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Abstract
Isopropyl alcohol, or propan-2-ol (IPA), is found in numerous chemicals including alcohol-based hand rubs whose use has been
recently widely extended to the general population since the onset of the COVID-19 pandemic. This widespread of IPA use could
potentially, but not necessarily, be responsible for an increase in IPA poisoning cases (e.g., in alcoholics and/or for suicide
attempt, even more in a lockdown situation). Forensic identification of IPA-related fatalities remains challenging as IPA post
mortem detection can also result from antemortem or post mortem production, or post mortem contamination. In order to
illustrate this issue, we report the case of a 33-year-old man found dead with a bottle of pure IPA liquid close to him.
Toxicological positive results only consisted in IPA (464, 260, 465 and 991 mg/L) and acetone (1560, 2340, 3040 and
1360 mg/L) in blood, vitreous humour, urine and bile, respectively (determinations using headspace gas chromatography with
flame ionization detection). These IPA absolute concentrations and IPA-to-acetone ratios appear inferior to those usually reported
in the literature (higher than 1000 mg/L and 1.1, respectively) in IPA poisoning cases. In conclusion, this death can be cautiously
regarded as an IPA ingestion-related fatality in the hypothesis of a survival time which have promoted IPA metabolism to
acetone: this hypothesis is supported by the putative limited IPA-ingested dose. This report emphasizes the fact that post mortem
IPA and acetone concentration interpretation involves to take account of (i) results in multiple biological specimens, (ii) complete
case history, and (iii) a search of possible IPA presence at the scene of death.
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Introduction

Isopropyl alcohol, propan-2-ol, or isopropanol (IPA) is a flam-
mable and colourless liquid with a fruity odour and a slightly
bitter taste. Cheap and easy to obtain, IPA is found in numer-
ous industrial and household chemicals. As a result, IPA can
be present in hand sanitizers or alcohol-based hand rubs
(ABHRs that typically contain combination of alcohols:

IPA, ethanol and/or n-propanol), and also in home cleaning
products, disinfectants, antifreezes, cosmetics, solvents and
skin lotions… [1]. It is noteworthy that since the onset of the
influenza A (H1N1) pdm09 virus epidemic, ABHR use has
recently been extended worldwide from healthcare staff to the
general population. This ABHR widespread use opens up the
possibility of an increase of IPA poisoning cases (e.g. in alco-
holics and/or for suicide attempt, even more in a containment
situation) as ABHRs are usually available in bottles that facil-
itate the ingestion of large amounts of liquids [2, 3].

Several IPA intoxication case reports can be found in the
literature (including some ABHR ingestion-related cases ob-
served during an H1N1 pandemic) and treatment consists es-
sentially on supportive therapy [2–7]. IPA intoxications can
be fatal, but only few fatalities have been previously reported
[8–14]. In these published fatalities, observed IPA and acetone
(its main metabolite) post mortem blood concentrations
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ranged from 200 to 37,000 mg/L and from 320 to 3000, re-
spectively, and blood IPA-to-acetone ratio ranged from 0.33
to 25.

In practice, the interpretation of post mortem toxicolog-
ical findings in order to diagnose IPA poisoning is tricky in
forensic situations. Indeed, IPA post mortem detection in
itself cannot be regarded as an evidence of antemortem
IPA ingestion by the victim. The main hurdle is that quan-
tifiable concentrations of IPA in post mortem biological
fluids can have various origins: endogenous origin (i.e. ac-
etone metabolism), post mortem contamination or produc-
tion [11, 12, 15]. In this context, we report a fatality puta-
tively related to an IPA poisoning in order to illustrate these
interpretation pitfalls.

Case history

A 33-year-old man was found dead in his closed home. The
victim had a past history of drug addiction, psychosis and an
attempt of hanging himself. Several items were found close to
the corpse: a knife, a cord, a letter and an unlabeled plastic
bottle (1.5 L capacity) containing about 1.1 L of a colourless
liquid. Autopsy took place 5 days after the death: this long
delay can be explained by the fact that the death occurred just
before a weekend, then the corpse (maintained at + 4 °C) had
to be transported to the Institute of Legal Medicine, around
200 km from the place of death, and the autopsy was finally
achieved on the following Tuesday. Autopsy revealed a be-
ginning state of putrefaction, a pulmonary edema and
multivisceral congestion (lungs, liver and kidneys). Neither
natural diseases nor traumatic lesions were found. Autopsy
examination attributed the fatality to a significant asphyxia
syndrome possibly from a toxic origin in the context of a
suicide attempt. Femoral (peripheral) blood could not be col-
lected in this victim due to coagulation process and putrefac-
tion phenomena, due to the relatively long delay between
death and autopsy (5 days). Biological samples (cardiac blood
collected in 2% sodium fluoride tube, vitreous humour, urine,
bile and gastric content) were sent to the laboratory in glass-
sealed tubes for toxicological analyses, together with the un-
known liquid contained in the bottle.

Material and methods

Toxicological investigations consisted in comprehensive
screenings of drugs and toxic compounds and were carried
out in each biological sample and the unknown liquid using
two published methods that are routinely used in forensic
contexts in our laboratory [16–19]: (1) a liquid chromatogra-
phy with high-resolution mass spectrometry detection method
(LC-HRMS) using a homemade spectral library of more than

1650 substances and (2) a liquid chromatography with tandem
mass spectrometry detection method (LC-MS/MS) for several
classes of therapeutic drugs, drugs of abuse (DOA) and other
toxicants.

More selective assays for several classes of therapeutic
drugs, DOA and other toxicants were also performed using
various methods: immunoassays, headspace gas chromatog-
raphy with flame ionization detection (HS-GC-FID) and LC-
MS/MS. In particular, a NF EN ISO 15189-accredited (scope
no 8-3030 available on website www.cofrac.fr) HS-GC-FID
method was used for alcohols and acetone identification and
quantification. Briefly, 200 μL of biological samples and
200 μL of internal standard (150 μL of acetonitrile in
100 mL of water) were introduced in a 22-mL HS vial, which
was rapidly sealed with a silicone septum and aluminium cap.
Separation was done in a 624CB column (1.8 μm; 30 m × 0.
32 mm i.d.; Varian, Courtaboeuf, France) and detection was
performed using a GC2010 Plus (Shimadzu, Marne-la-Vallée,
France). For both IPA and acetone, the limit of detection
(LOD) and the lower limit of quantification (LLOQ) in whole
blood are estimated at 10 and 50 mg/L, respectively; standard
curves are linear from 50 to 5000 mg/L, and interday CV and
bias were less than 15%.

Results

Neither drugs nor DOA were detected in biological samples
and the unknown liquid. In particular, ethanol was negative
and urinary ethyl glucuronide (a specific metabolite of etha-
nol) concentration was less than 0.1 mg/L. Positive results
only consisted in IPA and acetone detection at high concen-
trations in all biological samples (Table 1). IPA was also
found in the unknown liquid at a concentration of 785 g/L
(i.e. > 99% if expressed as a volume percent).

Discussion

After ingestion, IPA is rapidly absorbed and metabolized by
alcohol dehydrogenases to acetone resulting in ketosis and
ketonuria [20, 21]. Mechanism of isopropanol toxicity is not
fully elucidated but both IPA (mainly) and acetone contribute
to central nervous system (CNS) depression [7]. The major
toxic contribution of IPA itself is supported by several case
reports that have shown clinical improvement while acetone
blood concentrations were still rising [22–25]. IPA blood
elimination half-life varies from 2.5 to 8 h and a small part
is directly eliminated unchanged in urine and breath [1, 5].
Acetone (blood elimination half-life averages about 22 h) is
also partially eliminated unchanged in urine and breath. Data
supporting formation of formate (and acetate) from acetone
remain scarce, and this formation may be negligible. Indeed,
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elevation of osmolar gap can be observed in cases of IPA
intoxication but metabolic acidosis has never been reported
[7]. Moreover, acetone can be reduced to isopropanol, which
is considered as a physiological minor pathway that can be
enhanced in some pathological conditions such as diabetic
ketoacidosis [12, 15, 26]. Owing to IPA fast absorption, clin-
ical signs of poisoning occur rapidly, starting with digestive
troubles (nausea, abdominal pain, vomiting, hematemesis)
and further complicating by hypotension, CNS depression
(headaches, dizziness, confusion) and coma [1, 4].

The lethal dose of pure IPR is estimated to be around 200–
400 mL [8, 9]. In such case of IPA intoxication-related death,
no specific organic lesions are found at autopsy. Common
findings include pulmonary congestion and moderate to ex-
tensive bilateral pulmonary haemorrhage [8, 9]. This is coher-
ent with autopsy findings (i.e. pulmonary edema and
multivisceral congestion) in our present case.

In our opinion, in case of IPA positive post mortem results,
interpretation should be considered from two points of view:
analytical findings in cases of documented IPA poisoning and
analytical findings (including IPA presence) in circumstances
that are not related to antemortem IPA poisoning.
Nevertheless, these two points of view need clarification con-
sidering the very few studies available in the literature and
their provided data that are barely comparable (Table 2).

IPA and acetone findings in post mortem cases
related to documented IPA poisoning

Concerning toxicological findings, in 1962, Adelson had al-
ready reported IPA blood concentrations ranging from 200 to
2000 mg/L in five fatalities, together with acetonuria as a
constant laboratory finding [8]. Nowadays, acetone presence
(> 100 mg/L) is considered as a blood marker in cases of IPA
poisoning (with the understanding that acetone presence is not
specific of IPA poisoning) [9, 26]. In a retrospective study,
Alexander et al. reported 57 cases in which toxicological in-
vestigations revealed IPA presence with post mortem blood
concentrations ranging from 100 to 4700 mg/L (mean:
2400 mg/L) together with acetone blood concentrations rang-
ing from < 100 to 3200 mg/L (mean: 1240 mg/L) [9]. In fact,
only 31 out of these 57 cases could be substantiated as
resulting from IPA poisoning alone. In these 31 cases, IPA
blood concentrations ranged from 100 to 2500 mg/L (mean:

1400 mg/L) and acetone blood concentrations ranged from
400 to 3000 mg/L (mean: 1700 mg/L). Accordingly, IPA
and acetone blood concentrations did not appear to be effec-
tive tools to distinguish IPA poisoning to other causes of
death.

In 2010, Molina reported eight cases of fatal IPA intoxica-
tions with high IPA blood concentrations ranging from 1480
to 37,000 mg/L (median: 1750 mg/L) and acetone blood con-
centrations ranging from 400 to 2000 mg/L (median: 1500)
[12]. The average IPA-to-acetone ratio was 5.5 (range 0.8–25)
in blood samples and 5.6 (range 1.0–18.6) in vitreous humour
samples. In seven out of the eight cases, IPA blood concen-
tration was greater than that of acetone, and IPA blood and
vitreous humour concentrations were above 1000mg/L. In six
other IPA poisoning cases, Petersen et al. also reported high
post mortem IPA blood concentrations (ranging from 500 to
6500 mg/L) together with high IPA-to-acetone ratios (mean:
3.70) [14].

These latter reports are not consistent with our present case
where IPA concentration and IPA-to-acetone ratios are
464 mg/L and 0.29 in blood and 260 mg/L and 0.11 in vitre-
ous humour, respectively. Nevertheless, as suggested by
Jenkins et al. and Gaulier et al., low IPA concentration could
be observed in post mortem blood from IPA-intoxicated vic-
tims who have survived long enough for IPA to be metabo-
lized to acetone [11, 13]. Indeed, this survival time between
ingestion and death should be considered for interpretation.
The blood kinetics of IPA and acetone had been studied in six
non-fatal cases after IPA ingestion [20]: IPA-to-acetone ratio
decreases from the fifth hour after ingestion. Unfortunately,
this major issue about survival time was unavailable in pub-
lished post mortem reports. Merricks et al. also reported a case
of IPA poisoning with cardiac blood concentrations for IPA
(370mg/L) and acetone (320 mg/L) that were in the low range
of (or lower than) values reported by Alexander and Molina.
The same authors reported another fatality for which IPA bot-
tles were found at the scene. In this case, IPA/acetone post
mortem concentrations were close to those observed in our
present case: 880/1960 mg/L in femoral blood, 640/
1960 mg/L in cardiac blood, 760/2990 mg/L in urine and
550/2510 mg/L in vitreous humour [11]. Lastly, in another
fatality related to both hypothermia and IPA intoxication (bot-
tle of rubbing alcohol present at the scene), IPA/acetone post
mortem concentrations were also close to those of the

Table 1 Isopropanol and acetone
concentrations in post mortem
biological samples (mg/L)

Cardiac blood Vitreous humour Urine Bile Gastric content
(total volume: 100 mL)

Isopropanol 464 260 465 991 230

Acetone 1590 2340 3040 1360 2130

Isopropanol-to-acetone
ratio

0.29 0.11 0.15 0.73 0.11
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presented case: 860/1160 mg/L in femoral blood and
1040/1300 mg/L in vitreous humour [10].

Furthermore, some other reports of specific intoxication
cases where IPA was an ingredient of an ingested mixture
should be noted (PineSoil™), but finally not considered as
the main toxicant related to the cause of death. In two fatali-
ties, 1-alpha-terpineol, the major terpene alcohol of pine oil,
was reported to be the main toxicant [27, 28].

To summarize, in post mortem cases related to documented
IPA intoxication, acetone is also and always detected in bio-
logical fluids, IPA blood concentrations seem regularly high
and exceeding 1000 mg/L and IPA-to-acetone ratios are usu-
ally over 1.1 in blood and vitreous humour (this latter speci-
men even appears to be the most appropriate matrix as it
demonstrates a weaker ratio variability than blood).
However, an IPA poisoning hypothesis should not be
discounted when a low IPA post mortem concentration (<
1000 mg/L) and/or IPA-to-acetone ratio < 1.1 are observed,
in particular if the case history suggests a significant survival
time and/or reports a potential source of exposure to IPA (as in
the present case with the presence of a bottle of pure IPA close
to the corpse) [11].

IPA and acetone findings in post mortem cases not
related to IPA poisoning

Due to various circumstances such as IPA antemortem or post
mortem production as well as post mortem contamination, the
detection of IPA in post mortem samples is thus not a formal
evidence of IPA antemortem exposure [12]. As aforemen-
tioned, 26 out of the 57 cases reported by Alexander et al.
were not related to IPA intoxication: in these cases, post
mortem blood IPA (range: 100 to 4700 mg/L) and acetone
(range: < 100 to 3200 mg/L) concentrations were not signifi-
cantly different from those observed in the 31 cases of docu-
mented IPA poisoning [9]. In a larger series comprising 162
cases not related to IPA intoxication, Jenkins et al. reported
post mortem concentrations ranging from 20 to 390 mg/L
(IPA) and from 20 to 830 mg/L (acetone) in femoral blood,
from 20 to 350mg/L (IPA) and from 20 to 870mg/L (acetone)
in cardiac blood, from 20 to 380 mg/L (IPA) and from 50 to
1100 mg/L (acetone) in vitreous humour, and from 20 to
380 mg/L (IPA) and from 50 to 1300 mg/L (acetone) in urine.
In this study, observed IPA concentrations and IPA-to acetone
ratios (mean: 0.42 in cardiac blood, 0.24 in femoral blood,
0.15 in vitreous humour and 0.20 in urine) are definitely lower
than in cases of documented IPA poisoning and it is conclud-
ed that the presence of IPA is the consequence of acetone
metabolism (embalmed and decomposed cases were excluded
from the study) [11].

There are several situations leading to IPA antemortem
production from acetone. The main one is diabetic
ketoacidosis where insulin deficiency and glucagon excess

lead to hyperglycaemia, production of ketone bodies includ-
ing acetone and acidosis [14, 29]. Davis et al. were the first to
confirm and demonstrate IPA production from acetone reduc-
tion [15]. Furthermore, these authors reported IPA and ace-
tone post mortem blood concentrations ranging from 10 to
290 mg/L and from 60 to 620 mg/L, respectively, in eight
decedents with history of diabetes mellitus, gastrointestinal
disorders or sepsis, but without antemortem exposure to
IPA. Molina reported 39 cases of diabetes mellitus with post
mortem concentrations up to 500 mg/L (IPA) and 1950 mg/L
(acetone) in blood and up to 500 mg/L (IPA) and to 1120 mg/
L (acetone) in vitreous humour. The corresponding IPA-to-
acetone ratios averaged 0.39 (range: 0.04 to 1.0) in blood and
0.08 (range: 0.02 to 1.1) in vitreous humour [12]. Petersen
et al. reported 134 cases with diabetic ketoacidosis where post
mortem IPA blood concentrations (mean: 151 mg/L; range:
30 to 1000mg/L) and IPA-to-acetone ratios (mean: 0.29) were
significantly (p < 0.005) lower than those observed in six IPA
poisoning cases [14].

Associated with excessive ethanol ingestion and poor nu-
tritional intake, alcoholic ketoacidosis constitutes another
source of antemortem IPA production consecutive to acetone
production from fatty acid and ethanol metabolisms [30, 31].
In 29 chronic ethanol users, Molina reported post mortem
concentrations up to 710 mg/L (IPA) and 1950 mg/L
(acetone) with IPA-to-acetone ratios averaging 1.1 in blood
and up to 810 mg/L (IPA) and 2310mg/L (acetone) with IPA-
to-acetone ratios averaging 0.77 in vitreous humour [12].
Petersen et al. reported 41 cases (scene evidence of ethanol
abuse and post mortem proof of alcoholic liver disease) with
post mortem IPA blood concentrations (mean: 185 mg/L;
range: 100 to 460 mg/L) and IPA-to-acetone ratios (mean:
0.52) significantly (p < 0.005) lower than those observed in
six IPA poisoning cases [14]. Overall, these IPA and acetone
post mortem concentrations in alcoholic ketoacidosis-related
decedents are similar to those observed in cases of diabetes
mellitus, although somewhat higher IPA-to-acetone ratios
were observed. Nevertheless, in this context of chronic etha-
nol use, the presence of high concentrations of ethanol in
blood and vitreous humour (82% of the 29 cases reported by
Molina [12]) samples would help to determine the origin of
IPA.

IPA antemortem production from acetone can occur in oth-
er physiopathological conditions, such as infections, dehydra-
tion, malnutrition or hypothermia. Post mortem IPA concen-
trations in blood or vitreous humour of dehydrated and/or
malnourished decedents appear to be relatively low (below
220 mg/L). Conversely, in infection cases (n = 11), Molina
reported post mortem IPA concentrations that were relatively
high in blood (median: 700 mg/L; up to 9100 mg/L), but low
in vitreous humour (median 100 mg/L; up to 300 mg/L). It is
of note that acetone presence (in only 18% of the cases) was
inconstant in these infection-related cases [12]. In
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hypothermia cases, post mortem IPA concentrations remain
very low (below 20 mg/L) in blood and vitreous humour [32].

Depending on the microorganisms and the substrates that
are present, putrefaction phenomenon in decomposed bodies
commonly leads to the production of ethanol and other alco-
hols, comprising IPA and acetone, by bacteria (mostly
Escherichia coli, Clostridium perfringens, Enterococcus
faecalis and Clostridium sporogenes) or yeasts (mostly
Candida albicans and Saccharomyces cerevisiae) [33, 34].
In decomposing bodies, IPA and acetone concentrations seem
to be < 1000 mg/L and < 500 mg/L in blood and vitreous
humour, respectively, whereas IPA-to acetone ratios are more
variable. Whatever, low ethanol concentrations and
decomposed state of the body are good indicators of probable
post mortem IPA production [12, 35].

Post mortem contamination by IPA can sometimes occur,
mainly in cases of embalming (embalming fluids usually con-
tain methanol, and often isopropanol, formaldehyde or etha-
nol), and “apparently” in some cases where the body was
washed with IPA before post mortem tissue procurement as
suggested by Molina [12]. Nevertheless, this post mortem
contamination is questionable as penetration of IPA through
the intact skin seems hardly observed [36]. Even if IPA post
mortem concentrations can be very high in some of these
particular cases, the regular absence (over the physiological
range) of acetone together with the case history allows the
identification of post mortem contamination [12].

Lastly, besides IPA poisoning cases, small amounts of IPA
can be sometimes detected in post mortem samples as the
consequence of antemortem IPA exposure in some specific
situations: e.g. in workers exposed to IPA (inhalation may
be a route of exposure which, however, is limited regarding
safety at work) or deaths occurring after binge drinking of
alcoholic beverages in which IPA is present as a congener of
ethanol [37]. However, in such sudden deaths of alcoholics,
even if determination of butanol-1 and other congeners is
advisable, observed IPA post mortem blood concentrations
due to this “congeneric” presence remain low (< 50 mg/L)
[38].

To sum up, IPA (+/− acetone) can be detected in post
mortem samples from cases not related to IPA poisoning.
These situations can be divided in (i) cases where IPA is
detected but not acetone (post mortem contamination cases
including embalming cases, post mortem tissue procurement),
(ii) cases where IPA (+/− acetone) concentration remains low,
i.e. regularly < 200 mg/L (dehydration and/or malnutrition,
hypothermia, IPA present as a congener of ethanol) and (iii)
cases where IPA and acetone concentrations are sometimes
comparable with those observed in IPA poisoning cases (dia-
betic ketoacidosis, alcoholic ketoacidosis, infections and pu-
trefaction phenomenon). In this latter category, if decomposi-
tion can certainly be easily identified (e.g. because of ethanol
presence and decomposed state of the body), other situations

are not readily identifiable without documented medical his-
tory of the victim and/or additional investigations (e.g. micro-
biological ones in order to identify bacteria or yeasts involved
in IPA post mortem production). In order to distinguish these
cases from IPA poisoning ones, low concentrations (<
1000 mg/L) [12] of IPA both in blood and vitreous humour
are frequently helpful, as well as IPA-to-acetone ratios that
appear to be regularly, even if not systematically, below 1.0,
especially in vitreous humour.

IPA and acetone findings in the reported case

Beyond autopsy findings (i.e. pulmonary edema and
multivisceral congestion) that are not specific but consistent
with those observed in cases of IPA poisoning, analytical
findings in the reported case are eligible for consideration
based on all aforementioned points.

On the one hand, IPA poisoning hypothesis is supported by
IPA and acetone presence in all biological samples at not
negligible concentrations (greater than 200 mg/L) and by the
presence of a bottle of pure IPA close to the victim.
Nevertheless, two key elements are not supportive of a lethal
ingestion of isopropyl alcohol: (1) IPA concentrations
(464 mg/L in cardiac blood and, more specifically, 260 mg/
L in vitreous humour) remain clearly below the usually report-
ed ones in IPA poisoning cases (> 1000 mg/L) and (2) ob-
served IPA-to-acetone ratios (0.29 in cardiac blood and, more
specifically, 0.11 in vitreous humour) are also far below ex-
pected ones (> 1.1). It is noteworthy that the long delay be-
tween death and autopsy (5 days) could have participated to
the decrease of IPA and acetone concentrations and/or to ac-
etone conversion to IPA by bacterial alcohol dehydrogenase
[33], even if the corpse was maintained at + 4 °C.
Nevertheless, there is no clear data in the literature supporting
these hypotheses. Petersen et al. investigated the post mortem
interval between death and autopsy, but only a weak correla-
tion between this delay and an upper IPA-to-acetone ratio in
diabetic ketoacidosis post mortem cases was observed [14].

On the other hand, even if two previously mentioned cate-
gories (cat1 and cat2) of situations not related to IPA poison-
ing can be here excluded owing the absence of ethanol and
both IPA and acetone concentrations over 200 mg/L, another
hypothesis (cat3) should be considered: diabetic ketoacidosis,
alcoholic ketoacidosis, infections or decomposition. Because
of the decomposed state of the body (slight putrefaction) and
the absence of ethanol, the hypothesis of a putrefaction phe-
nomenon (leading to a significant increase of IPA and ace-
tone) can reasonably be ruled out. In the present case, IPA
blood and vitreous humour concentrations together with
IPA-to-acetone ratios are in the range of those observed in
other situations (ketoacidosis and infections). There was no
available medical information to support (or to exclude)
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possible diabetic ketoacidosis, alcoholic ketoacidosis or infec-
tion status in the victim.

All in all, this case can be cautiously considered as related
to a lethal ingestion of IPA due to two points: (1) IPA pure
liquid (originally of unknown origin) close to the victim and
(2) hypothesis of a significant survival time which has pro-
moted IPA metabolism to acetone. Indeed, the possibility of a
prolonged agony should be considered considering the prob-
ably limited volume of pure IPA ingested by the victim of
around 400 mL (1100 mL of IPA was still present in the
plastic bottle of 1500-mL capacity).

Conclusion

The interpretation of post mortem isopropyl alcohol and ace-
tone concentrations, as well as IPA-to-acetone ratios, remains
challenging mainly due to overlapping values between docu-
mented IPA poisoning cases and other cases not related to IPA
poisoning. When isopropanol is detected in post mortem sam-
ples, by taking into account analytical findings in multiple
biological specimens (and their confrontation with literature
data), complete case history and search of possible IPA pres-
ence at the scene of death may provide reasonable explana-
tions of a possible cause of death. Finally, in the current situ-
ation of the COVID-19 epidemic where ABHRs are more
easily accessible, it is noteworthy that in cases of death
suspected to be in relation with ABHR ingestion, post mortem
detection of other constituents of the liquid (i.e. ethanol and n-
propanol) simultaneously with IPA and acetone can be helpful
for diagnostic [3].
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