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Death by Nitrite Intoxication: Report of 14 Cases
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Sodium nitrite intoxication is a primary cause of severe methemoglobinemia,
which may be fatal. In the past, nitrite-related deaths were rare, but cases of
suicide with nitrite have been increasing in number in recent years. We analyzed
14 cases of fatal nitrite intoxication from January 2013 to February 2019. There
was a different trend between the cases from the past and those from recent
years. The former consisted of older individuals who ingested nitrite accidentally
or intentionally, while the latter comprised younger individuals who used nitrite
mostly for suicide. Most individuals showed dark purple or dark brown lividity
and cherry-pink discoloration of the muscles. Postmortem methemoglobin
levels, which were analyzed in 5 cases, were 30%-49%. Most nitrite and nitrate
concentrations showed the highest concentration in the stomach contents, and
it showed that the nitrite was converted into nitrate in the blood. To conclude,
methemoglobin tests using a portable oximeter and quantitative tests of nitrite
and nitrate, as well as a thorough investigation of the case and scene may help
determine the cause of death.
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Table 1. Summary of 14 cases of fatal nitrite intoxication

Case Date Sex/ Place Manner of  Specific autopsy and Met-Hb (%)  Nitrite (heart/femoral/ Nitrate (heart/femoral/
Age (yr) death laboratory findings gastric contents, mg/L) gastric contents, mg/L)
1 Jan2013 F/69 Passenger  Accident  Cardiomegaly (584 g), N/A 1.6 100.8
ship cabin moderate fatty change, 1.1 99.6
cardiac pacemaker 6,800 5,000
2 Dec2014 M/62 Construction Accident Blood ethanol 30% (autopsy) (-) 24
site concentration 0.029% (=) 68
(+) (+)
3 May2015 F/45 Home Suicide - N/A N/A 170.8
N/A N/A
11,126 85
4 Aug2016 M/48 Riverside Suicide - N/A N/A N/A
51.0 288.0
(+) (+)
5 Dec2017 M/46 Car Suicide Moderate coronary N/A 84 92.2
atherosclerosis 5.2 68.8
(+) (+)
6 Jan2018 M/53 Construction Accident - 82.9% (hospital) 175.0 1,130.0
site <1.0 90.0
67,400 10,590
7 Jun2018 M/24 Hill Suicide Putrefaction 49% (autopsy) 19.0 171.0
10.0 230.0
4,180 180
8 Jun2018 M/28 Home Suicide - N/A 15 175.3
1.1 3373
2,220 1,470
9 Jun2018 M/20 Outside Suicide - N/A 25 3779
2.1 462.6
36,300 3,100
10 Jun2018 F/33 Temple Suicide Toxicology: zolpidem,  43% (autopsy) (=) 81.3
diphenhydramine (-) 231.42
1,010 380
11 Aug2018 M/25 Motelroom  Suicide - N/A 318.0 194.0
(=) 177.0
59,230 647
12 Oct2018 M/28 Bus Suicide COHb 7% 34% (autopsy) 34.0 292.0
N/A N/A
11,000 200
13 Nov2018 F/15 Home Suicide - N/A <1.0 162.0
<1.0 475.0
2,090 167
14 Feb2019 M/29 Construction Suicide - 83% (hospital) 437 8.0
site 41.6% (autopsy) 0.1 271.3
9,000 2,486

Met-Hb, methemoglobin; F, female; N/A, not available; M, male.
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Fig. 1. (A) The livor mortis of a 20-year-old man was dark purple in color (case 9). (B) The lungs of a 16-year-old girl showed dark brown,
congested cut surface (case 13).

Fig. 2. The muscles of a 62-year-old man showed cherry-pink Fig. 3. The stomach and esophagus of a 25-year-old man showed
discoloration (case 2). extensive erosion and mucosal necrosis (case 11).
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