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Two Cases of Methaemoglobinaemia Secondary
to Amyl Nitrate Use

Abstract:

R Nee, M Fitzgerald
Departnent of Anaesthesia, Cork University Hospital, WIlton, Cork

Abstract

W wish to report two cases of methaenogl obi naenia secondary to anyl nitrate
use. A 55-year-old nale presented with saturations in the md 80s despite
Fi®2 of 1.0 and GCS 10 and a 22-year-old femal e who presented with
fluctuating GCS and a slate grey colour. Both were found to have high | evels
of met heanogl obi naem a on ABG were treated with nmethyl ene blue and made
excel l ent recoveries. These cases illustrate the risk of nethaenngl obi naeni a
secondary to anmyl nitrate. Appropriate and pronpt managenent can lead to very
good out cones

I ntroduction

We wish to report two recent cases of |ife threateni ng nmet haenogl obi naem a
secondary to anmyl nitrate use

Case Reports

A 55-year-old nale was brought to the Emergency Departnent (ED) with an
unknown cause of collapse. Though haenpdynanically stable he was markedly
cyanosed. Oxygen saturations were in the md 80s, despite FiQ2 of 1.0. GCS
was 10. Inmediate resuscitation included intubation and ventilation with 100%
oxygen. Bl ood was noted to be chocolate brown in colour. Arterial blood gas
(ABG analysis revealed a very elevated Met-Hb | evel of 76% (nornmal range
0-3%, as well as a raised anion gap netabolic acidosis, with a pH of 7.2

Gas exchange was notable for pQ2 37kPa, pCO2 6kPa on FiO2 1.0. He was treated
wi th met hyl ene bl ue intravenously, responded rapidly with resol ution of
cyanosi s and bl ood gas abnormalities. Collateral history reveal ed abuse of
amyl nitrate "poppers" as well as al cohol abuse. Bl ood al cohol |evel was
found to be 440ny/dl

A 22-year-old femal e was brought into ED with fluctuating GCS and sl ate grey
cyanosi s. She had a known background history of heroin and met hadone use. An
enpty bottle of anyl nitrate was found beside her. She was mmintaining her
own airway but intermttently apnoeic. She smelt strongly of al cohol. Oxygen
saturations were 87% Met-Hb was 67% on ABG anal ysis. The urinary toxin
screen was positive for Benzodi azepi ne and tetrahydrocannabinol. Initially
the patient was haenodynamically unstable with a heart rate of 125 and a

bl ood pressure of 80/60mHg. Pronpt treatment wi th nethyl ene blue, nal oxone
i nfusi on, vasopressors and high flow @ via facemask led to a quick recovery
with an overnight stay in ED. The patient self discharged the next day.

Di scussi on

Met haenpgl obi naem a occurs when red blood cells contain greater than 1%
met haenogl obi n. Met haenogl obi n has an oxidized ferric iron (Fe 3+) rather
than the reduced ferrous form (Fe 2+) found in haenogl obin. This structura
change i s responsible for nmethaenoglobin’s inability to bind oxygen. In
addition, ferric iron has slightly greater affinity for oxygen due to its
chem cal structure, thus shifting the oxygen dissociation curve to the left,
resulting in decreased rel ease of oxygen in tissues. Cyanosis despite oxygen
treatment results fromboth of these effects”. Methaenopgl obi naem a may be
congenital or acquired. Acquired causes of relevance to critical care
physicians include drug abuse with nitrates jncluding the street drug
poppers and | ocal anaesthetic toxicity '". Cccurrences of reported
met haenogl obi naem a due to | ocal anaesthetic involved use of either
benzocai ne or prilocaine in nore than 90% of cases. Such events are
unpredictable, particularly those related to benzocai ne”. Some patients my
devel op net haenogl obi naemi a after a single short spray of benzocaine

Congeni tal met haenogl obi naenmi a generally results from exposure to a drug that
provides a sufficient oxidative stress to overwhel mthe endogenous reductive
pat hways. The nmpbst common cause of congenital methaenogl obinaemia is
cytochronme b5 reductase deficiency (type Ib5R). The mmjor enzynmatic system

i nvol ved reduci ng net haermogl obin to haenogl gbin is adenine dinucl eotide
(NADH) dependent mnet haenogl obi n reduction . Cytochrome b5 reductase plays a
major role in this process by transferring electrons from NADH to

met haenogl obi n, which results in the reduction of nethaenoglobin to
haenogl obi n. This enzyme systemis responsible for the renpval of 95-99% of
the met haenogl obin that is produced under normal circunstances

Conpl i cations of methaenogl obi naem a include hypoxi ¢ encephal opat hy,
nyocardi al infarction, and death. As nethaenpgl obin | evels increase, patients
denonstrate evidence of cellular hypoxia. At high | evels of nethaenogl obin
the pul se oxineter reads a saturation of 85% which corresponds to equa
absor bance of both wavel engths. Pul se oxinetry nmeasures the relative

absor bance of 2 wavel engths of light to differentiate oxyhaenogl obin from
deoxyhaenogl obi n. Met haenogl obi n absorbs both of wavel engths equally. Death
may occur when net haenogl obin fracti ons approach 70% Treatnment with

met hyl ene bl ue induces the endogenous reductive system restores the norma
redox status of hene-bound iron, and allows conversion of methaenpglobin to
haenogl obi n.

We believe these cases denonstrate the need for continuing vigilance
regardi ng nmet haenogl obi naeni a and cel | ul ar poi soni ng secondary to any

nitrate abuse, which continues to be a problem presenting to the Enmergency
Departnent. A high index of suspicion can confirmthis diagnosis rapidly, and
it responds imediately to treatnent.
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