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Successful treatment of late
obstetric ethylene glycol
intoxication with ethanol via the
enteral route: a case report

Late obstetric ethylene glycol intoxication represents a di-
agnostic challenge for acute care physicians and an im-
pending life threat with life-long implications for both the
mother and the fetus. The metabolism of ethylene glycol
to its toxic metabolites during late pregnancy is unpredict-
able due to maternal physiological changes. Namely, the
hallmark signs and symptoms of ethylene glycol intoxica-
tion can mimic those of late pregnancy-related high blood
pressure disorders, which makes it difficult to correctly di-
agnose the condition. Therefore, it is crucial to promptly
recognize late obstetric ethylene glycol intoxication and
initiate specific treatment, but evidence-based recom-
mendations are not available to guide its most effective
emergent treatment. We present our department’s emer-
gent management of late-obstetric ethylene glycol intoxi-
cation. The parturient was stabilized by inhibiting ethyl-
ene glycol metabolism, alongside general supportive care
measures. The enhancement of its toxic metabolites was
eliminated by administering ethanol via the enteral route,
which progressively improved the parturient’s clinical
course and led to the on-term delivery of a healthy child.
Our case shows the importance of a meticulous emer-
gent assessment, prompt diagnosis, and carefully planned
multidisciplinary treatment in the emergency department
in improving outcomes after ethylene glycol intoxication
in late pregnancy.
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Late-obstetric ethylene glycol intoxication is a rare, life-
threatening event (1). Hallmark signs and symptoms can
mimic those of late pregnancy-related high blood pres-
sure disorders (2). Thus, ethylene glycol intoxication during
late pregnancy needs to be recognized early so that spe-
cific treatment modalities can be initiated (3). To date, no
observational studies or randomized controlled trials have
directly compared the effect of different late obstetric eth-
ylene glycol intoxication treatment modalities on parturi-
ent outcomes (4). We present the first case of late obstetric
ethylene glycol intoxication successfully treated with etha-
nol via the enteral route as an escape therapeutic inter-
vention in the emergency department. As a result of the
treatment, the parturient’s clinical course progressively im-
proved, and she delivered a healthy child on-term.

CASE REPORT

In March 2021, a 35-year-old woman, at 32 weeks gesta-
tion of her second pregnancy, was admitted to the emer-
gency department, approximately eight hours after ingest-
ing 500 mL of an anti-freeze product. The medical history
revealed gestational diabetes during the first pregnancy,
and a previous suicide attempt by ingesting benzodiaz-
epines. On admission, the patient was somnolent, with a
Glasgow Coma Score of 11 (E2, V4, M5), isochoric pupils
sluggishly reacting to light, and unremarkable brainstem
reflexes. She demonstrated the Kussmaul breathing pat-
tern with normal oxygen saturation on room air, hemody-
namic instability, and lowered body temperature.

Arterial blood gas analysis showed high anion gap metabol-
ic acidosis, a significant osmolality gap, and elevated lactates.
The complete blood countand liver function tests were with-
in the reference ranges. However, calcium oxalate and glyco-
late crystals were present in the urine sediment. Toxicology
tests were negative for all the toxins and drugs, except for el-
evated levels of benzodiazepines in the serum. The findings
of point-of-care trans-abdominal ultrasound used for a rapid
assessment of fetal viability were unremarkable.

At the time, high-performance liquid chromatography for
detecting oxalate and glycolate in urine, and gas chroma-
tography for detecting plasma ethylene glycol concentra-
tion were not available in the emergency department.

The parturient underwent prompt emergent stabilization,
which consisted of general supportive care and adminis-
tration of intravenous fluids and isotonic sodium bicarbon-
ate. In parallel, a consultation with the Poison Control Cen-

tre was initiated. Since intravenous ethanol and fomepizole
were not available, the parturient was immediately adminis-
tered 40 mL of 40% ethanol via a nasogastric tube, followed
by a continuous administration of 40% enteral ethanol, as
we aimed to reach a blood ethanol level of about 1%o.

After the transfer to the intensive care unit (ICU), the treat-
ment continued to optimize the parturient’s oxygenation
and acid-base status. Upon admission to the ICU, a dialysis
catheter was placed into the right subclavian vein. Along
with the 40% ethanol administration via a nasogastric tube,
continuous hemodialysis was continued for 37 hours. The
parturient’s physical and neurologic status normalized 72
hours after the intoxication. During her stay in the ICU, regu-
lar psychiatric and obstetric examinations were performed.
Seven days after admission, the parturient was transferred
to the psychiatric ward. Four weeks after the admission, she
completely clinically recovered and was discharged from
hospital. The timeline of diagnoses, laboratory and imaging
results, and treatments is depicted in Figure 1.

In the following months, the parturient and her fam-
ily members adhered to the given recommendations.
Four weeks after discharge, the parturient gave birth to a
healthy child without an apparent neurological deficit.

DISCUSSION

The parturient, who had high anion gap metabolic aci-
dosis and a significant osmolality gap following ethylene
glycol intoxication, was successfully treated with ethanol
administration via the enteral route in the emergency de-
partment, along with general supportive measures.

Late obstetric ethylene glycol intoxication may produce ir-
reversible organ dysfunction if treated later in its course and
is associated with high morbidity and mortality of both the
mother and the fetus. However, most of such intoxications
present a diagnostic challenge for critical care physicians
due to the presence of diverse clinical signs and symptoms
combined with several possible differential diagnoses relat-
ed to pregnancy. In addition, most emergency departments
have limited on-site abilities for the quantitative analysis of
ethylene glycol concentrations. In such situations, the main
diagnostic clue for obstetric ethylene glycol intoxication is
a combination of profound anion gap metabolic acidosis,
elevated osmolality gap, and the presence of envelope-
shaped and needle-shaped oxalate crystals in the urine,
coupled with patients'clinical inebriation, altered mental
status, and acute renal failure (5).
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35-year-old white woman
32 weeks gestation of her d pregnancy, otherwise healthy
Time
15:37] - Brought to the Emergen ent by an ambulance

= Ingestion of an anti-freeze solution in a suicide attempt
= Previous sucide attempts

Prasentation

+ Capillary refill ime <2 s
ECG: sinus tachycardia
BP 135/80 mmHg
Heart rate 140 beats/min
Glucose: 6.5 mmol/L

Somnolent

Kussmaul's breathing pattern

Nommal SpC; on room air

Body temperature 36.2° C
Unremarkable brainstem reflexes
Glasgow Coma Scale 11 (E2-V4-M5)
Pupils equal, sluggish reaction to light

T T

=Ql=CAare wrans | 13 0g
- Rapid assessment of fetal viability was
unremarkable; with fetal heart rate of
140 beats/min and lively fetal motorics

« pHT7A7 = Ma 142 mmolL
+ PaC0; 2.0 kPa » K 4.3 mmollL
+ Pal, 23.7 kPa = Cl 111 mmol/L
+ Osmolality 326 mmol’kg » Ca 2.21 mmaliL
+ Bicarbonate 8.7 mmoliL + Urea 1.7 mmol/L
+ Base excess =23 mmollL + Creatinine 73 umol/L
+ Complete blood count normal + Lactate 11.9
+ Liver function tests normal
Urinalysis:

+ Glucose not present

+ Ketones not present

+ Calcium oxalate 154 pmolimol

+ Glycolate crystals 73 737 pmaol/mol

» Megative for all toxins and drugs
= Serum levels of benzodiazepines 1.9 umol/L

15:41

16:15

6:29

[6:35

[17:05

« Oxygen via a facemask with a reserveir (flow BL/min)
= Standard hemodynamic monitoring

+ 2 wide bore IV lines

= Arterial ine

» Masogastric tube

= Urinary catheter

+ 500 mL of balanced crystalloids
+ 1000 mL of isotonic sodium bicarbonate

(1000 mL of 5% dextrose with 150 mEq of 8.4% NaHCO,)
+ 40 mL of 40% ethanol via nasogastric tube

+ Continuows administration of 40% enteral ethanol
- aiming for blood ethanol level of about 1%

+ Regular ethanol blood concentration monitoring
+ Frequent ethanol administration adjustments

IcU

For the next 48h  + Continuous administration of 40% enteral athanol

- aiming for blood ethanol level of about 1%

For the next 37h  + Hemodialysis in parallel to ethanol treatment

= Unremarkable neurclogic status

7 days after presentation

= Unremarkable neurclogic status

» Several psychiafric follow-ups
- Several obstetric follow-ups

72 h after sthylen glycol ingestion

+ Transferred to the psychiatry ward

4 weeks after presentation  » Discharged from hosgpital

"%

FIGURE 1. Timeline of diagnoses, laboratory and imaging results, and treatments of a 35-year-old woman, at 32 weeks gestation,
after intoxication with ethylene glycol. SpO, - peripheral saturation with oxygen, BP - blood pressure, IV - intravenously, ECG - elec-
trocardiogram, PaO, - partial pressure of oxygen in arterial blood, PaCO, - partial pressure of carbon dioxide in arterial blood, E-V-M

- eyes — voice — motoric, ICU - intensive care unit.
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The treatment focuses on the inhibition of ethylene gly-
col metabolism and elimination enhancement of the un-
metabolized parent compound and its toxic metabolites,
accompanied by an early antidote administration (6). Cur-
rent guidelines recommend the use of fomepizole as a
first-line treatment after ethylene glycol ingestion in all
stages of pregnancy. However, the decision to use ethanol
or fomepizole depends on the availability and costs of the
antidote, parturient characteristics, and critical care physi-
cians’experience with a specific antidote (7,8). Since ethyl-
ene glycol and its metabolites are dialyzable poisons due
to their small size, high water solubility, absence of protein
binding, and low volume of distribution, additional critical
component in the management of ethylene glycol intoxi-
cation is the institution of hemodialysis protocols (4).

In our emergency department, fomepizole was not avail-
able, nor could it have been provided in a reasonable time.
Instead, administration of ethanol via the enteral route was
used as an escape therapeutic intervention, which pro-
gressively improved our parturient’s clinical course. Fur-
thermore, concurrent 40% ethanol administration via a na-
sogastric tube, along with continuous hemodialysis, was
extended for 37 hours in the ICU to substantially increase
the total ethylene glycol clearance.

To our knowledge, this is the first case describing the clini-
cal management of obstetric ethylene glycol intoxication
during the third semester of pregnancy with successful out-
comes. Kralova et al (2) reported on a case of obstetric ethyl-
ene glycol intoxication during the second trimester of preg-
nancy. In their patient, an emergent Cesarean section had
to be undertaken after treatment with ethanol via enteral
route and hemodialysis administration as the health status
of the parturient was substantially impaired (2). This under-
pins the already reported toxicity of ethanol during preg-
nancy, which may result in preterm birth (9). On the other
hand, it may be theoretically safer to treat pregnant patients
with fomepizole, as described by Harbon et al in their case of
successful clinical management of obstetric ethylene glycol
intoxication during the first trimester of pregnancy (10).

Our case demonstrates the importance of early administra-
tion of ethanol via the enteral route for obstetric ethylene
glycol intoxication in an emergency setting as an escape
therapeutic intervention. Further, a meticulous emergent
assessment, expeditious diagnosis, and carefully planned
multidisciplinary treatment in the emergency department
have proven to be vital for improving outcomes after eth-
ylene glycol intoxication in late pregnancy.
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