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1,22

Vd Total lmdy water Extracellular water “Intracellular water
Wkg) ‘ %) A%) %)
Neonates 0.7-0.8 75 35-44 33
Infants 0.5-0.6 60 23 37
Children 0.45-0.5 - 26-30 -
Adults 0.47 £ 0.08 50-60 20 40
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Population (mean age) Total body clearance RE }Héif;-,ﬁfé i

: (ml/hr/kg) - 0

Premature (7.5 days) 17.4 30+6.3

Premature (41 days) 38.4 20153

Term infants < 6 m (18 weeks) 48.0 24

Term infants 6 -11 m (34 weeks) 120.0 0.8-86

1 - 4 years (2.5 years) 102.0 19-55

4 -12 years (9.4 years) 96.0 -

13 -15 years (14 years) 54.0 -

Adult (non-smoker) 40-51 81+24
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M990 3 mgﬂ‘ﬂ‘ﬂl}l‘@ﬂ']?ﬂﬂ‘]ﬂ'\LﬂﬂfJﬂULﬂﬁm’QﬂuW@ﬁq@mTﬂ@Q theophylline ‘LuLﬂﬂV\']?ﬂ

1,4,5,12,16,46

Authors Study group Dose Serum Serum Other data®
of published concentration half-life
study (}Lg/ml)* (hr)®
Shannon etal 17 prematures 1.5-4 mg/kg/d PO g6 hr 15+ 7(SD)
(0.95-2.4 kg BW) (7-32)
Aranda etal 6 prematures 3.2-6 mg/kg/ IVq 8-12 hr 13-36 (range) 307 Vd 0.7 I’kg
(25-32 wk) (14-58)
Giacoia etal 8 prematures 0.5-2 mg/kg PO g 6 hr 11-18 20 V, = 0.9 I/kg (variable)
(26-32 wk) (13-29) Cl = 39 mg/hrikg
Cottancin 6 prematures 2.5-3 mg/kg PO or rectally 5-7 (approx. 28 V,=0.9lkg
etal (32 wk) qi2hr mean range) (22-23)
Neese and 12 prematures loading: 6.4 mg/kg rectally 11.8 (6-20) 30 V,=0.3 kg
Soyka et al (28-36 wk) at0and 12 hr (12-54)
maintenance:3.2 mg/kg rectally
qi2hr
Peabody et al 10 prematures loading: 6.2 mg/kg rectally 10-16 12-54
(27-34 wk) at0and 12 hr
maintenance: 3.2 mg/kg rectally
qi2 hr
Dietrichetal 9 neonates loading: 5 mg/kg IV 2.6 (0-12),
(26-32 wk) maintenance:1.2 mg/kg 1V trough levels
q8hr
Gabriel et al 6 premature loading: 4.4 mg/kg IV 11135 2617
(30-32 wk) maintenance: 0.9 mg/kg IV (5-15) (SD)
q8 hr
Latini et al 27 premalures Maintenance: 2.6-4.5 mg/kg IV 3-24 27%7 Vd = 0.4 I’kg (N=7)
(29-33 wk) (approx.) (N=7) Cl =131 3 mg/hrikg
Boutroy etal 27 prematures loading: 4 mg/kg + 3 mg/kg 6 hr 121 (4-43) 32113 Kcl = 0.023
(31 £ 2 wk) later PO (17-74)
maintenance:2 mg/kg PO q 6 hr
Gerhardt etal 14 premature 1.7 mg/kg IV q 6 hr 102107
(30 wk)
Brazieretal 33 prematures 3 mg/kg PO q6-8 hr 13 -15 (mean) 30+7 Vd =1.0 Ikg
Cl =24 + 5 mg/kg/hr
Bada et al 8 prematures loading: 5 mg/kg IV <30wk36t25
(<33 wk) maintenance: 1 mg/kg IV 30-33wk:2.5t22
qi2hr
Jones and 14 prematures loading: 5-8 mg/kg IV 34%8 Vd =0.7 Ilkg
Baillie (25-30 wk) maintenance constant IV infusion (N=4) Cl =18.6 1 4.8 ml/hrkg
(4.4 mg/kg/ g 24 hr) (N=11)
King et al 6 prematures 5 mg/kg PO * 1 355
(28-37 wk) (24-64)
Milsap et al 11 prematures loading : 2.5-3 mg/kg PO 3.910.2 28
(27-32 wk) maintenance:0.7mg/kgPOq8hr (2.9-4.7) (22-23)
Myers et al 7 prematures loading: 2.5 mg/kg PO 33102 30
(28-34 wk) maintenance:0.7 mg/kg PO g8 hr (2.8 1+ 3.9) (12-54)
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al i o & R )
A19199 3 agdeyantsAnwifeaiundsasunwad1ansung theophyline luiinnien'12'%4 (sig)

of published half-life -
sudy e b .
Grygiel and 6 prematures 4.1mg/kg q 24 hr
Birkett (28-32 wk)
Lagercrantz 6 prematures loading: 10-11 mg/kg IV 7-15
etal (28-31 wk) maintenance: 2-3 mg/kg IV
gi2hr
Kelly and 22 full-term infants 7.5 mg/kg q 24 hr 11t4
Shannon (4-47 days old) (6-12 mg/kg q 24 hr) (6-19)
Botani et al 12 prematures loading: 5.5 mg/kg IV Cl=14.5 mlthrikg
(26-35 wk) maintenance: 1.1 mg/kg IV
q12 hr
Somaniand 7 prematures loading: 5 mg/kg + 3 mg/kg IV 12.7
Khanna (26-35 wk) maintenance:2 mg/kg IV q 12 hr (CSF =10.0)
(saliva = 7.3)
Gerhardtetal 14 premature loading: 6 mg/kg IV asphyxiated: Cl = 10.8 + ml/hr/kg
(30 wk) mmaintenance: asphyxiated: 2.1 normal: Cl=20.1 £ 2.6ml/hr/kg
mg/kg 1V q 24 hr V,=0.8 I’kg
normal: 3.9mg/kg 1V q24 hr
Nahata etal 19 prematures 4-7 mg/kg/d 3.5-11.2 Cl = 16.8-30.6 ml/hr/kg
(27-33 wk)
Rosenetal 13 neonates 5 mg/kg/d 48+15 Cl=5.34=+1.86mlhrkg
(postnatal age
4-8 months)
Dothey etal 9 prematures loading: 5.5 mg/kg 29.2+13.2 Ci=1.39% 0.6 mihrkg
(25-30 wk) maintenance: 1.1 mg/kg/dose IV
q8hr
Roberts etal 10 prematures loading: 6 mg/kg PO 9.8 (6.6-13)
(26-34 wk) maintenance: 2 mg/kg PO q 8 hr
Baley et al 12 prematures loading: 5 mg/kg PO 7.810.4 (mean
(26-35 wk) maintenance:1-2 mg/kg IV or PO peak 11.8 £ 0.9)
q24 hr
Lonnerholm 17 prematures loading: 4.74 mg/kg PO 10-15 Llg/mi 6-11 days old: Ci = 16.8 £ 0.4 ml/hrkg
etal (28-34 wk) maintenance: 2.41-2 mg/kg PO 35-38 days old: Cl = 22.9 £ 1.3 mlhr/kg
q12 hr 64-69 days old: Ci = 30.9 £ 2.5 mlhr/kg
Karlsson et al 35 neonates loading: 10 mg/kg PO 3-20 mg/l 161207 CIUF =40 %2 mlhrkg

(postnatal ages
2-80 days)

maintenance:10 mg/kg/d

in divided doses (rectal suppository)

VIF =1.3%0.2 kg

Lee TC et al

82 premature
(postnatal age
2-50 days)

loading: 6 mg/kg PO
maintenance: 3 mg/kg IV
orPOq12 hr

Cl (Vhr) =0.0000123* BW (g} +
0.000377* postnatalage(days)
vd () = 0.000937* BW (g),
F=0.918

*Values shown represent means * SE (average concentration reached after dosing that may or may not be under steady-state conditions) or ranges of peak values attend. Values

in parentheses are ranges unless otherwise noted.
®Vd = volume of distribution (determined by a variety of techniques); C! = plasma theophylline clearance; Kcl = elimination constant
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azfianudAnylunisaunuaunanislden wu @n ami-
nophylline Iu1A 1.25 NN/NN. WELWATL theophyliine
Uszanne 1 wn./nn. gmiunislilesnisfudseniuansg
’lﬂﬁmﬂ'\ﬁ@uﬁiﬂﬁmuﬂswn@wmmeaaazﬁ' (non-alco-
holic syrup) Wafiesnsuan@sanisiduaanesadliugin
'vmnLummnLLmn@amquﬁwNmﬁmwmmmwuu
A9 edfnnTeduy nassuulszamadaunane il
NADALRDATENE m‘lmmmmwmﬂammmm i1
immm@n@am"lummm nadudAtLANNIIUIY LA
qum’luminqumims" o Tmmi’lumm“lsn syringe
n13aUazf 1B feeding tube #a4 flush Viasne

125



ms 5o theophylline luAAmsn e« The use of theophylline in the infant
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Theophylline Dosage Guidelines for infants

Indication Age Initial maintenance dose Therapeutic
range
Neonatal apnea Premature infants loading dose : 5 mg/kg 5-10 Lg/ml
< 24 days postnatal maintenance dose: 1 mg/kg g 12 hours
24 days postnatal 1.5 mg/kg q 12 hours
Bronchopulmonary Infants 7 mg/kg initially followed by 3 mg/kg/dose ¢ 6 hr 5-15 lg/ml
dysplasia (Pretermto < 1 years) plus diuretics (chlorothiazide 20 mg/kg/dose and
spironolactone 1.5 mg/kg/dose given twice daily orally)
Asthma Infants (6 to 52 weeks) loading dose: mg/kg/hr = (0.008)(age in weeks)+0.21 10-15 WLg/ml
maintenance: [(0.2 * age in weeks) + 5] * kg = 24 hr
dose in mg
under 6 months Divide into q 8 h dosing
over 6 month - Divide into g 6 h dosing
Children 6-12 months 15-22 mgrkg/d
Children 1-9 years 22 mg/kg/d
Children 9-12 years 20 mg/kg/d
Children 12-16 years 18 mg/kg/d
Ventilator weaning Infants loading dose : 5 mg/kg 10-15 tg/mi
2-6 months maintenance dose : 6-15 mg/kg/d
6-12 months . 15-22 mg/kg/d
UFNAENNATY WANGNAAY 1 mqvuﬂmmﬂ'lwwqu Winlunsn

A unfundaniusd theophylline TACATRPT fy
@i'ﬁmifm‘luﬂizmﬁ'lm‘lugﬂLmuﬁﬁﬁ@m:ﬁ theophylline
AMNNDY 50 1N/ 5 WA, WAz glyceryl guaiacolate
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NInenAureuwnulainITNaR theophyline syrup lu
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EIUEIQ16]?”MQ’10V]NI]WQ" acute febrile illness LLa”mm:w'lm
Suenifusannsusaninen theophyline FaruAeAasan
quaenae WietlasfunsfiafEann theophylline s
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f1919% 5 Tladefidnasiasesuen theophyliine

Factors increasing CL, thus decreasing theophylline concentration

Age (children have faster clearance)
Tars from smoking and charcoal broiling

High protein, low carbohydrate diet

Factors decreasing CL, thus increasing theophylline concentration

Age (neonate and elderly)

Heart disease (acute pulmonary edema, cor pulmonale, congestive heart failure
Hepatic cirrhosis

Viral respiratory infections

Methylxanthine derivative (caffeine, theobromine}

High carbohydrate, low protein diet

44,45
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Agents that increase theophylline levels

Macrolide antibiotics: erythromycin, troleandromycin, clarithromycin
H,-receptor antagonists: cimetidine

B-blocker: propanolol (non-selective)

Quinolone antibiotics: ciprofloxacin, enoxacin, norfloxacin, plefloxacin

Calcium channel blockers: verapamil, ditiazem

Others: Allopurinol Oral contraceptives
Influenza virus vaccines Corticosteroid
Interferon Ephedrine
Mexiletine Thiabendazole
Thyroid hormones* Carbamazepine!
Isoniazid Loop diuretics®

Agents that decrease theophylline levels

Antiepileptics: Phenobarbital, Phenytoin, Carbamazepine!
Antimicrobial: Rifampicin, Isoniazid', Ketoconazole, Sulfinpyrasone
B—agonist: Isoproterenol, Salbutamol, Terbutaline

Others: Aminoglutethimide, Charcoal, Hydantoins?, Thioamines?, Loop diuretics'

'May increase or decrease theophylline levels,? Decreased hydantoins levels may also occur,
* Increased theophyliine clearance in hyperthyroid patients,* Decreased theophylline clearance in hypothyroid patients
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