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Outline
Alcohol-based Hand Sanitizers (AbHS):

Poison Center Statistics

COVID-related issues

Kinetics and Clinical Effects

(ethanol and methanol)



American Association of Poison

Control Centers Annual Data

National Poisoning Data System

Website:  aapcc.org



2019 NPDS Report



NPDS 2019 Data

“Alcohols” 3rd largest category associated with deaths

One of the fastest growing cause of serious outcomes

(~ 935 more cases/year) 

AGENT DEATHS

Methanol 21*

* reporting bias/limitations



NPDS 2019 Ethanol Data

Ethanol involved in ~ 7% of all reported deaths

Ethanol results in ~ 75,000 calls to US PCCs

Hand sanitizers involved in ~ 22,000 calls



Alcohol-based Hand Sanitizers

AbHS:

- common disinfectant in hospitals / public spaces

- liquid, foam or gel

- typically contain 60-95% alcohol

(ethanol or isopropanol)

- use greatly increased during COVID response

- increased need resulted in production/sales of

illicit products, some of which contained methanol



Alcohol-based Hand Sanitizers

Methanol

Ethanol Isopropanol



Alcohol-based Hand Sanitizers

Purell® - AbHS and non-alcohol (benzalkonium chloride)
https://rental.unifirst.com/products/purell-sf607tm-hand-sanitizer-foam-non-alcohol-formula1200-ml

https://rental.unifirst.com/products/purell-sf607tm-hand-sanitizer-foam-non-alcohol-formula1200-ml


A 37-year-old man with a history of ethanol abuse,

ethanol withdrawal seizures and bipolar disorder called

into our PCC after ingesting Purell®

Serum ethanol concentration (SEC) was 323 mg/dL

Several months later: another ingestion resulted in a SEC

of 295 mg/dL

Review of PCC records found 12 ED visits related to AbHS

The average SEC = 239 mg/dL (range: 58-418)



NPDS 2020 Emerging Data



Methanol-containing Hand Sanitizer 

Calls to US PCCs



CDC Warning about Methanol



CDC Warning about Methanol





COVID-19 and AbHS

https://aapcc.org/data-system



COVID-19 and AbHS

Prevention >> Treatment

Masks Social Distancing

Quarantine      Hand Hygiene



2020 Calls = 98,555

Many calls about Treatment and Prevention



COVID-19 and AbHS

COVID first reported: 12/12/19 (Wuhan, China)

Lots of uncertainty about transmission,

treatment and prevention



COVID-19 and AbHS

Based on:

Local Poison Center Calls

Patients transferred to our service

Regional Cases

CDC Analysis (MMWR)

Intentional misuse of AbHS



Intentional misuse of AbHS

Ingestion

(not dermal absorption)

Trying to get inebriated

(alcohol substitute)

Attempting to prevent COVID

(rare events)



Pharmacokinetics and

Clinical Effects

Ethanol and Methanol



Ethanol Intoxication

Each ‘drink’ contains about 14.4g of ethanol

12 oz beer (5%)

1.25 oz liquor (40%)

5 oz 12% wine

For an average person (70 kg) this results in

a serum concentration of ~ 25 mg/dL



Ethanol Metabolism

Average Rate for EtOH Metabolism:

~ 20 mg/dL/hr    (9 - 29 mg/dL/hr; 95% CI)

Units:   100 mg/dL = 1g/L = 100 mg% = .100 %

Medical units =   mg/dL in plasma

Legal units    =   mg/dL (%) whole blood

Plasma Etoh : BAC (whole blood) = 1.16 to 1

Plasma [EtOH] 80 mg/dL ~ whole blood EtOH of 68mg/dL



Acute Ethanol Intoxication

Intoxication best described by clinical effects

(do not correlate well with alcohol concentration)

Inebriating at low doses

CNS and Respiratory depressant at higher doses

“Uncouples” cortex from integrated control

(dis-inhibition)

Underlying personality defects



Acute Ethanol Intoxication

Poor decision-making               Risky Behaviors

Impaired motor skills

Impaired perception (memory formation)

Delayed reaction time



Ethanol Abuse and Trauma

Cherpitel CJ et al: 2014, Addiction Research Report



Ethanol Abuse and Trauma

Ronald V. Maier    Surgical Infection Vol2(2):2001



Alcohol-Related Trauma Recidivism

Studies show approximately 15%

of trauma patients have a previous hospital

admission for alcohol-related injuries

246 pts with alcohol-related trauma injuries

44% readmitted within 5 years

20% of these pts died

Rivera FP et al: The Effect of alcohol abuse on readmission for trauma. JAMA 1993



Methanol

Clear, flammable liquid

AKA: Methyl alcohol, Wood alcohol, Carbinol

Sources:

Bootleg whiskey adulterant Anti-knock agent

Window washers Deicers

Carburetor cleaners Paint removers

Embalming fluids Model fuels



Methanol

Rapid absorption (oral, dermal, inhalational)

Lethal Dose < 1 mL/kg of 100% solution

Blindness reported after 4 mL ingestion

Peak blood concentration within 60 minutes

Metabolism:

Alcohol Dehydrogenase and Aldehyde Dehydrogenase

10% excreted unchanged, 5 % via ventilation



Methanol - Metabolism

NAD NADH + H+



Methanol - Clinical Effects

Inebriating

(CNS depressant)

Metabolic Acidosis

(Anion and Osmolal Gaps)

Ocular Toxicity

(Formaldehyde formation)



Methanol - Clinical Effects

Toxicity greatest in organs with high metabolic

demand (e.g. CNS, kidney, optic nerve)

Ocular Toxicity

Inhibition of energy (ATP) production

Causes axonal swelling / optic nerve demyelination

Hemorrhagic stroke also possible



Take Home Points

Alcohol-based Hand Sanitizers

Should contain ethanol or isopropanol

Illicit products contain methanol

Risk for toxicity (poisoning) with misuse



Take Home Points

CVOID and AbHS

Typical Scenario: Intentional Ingestion

Reason: Alcohol Substitute

(ethanol containing AbHS ~ ‘cheap vodka’)

Methanol used in Illicit Manufacturing



Take Home Points

Ethanol

Inebriation and CNS Depression

Synergistic Respiratory Depression

Hypoglycemia, Dehydration, Malnutrition

Trauma and Withdrawal



Take Home Points

Isopropanol

Significant CNS depression

Severe Gastritis

Ketosis (Acetone) without Acidosis

Supportive (Ventilatory) Support



Methanol - Take Home Points

Methanol

CNS and Ocular Toxicity

Metabolic Acidosis                 Stroke

Alcohol / 4-MP and Hemodialysis

Folate



US Poison Control Centers

Never Hesitate to Call Us

800-222-1222

www.aapcc.org



daniel.brooks@bannerhealth.com


