A. INGREDIENT NAME:

'

CAFFEINE CITRATED

f

B. Chemical Name: ) {

-

C. Common Name: -~

Citrated Caffeine, Coffeinum Citricum

D. Chemical grade or description of the strength, quality, and purity of

the ingredient:
(Specifications) (Result)
Assay (atric acid) 48.0-52.0% 50.5%

E. Information about how the ingredient is supplied:

White Crystalline Powder, Odorless Powder having a slightly bitter, acrid taste

F. Information about recognition of the substance in foreign
pharmacopeias: B

Pharmacopetas. In Aust., Hung., Ind., Roum., and Span.
B.P.C.1959
U. S. Pharmacopeia/BP 1959

G. Bibliography of available safety and efficacy data including peer
reviewed medical literature:

Aldridge, A. Caffeine métabolism in the newborn. Clin. Pharmacol. Ther., 1979;25:447.

LeGuennec, J. C. Maturational changes of caffeine concentration and disposition in
infancy during maintenance therapy for apnea of prematurity: influence of gestional age,
hepatic disease, and breast-feeding. Pediatrics, 1985;76: 834.

Aranda, J. V. Maturation of caffeine elimination in infancy. Arch Dis Child, 1979;,'54:
946.
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Brouard, C. Comparative efficacy of theophylline and caffeine in the wreatment of
idiopathic apnea in premature infants. An.JDi:. Child, 1985 139:698.

Eisenberg, M. G. and Kang, N. Subdnyofuuaadaﬂ'anewlunmforwnnblem

emernal use. Am. J. hasp. Pharm., 1984;41(11): zws;ﬁws

Brouard, C., Morieae, G., and Murat,]. Comparativefcfoepygeiiheophyline and caffeine
in the treatment of idiopathic apnea in premature infants. Am. J. Dis. Child, 198S;
139(7): 698-700.

H. Information about dosage forms used:

Solution

L Information about strength:

20mg

J. Information about route of administration:
Oral or Intravenous N | ‘._' -.;

K. Stability data:

L. Formulations:

- el

M. Miscellaneous Information:
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Neoncral Thergpy

* 3d4. 3.M. was given aminophyiline 6 mg (6 mgrkg of amino-

phyiline. 4.8 mg/kg theophyiline) as an [V loading dose over
20 min. Maintenance doses of 1 mg Q 8 hr have been ordered.
Describe your pharmacotherapeutic monitoring plan for S.M.
Inciude monitoring parameters for efficacy and toxicity and
duration of therapy.

The goal of methyixanthine therapy in the treatment or apnea
of prematurity is to decrease the number of episodes of apnea and
bradycardia. Continuous monitoring of heart rate and respiratory
rate is required for proper avaluation. The time. duration. and se-
verty of episodes: activity of the infant: and any aecessary inter-
venuon pertormed should be documented. Relationships between
the apneic 2pisodes and the feeding schedule and voiume of feeds.
as wetl as the dosing schedule of theophyiline (e.3.. rough). should
be examined.

Apnea or premarunty usually resolves after 36 weeks postcon-
ceptional age: however. it may persist in some nfants up O or
beyond 40 weeks postconceptional age.!3® Therefore. methvixan-
thine therapy usuaily is discontinued at 35 10 37 wesks postcon-
ceptional age provided that the infant has not been having apneic
spells.'*! Infants that require therapy for longer periods of time
may be discharged home on methylxanthines with apnea monitors.

Toxicities noted in neonates include tachycardia. agitation. ir-
rtability. Jyperglycemuia. feeding intolerance. gasucesophageal re-
dux. and 2mesis or occasional spitting up of food. Tachycardia is
the most common toxicity and usually responds :0 a1 downward
adjustment 3t the theoonyiline dose. Tachycardia may persist {or
one to thres days after dosage reductions due to :he decrsased
elimination of theophylline-derived caffeine. Seizures also have
been reported with accidental overdoses. Methyixanthine toxicity
can be minimized with careful dosing and appropriate monitonng
of serum concenwmatons. Serum theophylline conceatrations
should be monitored 72 hours after initiation of therapy or after a
change in dosage. Serum concentrations of theopnyiline also
should be measured if the infant experiences an increase in the
number of apneic episodes, signs or symptoms of toxicity. or a
significant increase in weight. In asymptomatic neonates. once
steadv-state 'evels are obtained. theophyiline concentrations may
be monitored svery (wo weeks.

J5.5.¥M. now is 3 weeks old (32 weeks postconceptional age}
and weighs 1100 gm. His septic work-up was negative. Cur-
rently S.¥1. has several apneic speils per day which respond to
tactile stimulation; his apneic episodes have not required ven-
tilatory assiszance. S.M. receives 1 mg aminophylline IV Q 8
hr and his trough theophyiline level this morning was 5.7
nrg/mL. The medical team is considering switching S.M.'s the-
ophylline therapy to caffeine because of possible improved ben-
efits. How does caffeine compare to theophylline with regard
to its pharmacokinertics, efficacy, and toxicity? What treatment
shouid be selected?

Pharmacckinetics. The plasma clearance of catfeine is consid-
2rably lower and the half-iife is extremely prolonged in the pre-
mature newbormn (see Table 96.2). The low clearancs ‘s aredaction
of the decraased neonatal hepatic merzabolism and a resultant de-
gendenca of zliminaticn on the slow urinarv excreuon. [n the ore-
‘erm neonate.-the amount of catfeine =xcreted-uncranged :n the
dnne is 35%. compared o0 less than 2<% in adults. Adult unnary
metabolite Jatterns are sesn Dy seven o nine months of age.'s*
The haif-iire of caffeine decreases with increasing postconcep-
tonal age**? and plasroa clearance reaches adult leveis atter 3 to
.5 months of life.!3® A3 a tesujt of the maturatonal changzs, doses
usually nesd o be adjusted. after 38 wesks postconczauonai age
ind dosing intervals need o be shorened to eight Nours arter 30
wezks gostconceptional age.!33

?6-23

& Toxicity, anad Dasing. Comparative studi Z
Efficacy, Toxicity g. Comp udies have found

similar efficacy for theophyiline and caffeine in the control of ap-
nea of premawnty.'- - Carfeine. however. may have some ad-
vantages over theopnyiline including u wider therapeutic index.
Adverse etfects sueh as tachycardia. CNS excitation. and feeding
intolerance are reported more {requenty with theophyiline than
with carfeine. The prolonged haif-life o carfeine in premature ne-
onates results in less tHuctuarion in plasma concentrations and per
mits the usd of a 24-hour dosing interval. Since the half-life is
proionged and dosing requirements dc not change quickly over
time. carfeine serum concentatons can be monitored less tre-
qucn(l_v@l or [V loading doses of 10 ma/kg of caffeine base (20
mg/kg of carfene cirate), followed by maintenancs doses of 3.5
mg/kg (3 markg carfeine citrate) given dailv will maineain plasma
caffeine concentrations in the therapeutic range (5 to J0 ug/ml). '+
Although infants who are unresponsive to theopnylline may re-
spond to caffeine.'¥? S.M.’s theopinyiline therapy presently is not
optimized: his serum concenrration is less than 6 ug/mi. S.M.
appears to have partially responded to theophylline and may ben-
efit from 2n increase ia the dose with cesulrant therageutic serum
concentrations. §.M.'s aminopnyiline dose should de increased
to 1.5 mg 2very eight hours 0 achieve serum concentrations of
around $ pg/mL. Although carfeine may have several advantages
over theophylline. the [V product marketed in the U.S. is only
available as the sodium benzoate salt. Benzoic acid nas besn ais-
sociated with the zasping svndrome and also may displacs bilirubin
from iibumin binding sites.’*3% Because of these twoxicities. car-
feine sodium benzoate should not be used in neonates. It is pos-
sible. however, to compound an acceptable [V and oral carfeine
preparation.!? As for any compounded injectable preparation.
quality control must be done (g assure sterility. stability. and lack
of pyrogen contamination. [f the hospital curreatly is not com-
pounding an TV carfeine product. it could take months o institute
quality control measuras.

Other Agents
36. S.M.’s dose of theophyiline has been optimized and the-

ophylline sérum concentrations now are 12.4 pg/mL. S.¥. con-

tinues to have apneic episodes. What other pharmacologic

agents can be used? )

Doxapram. an analeptic agent. has been shown to e 1s effective

as theophylline for the weatment of apnea of prematurity.'6!-162
Due to the limited number of investigations and uncertain side
erfects, iowever. the use of doxapram should be restricted to pa-
tients who are refractory to methylxanthine therapy.'** In addition.
the [V preparation commercially available in the U.S. contains
0.9 benzyl alconol and should be used with caution. Although
doses are not well derined. a foading dose of 2.5 to 3 mg/kg given
IV over 15 to 30 minutes followed by 2 | mg/kgshour continuous
infusion has been recommended.'*163 Doses may be increased
by 0.5 mgXzhour increments to a maximum dose of 2.3
mg/kghour.** L wer doses have beza used (n infants recziving
concomitant methylxanthine therapy with approximarely 30% re-
sconding o 1V doxacram doses of 0.3 mg/kghour. ™ A few stud-
ies have administered doxapram enteraily; however, bioavailadriity
in preterm newborns is ot ver well derined.'*10% Side erfect

associated with doxapram include: increased blood pressure (usu-
ally with doses > 1.3 mykghoun):'® Gl disturbancss such s ab-
dominal distension. regurgitadon, increased 2astnic residuals. and
vomiting; aad CNS adverse zffects such as increased agitation.
excer sive crving. jittenness, imtadiicy, disturbed slezp. and sei-
zures. Further studies of Joxagram are nezded in order (0 better
Jdelineate ifs adverse =fiects ane’ -0 help define its safety and effi-
cacy ior the rearment of apnea of prematurity.
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Population pharmacokinetics of intravenous caffeine in neonates with apnea
of prematurity.

Lee TC; Charles B; Steer P; Flenady V; Shearman A

School of Pharmacy, University of Queensiand, St. Lucia, Australia.

Clin Pharmacol Ther 1997 Jun;61(6):628-40

97352987

OBJECTIVE: The study the population pharmacokinetics of caffeine after
intravenous administration to premature infants with apnea. METHODS: A
prospective, blinded parallel study in which daily caffeine citrate doses of 30,
15, and 3 mg/kg were administered over 7 days by intermittent intravenous
infusion. Arterial blood samples (three to six per patient) were assayed for
caffeine content by means of HPLC. Population pharmacokinetic modeling
was performed with NONMEM. RESULTS: Clearance (L/hr) = (0.00000399 .
current weight [grams]) + (0.000128 . postnatal age [days]). For gestational
age > 28 weeks, volume of distribution (L) = (0.000764 . weight [grams] +
(0.0468 . postnatal age [days]); for gestational age < or = 28 weeks, volume of
distribution (L) = (0.000755 . weight [grams]) + (0.0224. postnatal age [days]).
Interpatient variability (coefficient of variation, in percent) was
approximately 25% for clearance and approximately 11% for volume of
distribution. Intrapatient error (standard deviation) was 3.9 mg/L. There was
insignificant bias between observed and model-predicated serum caffeine
concentrations in a separate group of 30 infants. CONCLUSIONS: Caffeine
was well tolerated at all doses. Clearance was markedly lower and volume of
distribution was higher than the values reported previously for term infants
and adults. Both parameters were significantly influenced by postnatal age
and current body weight, whereas volume of distribution in infants > 28
weeks' gestational age was higher than that in more premature babies. The
predictive performance and the clinical application of the derived population
models was satisfactorily shown.
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TI: Stability of citrated caffeine solutions for injectable and enteral use

AU: Eisenberg-MG; Kang-N

SO: Am-J-Hosp-Pharm (American-Journal-of-Hospital-Pharmacy); 1984; 41(Nov); 2405-2406

PY: 1984

AB: The stability of extemporaneous citrated caffeine (I) solutions formulated in the hospital pharmacy for
parenteral and enteral use was studied. To prepare the I injection, 10 g of I powder was dissolved in 250 ml
of sterile water for injection, USP, and further diluted to 500 ml. The resulting solution was autoclaved in
vials and tested for sterility and stability at time zero and at monthly intervals for 4 months. I enteral
solution was prepared by dissolving 10 g of I in 250 ml of sterile water for injection, USP, and further
diluting with a flavoring agent to 500 ml. Both the injectable and enteral products are stable for at least 90
days, with the reported concentration \GE/ 90% of the original intended concentration. Results for the
injectable batches and for one enteral batch indicate the possibility of extending usable shelf-life to 120
days. It was concluded that extemporaneously prepared solutions of I in sterile water and in sterile water
and syrup are stable for at least 3 months.

AN: 22-03531






CAFFEINE CITRATED

As a 50/50 mixture, the human oral dose is 5-20 mg daily if used
as a stimulant.

While safer than theophylline, it has produced diuresis, nausea,
tinnitis, palpitations, arrhythmias in foeti and neonates from
mothers who drink excess coffee, wakefulness and convulsions.
Caffeine is NOT a human teratogen. The powder can produce eye
and pulmonary irritation.
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