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Doxapram treatment for apnea in preterm infants
Henderson—-Smart DJ, Steer P
The cochrane Library. Issue 2, pp.1, 1998



DOXAPRAM

Use

Doxapram is of use in preterrn babies who continue o have troublesorme central or “rmiixed”
apnoez despite treatment with caffeine {q.v.). It is usually given as a continuous intravenous
intusion but has (experimentaily) been given by mouth.

Pharmacology

Doxapram (first deveioped commercially in 1964) stimulates all levels of the cerebrospinal axis,
and respiration seems to be stimulated at doses that cause little general excitztion. A plasma
doxapram concentration of 2 mg/l has been shown t¢ doubie minute velume in heaithy adults
without producing ary significant adverse effects, but there is no evidence of any additive benetit
from raising the concentration above 1mg/l in babies. High doses cause convulsions, and
subconvulsive doses can still cause tachycardia, hypertension, hyperpyrexia, |itteriness,
laryngospasm, and vomiting.

Cral caffeine is usually the drug of choice in the management of idicpathic neonatal apnoea but
intravenous doxapram can sometimes bring additional benefit when caffeine oa its own fails to
control apnoea. The drug is usually given as a continuous infusion, but a single bolus of as little
as 1 mg/kg is sometimes effective in the pecstoperative preterm baby. Qrai treatment is more
effective than is generally appreciated, though a higher dose is required because of poor absorption.
Continuous positive airway pressure (CPAP) delivered to the nose may make tracheal intubation
and ventilation unnecessary when other measures fail.

Doxapram is metaboiised by the liver, the half life in babies (about 7 hours) being double that
seen in adults. Significant tissue accumulation occurs (Vg about 61/kg), and some of the metabolic
breakdown products are 2lso potentially matabolically active, The optimurm respiratory response
is usually seen with a plasma concentration of 2-4 ng/mi, but the dose needed to achieve this
plasma concentration varies. Adverse effects are increasingly commeon when the cencentration
exceeds 5 ng/mf. The dose recommended in certain necnatal texts (2.5 mg/kg per hour) is almost
certainly potentially toxic in some babies (especially if there is evidence of zn intraparenchymat
cerebral bleed or an existing seizure disorder). Watch for adverse effects (including hyperexcitability
and a rise in blood pressure if more than 1 mg/kg per hour bas te be infused for more than 36-48
hours), remembering that its use in children has not yet been endorsed by the manufacturers.

Treatment

1V administration: Try 2.5 mg/kg as a loading dose over at least 5-10 minutes followed by a
maintenance infusion of 0.3 mg/kg per hour (0.3 ml/hour of a solution made up as described
below) where apnosa persists despite treatment with caffeine. Seme babies respond only to a
continuous infusion of 1.0 or 1.5 mg/kg per heur. High infusion rates are more likely to be required
in babies more than 1 week old. Tissue extravasation can cause skin damage.

Oral administrstion: There is limited experience with oral administration. Try 6 mg/kg of the IV
formulation difuted in a small amount of 5% dextrose once every 6 hours. Give an initial IV lozading
dose if possible.

Compatibility
Doxapram can probably be added (terminally} into 2 line containing standard TPN (but not lipid)
when absolutely necessary (see reference below).

Supply and administration

Each stock 5mi ampeule of 100 mg costs £1.10. Te give an infusicn of 1 mg/kg per hour of
doxapram place 2.5 mi of the concentrate for each kilogram the baby weighs in 2 syringe, dilute
te S0ml with 10% dextrose saline, and infuse at 1mi/hour. (A less concentrated selution of
dextrose or dextrose saline can be used when necessary.) Doxapram is stable in selution and does
not need to be prepared frash every day, although some units change all IV infusions daily in an
zttempt to minimise the risk of bacterial contamination. The American |V formulation centaing
0.9% benzyl alcohal.

Kumitz H. Mizunc S, Shinchara M, et 3l Low-dose doxapram therapy in premature infants and its CSF and serum
concentrations. Actz Paediatr Scand 1991:80:736-91.

Bairam A, Akramatf.Gershan L, Beharry K. ef ai. Gastrointestinal absorption of doxapram in neonates. Am.J Perinatol 1991;
8:11C~

Zenk KE. Yesite 'cnmpatibility of drugs commonty used in NiCU. Neonatal Pharmacef (¢ 1992:1:13-22.

Hengerson-Smart OJ. Steer P. Doxapram vs methylxanthine for 2pnea in preterm infants. The Cochrane Database of
Svstematic Reviews. Oxfard: Update Software, 1397. [SR] [See aiso a second doxapram review by the same two
authers,}
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Doxapram Hydrochioride {FR]
Brand Names Dopram®
Therapeutic Category Ceniral Nervous System Stimulant,
Nonamphetamine; Respiratory Stimulant
Use Respiralory and CNS stimulant; idiopalhic apnea of prematurity rafrac-
tory 10 xanthines
Restrictions Prescriber should inctude dosage calculation on order sheet.
. Pregnancy Rlsk Factor 8
Contraindications Hypersensilivity to doxapram or any component;
epilepsy, carebral edema, head injury, asthma or restrictive pulmonary
disease, phaochromocytoma, cardiovascular or coronary antery disease,
hypertansicn, hyperthyraoidism, cardiac arrhythmias
Warnings Should be used with caution in newborns as the U.5. product
contains benzyl alcohol (G.9%); recommended doses of doxapram for
neonates will deliver 5,4-27 mg/kg/day of benzyl alcohal; large amounts of
banzyl alcohol (>100 mg/kg/day) have been associated with fatal toxicity

(gasping syndrome); the use of doxapram in newborns should be

reserved for neonates who are unrasponsive to the treatment of apnea

with therapeutic serum concentrations of theophylline or cafisine
Adversae Reactions

Cardiovascular: Hypertension (dose related), lachycardia, arrhythmias,
hypotansion, llushing

{Continued)

Cantral nervous system: CNS stimulation, restlessness, lightheadedness,
filtars, haltucinalions, irritability, seizures, headache, faver

' . Hematologic: Hemolysis

Gastroiniaslinal: Abdominal dislension, nausea, vomiling, retching,
increased gastric residuals

Local: Phlabilis

Metabolic: Hyperglycemia

Neuromuscular & skeletal: Tremor, hyper-reflexia

Ocular: Lacrimation, mydriasis

Renal: Glucosuria

Respiratory: Coughing, laryngospasim. dyspnea

Miscellaneous: Diaphoresis

Drug :interactions Sympathomimetic drugs and MAO inhibitors may
cause significant increase in blood pressure; general anesthetics

Stability Incompatible with aminophylline, sodium bicarbanate, thiopentat
sodium, and other alkaline solutions

Mechanism of Action Stimulates respiration through action on respira-
lery center in medulla or through refiex stimulation of carotid, acrtic, or
other peripherat chemaraceptors

Pharmacodynamics Following 1.V, injection:

Onset of respiratory stimulation: Within 20-40 seconds

Peak sffect: Within 1-2 minutes

Curation: 5-12 minutes

Pharmacokinstics

Matabolism: Extansive in lha liver

Cistribution: ¥, Neonates: 4-7.3 L'kg

Half-life:

MNeonates, premature: 5.6-8.2 hours; clearance: 0.44-0.7 Lkg/hour
Adults: Mean: 3.4 hours
Usual Dosage LV.:

Neonatal apnea (apnea of premalurity): Initial loading dose: 2.5-3 mg/kg
{ipllowed by a continuous infusion of 1 mg/kg/hour titrated to the lowest
rale at which apnea is controlled {maximum: 2.5 mg/kg/hour)

Adults: Respiratory deprassion lollowing anesthesia:

Initial: 0.5-1 mg/kg; may repeat at 5-minute intervals; maximum total
dosa: 2 mg/kg

1.V, infusion: Inilial: 5 mg/minute until adequate rasponse or adverse
affacts seen; decreasa to 1-3 mg/minute; usual total dosa: 0.5-4 mg/kg

or 300 mg .
Adminlstration Parenteral: L.V. use only: Dilule lcading dose to a
maximurm ¢onceniration of 2 mgiml. and infuse aver 15-30 minules; for
infusion, diiute in normal saline or dextrose to 1 mg/mb {maximum: 2 mg/

mL); irritating 1o tissues; avoid extravasation

Monltoring Parameters Blood pressure, heant rate, deep lendon
reflaxes; for apnea: number, duration, and severity of apnea episodes
Reference Range Inilial studies suggest a therapeutic range of al least

1.5 mg/L; toxicity Decomes frequent at serum leveis >5 mg/L

Nursing Implications Avoid extravasation, rapid infusion may cavse
hemolysis; not for use in newborns since doxapram injection contains

signiticant amount of benzyl aicohol (0.9%)

Dosage Forms Injection: 20 mg/mL (20 mL)
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