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Clinical scenario

e Associated s/s: fever without chillness, cough(-
), rhinorrhea(-), sore throat(-), diarrhea(-),
abdominal pain(-),burning sensation(-)

 PE:
— BP: 127/82 mmHg,
— HR: 88bpm
— RR:20cpm
— BT: 38.2 °C
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MNew Search Patient Info What's New Calculators

Search Results for "alcoholic liver disease"

+ All Topics
« | Clinical manifestations and diagnosis of alcoholic liver disease
~ Adult
* Prognosis and treatment of alcoholic liver disease and alcoholic hepatitis
- Pediatric
_ » Pathogenesis of alcoholic liver disease
- Patient
_ e Liver transplantation in alcoholic liver disease
_ Graphics | =,

» Model for End-stage Liver Disease (MELD)

« (Coagulation abnormalities in patients with liver disease

» Nutritional assessment in chronic liver disease

« Approach to the patient with abnormal liver function tests

¢ Pregnancy in women with pre-existing chronic liver disease

e Diagnostic approach to the patient with cirrhosis
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Alcoholic liver disease

e ALCOHOLIC FATTY LIVER — Alcoholic fatty liver (steatosis)
is rarely diagnhosed clinically because most patients are
asymptomatic and do not seek medical attention. However,
up to 90 percent of alcoholics have steatosis.

e ALCOHOLIC HEPATITIS — Alcoholic hepatitis is defined by
both clinical and pathologic criteria. It should be suspected
clinically in patients with heavy alcohol use and compatible
clinical and laboratory findings.

— Clinical manifestations — The characteristic clinical features of
alcoholic hepatitis are fever, hepatomegaly, jaundice, and
anorexia. Patients can also present with right upper
quadrant/epigastric pain, hepatic encephalopathy, and
bleeding.
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e ALCOHOLIC CIRRHOSIS AND FIBROSIS — The
clinical and laboratory features of alcoholic
cirrhosis are similar to those seen in other
causes of cirrhosis with one exception:
affected patients may have concurrent
histologic evidence of alcoholic hepatitis. In
addition, reversibility of alcoholic fibrosis may
be greater than other forms of liver disease if
there is a significant inflammatory component
due to recent alcohol ingestion.
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Acute liver failure

acute liver failure (fulminant hepatic failure) is coagulation
abnormality (INR > 1.5) and any degree of mental alteration in
patient with new-onset liver disease (< 26 weeks duration)

common causes are drugs and toxins (especially acetaminophen or
mushroom poisoning) and viral hepatitis

diagnostic evaluation

— all patients with moderate to severe acute hepatitis should have
immediate measurement of prothrombin time (INR) and mental status
evaluation (to determine grade of hepatic encephalopathy if present)

— initial testing in acute liver failure includes prothrombin time/INR,
electrolytes, glucose, liver function tests, renal function tests, arterial
blood gas, complete blood count, blood type, acetaminophen level,
toxicology screen, viral hepatitis serologies, pregnancy test, arterial
ammonia, autoimmune markers, HIV, amylase, lipase

— additional testing may include head computed tomography (CT), liver
biopsy (especially if autoimmune hepatitis, malignancy or Wilson
disease), electroencephalogram (EEG), and cause-specific testing if
considering Wilson disease or Budd-Chiari syndrome
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Acute liver failure

e acetaminophen causes 40%-50% of cases of acute liver
failure acetaminophen overdose cause in 42% of cases of
acute liver failure

— based on prospective cohort study

— 662 consecutive patients with acute liver failure in United States
over 6 year period were evaluated

— 275 cases (42%) attributed to acetaminophen
e 131 cases (48%) unintentional
e 122 cases (44%) intentional (suicide attempts)
e 22 cases of unknown intent
— Reference - Hepatology 2005 Dec;42(6):1364 full-text, editorial
can be found in Hepatology 2005 Dec;42(6):1252, commentary

can be found in Hepatology 2006
Apr;43(4):880, Gastroenterology 2006 Sep;131(3):963
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PHARMACOKINETICS

e The therapeutic dose is 10 to 15 mg/kg per dose in children
and 325 to 1000 mg per dose in adults, given every four to
six hours, with a maximum recommended daily dose of 80
mg/kg in children or 4 g in adults.

e Toxicity is unlikely to result from a single dose of less than
150 mg/kg in a child or 7.5 to 10 g for an adult.

e Toxicity is likely to occur with single ingestions greater than
250 mg/kg or those greater than 12 g over a 24-hour period.

e Virtually all patients who ingest doses in excess of 350
mg/kg develop severe liver toxicity (defined as peak
aspartate aminotransferase (AST) or alanine
aminotransferase (ALT) levels greater than 1000 IU/L)
unless appropriately treated
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e CLINICAL FACTORS INFLUENCING TOXICITY —
Liver damage from acetaminophen ingestion
can occur in four circumstances:

e Excessive intake of acetaminophen
e Excessive cytochrome P450 activity

 Decreased capacity for glucuronidation or
sulfation

* Depletion of glutathione store
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Acetaminophen poisoning

 Pathogenesis:
e following acetaminophen overdose

— glucuronosyltransferase and sulfotransferases are
saturated

— toxic metabolite N-acetyl-p-benzoquinoneimine
(NAPQI) accumulates and depletes glutathione

— NAPQI can covalently bind with cellular proteins
and modify their structure and function

— hepatotoxicity develops in next 24-48 hours



DynalViec
Acetaminophen poisoning

e Possible risk factors:

e risk factors that may increase susceptibility
to acetaminophen poisoning
— chronic alcohol use

— use of enzyme-inducing drugs (such
as phenytoin and carbamazepine)

— fasting state (such as patients with malnutrition
Oor anorexia nervosa)

— chronic use of antituberculous therapy,
specifically isoniazid
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Fig. 1. Effects of normal and chronic alcohol use on acetaminophen metabolism. NAPQI: N-acetyl-p-benzoquinone
imine.

The therapeutic use of acetaminophen in patients with liver disease



Foreground questions

Would therapeutic dose of acetaminophen
cause abnormal liver function in patients
with alcoholic hepatitis ?



PICO

Patient This 45 year-old male with
alcoholic hepatitis had fever

Intervention Acetaminophen in therapeutic
dose(<4g/day)

Comparison Placebo effect

Outcome Liver function test
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 Acetaminophen (paracetamol) is a widely
available over-the-counter medication used for
analgesic and antipyretic purposes. It is well
established to be hepatotoxic in large doses.

* When ingested in suicide attempts at doses
greater than 10 grams, it causes severe hepatic
necrosis and fulminant hepatic failure.

 Doses of less than 6 grams per day are
considered non-toxic and the recommended
upper limit for use is 4 grams per day.
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The therapeutic use of acetaminophen in
patients with liver disease

* Available studies in patients with chronic liver disease,
however, have shown that although the half-life
of acetaminophen may be prolonged, cytochrome P-
450 activity is not increased and glutathione stores are
not depleted to critical levels in those taking
recommended doses.

 Therefore, acetaminophen can be used safely in
patients with liver disease and is a preferred
analgesic/antipyretic because of the absence of the
platelet impairment, gastrointestinal toxicity, and
nephrotoxicity associated with nonsteroidal
antiinflammatory drugs.
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_ AP{T Alimentary Pharmacology and Therapeutics

The effects of paracetamol (acetaminophen) on hepatic tests
in patients who chronically abuse alcohol - a randomized study

R. C. Dart™', J. L Green™*, E. K. Kuffner®, K. Heard™', B. Sproule®" & B. Brands



* Background

e Retrospective accounts suggest that therapeutic
doses of paracetamol can produce severe hepatic
injury in patients with putative high-risk
conditions, including alcoholism and infectious
hepatitis.

e Metabolism of paracetamol to its hepatotoxic
metabolite is enhanced in patients who abuse
alcohol, who also have compromised liver
defences from depressed hepatic glutathione.

AP¢T Alimentary Pharmacology and Therapeutics



Aim
To determine the effect of paracetamol on serum
liver tests of newly abstinent subjects who abuse

alcohol, including subjects with hepatitis C
infection.

Methods

A randomized, double-blind, placebo-controlled
study. Adult alcohol abusers with a current
drinking episode longer than 7 days received
either placebo or paracetamol 4 g/ day for 5
days.

AP¢T Alimentary Pharmacology and Therapeutics



Erroliment

Allocation

Follow up

Analysis

(n=181)

Assessed for eligibility

Excluded (n =39)
Mot meeting inclusion criteria

(n=36T)
Refused to participate
(n=2)

Adverse event (n=1T)

Randomised (n = 142)

Allocated to paracetamol group Allocated to placebo group

(n=T74) (n =E8)

Received paracetamol Received placebo

(n=T74) (n =E8)

Lost to follow up Lost to follow up

(n=10) (n=0)

Discontinued intervention Discontinued intervention

(n=8) (n=4)

- 2 patient requested withdrawal from - 4 patient requested withdrawal from
study study

- 2 withdrawn by study team

- 3 unrelated adverse events
- 1 protocol violation

Analysed (n = 74)
Excluded from analysis

(n=10)

Analysed (n = 68)
Excluded from analysis
(n=0)




Randomization and interventions

e Baseline tests included complete blood count,
comprehensive serum metabolic panel [sodium,
ootassium, chloride, serum bicarbonate, glucose,

olood urea nitrogen (BUN), creatinine, total
orotein (TP), albumin, calcium, serum ALT, serum
AST, total bilirubin (TB), alkaline phosphatase
(AP)], and international normalized ratio (INR),
GGT, and serum pregnancy test in female patients.
Serum ALT, AST, TB and INR were repeated on
study days 2, 4, 6 and 7.

AP¢T Alimentary Pharmacology and Therapeutics



Randomization and interventions

Exclusion criteria were evidence of

paracetamol overuse as indicated by a baseline serum
paracetamol level greater than 20 mcg /mL

(132.4 Imol /L)

a history of ingesting more than 4 g of paracetamol per
day for any of the 4 days preceding study enrolment

baseline serum alanine aminotransferase (ALT) or
aspartate aminotransferase (AST) level greater than
200U/ L

baseline international normalized ratio (INR) greater
than 1.5, or positive urine pregnancy test.

AP¢T Alimentary Pharmacology and Therapeutics



Randomization and interventions

e Each subject received two tablets per dose,
four times a day for five consecutive days. The
paracetamol group received two tablets of
500 mg per dose for a total of 4 g per day.

AP¢T Alimentary Pharmacology and Therapeutics



Table 1| Subject demographics and baseline laboratory

Table 1| Subject demographics and baseline laboratory

tests tests
Paracetamol Placebo Paracetamol Placebo
group (n = 74) group (n = 68) group (n = 74) group (n = 68)
Age Duration of current drinking episode (%)
Years, mean (s.d.) 457 (9.4) 468 (83) 1-2 weeks 9 (12) 11Q6)
Range 21-77 26-64 2-4 weeks 15 (20) 12 (18)
Male (%) 67 (91 64 (94) 1-6 months 22 (30) 18 (27)
Ethnic origin (%) >6 months 27 (37) 27 (40)
Caucasian 38 (51) 28 (41) Not reported 10 0 (0)
Hispanic 16 (22) 12 (18) Blood ethanol at presentation, mmol/L
Alfrican American o L, Mean (s.d.) 0.041 (0.018) 0.042 (0.0196)
MNative American 12 (16) 9 (13)
Range 0.001-0.099 0.001-0.105
Other 5(@) 8 (12)
n 73 68
Body mass index
Mean (s.d.) 25.0 (4.0) 241 (4.0)
Range 18.9-420 17.6-46.7
n 73 68



Table 1| Subject demographics and baseline laboratory

tests

Paracetamol
group (n = 74)

Placebo
group (n = 68)

Gamma glutamyl transferase
Mean (s.d.)
Range
Median

n

(GG, IU/L
179.6 (251.2)
15-1345
82
73

Antibody to hepatitis A virus (IgM anti-HAV)

Reactive (%)
n

Hepatitis B surface antigen (
Reactive (%)

n

23 (32)
73
HbsAg)
1(D

73

Antibody hepatitis B core antigen (HBclgm)

Reactive (%)
n

Antibody to hepatitis C virus
Reactive (%)

n

11 (17)
65

24 (33)
73

91.3 (79.1)
18-345
68

68

27 (40)
67

0 (0)
68

20 (33)
60

26 (38)
68



Statistical and analytical plans

* Four subgroups of patients who, based on prior
reports, are allegedly at increased risk of
hepatotoxicity from therapeutic doses of
acetaminophen. These groups are:

— (i) subjects who had serological evidence of hepatitis
C infection

— (ii) subjects who had an elevated ALT at baseline (from
any cause)

— (iii) subjects who had an AST:ALT ratio >2 (suggestive
of alcoholic hepatitis) and

— (iv) subjects with depressed GSH at baseline as
evidenced by an increased GGT

AP¢T Alimentary Pharmacology and Therapeutics



Table 2 | Hepatic laboratory tests by time and treatment group

-

Day
Treatment group Statistic Baseline 2 4 & 7
ﬁlanine aminotransterase (ALT), [LL \
Paracetamal Mean (s.d) 482 (369) 419 (339) 472 (419) G558 (44.8) &1.B (504)
Range 8-178 8-T70 Mn-230 8-201 12-238
n T4 il 68 65 [
Placeba Mean (5.d.) 472 (32.5) 419 (Z73) A4.09 (375) 493 (421) 49.2 (42.4)
Range 10-159 1013 10-218 n-237 §-249
n 68 58 65 54 64
Aspartate aminotransferase (AST), IL/L
Paracetamol Mean (5.d.) 615 (453} 485 (38.6) 519 {423) 60.0 (425} 515 (373)
Range 15-134 15-232 15-260 16-288 13172
n 74 7l 68 66 &6
Placebo Mean (s.d) 532 (345) 418 (253) 411 (315} 389 (283) 365 (259)
Range 16-135 13-143 3-T74 n-148 3-128
n range 68 68 65 &4 [T
International normalized ratio (IMR)
Paracetamaol Mean (s.d) 094 (012) 096 (013D 092 (0.08) 093 (0.09) 092 (0uD6)
Range 0F9-150 0.80-164 0.80-120 0.80-1.47 0.80-110
n 74 72 &7 66 &4
Placebao Mean (5.d) 092 (007 092 (0.06) 091 (007} 093 (0.07) 0.93 (0.08)
Range 0F7-110 0.80-114 080122 080119 0.80-120
" &8 &8 65 a3 &3
Total bilirubin, gmolL
Paracetamol Mean (5.d.) 1438 (1264} 1655 (10.88) 995 4.5 B.25 (293) 905 (4.29)
Range 3.00-80.89 499-71.82 296-7736 300-2297 300-2397
" T4 0 &8 66 66
Placebao Mean (s.d) 10.94 (5.68) 1394 (6.74) 959 (5.07) B.59 (4.51) 862 367
Range 3.42-27.36 4.59-34.20 342-7736 3.00-29.07 342-2565
n &8 68 &5 [ &4

Mormal reference ranges for serum ALT activity: Dermver Health (Omale 40 UL, femae 40 1LAL Centre for Addiction and Mental
Health {male and temale CAMH 65 UL, male and female Mount Sinai 36 1UALL
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e The mean ALT activity during treatment increased
from 48 IU /L at baselineto 62 IU /L in the
paracetamol group. The serum ALT increased from
471U /Lto 49 IU/ L in the placebo group.

e The mean changes for the paracetamol and placebo
groups were significantly different (P = 0.04).

e The mean change in serum ALT activity from
baseline to day 7 was 11.7 IlU/L (95% Cl 4.9, 18.6) in
the paracetamol group and 1.8 IlU /L (95% Cl )4.8,
8.5) in the placebo group (P = 0.04).



Paracetamol (n=74)

- — DayOALT>ULN (n=32) -----

— — - AST:ALT>2 (n=12)

HCV reactive (n = 24)

Study drug period

| | |
0 1 2

[ [
3 4

Study day

Figure 3 | Alanine aminotrans-
ferase (ALT) values for parac-
etamol-treated groups of
patients with increased serum
ALT at baseline, positive HCV
or a serum AST:ALT ratio
greater than 2.0.




Results

e Of 142 subjects enrolled, 74 received paracetamol and
68 received placebo. Mean ALT activity during
treatment increased from 48 to 62 IU/L in the
paracetamol group and from 47 to 49 IU/ L in the
placebo group. Maximum ALT was 238 and 249 IU/ L in
the paracetamol and control groups respectively.

* The INR remained unchanged and serum bilirubin
decreased in both groups.

e Subgroup analyses for subjects with alcoholic hepatitis,
hepatitis C virus antibody and other subgroups showed
no statistical difference between groups.

AP¢T Alimentary Pharmacology and Therapeutics



Conclusion

 Administration of paracetamol 4 g/ day
appears safe in newly abstinent patients who
abuse alcohol.

AP¢T Alimentary Pharmacology and Therapeutics



Discussion

e The results indicate that administration of paracetamol 4 g
per day for 5 days to newly abstinent alcohol-abusing subjects
was followed by a small increase in the serum ALT. The ALT
rise was not accompanied by evidence of hepatic synthetic
dysfunction.

* |n asimilar study, Bartels et al. administered paracetamol 4 g
per day to alcoholabusing subjects for 4 days. The study found
no effect on multiple hepatic measures, including serum AST,
ALT and a-glutathione S-transferase, a sensitive measure of
hepatocyte injury.

e Finally, Benson administered paracetamol to patients with
chronic liver disease including alcoholic liver disease for 13
days in a crossover trial. There was no difference in the

bilirubin, AST or ALT between paracetamol and placebo-
treated arms. AP¢T Alimentary Pharmacology and Therapeutics



Critical Appraisal

Valid: RCT Appraisal sheets
Importance: what were the result?
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Grades of Recommendation

A consistent level 1 studies

B consistent level 2 or 3 studies or extrapolations from level 1
studies

C level 4 studies or extrapolations from level 2 or 3 studies

D level 5 evidence or troublingly inconsistent or inconclusive studies
of any level
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1a. R- Was the assighment of patients to treatments
randomised?

— YES
1b. R- Were the groups similar at the start of the trial?
— YES

2a. A — Aside from the allocated treatment, are
groups treated equally?

— YES



e 2b. A—Are all patients who entered the trial
accounted for? Are they analysed in the groups to
which they were randomised?

— YES

3. M - Are measures objective or are the patients and
clinicians kept “blind” to which treatment was being
received?

— YES



What question did the systematic review addressed
(PICO) 2 & w % i+ &R 45 ?

_ ES ] % 0 2 F %

=
®Patient with alcoholic hepatitis had fever [P]
® Acetaminopen in therapeutic dose [I]
®Placebo or no treatment [C]
®The primary outcome: [O]

®Liver function test

Systematic review worksheet



Were the criteria used to select articles for inclusion
appropriate £ #% < },?e P iE g 7

iz ] & ] NERE
aFa

Inclusion criteria:

(1) randomized controlled trials

(2) All review authors independently evaluated the titles and
abstracts of the reports of trials identified by electronic searches.
Copies of the full text were obtained for trials meeting the
selection criteria.

Systematic review worksheet



Were the included studies sufficiently valid for the type of
guestion asked
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Summary:

Rigorously controlled data in a variety
of subject groups do not support the conclusion that
therapeutic doses of paracetamol can cause severe liver
injury in alcohol-abusing patients. Treatment of patients
with paracetamol for at least 5 days appears safe in
patients who abuse alcohol, even in patients with comorbid
conditions such as hepatitis C, increased baseline
serum GGT, alcoholic hepatitis, or with an elevation of
serum ALT before treatment.
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Were the results similar from study to study
LRy e E e

_F e PR
¥k

1. Are recommended doses of acetaminophen hepatotoxic for

recently abstinent alcoholics? A randomized trial (Clinical Toxicology (2008) 46, 243—-
249)

2. The effect of acetaminophen (four grams a day for three consecutive days) on
hepatic tests in alcoholic patients--a multicenter randomized study. (BMC medicine
(2007))

3. A randomized trial to determine the change in alanine aminotransferase during
10 days of paracetamol (acetaminophen) administration in subjects who consume
moderate amounts of alcohol (Alimentary pharmacology & therapeutics (2007)
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- STUDIES 1= 2 & g * 3|3\ /}% A B}
e There are evidences to determine the

therapeutic dose of acetaminophen in
patients with alcoholic hepatitis.

e Evidence suggests that maximal therapeutic
dose of acetaminophen (4g/day) for at least 5
days does not significantly increase the risk of
abnormal liver function test.
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Thank you for your
attention!
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Liver cirrhosis

management of pain in patients with cirrhosis (grade C recommendation [lacking
direct evidence])based on review article

be aware patients may also have decreased renal function

if opioids cannot be avoided, use lowest possible dose with long intervals between
doses

tramadol reportedly safer than opioids without large studies

acetaminophen up to 2 g daily may be safe but should not be used if patient
continues to use alcohol

nonsteroidal anti-inflammatory drugs (NSAIDs) should be avoided due to bleeding
risk and decreased renal function

Reference - Med Clin North Am 2009 Jul;93(4):901

use of opioids in patients with cirrhosis (level 3 [lacking direct] evidence)

— oxycodone may not be metabolized to oxymorphone, resulting in accumulation of oxycodone
and noroxycodone

— morphine and oxymorphone require hepatic glucuronidation and may have increased
bioavailability

— Fentanyl and methadone are not affected by hepatic impairment
— Reference - Mayo Clin Proc 2009 Jul;84(7):613




