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Abstract

BACKGROUND

All drugs have the potential to cause drug-induced lung injury both during and after
drug administration. Acetaminophen has been reported to cause drug-induced lung
injury, although this is extremely rare. Herein, we present an extremely rare case of

acetaminophen-induced pneumonia.

CASE SUMMARY

A healthy 35-year-old Japanese woman visited a neighborhood clinic with complaints
of fever and malaise following a tick bite. Her treatment included 1,500 mg
acetaminophen (Caronal®) and subsequently minocycline (200 mg) and acetaminophen
(2,000 mg; Caronal®) daily when her condition did not improve; the patient was
eventually hospitalized. The patient’s chest computed tomography (CT) revealed
consolidation and ground-glass opacities in the right middle and lower lobes.
Minocycline was shifted to sulbactam/ampicillin. However, her fever did not improve
during follow-up, and her chest CT revealed extensive ground-glass opacities in the
right middle and lower lobes and thick infiltrative shadows in the bilateral basal areas.
Drug-induced lung injury was suspected; hence, acetaminophen was discontinued. The
fever resolved immediately, and inflammatory response and respiratory imaging
findings improved. A drug-induced lymphocyte stimulation test was performed against
acetaminophen (Caronal®), and significant proliferation of lymphocytes was noted only

for acetaminophen (stimulation index, 2.1).

CONCLUSION
Even common drugs such as over-the-counter drugs can cause drug-induced lung

damage.
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Core Tip: We present an extremely rare case of acetaminophen-induced lung injury.
Even common drugs, including over-the-counter drugs, can cause lung injury,

warranting consideration when evaluating emergent lung disease.

INTRODUCTION

All drugs have the potential to cause drug-induced lung injury both during and after
drug administration. Although this is extremely rare, acetaminophen can also
reportedly cause drug-induced lung injuryl!l. Drug-induced lung disease is associated
with a variety of pathophysiologic and clinical presentations and syndromes. However,
certain clinical patterns of pneumonia are likely to occur with specific types of drugs, as
previously reported(2l. The drug provocation test is the gold standard for confirming the
diagnosis of drug hypersensitivity3l. However, this test is associated with a high risk of
severe side effects; therefore, its use is controversial.

In clinical practice, resolution of symptoms after suspected drug exposure
cessation is usually sufficient for diagnosis without the need for rechallengel®l. The
diagnosis of drug-induced lung injury is based on a combination of information,
including symptoms, physical examinations, drug intake and medical history, and
imaging and pathological findingsPl. Acetaminophen-induced lung injury generally
presents as a clinical form of drug-induced eosinophilic pneumoniall2l. Acetaminophen
is one of the most frequently used drugs, and a few studies have reported
acetaminophen-induced lung injury. Herein, we describe the clinical characteristics of

acetaminophen-induced pneumonia in a Japanese woman.

CASE PRESENTATION

Chief complaints




A healthy 35-year-old Japanese woman visited a neighborhood clinic 7 days before

hospitalization with complaints of fever and malaise.

History of present illness

She was bitten by a tick while cleaning her house 9 days before hospitalization.

History of past illness

Nothing in particular.

Personal and family history
Her personal and family history were unremarkable. On admission, she had no history

of smoking or allergies either.

Physical examination
On physical examination at admission, the patient’s temperature was 37.3°C, blood
pressure was 93/52 mmHg, pulse rate was 72 beats/min, respiration rate was 16
breaths/min, and peripheral capillary oxygen saturation level was 96% (room air).

Respiratory and cardiovascular tests yielded clear results. Lymph nodes were palpable

in the right axilla with two erythematous patches in the surrounding area.

Laboratory examinations

The patient’s peripheral white blood cell count was 8310/ mm?3, with 86.5% neutrophils,
11.7% lymphocytes, and 0.0% eosinophils. Her C-reactive protein level was 31.65
mg/dL. Tests for antibodies against Orientia tsutsugamushi showed negative findings.
Blood culture results were also negative. Urine culture revealed Enterococcus species and

coagulase-negative Staphylococci (Table 1).

Imaging examinations




Chest radiography revealed interstitial shadows in the right lower lung (Figure 1A).
Physical examination revealed a palpable right axillary lymph node; therefore,
thoracoabdominal computed toography (CT) was performed for deep lymph node
evaluation. Chest CT revealed consolidation and ground-glass opacities in the right
middle and lower lobes (Figure 2A). Minocycline was discontinued because of the low
risk of rickettsial infection. Acetaminophen (Caronal®) 2000 mg was administered
orally, and acetaminophen (Acelio®) 500 mg was administered intravenously for

symptomatic treatment.

FURTHER DIAGNOSTIC WORK-UP

We suspected pyelonephritis; based on the antimicrobial susceptibility of urine culture
results, we administered sulbactam/ampicillin 3 g every 6 h for 3 days. However, fever
of >38°C persisted. On day 4 of hospitalization, repeat chest radiography revealed
worsening of interstitial shadows in the right lower lung (Figure 1B), and chest CT
revealed extensive ground-glass opacities mainly in the right middle and lower lobes
and thick infiltrative shadows in the bilateral basal areas. In addition, thickening of the
interlobular septum, bronchovascular bundles, and bilateral pleural effusions suggested

eosinophilic pneumonia or organizing pneumonia (Figure 2B, 2C).

FINAL DIAGNOSIS

We suspected atypical pneumonia or interstitial pneumonia and investigated the
patient for infections and collagen diseases; however, serological tests for common
causative agents of atypical pneumonia and autoimmune disease-associated

autoantibodies revealed negative results (Table 1).

TREATMENT
The patient was treated with acetaminophen 1500 mg (Caronal®); however, her
condition did not improve. Three days before hospitalization, she presented with a

fever of 38°C and a lack of appetite. We suspected rickettsial infection at this time and




initiated daily administration of minocycline (200 mg) and acetaminophen (2,000 mg;
Caronal®); however, her condition did not improve; therefore, she was admitted to our
hospital.

Atypical pneumonia was considered in the differential diagnosis, and azithromycin 500
mg was administered as the first dose, followed by 250 mg every 24 h for 5 days after
the second dose. Since we suspected drug-induced lung injury, acetaminophen was
discontinued and replaced with a nonsteroidal anti-inflammatory drug, resulting in
resolution of fever on day 6 of hospitalization and improvement in inflammatory
response and pulmonary imaging findings, without immunosuppressive or anti-
inflammatory therapy, on day 10 of hospitalization (Figure 2D). Hypoxemia was not
observed during hospitalization; therefore, the drug was discontinued, and the patient
was discharged on the day 13 of hospitalization. The drug-induced lymphocyte
stimulation test (DLST) was performed against acetaminophen (Caronal®) and
minocycline post-discharge, and negative results were obtained for minocycline, with
significant proliferation of lymphocytes noted only for acetaminophen and a
stimulation index of 2.1. The sensitivity of the DLST is reported to be 60-70%, and its
specificity is 85%6]; however, false-positive results have also been reported!”]; therefore,

the DLST was only intended to assist the diagnostic process.

OUTCOME AND FOLLOW-UP

The diagﬁ)stic criteria for drug-induced lung injury outlined by Camus et all2l are as
follows: (1) correct identification of the drug; (2) singularity of the drug; (3) temporal
eligibility; (4) characteristic clinical, imaging, bronchoalveolar lavage, and pathologic
patterns of reaction to the specific drug; and (5) exclusion of other causes of interstitial
lung disease (ILD). The patient was healthy, had no history of ILD, and had a new
history of acetaminophen and minocycline exposure. Minocycline was administered for
3 days and discontinued on admission. The patient developed drug-induced
eosinophilic pneumonia-like imaging findings on day 4 of hospitalization. The imaging

findings worsened gradually after discontinuation of minocycline until day 4 of




hospitalization, suggesting that minocycline was unlikely to have influenced the
patient's disease. On the other hand, symptoms and imaging findings rapidly improved
after discontinuation of acetaminophen on day 4 of hospitalization. In addition, other
potential causes of ILD, such as infections and collagen diseases, were excluded.
Although the drug provocation test was not performed, all diagnostic criteria were met,
and acetaminophen-induced pneumonia was diagnosed. No recurrence of ILD was

observed in the last 4 years since the patient first visited our clinic.

DISCUSSION

We report an extremely rare case of acetaminophen-induced lung injury. Although the
drug provocation test was not performed in this case, we diagnosed acetaminophen-
induced lung injury based on the history of drug administration, clinical course, and
DLST results. The imaging findings suggested eosinophilic pneumonia; however, since
bronchoalveolar lavage was not performed, the diagnosis could not be confirmed.
Acetaminophen is an extremely rare causative agent of drug-induced pneumonial®.2891.
Acetaminophen-induced lung injury has been reported in 16 patients, excluding the
patient in this case, as indexed in PubMed (Table 2)[10-2], Among the 17 patients,
including our patient, 12 (70.6%) were female patients, 5 (29.4%) were male patients,
and 16 (94.1%) were Japanese patients. Only one case of a Caucasian patient has been
reported in another country. The patients” median age was 64 years (interquartile range
[IQR], 45-72 years). Acetaminophen and over-the-counter drugs containing
acetaminophen were the causative agents in 9 (52.9%) and 8 (47.1%) patients,
respectively. Seven (41.1%) patients met the diagnostic criteria for drug-induced
eosinophilic pneumonial'#l. The median time (in days) between drug exposure and the
onset of respiratory symptoms was 5 days (IQR, 3-11 days); the onset was often
relatively short-lived after the initiation of medication. In all patients, the causative
drug was discontinued at the start of treatment, and the condition of 4 (23.5%) patients

improved with discontinuation of the drug alone, while 13 (76.5%) patients required




corticosteroids. Two patients required ventilation management, and all patients were
discharged with good outcomes.

There are several reasons for the relatively high number of reports of
acetaminophen-induced lung injury in Japan. First, racial differences may exist, such
that drug-induced lung injury has been associated with ethnicity. The incidence and
mortality rates of drug-induced lung injuries are higher in Japan than in other
countriesPl. These ethnicity-based differences suggest possible variations in the genes
related to lung fragility in Japanese patients(2’l. The MUC4 gene is suspected to be the
causative gene and remains under investigation. Furthermore, a large number of CT
examinations than those performed in other countries(2¢] may affect these rates.

Several drugs can induce lung injury both during and after administration [2.
Acetaminophen is a frequently prescribed drug in clinical practice and is a constituent
of many medical and over-the-counter drugs. The incidence of drug-induced lung
injury has been reported for acetaminophen alone and for acetaminophen-containing
combination drugs and over-the-counter drugs. In previous reportsi2d, 8 (47.1%)
patients were suspected of having acetaminophen-induced lung injury at the time of
initial diagnosis, and the drug was discontinued. The eight patients, including the
patient in this case, were not diagnosed with acetaminophen-induced lung injury at the
time of initial diagnosis and continued to use it. Acetaminophen is not easily identified
as a cause of drug-induced lung injury because of the rarity of the injury and the
tendency of patients to withhold information on frequently or recently used drugs. In
many cases, patients recover spontaneously on discontinuing the drug; however, a
severe course is noted in some cases. Therefore, in this case, acetaminophen should
have been discontinued at an early stage. It is important to remember that even

common drugs, including over-the-counter drugs, can cause drug-induced lung injury.

CONCLUSION




We have presented an extremely rare case of acetaminophen-induced lung injury. Even
common drugs, including over-the-counter drugs, can cause lung injury and must be

considered when evaluating emergent lung disease.
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