
in.

term pai
Who should not take NSAIDs?
Do not take NSAIDs:

it you had an asthma attack, hives, or other allergic reaction with aspirin or any other NSAIDS.
« right before or after heart bypass surgery.

Before taking NSAIDs, tell your healthcare provider about all of your medical conditions, including if you:

« have iver o kidney problems

« have high blood pressure

«  haveastima

« are pregnant or plan to become pregnant.Taking NSAIDs at about 20 weeks of pregnancy or later may harm your unborn baby. If you need to take NSAIDs for more than 2 days when you are
botueen 21 and 30 weeks of pregnancy, your healthcare provider may need to monitor the amount of fuid in your womb around your baby. You should not take NSAIDS after about 30
of

+ o reatioating or pla o broast et

Tell your healthcare provider about all of ding pi over-the-counter medicines, vitamins or herbal supplements. NSAIDs and some other medicines
can et wit each othr and causasriots 1 fets. Do ot start thu ‘any new medicine without talking to your healthcare provider irst.

What are the possible side effects of NSAIDs
NSAIDs Including:

See “What is the 1

new or worse high blood pressure
heart faiure

liver problems including lver failure

Kidney problems including kidney failure

low red blood cells (anemia)

lfe-threatening skin reactions

lfe-threatening alleric reactions

Other side effects of NSAIDs include: stomach pain, constipation, diarrhea, gas, heartburn, nausea, vomiting, and dizziness.

Get emergency help right away if you get any of the following symptoms:
shortness of breath or trouble breathing

chest pain

weakness in one part o side of your body

slurred speech

sweling of the face or throat

Stop taking your NSAID and call your healthcare provider right away if you get any of the following symptoms:
o nausea

« moretired or weaker than usual
«  darhea

. itching

« your skin or eyes look yellow
. indigestion or stomach pain
o fulike symptoms

«  vomitbiood
«thereis blood in your bowel movement or it s black and sticky like tar
. unusual weight gain

« skin rash or bisters with fever

«  swelling of the arms and legs, hands and feet

1f you take too much of your NSAID, call your healthcare provider or get medical help right away.
These are not al the possible side effects of NSAIDs. For more information, ask your healthare provider or pharmacist about NSAIDs.
Call your doctor for medical advice about side effects. You may report side effects to FDA at 1-800-FDA-1088

Other information about NSAIDs

« Aspirinis an NSAID medicine but t does not increase the chance of a heart atack. Aspirn can cause bleeding in the brain, stomach, and intestines. Aspiin can lso cause uicers in the stomach and
intestines.

« Some NSAIDs are sold in lower doses without a prescription (over-the-counter). Talk to your healthcare provider before using over-the-counter NSAIDs for more than 10 days.

General information about the safe and effective use of NSAIDS

Medicines are sometimes prescribed for purposes other than those listed in a Medication Guide. Do not use NSAIDs for a conditon for which it was not prescribed. Do not give NSAIDs to other people, even
if they have the same symptoms that you have. It may harm them.

If you would like more information about NSAIDS, talk with your healthcare provider. You can ask your pharmacist or healthcare provider for information about NSAIDs that s written for health professionals.
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