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iffuse axonal injury associated with COVID-19
nfection�

esión axonal difusa asociada a infección por COVID-19

ear Editor

Diffuse axonal injury (DAI) is microscopic damage to the white
atter of the corpus callosum and brain stem, and is one of the

eading causes of loss of consciousness and a vegetative state in
raumatic brain injuries (TBI). Isolated cases of DAI have been iden-
ified in the context of hypoxia.1

DAI’s clinical presentation usually relates to its severity, with a
road spectrum of symptoms ranging from headaches or vomiting
o neurological deficits, loss of consciousness, or coma.

Despite the fact that the COVID-19 pathology is mainly respira-
ory and cardiovascular, patients with severe SARS-CoV 2 infection
re predisposed to present a neurological pathology, including
ncephalopathy, strokes and myopathy.2 Cerebral hypoxia within
he context of severe pneumonia or immune mediated injury as the

ain mechanisms, have both been described.3

We  present the case of a 35-year-old woman , who was admit-
ed to the ICU with respiratory failure in March 2020, with no
nown environmental epidemiology or previous infection. When
he emergency ambulance service arrived at the patient’s home,
he presented oxygen saturation < 50%, BP 80/45 mmHg, HR 96 bpm
nd GCS 3/15. They proceeded to orotracheal intubate her and
he was transferred to our centre. A SARS-CoV 2 PCR test resulted
ositive, and a chest x-ray showed images compatible with bilat-
ral COVID-19 pneumonia. The patient’s lab tests upon admission,
ighlighted: leukocytes 17.48 × 103/�L (N 83.5%, L 10.0%), lympho-
ytes 1.00 × 103/�L, fibrinogen 596 mg/dL, d-dimer 6070 ng/mL,
-reactive protein 191 mg/L, ferritin 403 ng/mL, with no other sig-
ificant alterations.

Treatment was started with hydroxychloroquine, azithromycin,
examethasone and low-molecular-weight heparin at therapeu-
ic doses of 1.5 mg/kg/day (enoxaparin 60 mg/12 h). The patient’s

haemodynamic instability required haemodynamic support with
vasoactive drugs for 15 days with maximum norepinephrine doses
of up to 1 �g/kg/min.

The first blood gas analysis after connection to mechanical ven-
tilation (MV) showed a P:F (PaO2/FiO2) ratio of 60, so prolonged
prone positioning was performed, achieving a PaFi of 134. Given
the improvement in oxygenation, it was  decided not to perform
any more prone-supine positioning cycles, with P:F ratio of 260
during the first week in supine.

While admitted, the patient required progressively decreas-
ing haemodynamic support. A percutaneous tracheostomy was
performed 10 days after intubation, and the sedatives/analgesics
was progressively withdrawn. The patient presented abundant
episodes of space and time disorientation, and fluctuation in her
level of consciousness, with GCS between 12−14. This led to
prolonged ventilator weaning along with poor management of
secretions. After 23 days of MV,  decannulation was well tolerated.

The patient made good progress and was  moved to a conven-
tional ward. While on the ward, she continued to have a tendency
to sleep and episodes of agitation, which at first was  attributed
to probable confusional syndrome. Due to the persistence of the
episodes, an MRI  (Fig. 1) was performed. Multiple focal lesions
were observed, located at the junction of the grey-white matter in
the corpus callosum, plus anterior white commissure and internal
capsules. These findings suggested diffuse axonal injury. Given the
absence of trauma, other etiologies were evaluated, bearing in mind
the published cases of severe patients in a situation of respiratory
distress.1

The patient’s respiratory condition progressively improved,
while a marked decrease in processing speed with impaired atten-
tion and executive functions persisted. She was allowed home after
10 days in the internal medicine ward, with a scheduled visit for
follow-up by neurology, in the cognitive impairment consultancy.

The definitive diagnosis of diffuse axonal injury is established by
autopsy; however, there are MRI  findings suggestive of this entity,
such as microbleeds in the cortical-subcortical part of the convex-
ity, in the posterior part of the corpus callosum, and the lateral part
of the mid  brain.
ig. 1. Brain MRI  in magnetic susceptibility sequences. Multiple microbleeds can be s
uperficially at the cortical-subcortical junction and deep, with more significant involve
hese  findings suggest diffuse axonal injury.
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een that affect both the supra- and infra-tentorial compartments, located more
ment, of the corpus callosum, internal capsules, and anterior white commissure.
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After reviewing the patient’s history, and given that aside from
traumatic brain injury, hypoxia is a possible aetiology of diffuse
axonal injury, we are able to conclude that the data found in our
patient support the diagnosis of diffuse axonal injury in the context
of hypoxaemia and acute respiratory distress due to infection by
SARS-CoV-2. So far, cases of intraparenchymal haemorrhage have
been reported in patients with no comorbidity other than COVID-19
infection,4 as have brain lesions with ring contrast enhancement,5

but to our knowledge, no cases have yet been described that
demonstrate a correlation between COVID-19 and diffuse axonal
injury.
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cute intoxication by acetonitrile�

ntoxicación aguda por acetonitrilo

ear Editor:

Acetonitrile (ACN or CH3CN) is a flammable liquid that was used
n the manufacture of cosmetic products and was  withdrawn in
000 for that use due to its skin toxicity. Currently, it is used as
n organic solvent in refineries, manufacture of pesticides or phar-
aceutical products, among other uses.1 Acetonitrile poisoning is

 rare cause of poisoning and represents a medical emergency. It
sually occurs by inhalation, ingestion, or accidental skin absorp-
ion, mainly in a work context.2 Although there are some previously
eported cases of incidental or suicidal poisoning,3 those described
n the literature since its withdrawal for use by the general popu-
ation are few.

We  report the case of a 39-year-old man, a chemical industry
orker, a former smoker with a history of mixed anxiety-
epressive disorder who was admitted to our center due to nausea
nd vomiting after occupational exposure during the clean-up of

 liquid ACN spill. Although he was wearing personal protective
quipment, the mask was intermittently removed. During the 24 h
efore admission he suffered from asthenia and anorexia, but did
ot seek medical help. Upon arrival at our center, he was admit-
ed to the intensive care unit, tachypnoeic at 24 bpm and with 97%
aseline saturation. Regarding laboratory parameters, leukocytosis
f 14.7 × 103, baseline arterial blood gas: pH 7.5; pCO2: 18.3 mmHg;
CO3: 14.4 meEq/l; excess cell bases: ↓8.2 mEq/l standard; pO2
16 mmHg  and lactic acid 52 mg/dl (4.5–14.4) stood out. Urine

oxicology analysis showed thiocyanate (acetonitrile metabolite)
evels of 65 mg/l (reference value < 20 mg/l in exposed people).
hest X-ray and electrocardiogram showed no abnormalities. Sup-
ort measures were started with oxygen therapy and IV hydration
herapy with subsequent administration of a single dose of 12.5 g
f sodium thiosulfate IV and 5 g of hydroxocobalamin IV with pro-
ressive resolution of the clinical symptoms in the following 72 h.

Acetonitrile poisoning should be suspected in cases of sugges-
ive clinical features and elevated lactate levels, as in our patient.
he fact that it is a colourless, volatile liquid and non-specific
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symptoms do not appear until several hours after inhalation expo-
sure may  delay diagnosis.4 These symptoms include headache,
vertigo, nausea, vomiting, breathing difficulties, and in more severe
cases, seizures, or death from respiratory failure as a consequence
of the liver’s metabolization of acetonitrile to methyl cyanide. The
first-line treatment is hydroxycobalamin.5 This acts quickly and
efficiently by changing the hydroxyl group for cyanide, forming
cyanocobalamin (vitamin B12). However, in massive poisoning it
can be associated with sodium thiosulfate that reverses anaerobio-
sis and lactic acidosis caused by cyanide at the mitochondrial level,
although it does so more slowly. Because the metabolization of ACN
to cyanide is slower than that of other nitriles, its toxicity occurs
less abruptly allowing a wider time window for neutralization and
excretion by urine or exhalation without being metabolized. Our
patient responded satisfactorily to treatment despite the delay in
seeking medical help and taking the antidote.

Acetonitrile poisoning is a rare cause of poisoning. A quick diag-
nostic and therapeutic approach in the first hours after exposure
can avoid a fatal outcome.
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Departamento de Medicina Interna, Hospital General de Cataluña,
Barcelona, Spain

∗ Corresponding author.
E-mail address: leofranco@hotmail.com (C. Muñoz Muñoz).

https://doi.org/10.1016/j.medcle.2019.06.035
2387-0206/ © 2020 Published by Elsevier España, S.L.U.

http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
dx.doi.org/10.1001/jamaneurol.2020.1127
dx.doi.org/10.1016/j.jocn.2020.05.017
dx.doi.org/10.1016/j.nmni.2020.100669
dx.doi.org/10.1148/radiol.2020201187
mailto:manuel.quintana@uam.es
https://doi.org/10.1016/j.medcle.2020.06.005
http://crossmark.crossref.org/dialog/?doi=10.1016/j.medcle.2019.06.035&domain=pdf
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30322-3/sbref0025
mailto:leofranco@hotmail.com
https://doi.org/10.1016/j.medcle.2019.06.035

