CHAPTER 1II
REVIEW OF LITERATURE

Theophylline
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Figure 1 Structural formula of theophylline

Theophylline is 1,3-dimethylxanthine or 3,7-dihydro-1,3-
dimethylpurine-2,6 (1H)-dione. It is a xanthine derivative

bronchodilator.

1. Physicochemical Properties

(Martindale, 30“; BP 1988; The Merck Index llwed.)

1.1 Empirical formula C HNO

A R R

1.2 Molecular weight 180.17 (C 46.66%, H 4.48%, N 31.10%,
0 17.76%)

1.3 Characteristics A white odourless 6rystalline
powder. Bitter taste.

1.4 Solubilities Soluble 1 in 80 of alcohol

Slightly soluble in water (more
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Figure 4 The generally Accepted Metabolic Scheme of Theophylline

(Jonkman, and Upton, 1984; Lesko, 1979)
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4.6 Neonatal respiratory distress syndrome

Aminophylline or theophylline has been used successfully to
facilitate weaning of infants with respiratory distress syndronme
or hyaline membrane disease from mechanical ventilation.

Aminophylline given ante portum to women at risk of
premature delivery has reduced the incidence of neonatal respiratory
distress syndrome and has been reported to be an-effective as the anto
partum administration of betamethasone. However, the administration
of aminophylline to premature neonates did not significantly alter the
course and outcome of respiratory distress syndrome. (Harris, et al.,

1083)
4.7 TIremor

Although aminophylline has been reported to increase tremor
in hyperthyroid patients and tremor may occur as a side-effect of
theophylline treatment, aminophylline 300 mg' daily by mouth for 4
weeks was found to reduce the severity of essential tremor in 20
patients. (Buss, et al., 1089; Mally, 1989)

5. Cautions

5.1 Contraindications

It is contraindicated in patients who have shown

hypersensitivity to theophylline.
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5.2 Precautions

5.2.1 The drug should be wused with caution in
patients with severe cardiac disease, hypertension, acute myocardial
injury, congestive heart failure, cor pulmonale, severe hypoxenmia,
hyperthyroidism, hepatic impairment, or alcoholism, and in the
elderly (especially males) and in neonates. Particular caution
should be used in congestive heart failure. Reduced theophylline
clearance ih these patients may cause serum levels to persist long

after the drug is discontinued.

5.2.2 This drug should be used cautiously in

patients with a history of peptic ulcer since the disease may be

exacerbated.

6. ects in pediatrics, pregnancy and breast-feeding

6.1 Pediatrics

Information on safety and effectiveness in children under 12

years of age have not been established.

6.2 Pregnancy

It is not known whether theophylline can cause fetal harm when
administered to a pregnant woman or can affect reproductive capacity.

Xanthines should be given to a pregnant woman oﬁly if clearly needed.
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Hypersensitivity reaction include erythematous rash with
pruritus, erythroderma, and exfoliative dermatitis. Hypersensitivity
reactions to theophylline have been reported rarely but type I
reactions have occurred. An erythematous, maculopapular rash has been
reported during treatment with a sustained-release theophylline
preparation which did not occur when aminophylline was given (Hardy ,

et al.,1083)

7.6 Urinary tract
Urinary retention has been reported in male patients during

therapy with theophylline. (Owens, and Tannenbaum, 1981; Prakash, and
Washburne, 1981)

7.7 Breasts
Gynecomastia occured in patient after one to two months of

oral theophylline therapy and resolved within one month of

discontinuation.

8. Drug interaction (Jonkman, Upton, 1984)

8.1 Caffeine

Removal of methylxanthines from the diet in adults led to
faster elimination and more extensive metabolism of theophylline.

However, the addition of extra methylxanthines to the diet did not
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alter the disposition and clearance of theophylline. Even if a
slight kinetic interaction between caffeine and theophylline does
exist, its clinical importance is probably limited because most

patients do not abruptly change the caffeine content of their diet.
8.2 Barbiturates
8.2.1 Phenobarbitone

Although it was not found to have a significant effect on the

pharmacokinetics of theophylline, enhanced theophylline clearance.
8.2.2 Quinalbarbitone (Secobarbital)

It has been reported that 340% reversible increase in
theophylline clearance in a child treated with an irregular schedule
of doses of quinalbarbitone. This may, however, be attributable
to an influence either analytically or kinetically by other drugs

which were administered concomitantly, "eg. sulphamethoxazole.

8.3 Carbamazepine

It has also been observed to increase theophylline elimination.

8.4 Phenytoin

Phenytoin can produced a 73% increase in theophylline
clearance, however, the voloume of distribution of theophylline

remained unchanged in both the healthy volunteérs and the epileptic



26

patient.
Decreased oral absorption of phenytoin following concurrent

theophylline administration has been decribed.

8.5 Cimetidine

Cimetidine inhibits the oxidative metabolism of theophylline
reducing its clearance by 20%Z to 35 and prolonging in serum
half-life, toxic effects have been reported. It has been recommended
that the dose of aminophylline should be reduced by about one-third
if cimetidine is used concomitantly. This inhibition of theophylline
metabolism may be entranced by liver disease, but there is wide
interindividual variation. The reduction in clearance may be greater
in smokers. Studies have suggested that ranidine does not

significantly inhibit theophylline metabolism,even at very high doses.

8.6 Allopurinol

Allopurinol 300 mg by mouth deily for 7 days was found to have
no effect on the pharmacokinetics of theophylline. However,
allopurinol 600 mg by mouth daily for 28 days has been found to
inhibit the metabolism of theophylline and it is concluded that with
concurrent allopurinol therapy, theophylline dosage might have to be
~reduced to avoid theophylline toxicity while the duration of
allopurinol treatment, because it was longer, was more typical of
that for patients than in previous studies, the daily dose was double
that usually administered. |
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8.8 Other antibiotics
8.8.1 Tetracycline and Cephalosporins
For tetracycline, it is reported that there is no reason for
any major concern about the concomitant use of theophylline and
tetracycline. Similarly, second generation cephalosporins do not have
a significant influence on the clearance of theophylline when given in
sustained-release form.
8.8.2 Amoxycillin / Ampicillin
It is concluded that the half-lives are not different.
8.8.3 Rifampicin (Rifampin)
_ Recent report, it is desribed a 23.3% decrease by rifampicin
in the half-life of theophylline elimination. The clearance and the
volume of distribution were both significantly increased.

8.8.4 Isoniazid

Isoniazid is a well-known inhibitor of the metabolism of many

~drugs, but its effection theophylline clearance is not well documented.

8.9 Sympathomimetic drugs (¢-agonist bronchodilations)

A pharmacokinetic interaction between sympathomimetic drugs
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and theophylline would be clinically important because these drugs
are used concomitantly by many asthmatics. Unfortunately, only

limited information is available.

8.10 z—adrenoceptor blockers

Propranolol has been shown to inhibit antipyrine hydroxylation.
It is shown that it also reduced theophylline clearance but the
clinical importance of these findings may not be great since
¢t-blockers are preferably not given to patients with bronchial

obstruction.

8.11 Antacids

Antacids are frequently taken with theophylline in order to
avoid some of its long gastric effects, and biopharmaceutical
interactions are especially conéeivable. Different effects might be
manifested ﬁith immediate, enteric-coated or sustained-release
products, with different salts, or with preparations containing

adjuvants with different physicochemical properties.

8.12 Corticosteroids

Corticosteroids are frequently included in the drug therapy of
asthmatics. However, it is likely that no theophylline
dosage adjustment is necessary during long term co-treatment with

corticosteroids.

8.13 Diuretics
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once or twice daily. Doses of theophylline are usually expressed as

anhydrous theophylline. For sustained-release products, these are

dosing recommendations.

Table 1 Oral Dosing of Theophylline

Initial Oral Dosing’ #16 mg/kg/day or 400 mg/day, whichever
is less, in all patients.

#Infants, age 6 weeks to 1 year, may
receive 8 mg/kg/day.

#Increase in 25% increments, not more

often than every 3 days.

Chronic Oral Dosing |#Infants

-dose (mg/kg/day) = (0.3)(age in weeks)+ 8
#Children (1-9 years) -24 mg/kg/day.
#Children (9-12 years) -20 mg/kg/day.
#Adolescents (12-16 years) -18 mg/kg/day.
#Adults -13 mg/kg/day or 900 mg, whichever

is less.

" Dosage must be empirically modified in the presence of
factors that affect theophylline clearance. Serum level
determinations will serve to confirm appropriateness of adjustment.

” Not for acute therapy.
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