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Learning Objectives
1. Recognize clinical scenarios in which standard N-acetylcysteine dosing may be 

insufficient.

2. Describe two possible mechanisms by which fomepizole may help mitigate 

acetaminophen toxicity.
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https://www.youtube.com/watch?v=9yXl6p1SgFU
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A real case

8 yo F: “My favorite things are Frozen, Elsa, and children’s Tylenol. It’s so good!!”
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A real case

8 yo F: “My favorite things are Frozen, Elsa, and children’s Tylenol. It’s so good!!”

9

12hr acetaminophen concentration: 84 mcg/mL

LFTs: WNL
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NAC to the rescue!
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NAC 
augments 
sulfation!

NAC acts as a 
glutathione 
substrate and 
substitute!
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How much NAC is the right amount of NAC?

15

Protocol Loading 

dose

Second 

bag

Continuous 

rate

Total NAC in 

first 24hrs

Daily NAC 

dose after

FDA IV 150mg/kg 50mg/kg 6.25mg/kg/hr

x16 hrs

319 mg/kg in 24 

hrs

150 mg/kg

Oral NAC 140mg/kg N/A 70mg/kg q4hr 560 mg/kg in 24 

hrs

420 mg/kg

“2-bag” 200mg/kg N/A 6.25mg/kg/hr

x16hrs

319 mg/kg in 24 

hrs

150 mg/kg

SNAP 100mg/kg N/A 20mg/kg/hr

x10hrs

540 mg/kg in 24 

hrs

480 mg/kg

How much NAC is the right amount of NAC?
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How much NAC is the right amount of NAC?
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How much NAC is the right amount of NAC?
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FDA IV protocol: designed for 

15.9g APAP ingestion

= 32 pills of 500mg each
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https://www.google.com/url?sa=i&url=https%3A%2F%2Fmakeameme.org%2Fmeme%2Flove-math-5c3bd2&psig=AOvVaw0R4du7zyJCipLY-AE5RLYO&ust=1665004732554000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCPin7Z3Ax_oCFQAAAAAdAAAAABAH
https://www.google.com/url?sa=i&url=https%3A%2F%2Fmakeameme.org%2Fmeme%2Flove-math-5c3bd2&psig=AOvVaw0R4du7zyJCipLY-AE5RLYO&ust=1665004732554000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCPin7Z3Ax_oCFQAAAAAdAAAAABAH
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Case resolution
Got the “2-bag” protocol with “double dose” terminal rate

200mg/kg over 4 hrs followed by 12.5mg/kg/hr x16 hrs

LFTs remained WNL

Discharged home with poison prevention education
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Some other (real) cases
16 yo M presents with somnolence and vomiting. Found with multiple large, empty bottles of 

acetaminophen nearby. Unknown time of ingestion.

Acetaminophen concentration upon arrival: 821 mcg/mL
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Some other (real) cases
16 yo M presents with somnolence and vomiting. Found with multiple large, empty bottles of 

acetaminophen nearby. Unknown time of ingestion.

Acetaminophen concentration upon arrival: 821 mcg/mL

15 yo F presents with somnolence. A subsequent search of her room yields a large bag of tablets 

identified as acetaminophen. 

Acetaminophen concentration ~18hrs after ingestion: 89 mcg/mL

AST: 18 ALT: 12

25

Some other (real) cases
16 yo M presents with somnolence and vomiting. Found with multiple large, empty bottles of 

acetaminophen nearby. Unknown time of ingestion.

Acetaminophen concentration upon arrival: 821 mcg/mL

15 yo F presents with somnolence. A subsequent search of her room yields a large bag of tablets 

identified as acetaminophen. 

Acetaminophen concentration ~18hrs after ingestion: 89 mcg/mL

AST: 18 ALT: 12

16 yo F presents with abdominal pain and vomiting. States she took “15 tabs of Tylenol yesterday.”

Acetaminophen concentration ~24 hrs after ingestion: 24 mcg/mL

AST: 4062 ALT: 2314
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Cases 2 and 3: PMID 34709101 
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What else can we do?
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https://www.google.com/imgres?imgurl=https%3A%2F%2Fsayingimages.com%2Fwp-content%2Fuploads%2Fyou-can-do-it-nicholas-cage-meme.jpg&imgrefurl=https%3A%2F%2Fsayingimages.com%2Fyou-can-do-it-meme%2F&tbnid=s41z2GLMO-OYeM&vet=12ahUKEwiczImDvsn6AhUDqlsKHRrSDAEQMygKegUIARDRAQ..i&docid=w9qs89Bbmpkk6M&w=500&h=395&q=what%20else%20can%20we%20do%20meme&client=firefox-b-1-d&ved=2ahUKEwiczImDvsn6AhUDqlsKHRrSDAEQMygKegUIARDRAQ
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59F found unconscious in a pool of blood

Superficial cuts to neck and forearms

VS: T <88F, HR 81, R 12, BP 93/53 sats 100% on FiO2 100% (intubated immediately)

ABG pH 6.9 lactate 22 HCO3 <5 -> started on bicarb drip

AST 103 ALT 74

IV naloxone given: no response

IV fomepizole given

Later, initial acetaminophen concentration results: 1141 mcg/mL -> started on NAC

30

Next day: pH up to 7.45, bicarb stopped

Transaminases peak: AST 3150 ALT 2780

Transaminases decline following day, normal by day 4

INR, bilirubin remained WNL
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Like give fomepizole 

for acetaminophen 

toxicity!
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4MP = fomepizole
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umm details plz??
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PMID: 31926003

35

36



10/7/2022

19

37

APAP APAP + 4MP

Case resolutions

38

16 yo M with somnolence and vomiting. APAP: 821 mcg/mL

Got 15mg/kg fomepizole upon arrival. Started on NAC with double terminal rate. LFTs 

WNL initially; rose to the 100s, then normalized within a few days. Discharged to psych.

15 yo F with somnolence. APAP ~18hrs after ingestion: 89 mcg/mL AST: 18 ALT: 12

Started on NAC with double terminal rate. Got 15mg/kg fomepizole 26 hrs post 

ingestion. Peak LFTs: AST 142 ALT 55, quickly normalized. Discharged to psych.

16 yo F with abdominal pain and vomiting. Took “15 tabs of Tylenol yesterday.”

APAP~24 hrs after ingestion: 24 mcg/mL AST: 4062 ALT: 2314

Started on NAC with double terminal rate. 2 hrs later LFTs peak: AST 6222 and ALT 3812.  

Got 15mg/kg fomepizole 32 hrs post ingestion. Full recovery over the next days.
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Summary
Acetaminophen toxicity is still a major cause of pediatric morbidity

One size NAC does not fit all

Some patients seem to benefit from adjunctive therapy such as fomepizole
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Thank you!
References included throughout, but I can email you a list if you like

Questions? Comments? Rude remarks? Email me!

Laurie.halmo@childrenscolorado.org
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