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Potential Pitfalls with the Treatment of Acquired
Methaemoglobinaemia

Abstract:

Sir,

We read with interest the article by Nee and Fitzgerald.
1
 We welcome the call for continued vigilance for

methaemoglobinaemia (MetHb) secondary to amyl nitrite abuse; however we would like to emphasise some potential
pitfalls associated with the management of acquired MetHb.

Acquired MetHb can arise following exposure to pharmaceutical and chemical agents; topical anaesthetic agents (e.g.
benzocaine, procaine, lidocaine, prilocaine), medications (e.g. dapsone, chloroquine, primaquine, nitrites such as
nitroglycerine), drugs of abuse (amyl nitrite, cocaine, mephedrone), chemicals (e.g. anilines, aminophenols),
household products (naphthalene) and some hair dyes. Patients have persistent cyanosis despite oxygen therapy,
tachypnoea, low pulse oximetry and â��chocolate brownâ�� coloured arterial blood. The decision to treat with methylene
blue is based on clinical findings and blood concentrations; i.e. when [MetHb] is >30% for healthy adults or [MetHb]
>10% for those with underlying risk factors including young or old age, cardiac disease, cerebrovascular, pulmonary or
embolic disease, anaemia or sepsis. Typically, patients improve quickly following methylene blue administration but
additional doses may be required. The side effects of methylene blue include restlessness, dyspnoea, gastrointestinal
upset, sweating, anaphylaxis and blue-grey skin discoloration which can resemble cyanosis. Methylene blue becomes
toxic at high doses causing haemolytic anaemia and worsening MetHb.

2
 Methylene blue is a potent monoamine oxidase

inhibitor and interactions with serotinergic agents can cause serotonin syndrome. This interaction is not widely
recognised however serotonin syndrome has occurred following the administration of methylene blue doses as low as
1.75mg/kg.

3
 Clinicians should take a thorough drug history (including prescribed and over the counter pharmaceuticals,

herbal medicines and drugs of abuse) from patients with acquired MetHb who require methylene blue treatment. Patients
should be monitored for serotonin syndrome characterised by a triad of neuromuscular excitation, autonomic CNS
excitation and altered mental status.

It is important to appreciate the potential pitfalls with oxygen saturation measurements and the inaccuracies of
oximeters. Due to inherent limitations, a conventional pulse oximeter (detecting light at two wavelengths) is
inadequate for measuring oxygen saturations in the presence of MetHb as it can only detect oxyhaemoglobin and reduced
haemoglobin. Pulse oximeters will give falsely low results with [MetHb] <20% and falsely high readings with [MetHb]
>70%. To complicate matters further, when methylene blue is administered, pulse oximeters will give a misleadingly low
value.

2
 A co-oximeter is the instrument of choice as it measures light absorption across a minimum of 4 wavelengths and

can distinguish between oxyhaemoglobin, reduced haemoglobin and the dyshaemoglobinemias (MetHb, carboxyhaemoglobinemia
and sulfhaemoglobinemia). In the emergency setting, a useful calculation is the oxygen saturation gap which refers to
a 5% difference between either (i) the oxyhemoglobin concentration from an arterial blood gas measurement and the
oxyhemoglobin measurement from pulse oximetry or (ii) between the calculated oxygen saturation from a blood gas
machine and the measured value from a co-oximter. A gap of >5% is a significant indicator of MetHb.

4

Critical assessment of patients with acquired MetHb is needed to pre-empt potential complications with the
administration of methylene blue.
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