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DESCRIPTION
A man in his mid- 20s called Emergency Medical 
Services (EMS) to report that he ingested 25 g of 
sodium nitrite in a suicide attempt. The paramedics 
found the patient somnolent with systolic blood 
pressure 110 mm Hg, heart rate 130 bpm, oxygen 
saturation 79% with notable cyanosis and diapho-
resis. EMS reported a scale and white powder at the 
scene. He was intubated after a tonic- clonic seizure, 
developed ventricular fibrillation, defibrillated at 
200 J, and Cardiopulmonary Resuscitation (CPR) 
was initiated as the cardiac rhythm degraded to 
pulseless electrical activity. Intravenous medications 
administered included 2.5 mg epinephrine 1:10 
000, 1 g calcium chloride, 100 mEq sodium bicar-
bonate 8.4% and 5 g hydroxocobalamin.

The patient was transported to the emergency 
department (ED) with ongoing CPR. On hospital 
arrival in the ambulance bay, the paramedics were 
given 100 mg methylene blue to administer intra-
venously as they did not have the antidote in their 
ambulance. During the primary survey in the ED, he 
was in asystole, with end- tidal CO2 12 mm Hg and 
blue- grey discolouration of the skin. The patient 
received intravenous 2 mg epinephrine, 1 g calcium 
chloride, 50 mEq sodium bicarbonate 8.4%, 50 
mg methylene blue and 125 mL intralipid. Arte-
rial blood gas was obtained with notable brown- 
black appearance (figure 1) and pH 7.03, PCO2 87 
mm Hg, PaO2 2 mm Hg, bicarbonate 22 mmol/L, 
lactate 30 mmol/L. The haemoglobin was 12.4 g/
dL with 28.8% methaemoglobin (reference range 
0.4%–1.5%). Resuscitation was ceased 50 min after 
the initial arrest. Postmortem- combined nitrate 
and nitrite level was 5300 µmol/L (reference range 
0–53) and autopsy revealed brown discolouration 

of muscle tissue consistent with methaemoglobin-
emia (figure 2).

Sodium nitrite is commonly used in food pres-
ervation and in treating cyanide toxicity. It is a 
powerful oxidative agent, which oxidises haemo-
globin to methaemoglobin, reducing oxygen 
carrying capacity of erythrocytes and causing 
tissue hypoxia.1 2 Clinical manifestations of sodium 
nitrite toxicity include hypotension, hypox-
emia, encephalopathy, dysrhythmia and cardiac 
arrest.1 3 Chocolate- coloured blood may be noted 
during intravenous access and phlebotomy. Arterial 
blood gas measurements may show a normal PaO2 
due to electrochemical measurement of dissolved 
oxygen in blood, rather than the oxygen associ-
ated with haemoglobin, although co- oximetry will 
yield an elevated methaemoglobin concentration.1 
Hydroxocobalamin administration, which was 
given by EMS for possible cyanide toxicity, may have 
interfered with co- oximetry testing given its strong 
colour and absorbance. Despite this, the diagnosis is 
clear when considering the initial patient report of 
sodium nitrite ingestion, his clinical presentation, 
profound acidaemia and nitrite test results.4

Methylene blue is the mainstay of treatment 
for methaemoglobinemia and is dosed 1–2 mg/kg, 
infused over 5 min and can be repeated if symptoms 
persist.1 Methylene blue is a catalyst for reducing 
methaemoglobin to haemoglobin within erythro-
cytes, via the enzyme NADPH- methaemoglobin 
reductase (figure 3).2 Additional treatment 
approaches include ascorbic acid, hyperbaric 
oxygen, exchange transfusion and extracorporeal 
membrane oxygenation.3 5

Although unintentional sodium nitrite poisoning 
has been previously reported from home- cured 
meats and contaminated well- water, intentional 

Figure 1 Arterial blood gas syringe containing brown- 
black blood seen in methaemoglobinemia.

Figure 2 Brown discolouration of muscle tissue from 
fatal sodium nitrite exposure on left, compared with 
normal muscle appearance on right.
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ingestion of sodium nitrite for suicide has been increasingly 
reported.6–10 One case series of five patients with methaemo-
globinemia in New York identified improperly labelled sodium 
nitrite salt as the culprit, with measured levels of sodium nitrite 
in the food exceeding 3000 parts per million; the US Food and 
Drug Administration legal limit for sodium nitrite in prepared 
meats is 200 parts per million.7 The reported lethal dose of 
ingested sodium nitrite has ranged from 0.7 g to 6 g.11 Sodium 
nitrite is readily available as pure granules via online retailers 

and its use in suicide has been discussed in online forums.8 9 
Given this concerning trend in increasing rates of fatal sodium 
nitrite ingestions, it is essential for EMS providers and emer-
gency clinicians to recognise methaemoglobinemia for prompt 
treatment.
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Figure 3 Reduction of methaemoglobin to haemoglobin via the primary pathway, catalysed by cytochrome- B5 reductase (below), in contrast to 
the methylene blue- dependent alternative pathway via NADPH- methaemoglobin reductase (above). Activation of the alternative pathway requires 
methylene blue as a cofactor, in the presence of adequate glucose- 6- phosphate dehydrogenase (G6PD). Figure created by authors.

Learning points

 ► Sodium nitrite ingestion can be a fatal cause of 
methaemoglobinemia and should be considered based 
on cyanosis, hypoxemia and dark appearance of blood on 
venipuncture.

 ► High clinical suspicion and early administration of methylene 
blue is essential to treatment of this life- threatening 
condition.

 ► Sodium nitrite is an emerging cause of intentional ingestion 
for self- harm and important for front- line clinicians to 
recognise.

 on M
arch 13, 2024 by guest. P

rotected by copyright.
http://casereports.bm

j.com
/

B
M

J C
ase R

ep: first published as 10.1136/bcr-2022-252954 on 13 D
ecem

ber 2022. D
ow

nloaded from
 

http://orcid.org/0000-0002-2382-1587
http://casereports.bmj.com/


3Wettstein ZS, et al. BMJ Case Rep 2022;15:e252954. doi:10.1136/bcr-2022-252954

Images in…

REFERENCES
 1 Wright RO, Lewander WJ, Woolf AD. Methemoglobinemia: etiology, pharmacology, 

and clinical management. Ann Emerg Med 1999;34:646–56.
 2 Cortazzo JA, Lichtman AD. Methemoglobinemia: a review and recommendations for 

management. J Cardiothorac Vasc Anesth 2014;28:1043–7.
 3 Neth MR, Love JS, Horowitz BZ, et al. Fatal sodium nitrite poisoning: key 

considerations for prehospital providers. Prehosp Emerg Care 2021;25:844–50.
 4 Pamidi PVA, DeAbreu M, Kim D, et al. Hydroxocobalamin and cyanocobalamin 

interference on co- oximetry based hemoglobin measurements. Clin Chim Acta 
2009;401:63–7.

 5 El- Husseini A, Azarov N. Is threshold for treatment of methemoglobinemia the same 
for all? A case report and literature review. Am J Emerg Med 2010;28:748.e5–748.
e10.

 6 Kross BC, Ayebo AD, Fuortes LJ. Methemoglobinemia: nitrate toxicity in rural America. 
Am Fam Physician 1992;46:183–8.

 7 Centers for Disease Control and Prevention (CDC). Methemoglobinemia following 
unintentional ingestion of sodium nitrite--New York, 2002. MMWR Morb Mortal Wkly 
Rep 2002;51:639–42.

 8 Mudan A, Repplinger D, Lebin J, et al. Severe methemoglobinemia and death from 
intentional sodium nitrite ingestions. J Emerg Med 2020;59:e85–8.

 9 McCann SD, Kennedy JM, Tweet MS, et al. Sodium nitrite ingestion: an emerging trend 
in suicide attempts shared via online communities. J Emerg Med 2021;60:409–12.

 10 Hickey TBM, MacNeil JA, Hansmeyer C, et al. Fatal methemoglobinemia: a case series 
highlighting a new trend in intentional sodium nitrite or sodium nitrate ingestion as a 
method of suicide. Forensic Sci Int 2021;326:110907.

 11 McCann SD, Tweet MS, Wahl MS. Rising incidence and high mortality in intentional 
sodium nitrite exposures reported to US poison centers. Clin Toxicol 2021;59:1264–9.

Copyright 2023 BMJ Publishing Group. All rights reserved. For permission to reuse any of this content visit
https://www.bmj.com/company/products-services/rights-and-licensing/permissions/
BMJ Case Report Fellows may re-use this article for personal use and teaching without any further permission.

Become a Fellow of BMJ Case Reports today and you can:
 ► Submit as many cases as you like
 ► Enjoy fast sympathetic peer review and rapid publication of accepted articles
 ► Access all the published articles
 ► Re-use any of the published material for personal use and teaching without further permission

Customer Service
If you have any further queries about your subscription, please contact our customer services team on +44 (0) 207111 1105 or via email at support@bmj.com.

Visit casereports.bmj.com for more articles like this and to become a Fellow

 on M
arch 13, 2024 by guest. P

rotected by copyright.
http://casereports.bm

j.com
/

B
M

J C
ase R

ep: first published as 10.1136/bcr-2022-252954 on 13 D
ecem

ber 2022. D
ow

nloaded from
 

http://dx.doi.org/10.1016/S0196-0644(99)70167-8
http://dx.doi.org/10.1053/j.jvca.2013.02.005
http://dx.doi.org/10.1080/10903127.2020.1838009
http://dx.doi.org/10.1016/j.cca.2008.11.007
http://dx.doi.org/10.1016/j.ajem.2009.10.014
http://www.ncbi.nlm.nih.gov/pubmed/1621630
http://www.ncbi.nlm.nih.gov/pubmed/12186221
http://www.ncbi.nlm.nih.gov/pubmed/12186221
http://dx.doi.org/10.1016/j.jemermed.2020.06.031
http://dx.doi.org/10.1016/j.jemermed.2020.10.021
http://dx.doi.org/10.1016/j.forsciint.2021.110907
http://dx.doi.org/10.1080/15563650.2021.1905162
http://casereports.bmj.com/

	Fatal methaemoglobinemia due to intentional sodium nitrite ingestion
	Description
	References


