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【 CASE REPORT 】

Extremely Elevated Procalcitonin in a Case of
Acetaminophen Overdose and Acute Liver Injury

Yoshito Nishimura 1, Jakrin Kewcharoen 1 and Toni Narimasu 2

Abstract:
We herein report a 46-year-old man who suffered an intentional acetaminophen overdose. Laboratory re-

sults revealed leukocytosis and an elevated procalcitonin level (8.48 ng/mL). Computed tomography showed

findings suggesting possible colitis. Due to concerns about sepsis in addition to acetaminophen overdose, oral

N-acetyl cysteine and piperacillin/tazobactam were started. His procalcitonin levels further increased; how-

ever, the patient remained afebrile, and the C-reactive protein levels were normal. Piperacillin/tazobactam was

discontinued, and he remained stable without antibiotics. The present case shows that the toxicokinetics of

acetaminophen overdose can cause an elevated procalcitonin level. Furthermore, procalcitonin levels alone

should not guide the need for antibiotics in such cases.
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Introduction

Acetaminophen is an analgesic and antipyretic commonly

used by millions of people, with over 600 marketed prod-

ucts, including over-the-counter (OTC) drugs. Given its

popularity, acetaminophen overdose is the most common

cause of drug-induced acute liver injury in the United

States (1), and intentional acetaminophen overdose is often

cited as a common suicidal activity (2).

Patients with acetaminophen overdose often have non-

specific symptoms, such as generalized weakness, abdominal

pain, and nausea. While acetaminophen-induced liver injury

is considered to occur in a dose-dependent fashion, those

who overdose with relatively low-dose acetaminophen over

several days may still suffer liver toxicity. The serum

aminotransferase levels on admission are frequently within

normal limits but may rapidly increase within 24 hours after

hospitalization (3). The standard treatment for aceta-

minophen overdose is N-acetyl cysteine administration,

which effectively mitigates liver injury if administered

early (4).

Procalcitonin (PCT), an active precursor of calcitonin, is

associated with the response to bacterial infection (5). De-

spite its usefulness for guiding antibiotic therapy in cases of

severe infection, such as sepsis (6-8), dependence on PCT to

diagnose sepsis has been the subject of debate over the past

several years (9, 10).

We herein report a case of intentional acetaminophen

overdose in a patient with a significantly elevated PCT level.

While the patient received antibiotics initially, the medical

team ruled out sepsis following an observation period. The

elevated PCT level was considered to be acetaminophen-

induced. This case shows that acetaminophen overdose can

significantly increase PCT levels and mimic sepsis, resulting

in unnecessary antibiotic use.

Case Report

A 46-year-old Vietnamese man with a relevant medical

history of schizophrenia, recurrent suicidal ideation (SI), hy-

pertension (HTN), and insulin-dependent diabetes type 2

(IDDM2) presented to the emergency department (ED) with

an altered mental status and SI. According to the patient, he

had been in his usual state of health until 4 days prior to the

ED visit, when he began to have SI and ingested large
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Table　1.　Laboratory Results on Admission.

Parameter Value (Reference range)/units

WBC 20,000 (3,800-10,800)/μL

Hemoglobin 16.6 (13.7-17.5) g/dL

Platelet 304 (151-424×103)/μL

Sodium 136 (133-145) mEq/L

Potassium 3.3 (3.3-5.1) mEq/L

Chloride 95 (95-108) mEq/L

Calcium 10.1 (8.3-10.5) mg/dL

BUN 17 (6-23) mg/dL

Creatinine 1.3 (0.6-1.4) mg/dL

AST 24 (0-40) IU/L

ALT 42 (0-41) IU/L

ALP 120 (35-129) IU/L

Total bilirubin 0.6 (0-1.2) mg/dL

Total protein 9.4 (6.4-8.3) g/dL

Albumin 5.4 (3.5-5.2) g/dL

PT-INR 1.1

Procalcitonin 8.48 (<0.05) ng/mL

Lactate 5.9 (0.5-2.2) mEq/L

Acetaminophen 75 (10-30) μg/mL

ALP: alkaline phosphatase, ALT: alanine transaminase, AST: as-

partate transaminase, BUN: blood urea nitrogen, PT-INR: pro-

thrombin time of the international normalized ratio, WBC: white 

blood cell

amounts of OTC acetaminophen tablets. He mentioned hav-

ing taken approximately 15 tabs of a 325-mg formula (about

4.9 g of acetaminophen) every day for the past 4 days. He

denied any recent use of alcohol or other illicit drugs, in-

cluding methamphetamine, marijuana, or benzodiazepines.

He was brought to the ED by his family after admitting tak-

ing acetaminophen in a suicide attempt.

The patient had diffuse abdominal pain without radiation,

associated with nausea and watery diarrhea. His medical his-

tory was significant for HTN, IDDM2, chronic kidney dis-

ease (CKD) stage 3a, a history of right post-capsular

ischemic stroke, schizophrenia, anxiety disorder, and poly-

substance abuse, including benzodiazepines and metham-

phetamine. His daily medications were significant for multi-

ple psychiatric drugs, including Aripiprazole, Sertraline, and

Trazodone.

Upon presentation, he was hypertensive with a blood

pressure of 159/103 mmHg, pulse rate of 84 beats per min-

ute, and no fever. He was lethargic and irritable and was un-

able to provide a reliable history. No scleral icterus was

noted. There was left upper quadrant tenderness without

guarding on an abdominal examination. On a neurological

examination, his cranial nerves were grossly intact without

focal deficits. The results of initial laboratory investigations

are summarized in Table 1. On admission, the white blood

cell (WBC) count was 20,000/μL with a neutrophil predomi-

nance (86.9%). The basic metabolic panel, liver function

tests (LFTs), coagulation studies, and urinalysis findings

were grossly normal. His serum acetaminophen level was

elevated to 75 μg/mL (reference range: 10-30 μg/mL), while

serum ethanol and urine toxicology findings were negative.

However, his PCT and lactic acid levels were significantly

elevated at 8.48 ng/mL (reference range: <0.05 ng/mL) and

5.9 mEq/L (reference range: 0.5-2.2 mEq/L), respectively.

These findings raised concerns about sepsis and prompted

further diagnostics, including chest X-ray and contrast-

enhanced computed tomography (CT) from the abdomen to

the pelvis, given his reported gastrointestinal symptoms.

Chest X-ray showed no cardiomegaly or new infiltrates, but

CT revealed fluid-filled loops of bowel associated with colo-

nic wall thickening, suggesting possible enterocolitis. No he-

patic abscess, choledocholithiasis, or urinary tract obstruc-

tion noted.

Given his clinical presentation, leukocytosis with an ex-

tremely elevated PCT level, and the CT findings, empiric

treatment for both acetaminophen overdose and sepsis sec-

ondary to possible bacterial enterocolitis were started. For

the acetaminophen overdose, he was immediately started on

a 72-hour course with oral N-acetyl cysteine (NAC) (70 mg/

kg every 4 hours for 17 doses). For sepsis, the patient was

given piperacillin/tazobactam (PIPC/TAZ) 4.5 g every 6

hours after two sets of blood cultures were collected.

Table 2 summarizes the trends in WBCs, LFTs, PCT lev-

els, and other relevant laboratory results during hospitaliza-

tion. While his gastrointestinal symptoms had resolved and

remained clinically stable without a fever, his PCT level had

risen to 31.29 ng/mL on hospital day 3. However, his C-

reactive protein (CRP) level on the same day was within

normal limits (0.93 mg/dL; reference range: 0.0-1.0 mg/dL),

and his WBC count continued to show a decreasing trend.

Given the isolated elevation in his PCT level, underlying

sepsis was deemed unlikely, and PIPC/TAZ was discontin-

ued. This WBC count continued to normalize after discon-

tinuation of the antibiotics, and he remained afebrile. The fi-

nal result of blood cultures obtained on admission was nega-

tive. Liver enzyme levels peaked on hospital day 4, requir-

ing an extension of oral NAC therapy. Due to persistent SI,

he was transferred to the inpatient psychiatric unit on hospi-

tal day 5.

Discussion

Serum PCT has become a standard laboratory test per-

formed in daily practice. While PCT might be useful for di-

agnosing sepsis or reducing the duration of antibiotic ther-

apy in some cases of bacterial infections (5-9, 11), previous

studies have reported that the PCT level is also increased in

other disorders, including shock, trauma, hepatic or renal

failure, malignancy, and some autoimmune disor-

ders (11, 12). As in the present case with a significantly ele-

vated PCT level (31.29 ng/mL), a few case reports have also

noted that patients with acute liver failure due to aceta-

minophen intoxication without infection had high PCT lev-

els (Table 3) (13-15). Our patient had increased PCT levels

ahead of AST and ALT elevation, which might have been

due to the relatively rapid induction time of PCT (about two
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Table　2.　Trends of Creatine Kinase, Creatinine, and Liver Function Tests.

Parameter Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 (Reference range)/units

WBC 20,000 23,610 12,130 11,320 10,350 (3,800-10,800) /μL

PCT 8.48 31.29 13.54 (<0.05) ng/mL

CRP 0.93 (0.0-1.0) mg/dL

AST 24 17 65 484 190 73 (0-40) IU/L

ALT 42 33 69 520 500 359 (0-41) IU/L

ALT: alanine transaminase, AST: aspartate transaminase, BUN: blood urea nitrogen, CRP: C-reactive protein, 

PCT: procalcitonin, WBC: white blood cell

Table　3.　Summary of Adult Cases with Acetaminophen Toxicity who Had Elevated Procalcitonin.

Case Ref
Age/

Sex

Total 

acetaminophen 

dose (mg)

Acetaminophen 

concentration 

(μg/mL)

PCT 

(ng/mL)

CRP 

(mg/dL)

AST 

(IU/L)

ALT 

(IU/L)

1 14 24/F 8,000 <0.5 31.89 <0.05 20 11

2 14 51/M 23,600 116.9 45.66 0.18 2,508 1,473

3 15 65/- 20,000 162.4 23.15 <0.03 11,939 6,988

4 15 34/- 38,000 149.6 79.78 <0.03 N/A 18

5 Present case 46/M 19,600 75.0 31.29 0.93 484 520

The sex of cases 3 and 4 was not specified in the manuscript.

ALT: alanine transaminase, AST: aspartate transaminase, CRP: C-reactive protein, PCT: procalcitonin, Ref: reference

to four hours after the insults) (11). While the reason why

patients with acetaminophen intoxication have markedly ele-

vated PCT levels is unclear, it has been speculated that

acetaminophen-induced hepatocyte damage and subsequent

activation of inflammasomes may induce interleukin-2 and

tumor necrosis factor-alpha release, which leads to PCT re-

lease from hepatocytes (14). Further research is needed to

clarify the pathophysiology underlying PCT elevation in

cases of acetaminophen intoxication, but providers should be

aware that extremely elevated PCT levels are not synony-

mous with sepsis in these cases.

In addition, previous case reports on acetaminophen in-

toxication without sepsis noted normal or low serum CRP

level despite PCT elevation (14, 15), which echoes the find-

ings in this case report. Although a previous study showed

no significant correlation between serum PCT levels and the

clinical prognosis in pediatric patients with acetaminophen

toxicity (13), whether or not the extent of PCT elevation

correlates with a poor clinical prognosis in adult cases of

acetaminophen overdose is still unclear. Future studies

should clarify whether or not elevated PCT levels can pre-

dict acetaminophen-induced liver injury at an earlier stage,

and the discrepancy in serum PCT and CRP levels might be

useful in determining if patients have concomitant sepsis

with acetaminophen intoxication.

Global health experts have recently noted that antimicro-

bial resistance (AMR) and stewardship are urgent public

health agendas (16, 17). While the PCT-guided use of anti-

biotics is useful in some cases, the utility of the PCT level

alone in acetaminophen intoxication as an indicator of sepsis

is questionable. The clinical decision on whether or not to

start antibiotics with acetaminophen intoxication should be

based on a comprehensive assessment of the clinical presen-

tation, which is the gold standard of sepsis, in order to de-

crease the unnecessary use of antibiotics and reduce the risk

of resistant pathogens in the future.
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