
Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=ictx20

Download by: [NSW HEALTH PATHOLOGY - FASS], [Dushan Jayaweera] Date: 28 October 2016, At: 22:22

Clinical Toxicology

ISSN: 1556-3650 (Print) 1556-9519 (Online) Journal homepage: http://www.tandfonline.com/loi/ictx20

Chloroform ingestion causing severe
gastrointestinal injury, hepatotoxicity and
dermatitis confirmed with plasma chloroform
concentrations

Dushan Jayaweera, Shawkat Islam, Naren Gunja, Chris Cowie, James Broska,
Latesh Poojara, Michael S. Roberts & Geoffrey K. Isbister

To cite this article: Dushan Jayaweera, Shawkat Islam, Naren Gunja, Chris Cowie, James
Broska, Latesh Poojara, Michael S. Roberts & Geoffrey K. Isbister (2016): Chloroform ingestion
causing severe gastrointestinal injury, hepatotoxicity and dermatitis confirmed with plasma
chloroform concentrations, Clinical Toxicology, DOI: 10.1080/15563650.2016.1249795

To link to this article:  http://dx.doi.org/10.1080/15563650.2016.1249795

Published online: 28 Oct 2016.

Submit your article to this journal 

View related articles 

View Crossmark data

http://www.tandfonline.com/action/journalInformation?journalCode=ictx20
http://www.tandfonline.com/loi/ictx20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/15563650.2016.1249795
http://dx.doi.org/10.1080/15563650.2016.1249795
http://www.tandfonline.com/action/authorSubmission?journalCode=ictx20&show=instructions
http://www.tandfonline.com/action/authorSubmission?journalCode=ictx20&show=instructions
http://www.tandfonline.com/doi/mlt/10.1080/15563650.2016.1249795
http://www.tandfonline.com/doi/mlt/10.1080/15563650.2016.1249795
http://crossmark.crossref.org/dialog/?doi=10.1080/15563650.2016.1249795&domain=pdf&date_stamp=2016-10-28
http://crossmark.crossref.org/dialog/?doi=10.1080/15563650.2016.1249795&domain=pdf&date_stamp=2016-10-28


SHORT COMMUNICATION

Chloroform ingestion causing severe gastrointestinal injury, hepatotoxicity and
dermatitis confirmed with plasma chloroform concentrations

Dushan Jayaweeraa, Shawkat Islama, Naren Gunjaa, Chris Cowieb, James Broskab, Latesh Poojarac,
Michael S. Robertsd,e and Geoffrey K. Isbisterf

aDepartment of Clinical Pharmacology & Toxicology, Western Sydney Health, Sydney, Australia; bShimadzu Australasia, Sydney, Australia;
cIntensive Care Unit, Blacktown Hospital, Sydney, Australia; dTherapeutics Research Centre, University of Queensland, Brisbane, Australia;
eSchool of Pharmacy and Medical Sciences, University of South Australia, Adelaide, Australia; fClinical Toxicology Research Group, University
of Newcastle, Newcastle, Australia

ABSTRACT
Context: Poisoning due to chloroform ingestion is rare. The classic features of acute chloroform
toxicity include central nervous system (CNS) and respiratory depression, and delayed hepatotoxicity.
Case details: A 30-year-old female ingested 20–30mL of 99% chloroform solution, which caused rapid
loss of consciousness, transient hypotension and severe respiratory depression requiring endotracheal
intubation and ventilation. She was alert by 12h and extubated 16h post-overdose. At 38-h post-inges-
tion, her liver function tests started to rise and she was commenced on intravenous acetylcysteine. Her
alanine transaminase (1283U/L), aspartate transaminase (734U/L) and international normalized ratio
(2.3) peaked 67- to 72-h post-ingestion. She also developed severe abdominal pain, vomiting and diar-
rhoea. An abdominal CT scan was consistent with severe enterocolitis, and an upper gastrointestinal
endoscopy showed erosive oesophagitis, severe erosive gastritis and ulceration. She was treated with
opioid analgesia, proton pump inhibitors, sucralfate and total parenteral nutrition. Secretions caused a
contact dermatitis of her face and back. Nine days post-ingestion she was able to tolerate food. Her
liver function tests normalized and the dermatitis resolved. Chloroform was measured using headspace
gas chromatograph mass spectrometry, with a peak concentration of 2.00lg/mL, 4 h 20min post-
ingestion. The concentration-time data fitted a 1-compartment model with elimination half-life 6.5 h.
Discussion: In addition to early CNS depression and delayed hepatotoxicity, we report severe gastro-
intestinal injury and dermatitis with chloroform ingestion. Recovery occurred with good supportive
care, acetylcysteine and management of gastrointestinal complications.
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Introduction

Deliberate self-poisoning from ingestion of liquid chloroform
is rare. Exposure to chloroform by inhalation and ingestion
typically causes early central nervous system (CNS) depres-
sion, respiratory centre paralysis, cardiac arrhythmias and
delayed liver and renal toxicity.[1] It can also cause mucosal
irritation and gastrointestinal symptoms with vomiting and
diarrhoea. Dermal exposure can cause systemic toxicity and
skin irritation including burns.

Case details

A 30-year-old female obtained 99% liquid chloroform from a
dental practice and drank 20–30mL with suicidal intent,
resulting in rapid collapse. On scene her vital signs were:
Glasgow Coma Score (GCS) 3, respiratory rate (RR) 20/min,
heart rate (HR) 100 bpm with a palpable pulse but an unre-
cordable blood pressure (BP) which improved to a systolic of
120mmHg within 11min. She was intubated and ventilated

in the emergency department for a decreased GCS, bradyp-
noea and desaturation to 78% while on oxygen.

She had a normal electrocardiogram and no arrhythmias
on cardiac monitoring. Initial laboratory investigations were
blood glucose concentration 9.7mmol/L (reference range
(RR): 3.0–7.7mmol/L), normal electrolytes, normal renal func-
tion and undetectable paracetamol. She had an elevated
white cell count of 34� 109/L (RR: 3.9–11.1� 109/L). Her ini-
tial liver function tests were aspartate transaminase (AST)
62 IU/L (RR<35 IU/L), alanine transaminase (ALT) 24 IU/L
(RR<30 IU/L), bilirubin 16 lmol/L (RR<15 lmol/L) and an
international normalized ratio (INR) of 1.1. She was admitted
to the intensive care unit.

Her GCS improved to 9 by 7-h post-ingestion and 11 by
12 h, but she remained intubated for 16 h and was extubated
without issue. Her chest radiograph did not show any evi-
dence of aspiration. At 38-h post-ingestion, she had a normal
conscious state and was haemodynamically stable but she
had an increased ALT of 58 IU/L, AST 53 IU/L, bilirubin of
36mmol/L and INR 2.3. Intravenous acetylcysteine was com-
menced as an infusion at 42 h (6.25mg/kg/h). Her liver
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function tests continued to increase peaking between 67 h
and 72 h, with an ALT 1283 IU/L, AST 734 IU/L, INR 2.3 and
bilirubin of 64 lmol/L (Figure 1(A)). Acetylcysteine was ceased
after a 72-h period.

She had severe gastrointestinal symptoms, including per-
sistent vomiting (pre- and post-intubation) associated with
diarrhoea, which were managed with repeated doses of intra-
venous ondansetron 4mg, one dose of oral promethazine
12.5mg and suctioning. She complained of severe abdominal
pain post-extubation requiring multiple boluses of intraven-
ous fentanyl 25mcg and a patient-controlled fentanyl infu-
sion. There was no evidence of perforated viscous on an

erect chest X-ray but chest and abdominal CT scan showed
extensive, continuous small and large bowel mucosal
oedema, and circumferential bowel wall thickening consistent
with extensive toxin-induced enterocolitis (Figure 2(A)). An
upper gastrointestinal endoscopy confirmed oesophageal
erosions and severe erosive gastritis with a 6-mm erosive
lesion in the lesser curvature of the stomach (Figure 2(B)).
She was kept nil by mouth and treated with pantoprazole
10mg/h, sucralfate 1 g orally three times daily for 1 week
and total parenteral nutrition, which was commenced at 67-h
post-ingestion and continued for 72 h.

She also developed contact dermatitis on the face and
upper back, assumed to be caused by drooling saliva and
pooled vomitus. This was noted around the time of extuba-
tion and was managed conservatively using 10% dimethi-
cone barrier cream. Although any vomitus was removed
immediately, she did not receive primary skin decontamin-
ation, and pooled oral secretions may have only been
cleaned every hour. The patient was discharged home on
Day 9, following psychiatry assessment, by which time the
dermatitis had resolved, she was tolerating oral intake and
her liver function tests were near normal.

Blood samples were collected, centrifuged, serum sepa-
rated and frozen for subsequent analysis (see Appendix).[2]
Initial plasma chloroform concentration was determined as
0.1667 lg/mL 74min post-ingestion with a highest plasma
concentration of 2.00lg/mL measured at 4-h 20-min
post ingestion. The concentration time data was fitted to a
1-compartment model with an elimination half-life of 6.5 h
(Figure 1(B)).

Discussion

Our patient ingested a concentrated solution of chloroform,
which caused rapid loss of consciousness and respiratory
depression. Her condition improved over 12 h and she was
extubated 16-h post-overdose. Her major problems were
delayed hepatotoxicity without liver impairment and severe
gastrointestinal effects.

Figure 1. Plot of the alanine transaminase (ALT) and international normalized
ratio (INR) versus time (A) and time course of chloroform concentrations (B).

Figure 2. Computer tomography scan of the patient displaying extensive small and large bowel oedema and thickening, consistent with toxin-induced enteritis/col-
itis (A); Upper gastrointestinal endoscopy image of the patient demonstrating severe erosive gastritis with ulcer (B).
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Chloroform is readily absorbed from the gastrointestinal
tract and distributed to fat tissue, central nervous system,
liver and kidney.[1,3] The rapid distribution to the central
nervous system results in the rapid onset of coma and
respiratory depression seen in this and other cases.[4,5] Early
death from chloroform is due to ventricular arrhythmias
caused by direct sensitizing effects of chloroform on the
myocardium and hypoxia. It can cause shock from negative
inotropy and vasodilation arising from vagal stimulation.[1]

Chloroform is metabolized by cytochrome P450 to phos-
gene and free radicals, which cause mitochondrial damage
and cell death in the liver.[6,7] Chloroform also causes prox-
imal tubular necrosis in the kidney which is unlikely to be
due to liver-generated phosgene because it is unlikely to be
transported out of the liver due to its high reactivity.[8]
Hepatotoxicity associated with chloroform use was first
reported in 1923 and is often seen after inhalation and skin
exposure.[9] Hepatotoxicity manifests clinically as delayed
elevation of transaminases. Interestingly the ALT did not rise
until 36 h, similar to a previous report [10] and consistent
with the delay seen in rodent hepatotoxicity as a conse-
quence of phosgene formation.[11] It is also a longer delay
than seen in paracetamol hepatotoxicity where aminotransa-
minases are elevated by 12–24 h,[12] which led to delayed
commencement of acetylcysteine in our case. There are pre-
vious cases of patients receiving both oral and intravenous
acetylcysteine aiming to prevent chloroform-induced liver
injury.[5,10] There is little evidence to suggest that acetylcys-
teine prevents chloroform hepatotoxicity. In one previous
case, acetylcysteine was commenced early, which potentially
reduced the liver injury because the patient was more
severely poisoned with a serum concentration of chloroform
on admission of 91 lg/mL but had a lower ALT peak com-
pared to our case.[5]

Our patient had prominent gastrointestinal distress, includ-
ing protracted vomiting, increased oral secretions and diar-
rhoea. The pooled secretions behind her upper back were
sufficient to cause a painless contact dermatitis which resolved
by Day 8.[13] There was severe gastritis, ulceration and exten-
sive small and large bowel inflammation with mucosal oedema
and circumferential wall thickening found continuously in both
small and large bowel. This is more consistent with a toxin-
induced pathology and not ischaemic, infective or inflammatory
aetiologies. This has not been previously described in chloro-
form poisoning. We used sucralfate and pantoprazole, which
resulted in a rapid resolution of symptoms.

The first-order elimination of chloroform over the first 24 h
was consistent with the improvement in central nervous sys-
tem effects (Figure 1B). There were two unusual increases in
the chloroform concentration at 51 h and 67.5 h. It is not clear
why this occurred; these increases cannot be explained by re-
distribution, but may be simply unexplained random variation
due to the assay. However, ongoing absorption from the der-
mal exposure is another possibility.[14] This would suggest
that initial primary decontamination by washing the patient is
important as well as preventing any contact with oral secre-
tions, both for the patient and staff. Our case confirms that
oral chloroform causes rapid central nervous system and
respiratory depression and hepatotoxicity. In addition, we

report severe gastrointestinal injury and dermatitis, possibly
with ongoing dermal absorption. Recovery occurred with
good supportive care, acetylcysteine and meticulous attention
to management of gastrointestinal secretions.
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Appendix

Chloroform assay details

100 lL of internal standard (IS) chlorobutanol (Sigma Aldrich, NSW,
Australia) was added to 200 lL of thawed plasma and the volume
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adjusted to 1mL with MilliQ water. Samples were vortexed and head
space analysed by gas chromatograph mass spectrometer (GCMS) using
an assay adapted from Lee et al.[2]

GCMS analysis

Column used was Agilent RXI-5MS, 0.35 lm df, 0.25mm� 30.0 m. Gas
Chromatography was performed using a Shimadzu GCMS-TQ 8040 triple
quadrupole gas chromatograph mass spectrometer with a CTC auto
injector. Head space analysis was fibre based using Solid Phase Micro
Extraction (SPME), 75lm CAR/PDMS fused silica fibre, pre incubation
of 1min at 30 �C with extraction time of 1min and fibre bake out of

20min. Helium was used as the carrier gas with a linear velocity of
1.0mL/min. Injector temperature was 280 �C with splitless injection, sam-
pling time 1min then split ratio of 50 with the temperature gradient of
45 �C for 3min, then 10 �C/min to 100 �C, then 25 �C/min to 200 �C. Mass
detector was operated in SIM mode with the following ions (m/z) tracked:
for chloroform, the target m/z 83; qualifier m/z 85 with ion ratio 70; m/z
47 with ion ratio 14, for the internal standard the target m/z 56; qualifier
m/z 41 with ion ratio 65; m/z 43 with ion ratio 45 and for phosgene: target
m/z 99, qualifier m/z 63. The ion ratio ranges used were 30%. Standard
curve consisted of the following standards: 0.1, 10 and 20lg/L of plasma
with r2¼ 0.9997. Limit of quantification (10� blank) was 0.02 lg/L, linear
to 50lg/L with limit of detection (3� blank) was 0.006 lg/L.
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