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PHOLCODINE

A freely available “over the counter” formulation of pholcodine.

Introduction

Pholcodine is an old opioid agent taken in liquid form, that has long been used, and is
still commonly used today, as an antitussive for patients with irritating non-productive

cough.
Despite its widespread use, efficacy as an antitussive is uncertain.

Although chemically related to morphine, pholcodine has minimal potential for
psychological or physical dependence at usual dosing.



Concerns have been raised regarding the possible sensitizing effect of pholcodine taken
prior to receiving neuromuscular blocking agents that contain ammonium ions, leading to
anaphylaxis on subsequent exposure to neuromuscular blocking agents.

Due to uncertain efficacy and a suspicion of sensitization to neuromuscular blocking
agents, there have been calls for it to be banned or at least to be made a prescription only
medication.

As of 1 February 2018, all codeine containing medications, of any dose, in Australia
became prescription only medications.

Despite the above concerns pholcodine (as of September 2019) remains a freely

available “over the counter” (or (“OTC”) (i.e not requiring a doctor’s prescription) agent
available in Australian Pharmacies.

History

Pholcodine is an old drug and has been widely used as a cough suppressant since the
1950s, despite uncertainly regarding its efficacy.

Chemistry

Pholcodine is morpho-lino-ethyl-morphine and so is chemically related to morphine,
but unlike morphine and other opium alkaloids it has little or no analgesic or
euphorigenic activity.

Pholcodine contains a tertiary ammonium ion.

See also Appendix 1 below.

Classification

Pholcodine is one of a class of opioids that are commonly used as antitussive agents.
Opioids traditionally used as antitussive agents include:

1. Codeine

2. Dextromethorphan

3. Dihydrocodeine

4. Pholcodine

Preparations

Single ingredient formulations currently include, Pholcodine hydrochloride as:



Oral liquid:

° 1 mg/mL, 100 mL

) 3 mg/mL, 100 mL, 200 mL
° 4 mg/mL, 200 mL

In Australia, pholcodine has also been traditionally found in many “over-the-counter”
cough mixtures and lozenges where it is combined with other agents.

Mechanism of Action

Opioids directly depress the central medullary cough centre.

Pharmacodynamics

Pholcodine is a cough suppressant.
It has a mild sedative effects.
Pholcodine has little or no analgesic action.

In usual therapeutic dosing, pholcodine does not cause depression of respiration in
normal subjects.

Pholcodine is not euphorigenic, therefore psychological dependence is unlikely to occur.
There is no evidence of physical dependence after usual dosing of pholcodine.

Clinical effects occur within 20 minutes of oral administration.

Effects generally last 4 -6 hours, although they may persist as long as 12 hours

Pharmacokinetics

Absorption:

° Pholcodine is administered orally in liquid form.

It is readily absorbed from the gastrointestinal tract
Distribution
° Pholcodine readily crosses the blood brain barrier.

° The degree of protein binding for pholcodine is around 23%.



It is likely that pholcodine crosses the human placenta.

It is likely that pholcodine is distributed into human breast milk.

Metabolism and excretion:

) Pholcodine is absorbed, metabolised and excreted more slowly than codeine
It is metabolised in the liver and its action may be prolonged in hepatic
insufficiency.
) About 25% of the oral dose is excreted in the urine as unchanged pholcodine
° The exact half-life of pholcodine is unknown, however it is probably prolonged.
Indications

Pholcodine is an opioid agent taken in liquid form, that is commonly used as an
antitussive for patients with irritating non-productive cough.

Pholcodine is not recommended for children < 6 years of age, due to unproven efficacy
and the potential for adverse effects.

Contra-indications/precautions

These include:

1.

2.

Patients at risk of respiratory depression, (contraindicated).

Pholcodine is synergistic with other CNS depressants, including alcohol
Pholcodine is not recommended for use in patients with a productive cough
Children < 6 years of age:

° Pholcodine is not recommended for children < 6 years of age, due to
unproven efficacy and the potential for adverse effects.

Hepatic impairment:
° May require dose reduction in hepatic impairment.
Elderly:

° May require dose reduction.



Pregnancy

Pholcodine is classified as a category A drug with respect to pregnancy.
Category A drug 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 fetus having been
observed.

Clinical experience with pholcodine has shown no evidence of adverse pregnancy
outcomes.

If pholcodine is the medicine of choice, use at the lowest effective dose for the shortest
duration possible.

Breast feeding

Published reports describing the use of pholcodine during breastfeeding have not been
located.

Adverse effects are not expected, but observe the breastfed infant for signs of drowsiness,
irritability and poor feeding.

Gastrointestinal upset, such as vomiting and diarrhoea may also present in both mother
and infant.

Adverse Effects

These include many of the effects of opioids as a class.

1. Nausea and vomiting

2. Respiratory depression

3. CNS depression, including synergism with other CNS depressants including
alcohol.

4. Constipation

5. Anaphylaxis reactions in anesthesia where neuromuscular blocking agents
are used: >°

Neuromuscular blocking drugs are responsible for the majority of intra-operative
anaphylaxis (approximately 60% of cases). Anaphylaxis is twice as likely to occur
during surgery when a muscle relaxant is used.



Dosing

The quaternary ammonium ion in neuromuscular blocking drugs is the
allergenic portion (epitope). It allows specific binding of immunoglobulin (IgE) to
the drug, which can result in IgE-mediated anaphylaxis.

However, in up to 50% of cases, anaphylaxis occurs on first exposure to a
neuromuscular blocking drug, suggesting that there are alternative sources of
sensitization.

There is good evidence and a plausible mechanism linking pholcodine to an
increased risk of anaphylactic reactions to neuromuscular blocking drugs used
in anesthesia.

Pholcodine has a tertiary ammonium ion and its consumption can cause
production of specific IgE which can also react against quaternary ammonium
ions (which are found in neuromuscular blocking agents).

Without ongoing pholcodine consumption, antibody titres fall to low levels within
two years. Re-exposure, however, has a profound booster effect and there is a
dramatic rise in pholcodine antibodies in individuals with known previous
sensitization to pholcodine.

The evidence linking pholcodine to anaphylaxis due to neuromuscular blocking
drugs is compelling, but not yet definitive.

It may be argued that there is insufficient proof to ban pholcodine, its lack of
efficacy and a strong suspicion of danger does make a compelling argument for it
to be withdrawn or at least, there should be a re-classification to “prescription
only”. This would allow medical practitioners to weigh the risk of harm before
prescribing pholcodine.

Usual dosing is as follows:

Adults:

Oral, 10 - 15 mg, 3 - 4 times daily.

Children:

6 - 12 years, oral 5 - 10 mg, 3 - 4 times daily.

Pholcodine is not recommended for children < 6 years of age, due to unproven efficacy

and the

potential for adverse effects.



Appendix 1

Pholcodine

Suxamethonium

Structures of pholcodine, rocuronium and suxamethonium, highlighting the common
tertiary/quaternary ammonium epitopes. Pholcodine as a tertiary amine group, while
rocuronium and suxamethonium have quaternary ammonium groups.



References

1. eTG - July 2018

2. Pholcodine in Australian Medicines Handbook Website Accessed August 2018.
3. Pholcodine in MIMs Website, 1 May 1999.

4. Pholcodine in RWH Pregnancy & Breastfeeding Guidelines; 20 June 2017.

5. Helen Crilly, Michael Rose; Anaphylaxis and anaesthesia - can treating a cough
kill? Australian Prescriber, volume 37 : Number 3, June 2014.

6. P. T. McAleer, L. McNicol, M. A. Rose. Editorial: Perioperative anaphylaxis:

progress, prevention and pholcodine policy. Anaesth Intensive Care 2017; 45:2

Dr J. Hayes
September 2019.



