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“Colffee”, oil on canvas, Edward Hopper

“A leaf fluttered in through the window this morning, as if supported by the rays of the
sun, a bird settled on the fire escape, joy in the task of coffee, joy accompanied me as |
walked.”

Anais Nin.

The morning cup of coffee has an exhilaration about it which the cheering influence of
the afternoon or evening cup of tea cannot be expected to reproduce.

Oliver Wendell Holmes Sr.



CAFFEINE
Introduction

Caffeine is occasionally used in the ED for the treatment of post dural puncture
headache.

Outside of the ED it is sometimes used:
1. In neonates for the treatment of apnoea of prematurity.
2. Postural hypotension, due to autonomic neuropathy.

Though not a recommended medical treatment, caffeine, through its metabolism to
theophylline, may have some beneficial effect in asthma.

Toxic effects are essentially similar to those of theophylline.

See also separate documents on:

° Theophylline toxicity (in Toxicology folder).

° Caffeine toxicity (in Toxicology folder).

° Post Dural Puncture Headache (in Neurology folder).

° Postural Hypotension (in Clinical Presentations folder).

History

The origins of coffee drinking are obscure, but it is thought that it originated in Ethiopia,
perhaps in the Ninth century C.E

If Ethiopia was coffee’s birthplace, then it certainly “grew up” in nearby Yemen, where it
was imported from Ethiopia. Coffee quickly became enormously popular throughout the
Arabian Peninsula.

Indian merchants took the beverage to the Indian subcontinent

Coffee was introduced into Europe in the Seventeenth century, where its popularity
quickly equalled that of Arabia.

Chemistry

Caffeine is tri-methyl-xanthine.



Classification

Caffeine is a xanthine (not to be confused with xanthene) derivative.
The medically utilized xanthine derivatives include:

1. Caffeine (a tri-methyl-xanthine).

2. Theophylline (a di-methyl-xanthine)

3. Aminophylline

Preparation

0.5 mg of caffeine base = 1mg of caffeine citrate.

Caffeine base as:

Oral liquid:

° 10 mg/mL, 50 mL

Caffeine citrate as:

Oral liquid:

° 5 mg/mL, 2 mL

Ampoules:

° 20 mg/mL in 2 mL

Combination preparations:

° Cafergot:

Other caffeine formulations may be available from hospital pharmacy departments

Mechanism of Action

Caffeine may help apnoea of prematurity by direct stimulation of the medullary
respiratory centre in addition to enhanced diaphragmatic contractility.

Caffeine may help dural puncture headache by producing cerebral vasoconstriction.

Pharmacodynamics

Clinical effects are similar to theophylline and so include:



1. Respiratory:

° Bronchodilation:
° Direct stimulation of the medullary respiratory centre.
° Vasodilation of pulmonary blood vessels.
° Enhanced diaphragmatic contractility:
v Aminophylline has a positive effect on diaphragmatic contractility
in normal persons, though the mechanism by which it achieves this
IS unknown.

It was claimed to be capable of reducing fatigability in patients
with chronic obstructive airway disease.

2. CVsS:

Has significant adrenergic - like activity leading to:

° Tachycardia
° Increased myocardial contractility (and oxygen demand)
° Elevated blood pressure.

3. CNS:

A generalized stimulation of the central nervous system (CNS):

° Anxiety
° Restlessness
° Tremor
4. Renal:
° Transient diuresis

Pharmacokinetics

Absorption:

° Caffeine can be administered orally or IV



Absorption following oral administration of caffeine citrate is complete

Following an oral dose of caffeine citrate solution, the time to reach peak
concentration ranges from 30 minutes to 2 hours.

Distribution:

° Caffeine is distributed rapidly with a VVd of 0.8 to 0.9 L/kg.
° Caffeine can cross the human placenta.

° Caffeine is readily transferred into breast milk.

Metabolism and excretion:

More than 85 % of caffeine is excreted unchanged in the urine.

Caffeine (tri-methyl-xanthine) is also metabolized in the liver by the cytochrome P450

oxidase enzyme system, in particular, by the CYP1A2 isozyme, into three di-methyl-

xanthines as follows:

° Paraxanthine (84%)

) Theobromine (12%):

v Theobromine is also the principal alkaloid in the cocoa bean (chocolate).

Note that despite its name, theobromine contains no bromine - the name is
derived from Theobroma, the name of the genus of the cacao tree, (which
itself is made up of the Greek roots theo “God” and broma “food”,
meaning “food of the gods” with the suffix -“ine” given to alkaloids and
other basic nitrogen-containing compounds.

° Theophylline (4%)

Indications

These include:

1. Post dural puncture headache
2. The treatment of apnoea of prematurity in neonates:
° Apnoea of prematurity is a diagnosis of exclusion. Other causes of apnoea

(e.g. central nervous system disorders, primary lung disease, anaemia,
sepsis, metabolic disturbances, cardiovascular abnormalities, or
obstructive apnoea) should be ruled out or properly treated prior to
initiation of caffeine citrate



3. Adjunct to extubation in preterm babies

4. Postural hypotension, due to autonomic neuropathy:
° The methylxanthine, caffeine, has a well-established pressor effect that is
thought to be due, at least in part, to blockade of vasodilating adenosine
receptors.

Though not a recommended medical treatment, caffeine, through its metabolism to
theophylline, may also have some beneficial effect in asthma.

Contra-indications/precautions

These include:

1. Caffeine citrate should be administered with caution in preterm neonates with
impaired renal or hepatic function.

2. Hypersensitivity to caffeine or citrate.

Pregnancy

Caffeine is a category A drug with respect to pregnancy.

Category A drugs are those drugs which have been taken by a large number of pregnant
women and women of childbearing age without any proven increase in the frequency of
malformations or other direct or indirect harmful effects on the foetus having been
observed.

Several studies have demonstrated that there is no association between maternal caffeine
intake of 300 mg/day or less during pregnancy and an increased incidence of birth
defects, miscarriage and other adverse pregnancy outcomes.

However, larger amounts of caffeine may be associated with an increased risk of low
birth weight and pregnancy loss.

Women who consumed moderate amounts of caffeine did not demonstrate a reduced
fertility rate.

Pregnancy alters the pharmacokinetics of caffeine, increasing both the half-life and
elimination time, particularly in the last trimester.

However there have been no consistent reports of the effects of caffeine on neonatal or
infant behaviour following maternal use during pregnancy.

It is recommended women limit the consumption of caffeine to 300 mg/day or less
during pregnancy.



Breast feeding:

Caffeine is safe to use in breast feeding providing excessive amounts are not taken.

High caffeine intake during breastfeeding has been associated with infant irritability,
agitation and sleep disturbances.

Pre-term infants are more susceptible to the effects of caffeine as they have a reduced
ability to eliminate the medicine from their body. By the age of 9 months, infants are able
to eliminate caffeine to a similar extent as seen in adults.

It is recommended women limit their consumption of caffeine to 300 mg/day or less
during breastfeeding.

Adverse Effects

Adverse effects are generally dose-related.

The adverse effects of caffeine are essentially those of theophylline and so may include:

1. GIT:
° Nausea, vomiting, diarrhoea (common)
2. CNS:

A generalized stimulation of the central nervous system (CNS).

° Anxiety

° Restlessness
° Tremor

° Insomnia

In severe toxicity:
° Seizures can occur.

Note that children are more sensitive to the CNS excitatory effects compared to
adults.

3. CVs:

° Tachycardia/ palpitations.



° Hypertension.

° SVT

° Premature atrial/ ventricular contractions
In severe toxicity:

° VT/ VF:

v Serious arrhythmias may appear as the first sign of toxicity
without any prior clinical warning.

) Severe hypotension, (primarily when administered too rapidly)
Drug interactions:

Betaz agonists:

° Synergistic cardiotoxicity.

) Increases the risk of hypokalaemia; monitor potassium concentration in
severe asthma.

Dipyridamole antagonism:

° May reverse the effects of dipyridamole on myocardial blood flow,
thereby interfering with the test results.

Dipyridamole assisted myocardial perfusion studies should not be
performed if therapy with caffeine cannot be withheld for 36 hours prior to
the test.

Adenosine antagonism:

) Caffeine may antagonize the cardiovascular effects of adenosine.

Caffeine is readily transferred into breast milk.*

) Young infants have a lower capacity to metabolize caffeine, which raises
the possibility of caffeine toxicity.

Infants breastfed by mothers ingesting more than 300 mg per day may
become jittery, restless and experience sleep difficulties.

No long-term adverse effects have been documented



Dosing

Dosage is expressed in terms of caffeine citrate.

However, some formulations may contain caffeine base, (0.5mg of caffeine base = 1mg
of caffeine citrate).

For post dural puncture headache:
) The usual dose is 500 mg one to two times daily, either orally or V.
For postural hypotension due to autonomic neuropathy:

° Caffeine improves orthostatic hypotension and may attenuate postprandial
hypotension in patients with autonomic failure.

Typical doses are 100 - 250 mg three times a day with meals, either as tablets or
caffeinated beverages (one cup of coffee and tea contains approximately 85 and
50 mg of caffeine, respectively) °



Appendix 1

Caffeine metabolism:
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The apogee of fine coffee, a Viennese “Cafe Royale”, from the Cubist Cafe, Grand Cafe
Orient, Prague, (Author’s photograph, January 2017)
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