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PART I: HEALTH PROFESSIONAL INFORMATION

SUMMARY PRODUCT INFORMATION

Route of Dosage Form / Clinically Relevant Non-Medicinal
Administration Strength Ingredients
I.V. Citric acid monohydrate, sodium citrate,
Oral Solutionforinfusion water for injection.

and oral solution/ Fora complete listingsee DOSAGE FORMS,
20 mg/ mL STRENGTHS, COMPOSITION AND
PACKAGING section

1 INDICATIONS
Caffeine Citrate Oral Solution USP, 20 mg / mL solution for infusion and oral use, is indicated:
e Forthe short-term treatment of primary apnea of premature newborns.
Treatment must be initiated underthe supervision of a physician experiencedin neonatal
intensive care. Caffeine Citrate Oral Solution USP is for use in Neonatal Intensive Care Units
only. Measurement of baseline caffeine levels, monitoring of plasma concentrations as well as

dose adjustments during therapy is advisable.

Healthcare professionals should pay special attention to dosage recommendations,
contraindications, warnings, and precautions for use.

1.1 Pediatrics
Based on the data submitted and reviewed by Health Canada, the safety and efficacy of
caffeine citrate in preterm newborninfantsis presented. Caffeine Citrate Oral Solution USP is

not indicatedin other age groups.

1.2 Geriatrics
Caffeine Citrate Oral Solution USP is only indicated in preterm infants.

2 CONTRAINDICATIONS

Caffeine Citrate Oral Solution USP is contraindicated in patients who are hypersensitiveto thisdrug or
to any ingredientin the formulation, including any non-medicinal ingredient, orcomponent of the
container. For a complete listing, see DOSAGE FORMS, STRENGTHS, COMPOSITION AND
PACKAGING.
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3  SERIOUS WARNINGS AND PRECAUTIONS BOX

Serious Warnings and Precautions

e (Caffeineincreasesheartrate, left ventricular output, and stroke volume. See
Warnings and Precautions - Cardiovascular.

e C(Caffeinecitrate causes a generalisedincrease in metabolism. See Warnings
and Precautions - Endocrine and Metabolism.

e Methylxanthines have been associated with development of necrotizing enterocolitis.
See Warnings and Precautions - Gastrointestinal.

e Caffeineisa central nervous systemstimulantand may cause seizures. See
Warnings and Precautions - Neurologic.

e Renal impairment may increase the potential for caffeine accumulation.
See Warnings and Precautions - Renal.

4 DOSAGE AND ADMINISTRATION

4.1 Dosing Considerations

Treatment with caffeine citrate should be administered underthe supervision of a physician
experienced in neonatal intensive care and in the neonatal intensive care unit in which adequate
facilities are available for patient surveillance and monitoring.

4.2 Recommended Dose and Dosage Adjustment
Caffeine Citrate Oral Solution USP and Caffeine Citrate Injection USP contain the same
formulation at the same concentration and are therefore interchangeable.

The recommended dose regimenin previously untreated infantsis a loading dose of 20 mg
caffeine citrate per Kg body weight administered by slow intravenousinfusion over 30
minutes, usinga syringe infusion pump or other meteredinfusion device. Afteraninterval of
24 hours, maintenance doses of 5 mg per Kg body weight may be administered by slow
intravenousinfusion over 10 minutes every 24 hours. Alternatively, maintenance doses of 5
mg per Kg body weight may be administered by oral administration, such as through a
nasogastric tube every 24 hours.

The recommended loading dose and maintenance doses of caffeine citrate are providedin Table
1 which clarifies the relationship betweeninjection volumes and administered doses expressed
as caffeine citrate

The dose expressed as caffeine base is one-half the dose when expressed as caffeine

citrate (20 mg caffeine citrateis equivalentto 10 mg caffeine base).

Product Monograph (Caffeine Citrate Oral Solution USP) Page 5 0f26



Table 1: Recommended Dose Regimen

Dose of Dose of caffeine Route Frequency
caffeine citrate (mg / Kg body
citrate weight)
(Volume)
Loading dose 1mL/Kg 20 mg / Kg body weight [|ntravenous Once
body infusion
weight (over30
minutes)
Maintenance 0.25 mL/ > mg/ Kgbody weight |Intravenousinfusionf pyery
* (over10
weight by oral , hours*
administrati
on
* Beginning 24 hours after the loading dose.

In preterm newborn infants with insufficient clinical response to the recommended loading dose,
a second loading dose of 10 — 20 mg/ Kg maximum may be given after 24 hours.

Higher maintenance doses of 10 mg / Kg body weight could be consideredin case of insufficient
response, takinginto account the potential for accumulation of caffeine due to the long half - life
in pretermnewborn infants and the progressivelyincreasing capacity to metabolise caffeinein
relation to post-menstrual age (see Pharmacokinetics).

Where clinicallyindicated, caffeine plasmalevels should be monitored. The diagnosis of apnea of
prematurity may needto be reconsidered if patients do not respond adequately to a second
loading dose or maintenance dose of 10 mg / Kg / day (see WARNINGS AND PRECAUTIONS).

Dosage adjustments and monitoring

Plasma concentrations of caffeine may need to be monitored periodically throughout
treatment in cases of incomplete clinical response or signs of toxicity. Additionally, doses may
needto be adjusted according to medical judgment following routine monitoring of caffeine
plasma concentrations in higher risk situations such as:

- very premature infants (< 28 weeks gestational age and / or body weight <1000 g) particularly
when receiving parenteral nutrition.

- infants with hepaticand renal impairment (see WARNINGS AND PRECAUTIONS and
Pharmacokinetic properties).

- infants with seizure disorders.

- infants with knownand clinically significant cardiacdisease.

- infantsreceiving co-administration of medicinal products known to interfere with caffeine
metabolism (see DRUG-DRUG INTERACTIONS).

- infants whose mothers consume caffeine while providing breast milk for feeding.

- infantswhose mothers may have ingested large quantities of caffeine priorto delivery (see
WARNINGS AND PRECAUTIONS).

- infantswho have previously beentreated with theophylline, whichis metabolized to caffeine.
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Caffeine has a prolonged half-life in premature newborninfants and there is potential for
accumulation which may necessitate monitoring infants treated for an extended period
(see Pharmacokinetics).

Blood samples for monitoring should be taken just before the next dose in the case of
therapeuticfailure and 2 to 4 hours after the previous dose when suspecting toxicity.

Although a therapeuticplasma concentration range of caffeine has not been defined, caffeine
levelsinstudies associated with clinical benefit ranged from 8 to 30 mg/ L and safety has been
acceptable at plasma levelsbelow 50 mg / L.

Duration of treatment

The optimal duration of treatment has not been established. In clinical practice, treatment is
usually continued until the infant has reached a post-menstrual age of 37 weeks, by which
time, apnea of prematurity usually resolves spontaneously. This limit may howeverbe
revised according to clinical judgmentinindividual cases depending on the response to
treatment, the continuing presence of apneic episodes despite treatment, orother clinical
considerations. It is recommended that caffeine citrate administration should be stopped
whenthe patienthas 5 — 7 days without a significant apneicattack.

If the patienthas recurrent apnea, caffeine citrate administration can be restarted with either
a maintenance dose or a half loading dose, dependingupon the time interval from stopping
caffeine citrate to recurrence of apnea. Because of the slow elimination of caffeine in this
patient population, there is no requirement for dose tapering on cessation of treatment.

As thereis a risk for recurrence of apnea after cessation of caffeine citrate treatment
monitoring of the patientshould be continued for approximately one week.

Hepatic and renal impairment:

Thereislimited experience in patients with renal and hepaticimpairment. In apost authorisation
safety study, the frequency of adverse reactions in a small number of very premature infants
with renal / hepatic impairment appeared to be higher as compared to premature infants
without organ impairment (see WARNINGS AND PRECAUTIONS, ADVERSE REACTIONS).

In the presence of renal impairment, thereis increased potential for accumulation. A reduced
daily maintenance dose of caffeine citrateis required, and the dose should be guided by
plasma caffeine measurements.

In very premature infants, clearance of caffeine does not depend on hepatic function. Hepatic
caffeine metabolism develops progressively inthe weeks following birth and therefore for
olderinfants hepaticdisease may indicate a need for monitoring caffeine plasmalevelsand
may require dose adjustments (see WARNINGS AND PRECAUTIONS and Pharmacokinetics).
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4.3 Administration
Caffeine citrate can be administered by intravenousinfusion and by the oral route. The
medicinal product must not be administered by intramuscular, subcutaneous, intrathecal or
intraperitoneal injection. Caffeine Citrate Oral Solution USP and Caffeine Citrate Injection USP
contain the same formulation at the same concentration and are therefore considered
interchangeable.

Caffeine Citrate Oral Solution USP should be inspected visually for particulate matter and
discoloration prior to administration. Vials containing discoloured solution or visible particulate
matter should be discarded.

Aseptictechnique must be strictly observed throughout handling of the medicinal product
since no preservative is present.

When givenintravenously, caffeine citrate should be administered by controlled intravenous

infusion, using a syringe infusion pump or other metered infusion device only. Caffeine
citrate can be used withoutdilution.

5 OVERDOSAGE

For management of a suspected drug overdose, contact your regional poison control centre.

Followingoverdose, published plasma caffeine levels have ranged from approximately 50 mg /L
to 350 mg/ L.

Symptoms
Signs and symptoms reportedin the literature after caffeine overdose in preterm infants

include hyperglycaemia, hypokalaemia, fine tremor of the extremities, restlessness,
hypertonia, opisthotonus, tonicclonic movements, seizures, tachypnoea, tachycardia,
vomiting, gastric irritation, gastro-intestinal haemorrhage, pyrexia, jitteriness, increased blood
urea and increased white blood cell count, non-purposeful jaw and lip movements. Caffeine
overdose has been associated with the development of intraventricularhaemorrhage and
long-term neurological sequelae.

Management

Treatment of caffeine overdose is primarily symptomatic and supportive. Plasma potassium and
glucose concentrations should be monitored, and hypokalaemiaand hyperglycaemia corrected.
Plasma caffeine concentrations have been shown to decrease after exchange transfusion.
Convulsions should be treated according to the standard of care.
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6

DOSAGE FORMS, STRENGTHS, COMPOSITION AND PACKAGING

Caffeine Citrate Oral Solution USP is supplied as a 5 mL sterile, glass vial containing 3 mL of
solution, with a stoppernot made with natural rubber latex in a plastic box containing 10 vials.
Afteropeningthe vial, the medicinal product should be usedimmediately. The composition of
Caffeine Citrate Oral Solution USP is as follows:

Table 2: Composition of Caffeine Citrate Oral Solution USP

Component Unit formula per each 1 mL in the vial
correspondingto Unit formula per mL (mg / mL)
Drug substance:
Caffeine 10.0
equivalentto Caffeine citrate (1 20.0
Excipients:
Citric acid monohydrate 2 5.0
Sodium citrate (2) 8.3
\Water for injection q.s. to 1.0. mL
Notes:

(1) Caffeine citrate is formed in situ from the reaction of Caffeine, Citricacid monohydrate and
Sodium citrate (buffer) dissolved in waterfor injection;

() Components of the buffer.

An overfilling of 0.30 mL isapplied to each vial to guarantee the claimed volume (3 mL) when
removingthe product from the vial.

This medicinal product must not be mixed or concomitantly administeredinthe same
intravenous line with other medicinal products exceptthose mentionedin section
STORAGE, STABILITY AND DISPOSAL.

WARNINGS AND PRECAUTIONS

General

Apnea

Apnea of prematurity is a diagnosis of exclusion. Other causes of apnea (e.g., central nervous
systemdisorders, primary lung disease, anaemia, sepsis, metabolicdisturbances,
cardiovascular abnormalities, or obstructive apnea) should be ruled out or properly treated
prior to initiation of treatment with caffeine citrate. Failure to respond to caffeine treatment
(confirmed as necessary by determination of adequate plasma caffeine levels) could be an
indication of another cause of apnea.

Caffeine consumption

In newborninfants born to mothers who consumed large quantities of caffeine priorto delivery,
baseline plasma caffeine concentrations should be measured prior to initiation of treatment
with caffeine citrate, since caffeine readily crosses the placenta into the fetal circulation (see
sections DOSAGE AND ADMINISTRATION and Pharmacokinetics).
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Theophylline

In newborns previously treated with theophylline, baseline plasma caffeine concentrations
should be measured prior to initiation of treatment with caffeine citrate because preterm
infants metabolise theophylline to caffeine.

Cardiovascular

Cardiovascular reactions

Caffeine hasbeenshown to increase heart rate, left ventricularoutput, and stroke volume.
Therefore, caffeine citrate should be used with caution in newborns with known cardiovascular
disease. Thereis evidence that caffeine causes tachyarrhythmias in susceptible individuals. In
newborns, this is usually a simple sinus tachycardia. If there have been any unusual rhythm
disturbances on a cardiotocograph (CTG) trace before the baby is born, caffeine citrate should
be administered with caution.

Endocrine and Metabolism

Caffeine citrate causes a generalised increase in metabolism, which may resultin higher
energy and nutrition requirements during therapy.

The diuresis and electrolyte loss induced by caffeine citrate may necessitate correction of fluid
and electrolyte disturbances.

Gastrointestinal

Necrotising enterocolitis

Necrotizing enterocolitisisa common cause of morbidity and mortality in premature newborn
infantsand there have beenreports of a possible association between the use of methylxanthines
and development of necrotizing enterocolitis. However, a causal relationship between caffeine or
other methylxanthine use and necrotizing enterocolitis has not been established. Asforall
preterm infants, those treated with caffeine citrate should be carefully monitored for the
development of necrotizing enterocolitis (see ADVERSE REACTIONS).

Caffeine citrate should be used with caution in infants suffering gastro-oesophageal reflux, as
caffeine may exacerbate this condition. In addition, treatment with medications which decrease
gastric acid secretion may in theory increase the risk of necrotizing enterocolitis (see DRUG
INTERACTIONS).

Hepatic / Biliary / Pancreatic

Hepatic impairment

Caffeine citrate should be administered with caution in preterm newborn infants with impaired
renal or hepatic function. In a post-authorization safety study (PASS), the frequency of adverse
reactions ina small number of very premature infants with renal / hepaticimpairment
appeared to be higheras compared to premature infants without organ impairment (see
sections DOSAGE AND ADMINISTRATION, ADVERSE REACTIONS and Pharmacokinetics).
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Doses should be adjusted by monitoring caffeine plasma concentrations to avoid toxicity in this
population.

In very premature infants, clearance of caffeine does not depend on hepatic function.
Hepatic caffeine metabolism develops progressively in the weeks following birth and for
the olderinfants, hepatic disease may indicate a need for monitoring caffeine plasmalevels
and may require dose adjustments (see sections WARNINGS AND PRECAUTIONS and
Pharmacokinetics).

Neurologic

Seizures

Caffeineisa central nervous system stimulantand seizures have been reportedin cases of caffeine
overdose. Extreme caution must be exercised if caffeine citrate is usedin newborns with seizure
disorders.

Renal

In the presence of renal impairment, thereis increased potential for accumulation. A
reduced daily maintenance dose of caffeine citrate is required, and the dose should be
guided by plasma caffeine measurements.

Please see WARNINGS AND PRECAUTIONS- Hepatic / Biliary / Pancreatic section.

7.1 Special Populations

7.1.1 Pregnant Women
Not applicable, as thisis not relevant to the indication in preterm newborn infants.

7.1.2 Breast-feeding
Caffeineis excretedintobreast milkand readily crossesthe placenta into the fetal
circulation (see Pharmacokinetics).

Breast-feeding mothers of newborn infants treated with caffeine citrate should not ingest
caffeine-containing foods and beverages or medicinal products containing caffeine (see
section Pregnancy and Breast-feeding), since caffeineis excretedinto breast milk (see
Pharmacokinetics).

7.1.3 Pediatrics
Caffeine Citrate Oral Solution USP is administered to the preterm newborninfants. Caffeine
Citrate Oral Solution USP is not indicated in other age groups.

8 ADVERSE REACTIONS

8.1 Adverse Reaction Overview
In a post-market safety study, adverse reactions were more frequentin subgroups with
organ impairment.

Product Monograph (Caffeine Citrate Oral Solution USP) Page 11 0f 26



8.2 Clinical Trial Adverse Reactions
Because clinical trials are conducted under very specific conditions the adverse reaction rates
observed in the clinical trials may not reflect the rates observed in practice and should not be
compared to the rates in the clinical trials of anotherdrug. Adverse drug reaction information
from clinical trials is useful for identifying drug related adverse events and for approximating

rates.

Tabulated list of adverse reactions
Adverse reactionsdescribedin the short- and long-term published literature and obtained from
a post-authorisation safety study that have been associated with caffeine citrate are listed

below, by System Organ Class and Preferred Term (MedDRA).

Table 3: Adverse Reactions

urine sodium and calcium

increased,  haemoglobin
decreased, thyroxine
decreased

System Organ Class Adverse Reactions Frequency
Infections and Infestations Sepsis Not known
Immune system disorders Hypersensitivity reaction Rare
Metabolismand nutrition Hyperglycaemia Common
disorders : i
Hypoglycaemia, failure to Not known
thrive,
feedingintolerance
Nervous system disorders Convulsion Uncommon
Irritability, feelingjittery, Not known
restlessness,
brain injury
Ear and Tabyrinth disorders Deafness Not known
Cardiac disorders Tachycardia Common
Arrhythmia Uncommon
Increased leftventricular Not known
output and
increased stroke volume
Gastrointestinal disorders Regurgitation, increased gastricf Not known
aspirate,
necrotising enterocolitis
General disordersand Infusion site phlebitis, infusion| Common
administration site site
conditions inflammation
Investigations Urine output increased, Not known

Frequencyis defined as: very common (=1 / 10), common (=1 /100 to <1/ 10),
uncommon (=1 /1,000 to <1/ 100), rare (=1 /10,000 to <1 /1,000), veryrare (<1/
10,000) and not known (cannot be estimated from the available data).

Description of selected adverse reactions

Necrotizing Enterocolitis: Necrotising enterocolitisisacommon cause of morbidity and
mortality in premature newborninfants. There have beenreports of a possible association
betweenthe use of methylxanthines and development of necrotising enterocolitis,
however, a causal relationship between caffeine or other methylxanthine use and
necrotising enterocolitis has not been established.
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In a double-blind placebo-controlled study of caffeine citrate in 85 preterminfants (see ACTION
AND CLINICAL PHARMACOLOGY), necrotising enterocolitis was diagnosed in the blinded phase
of the studyin two infants on active treatment and one on placebo, and inthree infantson
caffeine duringthe open-label phase of the study. Three of the infants who developed
necrotising enterocolitis during the study died. A large multicentre study (n = 2006)
investigating long-term outcome of premature infants treated with caffeine citrate (see
ACTION AND CLINICAL PHARMACOLOGY) did not show an increased frequency of necrotising
enterocolitisinthe caffeine group when compared to placebo. As for all preterminfants, those
treated with caffeine citrate should be carefully monitored for the development of necrotising
enterocolitis (see WARNINGS AND PRECAUTIONS).

Caffeine may suppress erythropoietin synthesis and hence reduce haemoglobin concentration
with prolonged treatment.

Transient fallsin thyroxine (T4) have beenrecorded ininfants at the start of therapy, however
these have not been sustained with continued therapy.

Reporting of suspected adverse reactions

Reporting suspected adverse reactions after authorisation of the medicinal product is important. It
allows continued monitoring of the benefit/risk balance of the medicinal product. Healthcare
professionals are asked to report any suspected adverse reactions viavisiting the web page on
Adverse Reaction Reporting (https://www.canada.ca/en/health-canada/services/drugs-health-
products/medeffect-canada/adverse-reaction-reporting.html) forinformation on how to report
online, by mail or by fax; or calling toll-free at 1-866-234-2345.

8.3 Less Common Clinical Trial Adverse Reactions
Less Common Clinical Trial Adverse Reactions are listedin Table 3.

8.6 Post-Market Adverse Reactions
In a post-authorisation safety study on 506 preterminfants treated with caffeine citrate, safety
data have beencollectedin 31 very premature infants with renal / hepatic impairment. Adverse
reactions appearedto be more frequentin this subgroup with organ impairmentthan in other
observedinfants without organ impairment. Cardiac disorders (tachycardia, including one single
case of arrhythmia) were mostly reported.

9 DRUG INTERACTIONS

9.2 Overview
Cytochrome P450 1A2 (CYP1A2) isthe major enzyme involved inthe metabolism of caffeinein
humans. Therefore, caffeine has the potential to interact with active substances that are
substrates for CYP1A2, inhibit CYP1A2, or induce CYP1A2. However, caffeine metabolismin
preterm newborninfantsis limited due to theirimmature hepatic enzyme systems. Although
few data existon interactions of caffeine with otheractive substances in preterm newborn
infants, lower doses of caffeine citrate may be needed following co-administration of active
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substances which are reported to decrease caffeine eliminationinadults(e.g., cimetidine and
ketoconazole) and highercaffeine citrate doses may be needed following co-administration of
active substancesthat increase caffeine elimination (e.g., phenobarbital and phenytoin). Where
doubt exists about possible interactions, plasma caffeine concentrations should be measured.

As bacterial overgrowthin the gut is associated with the development of necrotising
enterocolitis, co-administration of caffeine citrate with medicinal products that suppress
gastric acid secretion (antihistamine H2 receptor blockers or proton-pump inhibitors) mayin
theory increase the risk of necrotising enterocolitis (see WARNINGS AND PRECAUTIONS and
ADVERSE REACTIONS).

9.3  Drug-Drug Interactions
Inter-conversion between caffeine and theophylline occursin preterm newborn infants.

These active substances should not be used concurrently.

Table 4: Established Drug-Drug Interactions

Caffeine Source of Effect Clinical
Citrate Evidence comment
Theophylline Theoretical Theophylline In newborns previously treated with
is metabolised | theophylline, baseline plasma
into caffeine. caffeine concentrations should be

measured prior to initiation of
treatment with caffeine citrate
because preterm infants metabolize
theophylline to caffeine.

9.4 Drug-Food Interactions
Interactions with food have not been established.

9.5 Drug-Herb Interactions
Interactions with herbal products have not been established.

9.6 Drug-Laboratory Test Interactions
Interactions with laboratory tests have been established.

10 ACTION AND CLINICAL PHARMACOLOGY
Caffeine citrate belongs to the pharmacotherapeutic group of psychoanaleptics, xanthine
derivatives ATC code: NO6BCOL1.

10.1 Mechanism of Action
Caffeine isstructurally related to the methylxanthines theophylline and theobromine. Most of its
effects have been attributed to antagonism of adenosine receptors, both A1 and A2A subtypes,
demonstratedin receptor binding assays and observed at concentrations approximating those
achievedtherapeutically inthisindication.
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10.2 Pharmacodynamics

Caffeine acts as a CNS stimulant. Several mechanisms have been proposed as the basis of
caffeine’s effectin apnea of prematurity, including: (1) respiratory centre stimulation, (2)
increased minute ventilation, (3) decreased threshold to hypercapnia, (4) increased response
to hypercapnia, (5) increased skeletal muscle tone, (6) decreased diaphragmatic fatigue, (7)
increased metabolicrate, and (8) increased oxygen consumption.

10.3 Pharmacokinetics

Table 5: Summary of caffeine citrate Pharmacokinetic Parameters in premature infants

Cmax Tmax t% (h) AUCQ-co CL vd
Newborn
) infants: 3
S";g'e 6to10mg | 30 minto | -4days 08 tLO/OK'9
ose /L 2hr i
mean 9 months:
5 hours

Caffeine citrate readily dissociates in aqueous solution. The citrate moiety is rapidly
metabolized oninfusion or ingestion.

Absorption: The onset of action of caffeine from caffeine citrate is within minutes of
commencement of infusion. After oral administration of 10 mg caffeine base / Kg body weight
to preterm newborn infants, the peak plasma caffeine concentration (Cmax) ranged from 6 to
10 mg / L and the mean time to reach peak concentration (tmax) ranged from 30 minto 2 h.
The extent of absorptionis not affected by formula feeding buttmax may be prolonged.

Distribution: Caffeineisrapidly distributed intothe brain following caffeine citrate
administration. Caffeine concentrationsinthe cerebrospinal fluid of preterm newborn
infants approximate to their plasma levels. The mean volume of distribution (Vd) of caffeine
ininfants (0.8 - 0.9 L / Kg) is slightly higherthan that in adults (0.6 L/ Kg). Plasma protein
binding data are not available for newborninfants or infants. In adults, the mean plasma
protein bindingin vitro is reported to be approximately 36 %.

Caffeine readily crosses the placentainto the fetal circulation and is excreted into breast milk.

Metabolism: Caffeine metabolismin preterm newborn infantsis very limited due to their
immature hepaticenzyme systems and most of the active substance is eliminatedinurine.
Hepatic cytochrome P450 1A2 (CYP1A2) is involvedin caffeine biotransformationinolder
individuals.

Inter-conversion between caffeine and theophylline has beenreportedin preterm newborn
infants; caffeine levels are approximately 25 % of theophyllinelevels aftertheophylline
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administration and approximately 3 — 8 % of caffeine administered would be expectedto
convert to theophylline.

Elimination: In young infants, the elimination of caffeine is much slowerthan that in adults due
to immature hepaticand / or renal function. In newborn infants, caffeine clearance is almost
entirely by renal excretion. Mean half-life (t1/2) and fraction excreted unchangedin urine (Ae)
of caffeine ininfants are inversely related to gestational / postmenstrual age. In newborn
infants, the t1/2 is approximately 3 - 4 days and the Ae is approximately 86 % (within 6 days). By
9 months of age, the metabolism of caffeine approximates tothat seenin adults(t1/2 = 5 hours
and Ae =1 %).

Studies examining the pharmacokinetics of caffeine in newborninfants with hepatic or
renal insufficiency have not been conducted.

In the presence of significantrenal impairment, considering the increased potential for
accumulation, a reduced daily maintenance dose of caffeine isrequired, and the doses should
be guided by blood caffeine measurements. In premature infants with cholestatic hepatitis, a
prolonged caffeine elimination half-life with anincrease of plasma levels above the normal
limit of variation has been found suggestinga particular caution in the dosage of these patients
(see DOSAGE AND ADMINISTRATION and WARNINGS AND PRECAUTIONS).

Special Populations and Conditions

Pediatrics: Caffeine Citrate Oral Solution USP is to be used only in preterm infants. Caffeine
Citrate Oral Solution USP is not indicated in other age groups.

Geriatrics: Caffeine Citrate Oral Solution USP is only indicated in preterminfants.

Pregnancy and Breast-feeding: Caffeine in animal studies at high doses was shownto be
embryotoxicand teratogenic. These effectsare not relevant withregard to short term
administration at therapeutic dosesin the preterm infant population (see NON-CLINICAL
TOXICOLOGY). Caffeineis excretedinto breast milk and readily crosses the placentainto the
circulation (see Pharmacokinetics). Breast-feeding mothers of newborninfants treated with
caffeine citrate should not ingest caffeine-containing foods, beverages or medicinal products
containing caffeine. In newborninfants born to mothers who consumed large quantities of
caffeine priorto delivery, baseline plasma caffeine concentrations should be measured prior
to initiation of treatment with caffeine citrate (see WARNINGS AND PRECAUTIONS).

Hepatic Insufficiency: Please see WARNINGS AND PRECAUTIONS- Hepatic / Biliary /
Pancreatic.

Renal Insufficiency: Please see WARNINGS AND PRECAUTIONS-Renal.

11 STORAGE, STABILITY AND DISPOSAL
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Store unopened vials at 15° to 30°C.
Afteropeningthe vial, the medicinal product should be used immediately.

Parenteral solutions must be inspected visually for particulate matter and discoloration prior

to administration. The solution must not be used if it is discoloured, or foreign particulate
matteris present.

For single use only. Any unused portion leftin the vial should be discarded.
Unused portions should not be saved for later administration.

12 SPECIAL HANDLING INSTRUCTIONS

This medicinal product does not require any special storage condition.
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PART II: SCIENTIFIC INFORMATION

13 PHARMACEUTICAL INFORMATION

Drug Substance

Proper name: Caffeine

Chemical name: 1, 3, 7-Trimethyl-3, 7-dihydro-1H-purine-2, 6-dione
Molecular formula and molecular mass:

Molecular formula: C8H10N402

Molecular mass: 194.2

Structural formula:

O
xNJjINé
OJ\T N/

Physicochemical properties: Caffeine is white or almost white, crystalline powder or silky.
Sparingly soluble in water, freely soluble in boiling water, slightly soluble in ethanol (96 per
cent). It dissolvesin concentrated solution of alkali benzoates or salicylates. The melting

range of caffeineisfrom 235°C to 239°C.

Proper name: Caffeine Citrate (formed in-situ)

Chemical name: 2-hydroxypropane-1, 2, 3-tricarboxylicacid; 1, 3, 7-trimethylpurine-2, 6-dione

Molecular formula: C14H18N409

Molecular mass: 386.31
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Structural Formula:

14 CLINICAL TRIALS

14.1 Trial Design and Study Demographics

0 CHs

GH2CO0H

> e Q(OH)COOH

CH2COOH

The clinical efficacy of caffeine citrate was assessed ina multicentre, randomised, double -blind
study that compared caffeine citrate to placebo in 85 preterm infants (gestational age 28 to
<33 weeks) with apnea of prematurity. Infants received 20 mg / Kg caffeine citrate loading dose
intravenously. A daily maintenance dose of 5 mg / Kg caffeine citrate was then administered
eitherintravenously or orally (through a feedingtube) for up to 10 - 12 days. The protocol
allowed infantsto be “rescued” with open-label caffeine citrate treatmentif their apnea
remained uncontrolled. Inthat case, infants received a second loading dose of 20 mg / Kg

caffeine citrate after treatment day 1 and before treatmentday 8.

Table 6: Summary of patient demographics for Primary Apnea clinical trial

Dosage, route

Up to 10 days

85 infants: Caffeine 46,
Placebo 39

Trial design of Study subjects (n) age weeks Sex
administration (/range)
and duration
Prospective, Caffeine:loading | [Efficacy Assessment] 28 to 32 Efficacy Caffeine
randomized, DB, dose of caffeine | 82 infants: Caffeine 45, Male: 55.6%
parallel, placebo— | citrate 20 mg/ Placebo 37 Female: 44.4%
controlled Kg IV followed laceb
comparison with | by 5mg/ Kg/ Placebo
an open label day orally; Male: 70.3%
rescue phase l.V.,oral; [Safety Assessment]

Female: 29.7%
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14.2 Study Results
The number of infants with an aggregate of 7 - 10 days of at leasta 50 % reductionin apnea
events or elimination of apnea was significantly higherin the caffeine citrate than in the
placebo group 68.9 % vs 43.2 %, p = 0.02 and 24.4 % vs 0%, p = 0.005 respectively).

16 NON-CLINICAL TOXICOLOGY
Non-clinical data revealed no major hazard for humans based on studies of repeated dose
toxicity of caffeine. However, at high doses convulsions were induced in rodents. At therapeutic
doses some behavioural changes in newborn rats were noted, most likely asa consequence of
increased adenosine receptorexpression that persisted into adulthood. Caffeine was shown to
be devoid of mutagenic and oncogenic risk. Teratogenicpotential and effects on reproductive
performance observedinanimalsare not considered relevantto its use at therapeutic dosesin
the preterminfant population.

17 SUPPORTING PRODUCT MONOGRAPHS

1. Peyona. (Intravenous/ oral, 20 mg / mL), submission control # 225810, Product Monograph,
Chiesi Farmaceutici SpA. March 3, 2020
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READ THIS FOR SAFE AND EFFECTIVE USE OF YOUR MEDICINE
PATIENT MEDICATION INFORMATION

Pr Caffeine Citrate Oral Solution USP

Read this carefully before your child is given Caffeine Citrate Oral Solution USP.

This leafletisa summary and will nottell you everythingabout this drug.

Talk to your healthcare professional about your baby’s medical condition and treatment and
ask if there is any new information about Caffeine Citrate Oral Solution USP.

Serious Warnings and Precautions
e Caffeinecitrate:

o increases how much blood is pumped by the heart
o increases metabolism which mayresultin higherenergy and nutrition

requirements during treatment

o belongstoa group of drugs known as methylxanthines. Methylxanthines have
been linked to the development of necrotizing enterocolitis — a serious
diseasethat affects the intestine of premature babies

o isacentral nervoussystem stimulantand may cause seizures

e |f your baby has kidney problems, there isan increased potential for caffeine
toaccumulate in your baby’s body

What is Caffeine Citrate Oral Solution USP used for?
e Caffeine Citrate Oral Solution USP is used for the treatment of interrupted breathing
(apnea) in premature babies.

How does Caffeine Citrate Oral Solution USP work?

Apneain premature babies occurs whenthe baby’s breathing centres in the brain are not fully
developed. Caffeine Citrate Oral Solution USP contains caffeine citrate. It belongsto a group of
medicines called methylxanthines. Caffeine acts as a central nervous system stimulant. It
stimulates the breathing center inyour baby’s brain to help themto breathe.

What are the ingredientsin Caffeine Citrate Oral Solution USP:
Medicinal ingredients: caffeine citrate
Non-medicinal ingredients: citricacid monohydrate, sodium citrate, and water for injection

Caffeine Citrate Oral Solution USP comes in the following dosage forms:
Solution:20 mg / mL

Do not use Caffeine Citrate Oral Solution USP if you are:

e allergicto caffeine citrate or to any of the other ingredientsin Caffeine Citrate Oral
Solution USP (see What are the ingredientsin Caffeine Citrate Oral Solution USP)
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To help avoid side effects and ensure proper use, talk to your baby’s healthcare professional
before your baby is given Caffeine Citrate Oral Solution USP. Talk about any health
conditions or problems your baby may have, including if:

your newborn has previously been treated with theophylline
your newborn suffers from seizures
you (the mother) consumed large amounts of caffeine priorto delivery
you have a premature infant who suffers from heart disease or you had unusual
rhythm disturbances before the baby was born
e your newborn has kidney or liver problems
e your newborn has frequentregurgitation (bringing swallowed food up again
to the mouth)
e your newborn produces more urine than usual
e your newborn has areduced weight gain or food intake

Other warnings you should know about:

Breast-feeding: If you are breast-feedingwhileyourinfantis beingtreated with Caffeine
Citrate Oral Solution USP, you should not drink coffee or take any other high caffeine products.
Caffeine passesinto breast milk.

Tell your healthcare professional about all the medicines you take, including any drugs, vitamins,
minerals, natural supplements or alternative medicines.

The following may interact with Caffeine Citrate Oral Solution USP:

e Theophylline (usedtotreat breathing problems). This medicine mayincrease the
risk for a serious disease that affects the intestine of premature babies (called
necrotising enterocolitis) whenitis given with medicines used to treat gastric
disease (such as antihistamine H2 receptor blockers or proton-pump inhibitors
that reduces gastric acid secretion). Tell yourbaby’s doctor if your newborn has
been previously treated with theophylline.

e Drugs that decrease the amount of caffeine removed by the body such as:

o cimetidine (used to treat gastric disease)
o ketoconazole (usedto treat fungal infections)
e Drugs that increase the amount of caffeine removed by the body such as:
o phenobarbital (used to treat epilepsy)
o phenytoin (used to treat epilepsy)

These medicinesare not to be givento your baby while yourbaby is receiving treatment with

Caffeine Citrate Oral Solution USP. If your baby is taking any of these medicines, the doctor
may need to adjust the dose or change one of the medicines to somethingelse.
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How Caffeine Citrate Oral Solution USP is given:

Caffeine Citrate Oral Solution USP should only:
e Be givenwhenother causes of apnea had been ruled out or be properly treated by your
baby’s doctor before your baby starts treatment

e Be givenunder the supervision of a doctor experienced in neonatal intensive care

e Be usedin a neonatal intensive care unit (NICU) where adequate facilities / equipment
are available to monitor your baby

Usual dose:
Your baby’s doctor will decide:
e How much Caffeine Citrate Oral Solution USP to give your baby. The dose will
dependon your baby’s body weight
e For how long it will be given. Your baby’s doctor should stop treatment with
Caffeine Citrate Oral Solution USP when your baby has 5 to 7 days withoutapnea
attacks

The usual starting dose is 20 mg per kilogram of body weight (equal to 1 mL per kilogram of
body weight) given once.

- The starting dose will be given as an infusioninto theirvein (intravenousinfusion). Itis
given using a syringe infusion pump or other metered infusion device. This methodis
also knownas “a drip.”

The usual maintenance dose is 5 mg per kilogram of body weight (equal to 0.25 mL
per kilogram of body weight) given every 24 hours.

- Aftertheir firstdose, theirmaintenance doses may be given by intravenous infusion
or by mouth.

Your baby’s doctor may need to do blood tests during treatment with Caffeine Citrate Oral
Solution USP to check the levels of caffeine inyour baby’s blood. This isto make sure the right

amount of Caffeine Citrate Oral Solution USP is being given.

Overdose:

If you think your baby has been given too much Caffeine Citrate Oral Solution USP, contact your
child’s healthcare professional immediately.

If your baby receives more Caffeine Citrate Oral Solution USP than they should, they may
experience:
e high bloodlevels of sugar (hyperglycemia)
e |owblood levels of potassium (hypokalaemia)
e tremors of the hands and feet
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o feelingrestless

e muscle tensionand muscle spasms

e stiffeningand contraction of muscles followed by uncontrolled twitching (tonic-
clonic movements)

e uncontrolledjaw and lip movement

e rapid breathing(tachypnea)

e rapid heart rate (tachycardia)

vomiting

gastric problems

fever

feelingjittery

high blood levels of certain chemicals (urea)
higher number of certain cells (leukocyte) in blood
seizures

Tell your baby’s doctor right away if you notice any of these symptoms.

What are possible side effects from using Caffeine Citrate Oral Solution USP:

These are not all the possible side effects your baby may feel when taking Caffeine Citrate
Oral Solution USP. If your baby experiences any side effects not listed here, contact their
healthcare professional.

Serious side effects and what to do about them
Talk to your healthcare professional Stop taking drug
Symptom / effect Onlyif severe In all cases ] and g_et
immediate
medical help
COMMON
Hyperglycemia: (high blood
sugar): increased thirst, X
frequent urination, dry skin,
headache, blurred vision and
fatigue
Infusion site phlebitis, infusion
site inflammation (swellingof a X
vein): pain, tenderness,
redness or swelling
Tachycardia (abnormally fast X
heartbeat)
UNCOMMON
Arrhythmia (abnormal heart
rhythms): rapid, slow or X
irregular heartbeat
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Convulsion: seizure, spasms,

shaking or fits X
NOT KNOWN

Deafness X
Hypoglycaemia (low blood

sugar), failure to thrive, X

feeding intolerance

Increased left ventricular
output and increased stroke
volume (an increasein the X
amount of blood pumped by
the leftventricle of the heart in
one contraction)

Irritability, feelingjittery, X
restlessness, braininjury

Regurgitation (bringing
swallowedfood up again to
the mouth), increased gastric
Aspirate

Necrotising enterocolitis
(serious disease that affects
the intestines): swelling or
bloating inthe abdomen, X
discolouration of the
abdomen, bloody stool,
diarrhea, vomiting

Sepsis (infection of the blood):
feveror dizziness, chills, high or
very low body temperature,
little or nourine, low blood X
pressure, palpitations, rapid
breathing, rapid heartbeat.

Urine output increased, urine
sodium and calcium increased,
haemoglobin decreased, X
thyroxine decreased (abnormal
thyroid lab results)

If your baby has a troublesome symptom or side effectthat is not listed here, talk to
your healthcare professional.
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Reporting Side Effects

You can report any suspected side effects associated with the use of health products to Health
Canada by:

e Visitingthe Web page on Adverse Reaction Reporting
(https://www.canada.ca/en/health-canada/services/drugs-health-products/medeffect-
canada/adverse-reaction-reporting.html )

o forinformation on how to report online, by mail or by fax; or

e Callingtoll-free at 1-866-234-2345.

NOTE: Contact your health professional if you need information about how to manage yourside
effects. The Canada Vigilance Program does not provide medical advice.

Storage:
Caffeine Citrate Oral Solution USP will be stored by the doctor. It will be stored at 15-30°C.

If you want more information about Caffeine Citrate Oral Solution USP:
e Talk to your healthcare professional.

e Findthe full product monograph that is prepared for healthcare professionalsand
includesthis Patient Medication Information by visiting the Health Canada website
(https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-
products/drug-product-database.html) ; the sponsor Omega Laboratories Limited by
calling 1-800-363-0584

This leaflet was prepared by Omega Laboratories Limited.

Last Revised: Apr-20-2022.

Product Monograph (Caffeine Citrate Oral Solution USP) Page 26 0f 26


https://www.canada.ca/en/health-canada/services/drugs-health-products/medeffect-canada/adverse-reaction-reporting.html

	PART I: HEALTH PROFESSIONAL INFORMATION
	1 INDICATIONS
	1.1 Pediatrics
	1.2 Geriatrics

	2 CONTRAINDICATIONS
	3  SERIOUS WARNINGS AND PRECAUTIONS BOX
	4 DOSAGE AND ADMINISTRATION
	4.1 Dosing Considerations
	4.2 Recommended Dose and Dosage Adjustment
	4.3 Administration

	5 OVERDOSAGE
	6 DOSAGE FORMS, STRENGTHS, COMPOSITION AND PACKAGING
	7 WARNINGS AND PRECAUTIONS
	7.1 Special Populations
	7.1.1 Pregnant Women
	7.1.2 Breast-feeding
	7.1.3 Pediatrics


	8 ADVERSE REACTIONS
	8.1    Adverse Reaction Overview
	8.2  Clinical Trial Adverse Reactions
	8.3 Less Common Clinical Trial Adverse Reactions
	8.6  Post-Market Adverse Reactions

	9 DRUG INTERACTIONS
	9.2  Overview
	9.3  Drug-Drug Interactions
	9.4  Drug-Food Interactions
	9.5  Drug-Herb Interactions
	9.6  Drug-Laboratory Test Interactions

	10  ACTION AND CLINICAL PHARMACOLOGY
	10.1 Mechanism of Action
	10.2  Pharmacodynamics
	10.3  Pharmacokinetics

	11 STORAGE, STABILITY AND DISPOSAL
	12 SPECIAL HANDLING INSTRUCTIONS

	PART II: SCIENTIFIC INFORMATION
	13 PHARMACEUTICAL INFORMATION
	14 CLINICAL TRIALS
	14.1 Trial Design and Study Demographics
	14.2   Study Results

	16 NON-CLINICAL TOXICOLOGY
	17 SUPPORTING PRODUCT MONOGRAPHS

	PATIENT MEDICATION INFORMATION

