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Acetaminophen Toxicity
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BEEERSE (PMH) : REXRR She took an over-the-counter

medicine (acetaminophen) for
BEEFHIE (PSH) : & her pain.
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Synopsis of Physical Exam:

T 98.6° F Oral, BP 115/75, HR 114, RR 18, Pulse Ox: 100% on RA.

Patient appears uncomfortable secondary to pain with scleral icterus, jaundiced skin, dry

mucous membranes, and tenderness to palpation (TTP) in right upper quadrant of abdomen.
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Vital Signs:

Temp:
BP:
P:

RR:

Pulse Ox:

96.6° F
115/75
114

18

100% on room air
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Physical findings:
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Laboratory EXAMINATION

142 mEq/L
3.4 mEq/L

WBC 5.4 x 103/uL _
92 mEq/L

Hgb 12.0 g/dL : 22 mEq/L

Hct 36% i 16 mg/dL

Platelets 173 x 103/uL 5 0.9 mg/dL

Glucose 86 mg/dL

ALT 194 Units/L

AST 137 Units/L
33.8 seconds Alk phos 104 Units/L
15.1 seconds Serum bilirubin 3.4 mg/dL (total)

1.2 0.3mg/dL (direct)
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TR BT Alcohol hepatitis
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Viral hepatitis
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DIAGNOSTIC STUDIES

Prompt 6:

“Based on what you know and your working differential diagnosis, what, if any, diagnostic

studies would you order?”

Prompt 7:

“Doctor, you ordered X. Why X?”

ASK THIS PROMPT TWICE ABOUT TWO SEPARATE TOPICS




Urine Drug Screen:

Ethanol Screen:
Amphetamines:
Barbiturates:
Benzodiazepines:
Cocaine:

Opiates:

Phencyclidine (PCP):

Methadone:
Oxycodone Screen:

Fentanyl, Urine

None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected

None Detected




Serum Alcohol:

Stimulus #6

APAP, Salicylate level

Acetaminophen:

Salicylates:

<25 mg/dL

327 pug/mL

<1 mg/dL




Right Upper Quadrant US

No evidence of gallstones. No gallbladder wall thickening. No pericholecystic fluid.




TREATMENT AND OTHER ACTIONS

Prompt 8:

“Based on what you now know, what treatments, if any, would you order and/or what

actions, if any, would you perform?”

Prompt 9:

“Doctor, you ordered X. Why X?”

ASK THIS PROMPT TWICE ABOUT TWO SEPARATE TOPICS

Examples: “Doctor, you ordered intravenous fluids (IVFs), why IVEs? Doctor, you
ordered N-Acetylcysteine (NAC), why NAC?”




Scoring Guidelines:

Rationale: NAC for elevated acetaminophen level and abnormal liver function tests (LFTs)

(chronic ingestions so unable to use Rumack-Matthews nomogram)

Intravenous fluids (IVFs) for tachycardia and dry mucous membranes on exam




FINAL DIAGNOSIS
Prompt 10:
“Based on everything you know about this case, what is your final diagnosis?”

1. Acetaminophen toxicity

Scoring Guidelines:

Rationale: Verbalizing acetaminophen toxicity or acetaminophen overdose meets the critical

action. If the candidate mentions something vague such as abdominal pain or liver

dysfunction, examiner asks “Can you be more specific about the diagnosis?”




B

Prompt 11:

“Based on what you know, what should be the disposition of this patient?”

Prompt 12:

“Why would you [admit/discharge] this patient?”
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TRANSITION OF CARE

Prompt 13:

“What specific actions would you take at the time of [admission/discharge]?
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Cureus. 2025 Jan 7;17(1):e77068. doi: 10.7759/cureus.77068
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Laboratory findings

= Laboratory values were significant for K 5.5 mmol/L, HCO3
18 mmol/L, aspartate transaminase (AST) 3,812 IU/L, alanine
aminotransferase (ALT) 6,222 IU/L, international normalized
ratio (INR) 2.5, prothrombin time (PT) 26.8 sec, and
ammonia 119 ymol/L. Comprehensive urine drug screening
(UDS) was positive for tetrahydrocannabinol (THC). The
patient had undetectable ethanol and salicylate levels. An
acetaminophen level was found to be 24 mcg/mL at ~24 h
post-ingestion . NAC infusion at 12.5 mg/kg/hour was
initiated at this time.

m EBV PCR was positive, EBV

Ammonia 119 pmol/L 9-26 pmol/L
= Capsid Ag IgM was elevated e 38121U/L  5-40U/L
= (96.4), and EBV Capsid Ag ALT 6,2221U/L  7-56 U/L

- IgG WEIS negative . PT 26.8 seconds  10.0-14.0 seconds
INR 2.5 0.8-1.2

Ethanol Levels Undetectable Undetectable

Salicylate Levels Undetectable Undetectable

Acetaminophen Level (24 Hours Post-ingestion) 24 mcg/mL 0 mcg/mL



= Addition of a fomepizole IV loading dose of 15 mg/kg to
prevent additional hepatic injury in the setting of refractory
LFT elevations. AST and ALT levels slowly decreased and
she was eventually cleared for discharge with instructions
for strict outpatient follow-up [ —— |

25 4,062 2,314
33 6,222 3,812
37 5,657 3,764

43 4,652 3,601

47 2,931 3,192

2,033 2,770
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387 1,519
251 1,281
139
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s A 26-year-old nonalcoholic female presented to
the emergency department with a history: of 4
days fever which was intermittent; the maximum
temperature recorded was 102 F, associated with
headache, retroorbital pain, and myalgia but
without chills'and rigor.
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= A 26-year-old nonalcoholic female presented to
the emergency department with a history of 4
days fever which was intermittent; the maximum
temperature recorded was 102°F, associated with
headache, retroorbital pain, and myalgia but
without chills and rigor.

—{EFERRR M S (high fever) 4X7ER S E
{REEAEAIE — (TR i R ad e R R

1. There was no history off mucocutaneous bleeding or bruises.
u2.There was a history of multiple episodes of nausea and
s vomiting along with diffuse abdominal pain and distension,
= |0Ss of appetite, and the generalized weakness associated
s With acute shortness of breath.
=3.There was no history of chest pain, palpitation, orthopnea,
s dizziness, loss of consciousness, abnormal body movements,
= Or altered sensorium. There was no similar history in the past.

=d. Gyn-Obs history---Jm A& e a4 1%, LMP: 35KH10K
w5, 75725 i B B AT ISP B
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Physical examination S35 7l = [ —
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= On examination, her blood pressure was 100/60 without a
significant postural drop, pulse was 106 beats/min, oxygen
saturation at room temperature was 98%, respiratory rate
was 20/min, and the temperature was 101.4 F. She was
well-oriented to time, place, and person. On abdominal
examination, it was grossly distended with dull percussion
with decreased bowel sound. There was the presence of
crackles over the lower surface of both lung fields. Her
heart sound was normal.
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Achhamni et al. Annals of Medicine & Surgery (2023)

Investigations done on the day of admission

Investigations

Results

Reference range

Total leukocyte count
(cells/mm?)
Differential count (%)

Hemoglobin (g%)

Packed cell volume (%)
Platelets (cells/mm®)

Alanine transaminase (UN)
Aspartate transaminase (UA)
Total bilirubin (mg/dl)
Conjugated bilirubin (mag/dl)
Unconjugated bilirubin (mg/dl)
Alkaline phosphatase (L)
Prothrombin time (s)

Control (s)

Random blood glucose (mg/dl)
C—reactive protein (mag/l)
Creatinine (mg/dl)

Urea (mg/dI)

Total protein, serum (g/dl)
Albumin, serum (g/dI)

Serum lactate (mmol/l)

11 950

Neutrophils: 60.90,
lymphocytes: 34.30
12.4
35.20
78 000
2202
74 160
4.70
1.40
1.20
3N
19.50
14
60
87

19

4000-11 00O

Neutrophils: 4070,
lymphocytes: 2045

11.9-14.6
40-50

150 000450 000

9.0-52
14-36
0.2-1.3
0-0.3
0.01
30-126
11.0-16

80-140
0-10
0.52-1.04
1545
6.3-8.2
3.5-5.0
0.7-2.0
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Achhami et al. Annals of Medicine & Surgery (2023)

Investigations done on the day of admission

Investigations

Results

Reference range

Total leukocyte count
(cells/mm?)
Differential count (%)

Hemoglobin (g%)
Packed cell volume (%)
Platelets (cells/mm®)

Alanine transaminase (U/)
Aspartate transaminase (U/)
Total bilirubin {mg/di)
Conjugated bilirubin (mg/dl)
Unconjugated bilirubin {mg/dl)
Alkaline phosphatase (L/1)
Prothrombin time (s)

Control (s)

Random blood glucose (mg/dl)
C—reactive protein (ma/l)
Creatinine (mg/dl)

Urea (mgy/dI)

Total protein, serum (g/dl)
Albumin, serum (g/dI)

Serum lactate (mmol/l)

11 950

Neutrophils: 60.90,
lymphocytes: 34.30
12.4
35.20
78 000
2202
74 160
470
1.40
1.20
311
19.50
14
60
87

19

4000-11 000

Neutrophils: 4070,
lymphocytes: 2045
11.9-14.6
40-50
150 000—450 000
9.0-52
14-36
0.2-1.3
0-0.3
0.01
30-126
11.0-16

80-140
0-10
0.52-1.04
1545
6.3-8.2
3.5-5.0
0.7-2.0
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4.Metabolic acidosis.

Acute liver failure




Blood examination

o LIER ~ B RA% & el A im iR e A i MR B 45 R

u IKAZUE'[‘_&L ° malaria, hepatitis viruses, scrub typhus, and leptospira were negative.
o 2 BAEMAVIMNR RIS p 2R B DR EaE AR 1
n dengue viral antigen nonstructural protein 1 was detected in her blood.

dengue viral antigen nonstructural protein 1,22 {fE?

Hong-Ru Chen, Yen-Chung Lai & Trai-Ming Yeh
Dengue virus non-structural protein 1: a pathogenic factor, therapeutic target, and
vaccine candidate Journal of Biomedical Science J Biomed Sci 25, 58 (2018).

Dengue virus (DENV) infection is the most common mosquito-transmitted viral infection. DENV
infection can cause mild dengue fever or severe dengue hemorrhagic fever (DHF)/dengue
shock syndrome (DSS). Hemorrhage and vascular leakage are two characteristic symptoms of
DHF/DSS. However, due to the limited understanding of dengue pathogenesis, no satisfactory
therapies to treat nor vaccine to prevent dengue infection are available, and the mortality of
DHF/DSS is still high. DENV nonstructural protein 1 (NS1), which can be secreted in
patients’ sera, has been used as an early diagnostic marker for dengue infection for many
years. However, the roles of NS1 in dengue-induced vascular leakage were described only
recently. In this article, the pathogenic roles of DENV NS1 in hemorrhage and vascular leakage
are reviewed, and the possibility of using NS1 as a therapeutic target and vaccine candidate is
discussed.
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~ERE % F o 2 H A 14354 2 # % a(structural protein) #7578k £ B &
(nonstructural protein) - & 4 3 4 # & & NS1 antigen.f & & 47 #2 < 24 B 4 &
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IgG/igM Ab

10 pl of plasma or serum for early convalescence
phase samples (after day 5 ~ 14)

3 drops (110 pl) of plasma or serum
for early acute phase samples (day 1 ~5)
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Dengue Virus Protein Schematic Diagram
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Fig. 2 Structural proteome of dengue virus

Dengue Fever virus is a RNA virus and homogeneous to West Nile virus, Japanese
encephalitis virus and yellow fever virus. Genome of the dengue virus contains about
11,000 nucleotide bases, which code three different types of protein molecules (C, prM
and E) that form the virus particle and seven other types of protein molecules that are
found in infected host cells only and are required for life cycle of the virus.

1.Capsid proteins (C) Capsid protein (12 kDa) of mature DENV is highly basic

2.Membrane protein (prM/M) prM, also termed as precursor-membrane protein,

3.Envelope protein (E) Envelope protein is a glycoprotein belonging to class Il viral membrane
fusion protein

4.Non-structural protein (NS) The seven non-structural proteins include NS1, NS2a, NS2b, NS3,
NS4a, NS4b, NS5. NS1 plays important role in structural stability and secretion of NSTin dimeric
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Clinical course-1

Figure 1. Computed tomography scan of whole abdomen: Gross ascites with large amount of bilateral pleural effusion with bilateral lower lobe atelectasis.

The ultrasound of the abdomen and pelvic done on the day of admission showed
moderate ascites with bilateral pleural effusion. The following day after the
admission, she had four to five episodes of nausea and vomiting, for which she
was kept nil per oral. She was started on intravenous fluids and antiemetic due to
worsening lactate levels and persistent tachycardia; later that day, she complained

of severe abdominal pain and respiratory difficulty, for which she was shifted to the
ICU.



= bilateral pleural effusion-=> '




Clinical course-2

During the third day, her abdominal distension
progressively increased, and she became tachypneic,
confused, drowsy, and restless. She was subsequently
diagnosed with Dengue shock syndrome with ALF
and grade III Hepatic Encephalopathy evidenced by
altered liver biochemistry with coagulopathy, severe lactic
acidosis, and altered level of the sensorium.
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Clinical course-3

s She was started on antibiotics, enema, diuretics,
proton pump inhibitors, methylprednisolone,
lactulose, 20% albumin infusion, N-acetylcysteine,
and was kept on total parenteral nutrition.
Hepatotoxic medications were avoided. She was
intubated due to altered level of consciousness to

protect her airway. The computed tomography scan of
whole abdomen was done on the third day of hospital
admission (Fig. 1). Therapeutic tapping of ascitic fluid was

done to provide relief to the patient. Over time, her
deranged transaminases (Fig. 2) level was
improved. Her coagulopathy which was deranged
(Fig. 3), was appropriately managed with fresh
frozen plasma and vitamin K. Slowly her clinical
status as well as biochemical profiles was improved.



Clinical course-4

s She was completely weaned off the ventilator on
the fifth day of intubation. After 20 days, she was
discharged from the hospital. Later during a
follow-up visit, her transaminase levels were
within normal range.

LIVER TRANSAMINASE LEVEL (U/L)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
DAYS OF ADMISSION
——— ALT (U/L) —+— AST(U/L)

Figure 2. Liver transaminases level. ALT, alanine fransaminase; AST, aspartate transaminase.



Q7,Clinical course: B & GRS LB A iE T A b E
RELIKIE — LR 5 F51E (assessment parameters).
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sThe most common definition of ALF involves any degree of
mental deterioration (encephalopathy) in a patient without
underlying cirrhosis and an illness lasting less than 26
weeks10. Evidence of coagulation irregularity, often an
international normalized ratio of 1.5, is also included.

sDegree of encephalopathy
sCoagulation irregularity.
sBlood ammonia. Serum bilirubin



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9949865/#R10

Causes of hepatic coma

1. Dengue hemorrhagic fever is diagnosed by the presence of fever with signs of
hemorrhages, thrombocytopenia, and plasma leakage4. Dengue shock syndrome is
the most severe form of dengue, which can affect several organs, including the
liver, brain, and kidney, and result in fatal outcomes.

2. Liver involvement in dengue is a crucial ([3#{48 X)feature, and the effect
ranges from an asymptomatic rise in liver enzymes to the development of ALF

3. falHF B B AT ez 22 &

@ Dengue patients who presented with abdominal pain, nausea, vomiting, and
anorexia should be evaluated for liver involvement11.

@) Liver function test and coagulopathy

4. Mechanism of ALF;:

m The exact pathophysiology behind liver failure in dengue is not clear. The possible hypothesis
includes T-cell-mediated host immunity and the underlying cytokine storm, which is also
known as cytokine “Tsunami”4,12,13. Interleukin-22 and interleukin-17 are particularly
responsible for liver injury

m  ALF often results in multiorgan dysfunction including hemodynamic instability, renal failure,
cerebral edema, and even death because of shock


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9949865/#R4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9949865/#R11
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9949865/#R4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9949865/#R12
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9949865/#R13

Dengue shock syndrome and ALF

s Dengue shock syndrome is the most severe form of
dengue, which can affect several organs, including
the liver, brain, and kidney, and result in fatal
outcomes [Samanta and Sharma, 2015].

= Liver involvement in dengue is a crucial feature,
and the effect ranges from an asymptomatic rise in
liver enzymes to the development of ALF.

Samanta J, Sharma V. Dengue and its effects on liver. World J Clin Cases
2015;3:125. ( Department of Gastro-enterology, Posteraduate Institute of Medical Education
and Research, Chandigarh 160012, India.)
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s ALF often results in multiorgan dysfunction
including hemodynamic instability, renal failure,
cerebral edema, and even death because of
shock[4,12]. Souza et al.[14] found that
74.29% of patients with serologically
confirmed dengue had significantly elevated
transaminase. Many studies have point that the
elevation of AST is more than alanine
aminotransferase (ALT). The change in the ratio of
aspartate aminotransferase (AST)/ALT is rarely
observed in hepatitis A, B, or C viruses—induced
acute hepatitis but only in Dengue fever[4]. Later
Kuo et al.[15] and Nguyen et al.[16] found that
the level of AST was higher than that of ALT.
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Souza et al. 14 found that 74.2% of patients with serologically confirmed
dengue had significantly elevated transaminase. Many studies have point that
the elevation of AST is more than alanine aminotransferase (ALT). The change
in the ratio of aspartate aminotransferase (AST)/ALT is rarely observed in
hepatitis A, B, or C viruses-induced acute hepatitis but only in Dengue fever4.

Later Kuo et al. 15 and Nguyen et al. 16 found that the level of AST was higher
than that of ALT. Damaged striated muscle, cardiac muscle, and erythrocytes
release the AST, which could be the reason for the high level of AST as
compared with ALT17,18.

The prothrombin time and activated partial thromboplastin time are
prognostic variables used to evaluate the degree of liver damage and serve as
indicators of bleeding in individuals with ALF19.

Severe coagulopathy-like disseminated intravascular coagulation, severe
sepsis, renal impairment, increased intracranial pressure resulting in cerebral
edema, and cardiopulmonary collapse resulting in multiple organ failure are all
complications of ALF20,21.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9949865/#R14
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9949865/#R4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9949865/#R15
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9949865/#R16
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9949865/#R17
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9949865/#R18
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9949865/#R19
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9949865/#R20
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9949865/#R21
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1. Severe coagulopathy-like disseminated intravascular coagulation, severe
sepsis, renal impairment, increased intracranial pressure resulting in cerebral

edema, and cardiopulmonary collapse resulting in multiple organ failure are all
complications of ALF20,21.

m Coagulations disorders should be addressed as well.

2. During ALF, complications like metabolic abnormalities, either due to infections
or electrolyte abnormalities, should be corrected.

3. Hepatic encephalopathy is usually corrected by restricting protein intake along
with the administration of lactulose and antibiotics like rifamixin and neomycin
(nephrotoxic). However, lactulose is frequently prescribed to patients who have
hepatic encephalopathy as a result of chronic liver illness. However, its utility in
cases of sudden liver failure is debatable. According to one study, receiving
lactulose helped patients with ALF live a small increase in survival time22


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9949865/#R20
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9949865/#R21
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9949865/#R22

m 4 Other treatment principles include the administration of
N-acetyl cysteine, which has a crucial role in preventing

free radicals-mediated hepatocyte damage
and prevention of hypoperfusion, dengue shock syndrome, or dengue
hemorrhagic fever. Although this plays a specific role in mitigating the process,
none is proven beneficial in all cases.
5. The last resort is a liver transplant in the case of ALF; however, it is not that
feasible due to a limited number of donors.
6. Future: Preventive measures:

m new methods should be developed to prevent as the dengue virus spread and
new drugs should be discovered to prevent hepatotoxic injury23,24.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9949865/#R23
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9949865/#R24
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Dengue fever with liver problems in Taiwan
3 cases died of acute liver failure.(1992)
Total cases: 270

» (1987411 H £ 1988412 H iV FHAR] - imiE A LA 1254 5514
FILASAA M B 1T T B B T IRER 2 - R REE RIS (
AST) ~ NRBLEZRES (ALT) ~ BBALER - mglEraBals - -4 2K
fig (G-GT) 7/KM47 R /493.3% ~ 82.2% ~ 7.2% ~ 16.3%7F183.0% - {£ A
ZEE T EREEITE AEEE 2 HE - E1E 11.1% 1 7.4% §Y £
EH > BREENAEIRE AST M1 ALT IEH _EFRAY 10 £% - &1 -
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Chung-Huang Kuo et al (CGMH, Kaoshiung) Frig&£{beEfSEE . Kuo

CH, Tai DI, Chang-Chien CS, et al. Liver biochemical tests and
dengue fever. Am J Trop Med Hyg 1992;47:265-270 (L1127)




Abnormal liver functions in Dengue
fever (Taiwan, 1992)

sLiver functions) % abnormality
N

R AR L EES (AST) 93.

N ERS (ALT) 82,2

wfB4L 7.2

Chung-Huang Kuo et al (CGMH, Kaoshiung) Liver biochemical tests and
dengue fever. Am J Trop Med Hyg 1992;47:265-270 (L1127)



Conclusion
» QULFHE T iE—mEEeTamiy OB/ EiéEEm.

1. Dengue fever has been a significant burden in countries with poor resources. Since most
dengue cases are better with conservative treatment, few develop serious complications.
2. Although liver involvement is mild in many cases, there are ALF cases associated with
high morbidity and mortality due to complications such as encephalopathy, severe
bleeding, renal failure, and metabolic acidosis. 3 People infected more than one time
with different serotypes increase the risk of severe complications and mortality.

2. 4 To accurately diagnose dengue and prevent misdiagnosis as viral hepatitis in dengue-
endemic areas, clinicians must be aware of the need for early patient monitoring and
measurement of suitable laboratory data. The afflicted patient’s health, bleeding, and
laboratory-determined markers such as complete blood count, serum transaminase levels,
prothrombin time, and international normalized ratio should thus be constantly
monitored while assuring adequate supportive care and treatment. Z= 512N B2 S M4 51

S EREE

3. 5. Resource-limited countries like many countries in Asia are facing an increasing case of
dengue fever with increasing serious complications.



Cheng-Yi Wang
2025.09.26
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