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ABSTRACT 
 
 
 
 

Acetaminophen Dose Does Not Predict Outcome in 
Acetaminophen-Induced Acute Liver Failure 

 
 

 Publication No.  1 
 

 
BLAKE ELIZABETH GREGORY 

 
The University of Texas Southwestern Medical Center at Dallas, 2009 

 
 

Supervising Professor: William M. Lee, MD 
 

 

Background: Acetaminophen is a dose-dependent toxin. Prognosis in 

severe acute liver injury is related presumably in part to the dose ingested. 

We sought to assess the value of acetaminophen dosing information in 

patients with acute liver failure due to acetaminophen toxicity to determine 

the role of dose as a prognostic indicator. Methods: Prospective data from 

113 acute liver failure patients having single time point ingestions of 

acetaminophen were analyzed. Multivariate and chi-square tests were used 

to determine the relationship of dose to clinical outcome. We also used the 
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Mann-Whitney U test to compare prognosis and survival in ALF with 

acetaminophen dose ingested. Results: Multivariate and chi-square analysis 

failed to show any relationship between acetaminophen dose and 

spontaneous survival. A separate analysis showed no correlation between 

acetaminophen dose and clinical prognostic indicators. Conclusions: Dose 

of acetaminophen ingested did not seem to play a role in prognosis. The 

most important prognostic factor was coma grade on admission to study. 

Acetaminophen dosing information is not always obtainable. When it is, it 

adds little to the clinical assessment. Severity of encephalopathy is a more 

reliable indicator of prognosis in these critically ill patients.  
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CHAPTER ONE 
Introduction 

 

Chapter 1: Acute Liver Failure- Etiologies, Treatments, and Outcomes 

 Acute liver failure (ALF) is a rare, life-threatening condition that 

afflicts roughly 2,000 people annually in the United States1.  The diagnosis 

of ALF requires the simultaneous presence of coagulopathy (INR greater 

than or equal to 1.5) and hepatic encephalopathy, defined as any alteration in 

mental status and graded on a coma scale of 1 to 4.  To meet the diagnostic 

criteria for ALF, patients must also have less than 26 weeks of illness and no 

evidence of prior or chronic liver disease2.  These patients are often critically 

ill and at high risk of multi-system organ failure and death.   

The etiologies of ALF are numerous (Figure 1) and include viral 

hepatitis, autoimmune hepatitis, shock, metabolic disease, pregnancy, and 

drug toxicity (both idiosyncratic and dose-dependent).  Drug-induced acute 

hepatic failure has been attributed to dozens of agents of many different drug 

classes, including anticonvulsants, antibiotics, statins, and neuroleptics3.   

The prevalence of the etiologies of ALF varies geographically, with viral 

hepatitis representing one of the most common causes worldwide.  In the 
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United States and Great Britain, however, acetaminophen poisoning stands 

as the leading cause of ALF by a significant margin: approximately 50% of 

cases by many reports4.  The relationship of acetaminophen to liver injury is 

dose-dependent.  While doses of less than 4 grams per day generally are 

accepted as safe, acetaminophen has a low therapeutic index.  Ingestions 

exceeding 8-10 grams in a 24-hour period have been associated with hepatic 

failure.   

 

 

Figure 1: Etiology and outcome for 353 patients with ALF. From 
Schiødt FV, Lee WM. Clin Liver Dis. 2003; 7(2):331-49, vi. 
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There are three major pathways through which acetaminophen is 

metabolized in the liver.  Acetaminophen undergoes glucuronidation and 

sulfation, producing harmless metabolites that are excreted via the kidneys5.  

An additional pathway utilizing the cytochrome P-450 (CYP) system, 

namely CYP2E1, metabolizes acetaminophen into N-acetyl-p-

benzoquinoneimine (NAPQI).  This toxic metabolite covalently attaches to 

hepatocyte proteins, resulting in cell death6,7,8,9 and severe liver necrosis at 

sufficiently high concentrations (Figure 2).  Hepatocyte injury by NAPQI is 

minimized by glutathione, which converts NAPQI into mercapturic acid.  

Mercapturic acid cannot bind to hepatocyte proteins and is excreted by the 

kidneys, thereby averting damage to the liver.  N-acetylcysteine (NAC), an 

effective antidote in acetaminophen poisoning, works by repleting hepatic 

glutathione stores10.    
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Figure 2: Metabolism of Acetaminophen (www.FDA.gov) 

 

Treatment of acetaminophen-induced ALF involves NAC 

administration, supportive care, and liver transplantation if indicated.  NAC 

has been shown to be highly successful in reducing mortality in ALF11,12 and 

is considered first-line treatment.  To be effective, NAC should be given as 

soon as possible following acetaminophen ingestion.  Late administration of 

the antidote may also improve outcomes but this is less clear13,14.  

Supportive measures include intensive care with close monitoring of vital 

signs and electrolytes, antibiotic prophylaxis, raising the head of the bed 20-

30 degrees, and intubation if necessary.  Liver transplantation may be 
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required in critically ill patients with an otherwise poor prognosis.  

Outcomes of liver transplant can be quite successful15 and ALF patients are 

often given high priority on transplant lists for this reason and because of 

their critical status.  In order to avoid unnecessary transplants, accurately 

assessing prognosis in ALF patients is vitally important.  

Acute liver failure carries a high mortality rate that varies depending 

upon etiology.  The spontaneous survival rate is estimated to be 43%, with 

an overall survival (including transplanted patients) of 67%.  Survival in 

acetaminophen-induced ALF is more favorable, with approximately 60% 

surviving without transplant and 69% surviving overall, very few requiring, 

or qualifying for, transplantation16.  Despite the relatively more favorable 

prognosis, acetaminophen-induced acute liver failure stands as the leading 

cause of ALF in the United States and causes the greatest number of deaths 

each year.  The high incidence of acute liver failure due to acetaminophen 

poisoning is likely related to the presence of acetaminophen in dozens of 

combination medications, its ready accessibility, and its public perception as 

a relatively harmless drug.  The high mortality resulting from ingestion of 

this only mildly effective analgesic has led to calls for more strict regulation 

by the FDA.  Efforts in the United Kingdom to reduce the frequency of 

acetaminophen poisoning have resulted in a significant decline in overdose 
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events17.  Many investigators and physicians are advocating that similar 

measures be implemented in the United States18.  As recently as June 2009, 

an FDA advisory panel voted to reduce both the maximum daily dose and 

the maximum single dose of over-the-counter acetaminophen and to ban (or 

unbundle) combination analgesics such as Vicodin and Percocet from the 

market19.  Efforts at greater public awareness and stricter regulation have the 

potential to save lives in the future.  

Information presented at the FDA Advisory Committee included a 

detailed review of 606 patients enrolled in the Acute Liver Failure Study 

Group (ALFSG) registry at UT Southwestern. This network, in operation 

since 1998, has sought to characterize all aspects of acute liver failure by a 

prospective registry approach. Patients meeting criteria are enrolled at a rate 

of about 150 per year from 23 study sites across the United States. The study 

upon which the present thesis is based draws heavily on the rich data set 

from the ALFSG.  
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CHAPTER TWO 
Acetaminophen Dose in Acute Liver Failure 

 
Introduction 

 Acetaminophen is a highly popular analgesic that exists in both over-

the-counter and combination prescription formulations. It is estimated that 

36% of Americans consume an acetaminophen-containing preparation at 

least once a month20.  While it is generally safe within the recommended 

limit of 4 grams per day21, doses exceeding 4 grams per day may be 

associated with dose-dependent hepatotoxicity and acute liver failure 

(ALF)22.  Acetaminophen overdose is the leading cause of ALF in the 

U.S.23,24 and the U.K.25 and accounts for nearly half of all ALF cases 

annually.  ALF is defined as the onset of coagulopathy and hepatic 

encephalopathy following less than 26 weeks of illness in patients without 

preexisting liver disease26.  It carries a high mortality rate and often afflicts 

the young and previously healthy.  

Many variables influence the extent of liver injury and prognosis in 

acetaminophen-induced ALF.  Factors negatively impacting outcome 

include excessive dosing, concomitant medications, alcohol use, starvation, 

advanced age7,27,28, and delay in seeking medical attention.  A highly 

effective antidote, N-acetylcysteine (NAC)29,30.31,32,33, protects against liver 
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injury if given within 12 hours of ingestion but is less effective thereafter.  

Of the factors listed above, the quantity of acetaminophen ingested and the 

time to NAC administration have been cited as the most important factors in 

determining prognosis.  Liver transplantation is utilized in a small fraction of 

cases and can be lifesaving in suitable patients34,35.  

 Several criteria have been developed to predict outcome in 

acetaminophen overdose because determining prognosis is vitally important.  

Unfortunately, these have relatively low sensitivity and specificity36,37,38,39.  

Multiple indicators in isolation, however, are known to affect outcome.  

Advanced hepatic encephalopathy (coma grades 3 or 4) is associated with 

poor prognosis40 and some authors recommend that all patients with coma 

grade 3 or higher be considered for liver transplantation41.   Another factor 

influencing prognosis is delay in receiving NAC, which has been correlated 

with increased hepatotoxicity.  Studies by Schiodt et al42 suggest that an 

interval of ≥ 48 hours from time of ingestion to receiving NAC resulted in 

hepatic injury with prolongation of acetaminophen half-life, a surrogate for 

impaired hepatic metabolic function.  

 Despite being recognized as a dose-dependent toxin, the quantity of 

acetaminophen ingested has never been incorporated into any prognostic 

criteria.  Authors have stressed the unreliability of dosing information 
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reported by patients on admission, either due to encephalopathy, inaccurate 

recall, or purposeful deception of the physician43.  Information from next of 

kin is even less reliable since family members are typically unaware of 

dosing details. 

Acetaminophen dosing information might provide valuable 

information to clinicians managing patients with ALF. We sought to assess 

the reliability of acetaminophen dosing information in determining 

prognosis by correlating this information with patient outcomes.  We 

selected a group of patients with acetaminophen-induced ALF who had 

overdosed at a single time point using the large, prospectively collected 

database of the U.S. Acute Liver Failure Study Group (ALFSG), which 

contains detailed clinical information on more than 1,400 patients.  We used 

multivariate and chi-square analysis to determine the influence of reported 

acetaminophen dose on survival.  We also divided patients into cohorts 

based on admission coma grade, time from overdose to hospital admission, 

outcome, and reported ingestion amounts to determine whether information 

on acetaminophen ingestion could help in predicting outcome.  

Methods 

Between January 1998 and May 2007, 527 patients with acute liver 

failure presumed due to acetaminophen toxicity were prospectively 
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identified and enrolled in the ALF study by the 22 participating tertiary care 

centers around the United States.  All but one of these was a liver transplant 

center.  All centers were in compliance with their local institutional review 

board requirements.  A Certificate of Confidentiality was obtained from the 

National Institutes for Mental Health for the entire study.  Enrollment 

required fulfillment of the criteria for ALF44, defined as the presence of 

coagulopathy (international normalized ratio > 1.5) and hepatic 

encephalopathy within 26 weeks of the development of symptoms in the 

absence of previous liver disease. To establish a diagnosis, a detailed history 

of acetaminophen ingestion was collected, including total amount taken, 

type of acetaminophen compound consumed, and duration of use. For the 

purpose of this study, 414 of the 527 patients were excluded either because 

the patient had ingested acetaminophen chronically rather than at a single 

time point (n=310) or because historical (dosing information or date of 

overdose, n=92) or detailed laboratory data (ALT, coma grade, or 

acetaminophen level, n=12) was lacking.   

In the remaining 113 patients, we used multivariate analysis to 

determine the influence of patient-reported acetaminophen dose, sex, age, 

ethnicity, and admission ALT on spontaneous survival. Chi square analysis 

was used to identify differences in survival among patients ingesting greater 
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or less than/equal to 10g (n=92 and 23 patients, respectively), 20g (n=70 and 

45), 30g (n=69 and 46), 40g (n=85 and 30), and 50g (n=102 and 13) of 

acetaminophen.  We also divided our patients based on whether 48 hours 

had elapsed between overdose and admission, as delayed presentation has 

been associated with a higher likelihood of severe hepatotoxicity.  Patients 

within these two groups were subdivided based on severity of hepatic 

encephalopathy on admission into either low (grade 1-2) or high grade 

(grade 3-4).  We compared survival in low versus high coma grade patients 

using the Chi-square test.  We also compared median acetaminophen dose in 

low versus high coma grade patients using the Mann-Whitney U test to 

determine whether there was any difference in reported dose among these 

groups.  Possible outcomes were death or spontaneous survival (defined as 

survival without liver transplantation)23.  Statistical analysis was performed 

using SPSS software.  All analyses were two-tailed.  P-value less than or 

equal to 0.05 was considered statistically significant.  

Results 

 Multivariate analysis (Table 1) showed that acetaminophen dose did 

not predict the probability of spontaneous survival to any significant degree 

(p=0.146, OR=1.000). Survival was also not significantly affected by 

admission ALT (p=0.121, OR=1.000), gender (p=0.673, OR=1.217), age 
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(p=.535, OR=0.987), or ethnicity (p=.198, OR=0.285). 

Table 1 
Multivariate analysis comparing variables sex, age, ethnicity, acetaminophen 
dose, and ALT to outcome measure spontaneous survival 
 β 

Coefficient 
Standard 
Error 

Wald 
Chi 
Square 

Degree 
of 
Freedom 

p-Value Odds 
Ratio 

Sex 0.197 0.466 0.178 1 0.673 1.217 
Age -0.013 0.020 0.385 1 0.535 0.987 
Ethnicity -1.255 0.975 1.657 1 0.198 0.285 
Dose .000 0.000 2.134 1 0.144 1.000 
ALT .000 0.000 2.402 1 0.121 1.000 
 

 Chi square analysis (Table 2) failed to identify any difference in 

survival among patients ingesting greater or less than 10g (p=0.605), 20g 

(p=0.142), 30g (p=0.150), 40g (p=0.245), or 50g (p=0.388) of 

acetaminophen. 

Table 2 
Chi-square analysis of patients divided into groups based on cutoff values of 
10, 20, 30, 40, 50 g of acetaminophen and compared for differences in 
spontaneous survival 
Acetaminophen 
Dose Cutoff 

< Dose Cutoff  (# 
of patients) 

>Dose Cutoff (# 
of patients) 

p-Value 

10 g 22 91 0.605 
20 g 44 69 0.142 
30 g 68 45 0.150 
40 g 84 29 0.245 
50 g 100 13 0.388 
 

The low and high-grade encephalopathy groups are described in Table 

3. The groups were similar in demographic features and in median 
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acetaminophen dosing.  Both low and high coma grade groups were 

predominantly female (p=.304) and white (p=.437).  There was similarly no 

significant difference between the groups in median age, acetaminophen 

dose, and BMI.  

Table 3 
Demographic features of low versus high coma grade patients 
 Coma Grade 1-2 

(n=78) 
Coma Grade 3-4 
(n=35) 

p-Value 

Sex (female) 65% 71% .304 
Median age, years 
(range) 

30 (17-62) 31 (18-54) .499 

Race (white) 88% 97% .437 
Median OD dose, 
mg (range) 

27,000 (300-
158,000) 

25,000 (6,500-
125,000) 

.264 

Median BMI, 
kg/m2 (range) 

24 (17-38) 27 (18-44) .102 

 

 Spontaneous survival rates in coma grade 1-2 versus 3-4 are compared 

in Table 4.  The lower coma grade group (n=78) had a much higher survival 

rate than the patients (n=35) comprising the higher coma grade group (83% 

vs. 40%, p=<0.0001).  

Table 4  
Spontaneous survival in all patients (n=113) 
 Coma Grade 1-2  Coma Grade 3-4 p-Value 
Alive (# patients) 65 14 
Dead (# patients) 13 21 
Spontaneous 
survival  

83% 40% 

<0.0001 
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 Spontaneous survival rates in early-presenting (<48 hours) patients 

with coma grade 1-2 versus 3-4 are shown in Table 5.  Survival in early or 

mild coma grade patients (83%) was significantly higher than survival in 

high coma grade patients (39%), with p-value less than 0.0001.  Similarly, 

mild coma grade patients in the late presenting (> 48 hours) group tended to 

have a much more favorable survival rate (83%) than those with more 

advanced coma grades (42%), with p-value less than 0.0001 (Table 6).  

Table 5 
Spontaneous survival in early-presenting patients (n=83) 
 Coma Grade 1-2 Coma Grade 3-4 p-Value 
Alive (# patients) 50 9 
Dead (# patients 10 14 
Spontaneous 
survival 

83% 39% 

<0.0001 

 

Table 6  
Spontaneous survival in late-presenting patients (n=30) 
 Coma Grade 1-2 Coma Grade 3-4 p-Value 
Alive (# of 
patients) 

15 5 

Dead (# of 
patients 

3 7 

Spontaneous 
survival  

83% 42% 

<0.0001 

 

In a separate analysis, we examined median acetaminophen dose 

among subgroups divided by coma grade (Table 7).  There was no 

significant difference in dose ingested between the early-presenting low and 



 26 

high coma grade patients (30,000 mg vs. 25,000 mg, p=0.461).  Nor was 

there a difference in reported dose between the late-presenting low and high 

coma grade groups (24,000 mg vs. 18,750 mg, p=0.298).   

Table 7  
Median acetaminophen dose in patients stratified by coma grade and time of 
presentation.  
 Coma Grade 1-2 Coma Grade 3-4 p-Value 
Early Presentation: 
<48 hrs (range) 

30,000 mg 
(n=60) 
(3,500-158,000 
mg) 

25,000 mg 
(n=23) 
(6,500-125,000 
mg) 

0.461 

Late Presentation: 
>48 hrs (range) 

24,000 mg 
(n=18) 
(300-75,000 mg) 

18,750 mg 
(n=12) 
(6,500-65,000 
mg) 

0.298 

 

Discussion 

 We sought to correlate acetaminophen ingestion data with outcome 

using multiple analytic approaches.  Our multivariate analysis suggested that 

none of the variables surveyed (sex, age, ethnicity, dose, admission ALT) 

significantly influenced outcome.  Thus, increasing acetaminophen dose did 

not appear to affect mortality in this set of patients.  This finding could result 

from inherent inaccuracy in this subjectively reported data or from a 

“threshold” or plateau effect, in which acetaminophen doses above a certain 

amount do not result in worse liver injury.  The possibility of a plateau effect 

of acetaminophen toxicity is supported by our analysis of serial 
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acetaminophen doses.  Assessing differences in survival among doses 

greater and less than 10, 20, 30, 40, and 50 g of acetaminophen revealed no 

distinct “cutoff” dose above which mortality was clearly greater.  

In a separate analysis, we attempted to correlate outcome in 

acetaminophen overdose with anticipated prognosis based on admission 

coma grade. Coma grade repeatedly has been shown to correlate with 

survival in ALF patients14, and this was also borne out by our data (Tables 4-

6).  Regardless of whether they presented early or late, patients with grade 3-

4 encephalopathy had much lower spontaneous survival rates than patients 

with grade 1-2. If dose were both accurate and an independent outcome 

determinant, we would expect to find higher doses reported in patients with 

higher coma grade.   

Although time from overdose to administration of NAC has 

previously been suggested to influence the degree of hepatic injury, we 

could not demonstrate a difference in survival for early- versus late-

presenting patients with the same initial coma grade (Tables 5 and 6).  The 

reasons for this result are unclear, but may be related to genotypic 

differences in acetaminophen metabolism45,46 or the fact that most patients 

surpassing the threshold of acute liver failure fall into the ‘severe’ category.  

Nevertheless, these data suggest that coma grade remains a stronger 
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determinant of survival than dose of acetaminophen ingested or time to 

presentation.   

 After dividing patients into subcategories based on prognosis, we 

calculated the median acetaminophen dose reported by patients in each 

group.  Mild hepatic encephalopathy would be predicted to result in a better 

prognosis, while grade 3-4 would indicate a worse prognosis, and this 

assumption was supported by the differences in survival observed.  Provided 

that acetaminophen dosing information is accurate, we presumed that higher 

doses of acetaminophen would be associated with a poorer prognosis.  

However, our analysis revealed no significant difference in reported 

acetaminophen dose between the prognostic groups (Table 7).  In other 

words, patients with a better prognosis (i.e., lower grade of encephalopathy) 

did not report ingesting lower quantities of acetaminophen.  Indeed, both of 

the coma grade 1-2 subgroups reported taking higher median doses of 

acetaminophen than their grade 3-4 counterparts, although this difference 

was not significant.  

These results suggest either that the acetaminophen dosing 

information obtained is inaccurate or that the quantity of acetaminophen 

ingested is not, in and of itself, a consistent predictor of outcome.  Although 

acetaminophen is unarguably hepatotoxic in a dose-dependent fashion, 
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reported dose does not appear to correspond directly to mortality.  The poor 

correlation between dose and outcome may be related to the multi-factorial 

nature of acetaminophen metabolism, which varies from patient to patient 

and is influenced by genetic factors, co-ingested substances, and alcohol use.  

We also cannot rule out the possibility of a plateau phenomenon in the 

setting of massive acetaminophen overdose.  The hepatotoxic effects of 

acetaminophen may not be linear when doses are so high and liver injury so 

extensive.  Interestingly, admission ALT levels also did not seem to predict 

survival. This may be because liver injury in acetaminophen-induced ALF is 

massive and ALT levels tend to be orders of magnitude outside of the range 

of normal. Differences in ALT may not be meaningful in the setting of such 

extensive damage. Another possibility is that mortality is not related to 

degree of liver injury but to the complications thereof. Indeed, secondary 

complications such as infection or bleeding have been closely linked to 

outcome in acute liver failure47. 

 Our study had several limitations. We were unable to obtain dosing 

information in a large percentage of patients enrolled by the ALF Study 

Group. In addition, data regarding time from overdose to admission was 

similarly difficult to collect.  This was likely related to the complexity and 

severity of illness in this patient group: patients may be encephalophathic on 
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first medical contact and often unaware of when they consumed the drug.  

Our data failed to reproduce a correlation between increasing age and 

mortality found by previous authors17.  It should be kept in mind, however, 

that our dataset includes only patients who overdosed at a single time point, 

often an attempt at suicide.  Our patients tended to be younger on average 

than patients in other studies and in many cases were considerably less than 

40 years of age.  Thus, the results of prior studies may not pertain to our 

patient set.    

Acetaminophen dosing information, taken in isolation, is an unreliable 

predictor of survival in ALF patients.  Our data suggests that other factors 

alone or in combination affect prognosis more strongly than the 

acetaminophen dose itself.  Groups of patients ingesting similar amounts of 

acetaminophen appear to experience different outcomes depending on the 

degree of encephalopathy on admission.  Thus, patients presenting with 

massive overdoses of acetaminophen (40 or 50 g) do not necessarily have a 

grim prognosis, but more importantly, patients with relatively smaller 

ingestions (10 or 20 g) may experience rapidly fatal deterioration if life-

saving measures are not anticipated.  Clinicians should consider reported 

acetaminophen dose in the context of the patient’s overall clinical picture 

with particular attention to mental status when predicting prognosis in ALF.  
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CHAPTER THREE 
Conclusions and Recommendations 

 

Conclusions 

  

The results of our analysis suggest that reported acetaminophen dose 

does not predict survival in acetaminophen-induced ALF.  Possible reasons 

for this include inaccurate reporting versus a plateau effect of toxicity 

following massive liver injury.  In addition, ALT, gender, age, and ethnicity 

do not appear to impact survival in this population of single time-point 

overdoses.  Dividing patients into cohorts based on time of ingestion also 

did not correlate with survival and late presenters fared no worse than early 

presenters in our analysis.  The prognostic marker that most consistently 

predicted outcome both in our study and prior publications was admission 

coma grade.  Patients with low coma grade on admission were far more 

likely to survive regardless of time of overdose and quantity of 

acetaminophen ingested.   
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Recommendations 

 

 We conclude that reported acetaminophen dose should not be used in 

isolation to assess prognosis in acetaminophen-induced ALF.  Relying solely 

on dose ingested could be misleading, particularly in the case of a patient 

consuming a relatively low dose.  Mortality was not significantly different in 

low versus high doses and clinicians should not be lulled into a false sense 

of security because a patient only ingested 10 grams of acetaminophen.  

Rather, dosing information should be considered in the broader context of 

the patient’s overall clinical status.  Admission coma grade, in particular, 

should be emphasized and may be the single best predictor of outcome.   

Several laboratory tests now in development may prove useful in the 

future for determining prognosis.  An assay measuring acetaminophen-

protein adducts has been developed recently at the University of Arkansas in 

collaboration with the ALF Study Group48,49.  These adducts appear to be the 

‘smoking gun:’ the acetaminophen moiety is covalently bound to cell 

proteins that are released into the blood during hepatocyte lysis and thus are 

present in the blood stream long after the parent compound has been 

metabolized.  Adduct levels correlate nicely with the degree of hepatic 

injury as measured by aspartate aminotransferase levels in patients who have 
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overdosed on acetaminophen at a single time-point50.  Interestingly, 

investigators in the above study found no correlation between adduct levels 

and reported acetaminophen dose, suggesting (much as we have shown) that 

severity of liver injury does not correspond directly to acetaminophen dose.  

No studies to date have examined the relationship of adduct levels to 

spontaneous survival and thus their role in assessing prognosis has yet to be 

elucidated. 

Until a more accurate predictor of outcome can be identified, 

clinicians should evaluate the overall status of the patient when assessing 

prognosis, with particular attention to coma grade.  Close monitoring of 

mental status and vital signs appears to be more a reliable indicator of 

outcome than reported acetaminophen dose.  
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