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Abstract: In patients, with cerebral infarction resulting from intracranial arterial stenosis,
the combined administration of clopidogrel and aspirin may be needed for to prevent
subsequent ischemic attacks. Clopidogrel has an inevitable adverse effect profile, and the
most common complications are related to hemorrhagic propensity. A 79-year-old female
patient had used aspirin (100 mg/day) for cerebral infarction and then a dual antiplatelet
regimen of aspirin and clopidogrel (75 mg/day) because of severe stenosis in both anterior
cerebral arteries. Two weeks later, the patient presented with dyspnea started 3 days ago,
which had worsened in the last 24 hours. Chest computed tomography on admission showed
symmetric peribronchial ground-glass opacity with reticulation in both lungs. Microorganism
tests, including serology and bronchoalveolar lavage for infection, were all negative.
Clopidogrel was withdrawn because of suspected clopidogrel-induced interstitial lung dis-
ease, and steroid treatment was initiated. Clinical signs and chest radiographs improved after
steroid treatment, and she was discharged on day 21 of admission. This case report shows
that clopidogrel can induce interstitial lung disease as a rare complication and underscores
the importance of recognizing this adverse effect in clinical practice.
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Introduction

Clopidogrel is a drug widely use for the secondary prevention of atherothrombotic
complications in patients with myocardial infarction and ischemic stroke.' This
drug inhibits platelet aggregation—increasing bleeding time and reducing blood
viscosity—by inhibiting the action of adenosine diphosphate (ADP) on platelet
receptors.” The adverse effects of clopidogrel are similar to those of other anti-
platelet agents, such as ticlopidine or aspirin, and the most common complication is
gastrointestinal bleeding.®* However, clopidogrel has not been known to induce
interstitial lung disease (ILD). Here, we report a case of the rare adverse effect of
clopidogrel-induced ILD in a patient with cerebral infarction resulting from intra-

cranial arterial stenosis.

Case Report

A 79-year-old woman with prior cerebral infarction in the left basal ganglia presented
with headache and dizziness. Magnetic resonance imaging revealed an unruptured
aneurysm on the right superior cerebellar artery (SCA). She had been taking an aspirin
(100 mg/d) and atorvastatin (40 mg/d) since the occurrence of cerebral infarction,
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amlodipine (5 mg/d) and telmisartan (40 mg/d) for hyperten-
sion, and metformin (1700 mg/d) for type 2 diabetes melli-
tus. Her hypertension was uncontrolled before cerebral
infarction, but it became controlled after taking the medica-
tion for hypertension. The patient never smoked and had no
history of autoimmune diseases or allergic reactions.
Cerebral angiography revealed a small SCA aneurysm
with a broad neck, with a maximum diameter of 2.62 mm
and a neck diameter of 2.73 mm. In addition, there was
narrowing of both anterior cerebral arteries (ACA), which
could lead to extensive cerebral infarction. Because the unrup-
tured SCA aneurysm was small and unlikely to rupture, it was
determined to be followed with periodic brain imaging. A dual
antiplatelet regimen of aspirin (100 mg/d) and clopidogrel
(75 mg/d) was used because of severe stenosis of the ACA.
Two weeks later, the patient was admitted to the hospital
due to dyspnea that started 3 days prior. She complained of
anorexia, nausea, dyspnea on exertion, and chest pain. There
was no complaint of cough, sputum, rhinorrhea, or chills. On
admission, she was hypoxemic (room air pulse oximetry,

91%), and chest radiography revealed features of multifocal
consolidation and reticulonodular opacities in both lungs
(Figure 1A and B). The patient presented the following
vital signs: blood pressure, 136/66 mmHg; heart rate, 78
beats/min; respiratory rate, 20 breaths/min; and body tem-
perature, 36.7 °C. The results of arterial blood gas analysis
were the following: pH, 7.422; PaCO2, 38.3 mmHg; PaO,,
57 mmHg; Sa0,, 88.1% (2 L/min of oxygen with a nasal
prong). Laboratory test results were: hemoglobin, 11.5 g/dL;
white blood cell count, 7410 cells/uL (neutrophils, 65.1%;
lymphocytes, 24.3%; monocytes, 9.0%; eosinophils, 0.9%;
and basophils, 0.7%); platelet count, 327,000 cells/uL; and
C-reactive protein, 1.6mg/dL. The following serum bio-
chemistry results were within normal limits: aspartate ami-
notransferase, 19 IU/L; alanine aminotransferase, 5 TU/L;
total bilirubin, 0.7 mg/dL; alkaline phosphatase, 59 IU/L;
total protein, 7.0 g/dL; albumin, 3.5 g/dL; blood urea nitro-
gen, 7 mg/dL; and creatinine, 0.57 mg/dL. Forced expiratory

volume in one second and forced vital capacity were 1.02
L (predicted, 75%) and

1.07 L (predicted, 52%),

Figure | Chest radiography findings. Chest X-rays at 2 months before (A) and at admission (B). Lung window (C) and mediastinal window (D) on chest computed
tomography on admission. The chest radiograph was normal at 2 months before admission (A). The chest radiograph on admission (B) demonstrates symmetric multifocal
consolidation and reticulonodular opacities in both lungs. Axial lung window image (C) shows peribronchial ground-glass opacity (GGO), reticulation and consolidation in
the periphery of both lungs. There was no significant endobronchial lesion and no axillary lymph node enlargement.
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respectively, and carbon monoxide diffusion capacity was
2.6 mL/mmHg/min (predicted, 19%). Congestive heart fail-
ure was excluded because of normal ultrasound cardiogra-
phy results and a normal level of serum brain natriuretic
peptide.

Empirical antibiotics (piperacillin/tazobactam 4.5
g every 6 hours plus levofloxacin 75 mg every 24 hours)
were administered because bacterial pneumonia was not
ruled out based on chest radiography findings. Enhanced
chest computed tomography (CT) revealed symmetric
peribronchial ground-glass opacity (GGO), reticulation,
and consolidation in both lungs (Figure 1C and D).

The patient had fever (37.8 °C) on the second day of
hospitalization. In addition, oxygen saturation could not be
maintained at 5 L/min via nasal prong, and oxygen was
administered via a high-flow nasal cannula (30 L/min;
FiO,, 35%). On day 4, bronchoalveolar lavage (BAL)
was performed to rule out diffuse alveolar hemorrhage
and atypical pneumonia. Bacterial polymerase chain reac-
(PCR), PCR,
Pneumocystis jirovecii PCR, fungal culture, and acid-fast

tion viral PCR, Cytomegalovirus
bacilli smear were performed in BAL samples. BAL sam-
ples revealed a clear color fluid, and no microorganisms
were detected from any of the examinations. Nonetheless,
patient’s clinical symptoms continued to deteriorate.

One day 5, and clopidogrel-associated ILD was sus-
pected after ruling out all other possible causes of her
symptoms. We changed dual antiplatelet regimen of aspirin
and clopidogrel to aspirin and initiated intravenous treatment
with 1 mg/kg/day of methylprednisolone. Clinical signs and
chest X-ray improved after clopidogrel withdrawal and ster-
oid treatment (Figure 2A). The patient was discharged with
oral prednisolone (25 mg/day) on day 21 of hospitalization.

The steroid dose was tapered over 6 months in the outpatient
setting. A follow-up chest radiograph at 6 months after
discontinuation of steroid treatment showed no recurrence,
and the patient’s health status was good (Figure 2B).

Discussion

We report a case of ILD that occurred after clopidogrel
administration and showed features of interstitial pneumo-
nia on chest CT. These manifestations resolved after with-
drawal of the culprit drug and treatment with prednisolone.

Clopidogrel is used to prevent secondary atherothrom-
botic events.”> The most common adverse effect is
increased risk of bleeding. Cases of clopidogrel-induced
acute lung injury are rare and associated with diffuse
alveolar hemorrhage.” In the study of patients at risk of
ischemic events, fewer patients (4.5%) reported dyspnea in
the clopidogrel + aspirin group than in the placebo +
aspirin group.* Clopidogrel can potentially cause non-
cardiogenic pulmonary edema.®” However, chest CT
showed a type of ILD in our patient.

The global incidence of drug-induced interstitial lung dis-
ease (DILD) is not clearly known, but epidemiological data
from European countries have reported that 2.5-3% of ILD
cases are drug induced.®® Anti-cancer drugs are the leading
cause of DILD, accounting for 23—51% of cases, followed by
disease-modifying anti-rheumatic drugs, antibiotics, non-
steroidal anti-inflammatory agents, psychiatric medications,
and anti-arrhythmic agents.'” ILD induced by antiplatelet
agents is rare, and most cases are secondary to aspirin and
ticlopidine use.

The mechanism of DILD remains unclear but seems to
be due to allergic reactions or neutrophil activation rather
than direct toxicity from chemicals.'""'? Since clopidogrel

Figure 2 Chest X-ray on discharge (A) and at 6 months after discontinuation of steroid therapy (B). Note the improvement in multifocal consolidation and reticulonodular
opacities in both lungs on the chest radiograph on hospital discharge and no clinical deterioration at 6 months after discontinuation of the steroid therapy.
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structurally and functionally resembles ticlopidine,
a thienopyridine antiplatelet drug,'® chest CT findings for
ILD induced by these two drugs were similar. Previous
cases of ticlopidine-induced lung injury showed bronchio-
litis obliterans organizing pneumonia, with aggressive
symptoms and a longer recovery time.'*'> The pattern of
cryptogenic organizing pneumonia in our patient was simi-
lar to that of ticlopidine-induced ILD. In these cases, ILD
may be caused by drug allergic reactions because discon-
tinuation of the culprit drugs and administration of corti-
costeroids lead to remission.'® In addition, ticlopidine and
clopidogrel may activate neutrophils, suggesting that these
agents contribute to the pathogenesis of lung injury."
Since knowledge regarding immune responses to drugs is
limited, further studies on the mechanisms underlying the
initiation and progression of DILD are needed.

Patients at risk of adverse pulmonary events on drugs
cannot be predicted based on drug history and risk factors.
The risk factors for DILD vary depending on patient
characteristics and drug therapy. Common risk factors
include old age, smoking, and pre-existing lung disease,
but drug dosage and drug interactions are risk factors for
certain drugs.'®'” The diagnosis of DILD is challenging
because of the heterogeneity of risk factors. In our patient,
DILD was not detected earlier because she had no specific
risk factors, except for old age. Therefore, physicians
should be familiar with possible DILD of medications
they prescribe and be suspicious of DILD in symptomatic
patients.

Diagnosis and management of DILD are challenging.
In our patient, the diagnosis was based on (1) a history of
drug exposure with lack of changes other than addition of
clopidogrel, (2) clinical and imaging findings, (3) exclu-
sion of other lung disease, and (4) clinical improvement
after discontinuation of clopidogrel and use of glucocorti-
coid treatment. Other lung diseases, such as hypersensitiv-
ity pneumonitis and eosinophilic pneumonia, were ruled
out by differential cell count in BAL sampled (lympho-
cytes, 8%; eosinophils, 3%). The observation of previous
cases is essential for diagnosis; however, the number of
reported cases of clopidogrel-induced ILD is small, and
we did not recognize DILD earlier. There are lack of
guidelines for managing DILD. The first step is withdraw-
ing the causal drug. Acute episodes of DILD usually
2448 h after the
discontinuation.'” We discontinued clopidogrel and started

disappear causal  drug

glucocorticoid treatment because the patient experienced

respiratory distress with rapid deterioration.

Glucocorticoids were commonly used to suppress the
inflammatory response and prevent the deposition of fibro-
tic tissue. Nonetheless, no studies have evaluated the
effectiveness of glucocorticoid therapy associated with
withdrawal of the causal drug.'”

This case report has limitations. First, the diagnosis of
DILD was not based on histopathological findings. In this
context, surgical or transbronchial lung biopsy was not
performed because of possibility of several complications
including bleeding and deterioration of hypoxia.
Notwithstanding, the diagnosis was based on drug history,
exclusion of other lung diseases, and radiologic findings.
Second, clopidogrel readministration for accurate diagno-
sis was not performed because of the probability of reoc-

currence of serious adverse reaction similar to this event.

Conclusion

Identification of DILD is challenging because clinical, radi-
ological, and histological findings are nonspecific.
Therefore, physicians should recognize any possible correla-
tions between medications and the development of inflam-
matory lung damage. This case report shows that patients
receiving clopidogrel may develop ILD, although its occur-
rence is rare. This is a substantial finding considering the

widely use of clopidogrel as an antithrombotic agent.

Data Sharing Statement

To protect patient confidentiality, the data supporting this
case report are available from the corresponding author on
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