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Prescribing Information For the use of Registered Medical Practitioner,

Hospital or a Laboratory Only.

KETAMAX 50
Ketamine Hydrochloride Injection USP 50 mg/ml

COMPOSITION:
Eachmlcontains:

INDICATIONS :
KETAMAXis recommended :

. i il ical procedures. When used by
injection, KETAMAX is hes( suited for short procedures. With additional doses, or by intravenous infusion,
KETAMAX can be used for longer procedures. If skeletal muscle relaxation is desired, a muscle relaxant
should be used and respiration should be supported.

Tosupplement other anaesthetic agents.

When the intramuscular route of administration is preferred.
Debridement, painful dressings, and skin grafting in burned patients, as well as other superficial surgical

The rate of infusion will depend on the patient’ response t thesia. Th may
be reduced is used.

Induction :

Intravenous Route:

The initial dose of KETAMAX administered intravenously may range from 1 mg/kg to 4.5mg/kg (in terms of
Ketamine base). The average amount required to produce 5 to 10 minutes of surgical anaesthesia has been 2.0
mo/kg. It is that i be slovly (over 2 period of 60
seconds). i d pressor response.
Dosage in Obstetrics:

In obstetrics, for vaginal delivery or in caesarean section, intravenous doses ranging from 0.2 to 1.0 mg/kg are

may result

Ketamine Hydrochloride USP procedures. recommended.
Equivalent to Ketamine 50.0 mg. * Neurodiagnostic procedures such as and lumbar Intramuscular Route:
Benzethonium Chloride USP 0.01 %w/v punctures. | dose of KETAMAX administered intramuscularly may range from 6.5 mg/kg to 13 mg/kg (in terms of
(as preservative) i the eye, ear, nose, and mouth, includi ketamine base). A low initial intramuscular dose of 4 mg/kg has been used in diagnostic manoeuvres and
Water for Injections BP q.s. Note: may persist durir i procedures not involving intensely painful stimuli. A dose of 10 mg/kg will usually produce 12 to 25 minutes of
DESCRIPTION : * Anaesthesia in poor-risk patients with depression of vital functions or where depression of vital functions surgical anaesthesia.
N N must be avoided, if at all possible. Dosage in Hepatic Insufficiency:
« Orthopaedic procedures such as closed reductions, femoral pinning, ions, and hould idered in patients i othertyp
CLINICAL PHARMACOLOGY : biopsies. Dosage in Obstetrics
Pharmacodynamics : . and minor surgery of rectum, cif Data are lacking for intramuscular injection and maintenance infusion of ketamine in the parturient population,
Kelamine s a fapdly acting general anaesthetc for intravenous or intramusaular use wnn a distinct « Cardiac catheterization procedures. and recommendations cannot be made.
catalepsy, . G in f elevated blood pressure. Maintenance of general anaesthesi

amnesia, and marked analgesia which may persist into the recovery penod Phan/ngeal Iaryngeal rellexes * Anaesthesia in the asthmatic patient, either to minimise the risks of an attack of bronchospasm developing, Lightening of anaesthesia may be indicated by nystagmus, movements in response to stimulation, and

tone may e delayed. vocalization. Anaesthesia is maintained by the administration of additional doses of KETAMAX by either the

il ] . intravenous or intramuscular route.
Mechanismof Acton: A AT - istion Fach additional dose is from % to the fullinduction dose recommended above for the route selected for
Ketamine induces sedation, immability, amnesia and marked analgesia. The anaesthetic state produced by - for inducion.
ketamine has been termed “dissociative anaesthesia” in that it appears to selectively nterrupt association :‘ﬂlfs ’:':;:;;i:;‘:fg’;;;’;:;r:::;',:ﬁz’r’g:‘“ base. The larger of KETAMAX thelonge
pathways of (he brain before produmng somesthetic sensory blockade. It may selectively depress the Forsur‘gery in elderly patients 10 be suitabl alone or with other Purposeless and tonic-clonic movements of exlremmes may occur during (he course of anaes(hesna These
systam before obtunding the more ancient cerebral centres and pathways anassthetivagents implyalightp; the need for

(reticular-activating and limbic systems). Numerous theories have been proposed to explain the effects of Prwymﬁsprwﬁmns :;,ﬂurnmy i e '~ o ; O AL a5 dolined 2 .
ketamine, including binding to N-methyl-D-aspartate (NMDA) receptors in the CNS, interactions with opiate Induction is )y a full intre L lose of as defined above.
receptors at central and spinal sites and interaction with norepinephrine, serotonin and muscarinic cholinergic KETAMAX can be saiely used alone when the slormcer:‘ ';:g::::‘p:z' Howaver, since l‘l:e need for suppI?‘r‘rJ\:‘r:ll‘ayl KETAMAX has been administered intravenously and the principal anaesthetic is slow-acting, a second dose of

receptors The activity on NMDA recepwrs may be responswhle Iur the analgesic as well as psych\amc
ffects of ketamine. Ketamis resulting in tachycardia,

mcreased myocardial and cerebral oxygen consumption, increased cerebral blood flow and increased

intracranial and intraocular pressure. Ketamine is also a potent bronchodilator. Clinical effects observed

following ketamine administration include increased blood pressure, increased muscle tone (may resemble

catatonia), opening of eyes (usually accompanied by nystagmus) and increased myocardial oxygen

consumption.

Pharmacokinetics :

Absorption

Ketamine s rapidly absorbed following intra-muscular administration.

Distribution

Ketamine is rapidly distributed into perfused tissues including brain and placenta, Animal studies have shown
ketamine to be highly concentrated in body fat, liver and lung. In humans at an intravenous bolus dose of 2.5
mg/kg, the distribution phase of ketaming lasts about 45 minutes, with a half-life of 10 to 15 minutes, which is
associated with the duration of the anaesthetic effect (about 20 minutes). Plasma ketamine concentrations are
about 1.8t0 2.0 ug/mL at 5 mmules after an intravenous bolus injection of 2 mg/kg dose and about 1.7 10 2.2
ug/mLat15
In parturients receiving an intramuscular nose of 250 mg (approximately 4.2 mg/kg), placemal transfer rate of
ketamine from maternal artery to umbilical vein was 47% at the time of delivery (1.72 versus 0.75 pg/mL).
Average delivery time for these parturients was 12 minutes from the time of ketamine injection to vaginal
delivery of anewborn.

Biotransformation

Biotransformation takes place in liver. Termination of anaesthetic is partly by redistribution from brain to other
tissues and parlly by metabolism. CYP3A4 enzyme is the primary enzyme responsible for ketamine N-

to ine in human liver with CYP2B6 and CYP2C9 enzymes as minor
contributors.
Elimination
Elimination half-]i -3 hours, mostly metabolites.

begiven by mouth for at least si)
Premedication with an anticholinergic agent (e.g. atropine, hyoscine or glycopyrolate) or another drying agent
p : el A A oo

KETAMAX may he reqmred 5 to 8 minutes tullowmg |he mmal duse If KETAMAX has been administered
ic may be

delayedupto 15 mmuteslollowmg the injection of KETAMAX
MAX

p
Midazolam, diazepam, lorazepam, or flunitrazepam used as a premedicant or as an adjunct to ketamine, have

Note : Ketamine is chemically incompatible with barbiturates and diazepam because of precipitate formation.

Therefore, bemixed infusion fluid.

Onset and duration :

As with other general anaesthetic agents, the individual response to KETAMAX is somewhat varied depending

on the dose, route of administration, age of patient, and concomitant use of other agents, so that dosage

fixed. the patient’

Because of rapid induction following intravenous injection, the patient should be in a supported position during

administration. An intravenous dose of 2 mg/kg of bodyweight usually produces surgical anaesthesia within 30

seconds after injection and the anaesthetic effect usually lasts 5 to 10 minutes. An intramuscular dose of 10

mg/kg of bodywelgh( usually produces suf rglcal anaesthesia wunm 3tod mmu(as tollawmg injection and the
usually lasts 12to 2 it

A. KETAMAX as the sole anaesthetic agent :

Intravenous Infusion :

The use of KETAVIAX by continuous infusion enables the dose to be ftrated mre closely, thereby reducing the

amount of pared with This results in a shorter recovery time

and better stability of vital signs.

A solution containing 1 mg/ml of ketamine in dextrose 5% or sodium chloride 0.9% is suitable for

administration by infusion.

General Anaesthesia Induction :

Maintenance of anzesthesia:
Anaesthesia may be maintained using a microdrip infusion of 10 - 45 microgram/kg/min (approximately 1-3
mg/min).

D.L.LKMV2.E-02-BT

C. KETA

KETAMAX is clinically compatible with the commonly used general and local anaesthetic agents when an

adequate respiratory exchange is maintained. The dose of KETAMAX for use in conjunction with other

anaesthetic agents is usually in the same range as the dosage stated above; however, the use of another

may allow a reduction in the d f KETAMAX.

D. Management of patients in recovery :

Following the procedure the patient should be observed but left undisturbed. This does not preclude the

monitoring of vital signs. If, during the recovery, the patient shows any indication of emergence delirium,

consideration may be given to the use of diazepam (5 to 10 mg LV. in an adult). A hypnotic dose of a

mmbarmturate (50 to 100 mg I.V.) may be used to terminate severe emergence reactions. If any one of these
loyed, the patient recovery period.

CONTRAINDICATIONS :

Hypersensitivity to the active substance.

Ketamax is contra-indicated in persons in whom an elevation of blood pressure would constitute a serious

hazard.

Ketamax should not be used in patients with eclampsia or pre-eclampsia, severe coronary or myocardial

disease, cerebrovascular accident or cerebral trauma.

WARNINGS AND PRECAUTIONS :

To be used only in hospitals by or under the supervision of experienced medically qualified anaesthetists except

underemergency conditions.

Asviith

Respiratory depression may occur with ketamine, in which
employed. of i inistration of analeptics.

ready for use.
i ion should be
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aperiod of 60 seconds. More rapid administration may result
intransient ion or apn response.

Because pharyngeal and Iaryngeal reflexes usually mechanical stir il pl

be. avomsd unless muscle relaxants, with proper attention to respiration, are used.

[ isceral pain pathways, which

n

obtunds visceral pain.

When ketamine is used on an outpatient basis, the patient should not be released until recovery from
hesiai lete and

* Usewi i i ul e d patient.

Ketamine is metabolised in the liver and hepatic clearance is required for termination of clinical effects. A
prolonged duration of action may occur in patients with cirrhosis or other types of liver impairment. Dose
reductions should be considered in (hese pat\ems Abnarmal liver function tests associated with ketamine
ise (>3 days) or drug abuse.

Since an increase in cerebrospinal fluid (CSF) pressure has been reported during ketaming anaesthesia,
KETAMAX should be used with special caution in patients with preanaesthetic elevated cerebrospinal fluid
pressure.

Use with caution in patients with globe injuries and increased intraocular pressure (e.9. glaucoma) because

Use with caution in patients with neurotic traits or psychiatric illness (e.g. schizophrenia and acute
psychosws;
Us

Diazepam is known to increase the half-life of ketamine and prolongs its pharmacodynamic effects. Dose
adjustments may therefore be needed.

Ketamine is chemically incompatble with barbiturates and diazepam becauss of precipitate formation.
Therefore, be mixed in infusion fluid.

Ketamine may potentiate the neuromuscular blocking effects of atracurium and

Psychiatric disorders

Common: Hallucination, Abnormal dreams, Nightmare, Confusion, Agitation, Abnormal behaviour
Uncommon: Anxiety

Rare: Delirium* Flashback*, Dysphoria*, Insomnia, Disorientation

including
respiratory depression with apnea.

The use of halogenated anesthetics concomitantly with ketamine can lengthen the elimination half-life of
ketamine and delay recovery from anesthesia. Concurrent use of ketamine (especially in high doses or when
rapidly administered) with halogenated anesthetics can increase the risk of developing bradycardia,
hypotension or decreased cardiac output.

The use of Ketamine with other central nervous system (CNS) depressants (e.g. ethanol, phenothiazines,
sedating H1 blockers or skeletal muscle relaxants) can potentiate CNS depression and/or increase nsk of
developing respiratory depression. Reduced doses of ketami be required

of other anxiolytics, sedatives and hypnotics.

thiopental.
Patients taking thyroid hormones have an increased risk of developing hypertension and tachycardia when
given ketamine.
C

Common: Nystagmus, Hypertonia, Tonic clonic movements
Eye disorders

Common: Diplopia

‘NotKnown: Intraocular pressure increased

Cardiac disorders

Common: Blood pressure increased, Heart rate increased
Uncommon: Bradycardia, Arrhythmia

Vascular disorders

Uncommon: Hypotension

Common: Respiratory rate increased
Uncommon: Resmrawry depressmn Laryngospasm

use of anti i risk of

Rare: Ol y disorder*, Apnoea*

(directly ori ing) in may i f

kemmine.

toanincreasein

Common: Nausea, Vomiting
Rare: Salivary hypersecretion*

Wh nk i i reductionin the
seizure mveshnld may be observed. Unpredictable extensor-type seizures have been reported with concurrent

. porphyria

* Usewith caution in patients with seizures.

* Use with caution in patients with hyperthyroidism or patients receiving thyroid (increased risk
of hypertension and tachycardia)

«Use with caution in patients with pulmonary or upper respiratory infection (ketamine sensitizes the gag
reilex, potentlally causing Iaryngaspasm)

. inpatients f head injury, or

Ememence Reaction:

The psychological manifestations vary in severity between pleasant dream-like states, vivid imagery,
hallucinations, nightmares or illusions and emergence delirium (often consisting of dissociative or floating
sensanons) In some cases these states have been accompamed by confusion, excitement, and irrational
behaviour

reduced if verbal and tactile snmulalmn m the patient is mmlmlzeﬂ d\mng the recovery period. This does nul
preclude the monitoring of vital signs.

Cardiovascular:

Because of the substantial increase in myocardial oxygen consumption, ketamine should be used in caution in
patients with hypovolemla dehydranon or camlac dlsease especially coronary artery disease (e.g. congestive
heart failure, Inaddition be used with caution

Cardiac function should be continually monitored during the procedure in patients found to have hypertension
orcardiac decompensation.

Elevation of blood pressure begins shortly after the injection of Ketamine, reaches a maximum within a few
minutes and usually returns to pre-anaesthetic values within 15 minutes after injection. The median peak rise of
blood pressure in clinical studies has ranged from 20 to 25 percent of pre-anaesthetic values. Depending on the
condition of the patient, this elevation of blood pressure may be considered a beneficial effect, or in others, an
adverse reaction.

Long-Term Use

Drugs that inhibit CYP3A4 enzyme activity generally decrease hepatic clearance, resulting in increased plasma
concentration of CYP3A4 substrate medications, such as ketamine. Coadminstration of ketamine with drugs
thetinhibit CYP3A4 hieve the desired

Not Known: Liver function testabnormal, Drug-induced liver injury* *
Skinand subcutaneous tissue disorders

Common: Erythema, Rash morbilliform

Renal and urinary disorders

Rare: Cystitis*, Haemorrhagic cystitis*

Drugs that induce CYP3Ad enzyme a generally increase hepatic clearance, resulting n decreased plasma

concentration of CYP3A4 substrate such as ketamine. of ketamine with drugs
that induce CYP3A4 enzyme may require an increase in ketamine dosage to achieve the desired clinical
outcome.

PREGNANCY AND LACTATION :

“htiteq Dost:
** Extended period use (>3 days) or drug abuse

OVERDOSE:
Respiratory depression can result from an overdosage of ketamine hydrochloride. Supportive ventilation

Pregnancy
Ketamine crosses the placenta. This should be boe in mind during operative obstetric procedures in should be employed. Mechanical support of respiration that will maintain adequate blood oxygen saturation and
pregnancy. in nancy ha 1conducted. Th has not been is preferred

established, and such use is not recammended with the exception of administration during surgery for
abdominal delivery or vaginal delivery.
Some neonates exposed to ketamine at maternal intravenous doses = 1.5 mo/kg during delivery have

g
Marked increases in maternal blood pressure and uterine tone have been observed at intravenous doses greater
than 2 mg/kg.

Data are lacking for intramuscular injection and maintenance infusion of ketamine in the parturient population,
and recommendations cannot be made.
Lactation

has not lisht
tudie: ive toxic

ABILITY TO DRIVE
Panems should be cautioned that driving a car, operating hazardous machinery or engaging in hazardous
for24 hours or more after

Cases of cystitis including haemorrhagic cystitis have been reported in patients being given ketami long-
term basis. This adverse reaction develops in patients receiving long term ketamine treatment after a time
ranging from 1 month to several years. Ketamine is not indicated nor recommended for long term use.
reported in pati ded use (> 3 days).

Drug Abuse and Dependence

Ketamine has been reported as being a drug of abuse. Reports suggest that ketamine produces a variety of
symptoms including, but not limited to, flashbacks, hallucinations, dysphoria, anxiety, insomnia, or
disorientation. Cases of cystiis including hasmorrhagic cystitis and cases of hepatotoxicity have also been
reported. If used on a daily basis for a few weeks, dependence and tolerance may develop, particularly in
individuals with a history of drug abuse and depandence. Thersfor the use of Kelarax should be losely
supervised

DRUG INTERACTIONS :

This medicine can impair cognitive function and can affect a patient's ability to drive safely. When prescribing
this medicine, patients should be told :

+  Themedicineis I\kelywaﬂemyuurabllnytu drive

+ Donotd i how

ADVERSE EFFECTS:
The order of frequency are Common (21/1 00to<1/10); Uncummun (21/1 000 to <1/100); Rare (21/10,000 to
<1/1,000); Notknown (freg

‘The following Adverse Events have been reported:

Immune system disorders

Rare: Anaphylactic reaction*

Metabolism and nutrition disorders

Uncommon: Anorexia

Ketamlne has a wide margin of safety; several instances of unintentional administration of overdoses of
(upto 10 times that usually foll

d by prolonged but

INCOMPATIBILITIES :
Ketamine is chemically mcumpanble with barblturales and diazepam because of precipitate formation.
Therefore, infusion fluid.

SPECIAL PRECAUTIONS FOR STORAGE AFTER DILUTION :
Chemical and physical in-use stability has been demonstrated for 48 hours at 25°C protected from light. From a
microbiological point of view, the product should be used immediately. If not used immediately, in use storage
times and conditions prior m use are the reSpOHS\bllﬁy of the user and wuuld nnrmally not be longer than 24
hoursat2to8°C,
STORAGE :
Store below 30°C, protected from light.
PRESENTATION :

KETAMAX 50 (Ki ide Inj usp
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