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Abstract

Objective—To describe a case of intentional ingestion of hand sanitizer in our hospital and to
review published cases and those reported to the American Association of Poison Control Centers’
National Poison Data System (NPDS).

Design—A case report, a literature review of published cases, and a query of the National Poison
Data System (NPDS).

Measurements—Incidence and outcome of reported cases of unintentional and intentional
ethanol containing-hand sanitizer ingestion in the United States from 2005 through 2009.

Main Results—A literature search found 14 detailed case-reports of intentional alcohol-based
hand sanitizer ingestions with one death. From 2005 to 2009, NPDS received reports of 68,712
exposures to 96 ethanol-based hand sanitizers. The number of new cases increased by an average
of 1894 (95% CI: 1266, 2521) cases per year (p = 0.002). In 2005, the rate of exposures, per year,
per million U.S residents was 33.7 (95% ClI: 28.4, 39.1); from 2005 to 2009, this rate increased on
average by 5.87 per year (95%Cl: 3.70, 8.04; p=0.003). In 2005, the rate of intentional exposures,
per year, per million U.S residents, was 0.68 (95%CI: 0.17-1.20); from 2005 to 2009, this rate
increased on average by 0.32 per year (95%Cl: 0.11,0.53; p=0.02).

Conclusions—The number of new cases per year of intentional hand sanitizer ingestion
significantly increased during this five - year period. While the majority of cases of hand sanitizer
ingestion have a favorable outcome, 288 moderate and 12 major medical complications were
reported in this NPDS cohort. Increased awareness of the risks associated with intentional
ingestion is warranted, particularly among healthcare providers caring for persons with a history
of substance abuse, risk-taking behavior or suicidal ideation.
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Introduction

Alcohol-based sanitizers are routine instruments of hand hygiene in health care facilities and
promote greater adherence to hand washing (1). Several reports describe the ingestion of
hand sanitizers as a surrogate for potable alcohol by patients with a history of mental illness
or substance abuse. We describe a life—threatening intentional ingestion of an ethanol-based
hand sanitizer in an immunocompromised patient. The case is reviewed in the context of
published case reports and an analysis of five years of reports to the American Association
of Poison Control Centers’ National Poison Data System (NPDS) for exposures to ethanol-
containing hand sanitizers.

Case Report

A 17 yr old, 37 kg male with severe combined immunodeficiency was hospitalized for
pneumonia and treated with ceftriaxone and azithromycin. The patient had given consent
and was enrolled in the National Institute of Allergy and Infectious Diseases Institutional
Review Board (IRB) protocols for the treatment of his underlying disorder (NCT 00128973
and 00426517). The case description below is not related to the treatment of his
immunodeficiency as per the IRB approved studies (NCT 00128973 and 00426517) but
rather was an intentional ingestion resulting in alcohol poisoning. This event was not part of
an IRB study and one where consent would not be relevant. He had a history of recurrent
sino-pulmonary infections, inflammatory bowel disease and required a gastrostomy tube for
nutritional support. His multiple prolonged hospitalizations had resulted in anxiety and
depressed mood and he was treated with selective serotonin reuptake inhibitors and
anxiolytics. Despite his chronic illness, he was graduating from high school and entering
college.

Early in the morning of the sixth hospital day, he complained of dizziness to his nurse. His
pulse was 133 beats/min, blood pressure 160/88 mmHg, and oxygen saturation of 92% on
room air. A finger stick blood sugar was 135mg/dL. Upon arrival of the rapid response
team, he was somnolent but moved all extremities, opened his eyes spontaneously and
obeyed simple commands. His pupils were 5- 6 mm and sluggish in response to light. After
transfer to the intensive care unit (ICU) his left pupil became dilated and fixed, spontaneous
movement ceased and he was emergently intubated. His subsequent pupillary responses to
light fluctuated. Supportive measures were instituted.

On admission to the ICU, laboratory results revealed: sodium 147mmol/L, potassium
3.4mmol/L, chloride 111mmol/L, bicarbonate 27mmol/L, blood urea nitrogen 8mg/dl,
creatinine 0.64 mg/dl, and glucose 128mg/dl. Calculated osmolality was 304 mOsm/kg and
measured osmolality was 388 mOsm/kg. Urine ketones were negative. Complete blood
count revealed total leukocytes of 14.1x 103/uL, hemoglobin 11.6g/dL, hematocrit 37%, and
platelet count 463x10%/uL.. Computerized axial tomography of the head showed normal
brain parenchyma with no mass effect or midline shift. After admission to the ICU, a nurse
from the patient’s floor found an empty 500 mL bottle of Avagard D Instant Hand
Antiseptic with Moisturizers® (3M Health Care, St. Paul, MN) hand sanitizer in the
patient’s wastebasket, covered with a towel. It contains 61% w/w ethyl alcohol with the
following excipients: beheneth-10, behenyl alcohol, C20-40 pareth-24, cetyl palmitate,
diisopropyl dimer dilinoleate, dimethicone, glycerin, polyethylene glycol, squalane, and
water. A urine toxicology screen was positive for ethanol.
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A serum ethanol level drawn more than six hours after the reported onset of symptoms was
720 mg/dL and because of his comatose state and rising serum osmolality, the patient
underwent hemodialysis (Figure 1). Within 3 hrs he awoke and followed simple commands.
The following morning he was extubated and was alert and cooperative. He admitted to
infusing the hand sanitizer into his gastrostomy tube because he wanted to “get a buzz” but
denied any suicidal intent. Notably, he admitted to several ingestions during the past year of
other ethanol-based hand sanitizers, mouthwash and alcoholic beverages through his
gastrostomy tube.

A literature search was performed using PubMed, Scopus and Embase with cross-
referencing to relevant articles. The following search terms were used: Hand sanitizer(s),
alcohol based hand rub(s), ethanol based hand rub(s), alcohol based hand gel(s), ethanol
based hand gel(s), alcohol hand rub(s), ethanol hand rub(s), alcohol hand gel(s), or ethanol
hand gel(s) and ingestion or poisoning. Additionally, a query of the NPDS was conducted to
identify exposures to 96 different ethanol-containing hand sanitizer products reported to
United States Poison Centers between 2005 and 2009. The NPDS data collection process,
field definitions, and participating poison centers have been previously described (2). The
exposures were classified by age (< 6 yr, 6 — 19 yr, and = 20 yrs), intentional or
unintentional exposure, and six possible medical outcomes (not followed and judged as non-
toxic or minimal clinical effects possible; no effect; minor; moderate; major; and death).
When specific ages were unavailable, categorized ages (i.e. child < 5, teenager, adult, etc)
were replaced with the estimated average ages within each group (2.4% of total data). The
average rates of change for the number and rate of exposure were estimated using linear
regression. Adjustment for the U.S. population increases during this 5 year period
(http://www.census.gov/popest/national/ NA-EST2009-01.html) were made using the
population estimate on July 1 of each year. Additional analyses considered the ethanol-
containing hand sanitizer exposures relative to the total number of human exposure calls per
year to NPDS during this 5 year period and were conducted using a similar approach.

Fourteen published case reports were identified describing intentional ingestion of alcohol-
based hand sanitizers containing either ethanol, isopropanol or mixtures of isopropanol, 1-
propanol, 2-propanol and/or acetone (3-16) (Table 1). The median age was 44.5 yrs (range:
27-81 yrs) with 9 men and 4 women (1 gender not specified). Most were described as having
mental illness, substance or alcohol abuse, with the majority of ingestions occurring in the
emergency department or after admission to the hospital. Four admitted to a suicide attempt.
Thirteen of the 14 patients recovered and 1 death was reported.

NPDS received reports of 68,712 hand sanitizer exposures between 2005 and 2009 (Figure
2A and B). 80.5% of the reports (55,323 exposures) occurred in children less than 6 years of
age (median age: 2.00 yrs; interquartile range (IQR), which goes from the 25t to 75t
percentiles: 1.25, 2.00 yrs), with equal proportion of exposures in males and females (51.5%
vs. 48.5%) when adjusted for the gender ratio (1.05/1.00) in the US population (p = 0.08). In
this age cohort, 99.9% of exposures were unintentional. In 6 to 19 year old persons (median
age: 10yrs; IQR: 7, 13yrs), 8,020 exposures were reported with the majority as unintentional
exposures (77%), 16.0% (1,283) as intentional exposures, and 7% where the intention of the
exposure not specified. In this age cohort, more exposures occurred in males than females
(59.6% vs. 40.4%, p <0.0001). In adults = 20 yrs of age (median: 47 yrs; IQR: 32, 57 yrs,
with a range of 20 to 101 yrs), 5,369 exposures were reported; 78.0% (4,188) were
unintentional, 13.0% (698) were intentional exposures, and 9% where the intention of the
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exposure not specified. In this age cohort, more exposures occurred in females than males
(62.0% vs. 38.0%, p <0.0001).

The total number of exposures of ethanol-containing hand sanitizers increased from 2005 to
2009 by an average of 1894 (95% ClI: 1266, 2521; p=0.002) cases per year. In 2005, the rate
of exposures, per year, per million U.S residents, was 33.7 (95% CI: 28.4, 39.1); from 2005
to 20009, this rate increased on average by 5.87 per year (95%Cl: 3.70, 8.04; p=0.003). This
increase in cases was not simply a result of an increase in human exposure calls alone. When
adjusted for increases in US population, the number of exposure calls did not change
significantly during this five year time period (p=0.90). When indexed to the number of
human exposure calls each year, the rate of ethanol-based hand sanitizers exposure calls
(unintentional and intentional) increased during this period at a rate of 0.723/1000 exposure
calls (95%CIl: 0.491, 0.955;p=0.002). In 2005, the rate of intentional exposures, per year, per
million U.S residents, was 0.68 (95%CI: 0.17-1.20); from 2005 to 2009, this rate increased
on average by 0.32 per year (95%CIl: 0.11, 0.53; p=0.02). When indexed to the number of
human exposure calls each year, the rate of reported intentional exposure increased during
this period at a rate of 0.039/1000 exposure calls (95% CI: 0.014, 0.064; p=0.02). The
majority of cases of hand sanitizer ingestion had a favorable outcome but 288 moderate and
12 major medical complications were reported in this 5-year cohort (Figure 2C). There were
no reported deaths.

Discussion

Acute ethanol intoxication can result in several serious, even life-threatening clinical effects.
These include hypothermia, central nervous system and respiratory depression, cardiac
dysrhythmias or arrest, hypotension, nausea and vomiting, acute liver injury, myoglobinuria,
lactic and ketoacidosis and hypoglycemia (17). The immediate life-threatening events relate
to the anesthetic effects of high doses of ethanol that produce hypoventilation and hypoxia
that may result in anoxic brain injury. Ethanol toxicity can be lethal in the range of 400 mg/
dL or greater, although death has occurred at lower levels (18). Therapy of severe ethanol
overdose is primarily supportive by providing airway protection, respiratory support and
addressing associated metabolic disturbances. Hemodialysis is effective at removing ethanol
but is usually unnecessary if the airway is protected, there is no other severe organ injury
present and the patient is responding to supportive measures for cardiovascular and
metabolic systems. Alcohol dehydrogenase inhibition with fomepizole is contraindicated in
hand sanitizer ingestions, as toxicity from ethanol or propanols will be prolonged without
added benefit.

Our case report describes an immunosuppressed patient with ingestion of an ethanol-based
hand sanitizer through a gastrostomy tube that resulted in a life-threatening intoxication.
Dialysis was instituted because of his persistent coma and the increasing serum osmolality
after the ingestion (Figure 1). This therapy is controversial but has been shown to shorten
the duration of coma, time of removal from mechanical ventilation and to ameliorate the
metabolic risks from prolonged blood ethanol exposure (18-21). Delayed and prolonged
absorption in this case may have resulted from the high ethanol content of the sanitizer and
from the excipient effects on gastric motility and/or diffusion across the intestinal lumen.
Behenyl alcohol is a saturated long-chain (C22:0) fatty alcohol and one of the major
excipients of the hand sanitizer. It is absorbed after ingestion in animal toxicity studies and
while otherwise inert, may have contributed to an increase in unmeasured osmols (22).

The published case reports describe intentional ingestions that frequently occurred in the
emergency department or psychiatric wards, with goals of intoxication or suicide. Our case
report and those published in the literature suggest that intentional ingestions, particularly in
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the healthcare setting, may be associated with significant untoward events, including
respiratory depression requiring intubation, metabolic disturbances necessitating dialysis,
and death.

Based on NPDS data, reports of intentional hand sanitizer exposures have significantly
increased from 2005 to 2009, but this data may under-represent the number of true
exposures, especially if serious exposures or intoxications have not been reported to NPDS
or if they occur outside of healthcare facilities. Although most out-of-hospital hand sanitizer
exposures are unintentional and do not result in major toxicity, even a one-ounce bottle
ingestion of the high ethanol content may pose a hazard if ingested by small children. A one-
ounce ingestion of a hand sanitizer containing 62% ethanol by a 20 kg child results may
result in a blood ethanol concentration of over 100 mg/dL. The large volume dispensers (500
ml) with high alcohol content (> 60% ethanol) typically used in healthcare settings, pose a
potential serious risk if abused. These dispensers contain the equivalent alcohol content of
two thirds of a standard size bottle (750 ml or a fifth of a gallon) of 120 proof distilled
spirits.

Access to hand sanitizers should be monitored and potentially restricted in locations with at-
risk patients, such as inpatient psychiatric units or correctional facilities. These concerns,
however, must be balanced against the necessity to promote and maintain hand-hygiene
practices in the healthcare setting. The easy access to hand sanitizers in the community and
healthcare setting especially to persons with a history of substance abuse, risk-taking
behavior or suicidal ideation dictates that health care providers be aware of their potential
for abuse and the harm associated with this unique source of ethanol.
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Time course of events associated with ingestion of ethanol-based (61%) hand sanitizer.
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Changes in calculated (A) and measured (H) serum osmolality (mOsm/kg) are shown with

the accompanying serum ethanol levels (mg/dl) (O). Symptoms were estimated to have

begun within 1 hour of ingestion and hemodialysis was started after the peak osmolality was

measured.
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Figure2.

A) The total number of exposures of ethanol-containing hand sanitizers increased from 2005
to 2009 by an average of 1894 (95% CI: 1266, 2521; p=0.002) cases per year. In 2005, the
rate of exposures, per year, per million U.S residents, was 33.7 (95% CI: 28.4, 39.1); from
2005 to 2009, this rate increased on average by 5.87 per year (95%Cl: 3.70, 8.04; p=0.003).
The increase in new cases of exposures was significant in each age cohort; < 6 yrs: 1469
(95% CI: 1003, 1935; p=0.002)/yr, ages 6 -19 yrs: 265 (95%Cl: 138, 391; p=0.007)/yr and
age =20 yr 160 (95%CI: 100, 220; p=0.003).

B) In 2005, the rate of intentional exposures, per year, per million U.S residents, was 0.68
(95%CI: 0.17,1.20); from 2005 to 2009, this rate increased on average by 0.32 per year
(95%CI: 0.11, 0.53; p=0.02). The increase in each age cohort was; ages 6 — 19 yrs by 58.5
(95% ClI: 1.7, 115.3; p=0.05)/yr and in ages >20 yrs by 39.5 (95%Cl: 25.7, 53.3; p=0.003).

Crit Care Med. Author manuscript; available in PMC 2013 January 01.



1duosnuey Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Gormley et al.

Page 9

C) Medical outcomes of exposure to ethanol-containing hand sanitizers were categorized by
severity. 66% of the exposures were not followed but considered to be non-toxic or minimal
clinical effects possible (NF/Min Effect). Medical outcomes in the three cohorts (< 6 yrs, 6 —
19 yrs and = 20 yrs) were 15,883 (28.7% of the cohort), 1294 (16.1%) and 825 (15.4%) had
no effect, 2567 (4.6%), 1518 (18.9%) and 890 (16.6%) had minor effects, 88 (0.2%), 91
(1.0%) and 109 (2.0%) had moderate effects and 4 (<0.1%), 2 (<0.1%) and 6 (0.1%) had
major effects respectively. No deaths were reported.
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