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ABSTRACT. Drug-induced lung diseases are a frequent cause of morbidity. Diffuse
pulmonary haemorrhage is an uncommon complication of drug therapy, and is a
potentially life-threatening situation. We report the high-resolution CT and clinical
findings of a 32-year-old man with diffuse pulmonary haemorrhage induced by
ketorolac tromethamine.
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Drug-induced lung disease is common. The frequency
of diagnosed cases is increasing [1]. Diagnostic criteria
include a history of drug exposure, consistent radiolo-
gical findings, histological evidence of lung damage
and exclusion of other common causes of pulmonary
involvement such as infection, radiation pneumonitis,
pulmonary thromboembolism, collagen vascular disease
or progression of any other lung disease [2, 3]. In clinical
practice, however, biopsy is seldom performed and the
diagnosis is based primarily on clinical and radiological
findings [2, 3].

Diffuse pulmonary haemorrhage (DPH) is an uncom-
mon complication of drug therapy, but one that
potentially carries significant morbidity and mortality
[4]. Ketorolac tromethamine (KT) is a non-steroidal anti-
inflammatory drug, known as an effective and popular
long-acting analgesic medication. KT is indicated for the
short-term management of moderately severe, acute pain
that requires analgesia at the opioid level, usually in a
post-operative setting [5]. We report the clinical findings
and the high-resolution CT (HRCT) abnormalities in a
patient with diffuse pulmonary haemorrhage induced by
a normal dose of KT. To our knowledge, this is the first
report of pulmonary haemorrhage associated with this
drug.

Case report

A 32-year-old previously healthy man who had
undergone vasectomy took 10 mg of sublingual KT (4
tablets in 24 h) for pain relief. Clinical symptoms started
after the ingestion of the fourth tablet of KT, when he

started to experience chest discomfort, dyspnoea, cough
and fever (38 C̊). The following day the patient was
admitted to the hospital after an episode of haemoptysis
of approximately 20 ml of fresh blood. He denied the use
of other drugs, trauma or previous episodes of haemop-
tysis. On admission, the patient was feeling unwell,
although his physical examination was unremarkable,
except for the presence of dyspnoea and bilateral
crackles on chest auscultation. Oxygen saturation mea-
sured by pulse oximetry was 93%.

The results of laboratory tests performed on admission
were recorded as follows: normal full blood count, with a
platelet count of 180 000 mm23, a prothrombin time of
13 s and an international normalised ratio (INR) of 1.1.
Erythrocyte sedimentation rate was 10 mm in the first
hour, C-reactive protein level was 4 mg dl–1, and the
creatinine level was 1.0 mg dl–1. Antiphospholipid anti-
bodies, c-ANCA, p-ANCA, antibasement membrane
antibody, antinuclear factor and rheumatoid factor were
all negative. Serum complement (C3, C4, CH50) levels
were normal, and serology was negative for fungi and
antihuman immunodeficiency virus in two tests.
Urinalysis was normal.

Chest radiography showed mild bilateral interstitial
changes. HRCT revealed a diffuse bilateral ground-glass
attenuation pattern (Figure 1a,c). Echocardiography,
gastrointestinal endoscopy and nasolaryngoscopy re-
vealed no abnormality. Fibre-optic bronchoscopy was
performed 2 days after admission and revealed fresh
blood in the airways, emerging from various pulmonary
segments. There was no visible mass or mucosal damage.
Bronchoalveolar lavage confirmed the presence of blood
cells, and staining was negative for bacteria (including
acid-fast bacilli) or fungi. Cultures were also negative.
The diffusing capacity of the lung for carbon monoxide
(DLCO) was 12.2 ml min–1mmHg–1 (144% of predicted).
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The symptoms and signs were resolved without any
specific treatment, except for the discontinuation of the
drug. The patient was discharged five days after admission,
after a follow-up CT scan had revealed complete regression
of the ground-glass attenuation pattern (Figure 1b,d).

The diagnosis of pulmonary haemorrhage related to
KT was based on the clinical, radiological and functional
tests. The patient remained asymptomatic four months
after being discharged from the hospital.

Discussion

KT is a popular long-acting non-steroidal anti-
inflammatory drug frequently used in medical practice.
Its potency is comparable to that of opiates; however, it
has no respiratory depression effects [5]. Its relative
safety has prompted a neglected complacency in many
centres towards its infrequent but potentially life-
threatening side-effects. KT is known as a potential
cause of bleeding and is contraindicated in patients with
haemorrhagic diathesis, incomplete haemostasis, pre-
vious gastrointestinal bleeding, suspected or confirmed
cerebrovascular bleeding, or as pre-operative or prophy-
lactic intraoperative treatment for pain relief. The drug
can also trigger severe bronchospasm or anaphylactic
reaction [6]. Non-steroidal anti-inflammatory treatment
can cause nasal epistaxis [7] but, to our knowledge, there
are no previous published reports on spontaneous
pulmonary haemorrhage as a consequence of KT use.

Diffuse pulmonary haemorrhage is an uncommon
complication of drug therapy, with potentially signifi-
cant morbidity and mortality. Anticoagulants, ampho-
tericin B, cyclophosphamide, mitomycin, cytarabine
(ara-C) and penicillamine are examples of drugs that
can cause DPH [2]. Clinical presentation typically
includes haemoptysis, dyspnoea, anaemia and bilateral
air–space consolidation with apical sparing on chest
radiographs. However, each of these features is non-
specific and all of them, including haemoptysis, may be
absent. Chest radiograph is usually not helpful to
establish the differential diagnosis [8–11]. In general,
HRCT shows patchy or diffuse ground-glass opacities,
consolidations, ill-defined centrilobular nodules, or a
superimposition of these findings [12]. Although these
findings are non-specific [13], HRCT is indicated to rule
out neoplasm, cavitation or vascular abnormality [14, 15].

The diagnosis of drug reaction is primarily established
by clinical and radiological findings [3]. As the signs and
symptoms of our patient have resolved completely after
stopping the drug and without any other intervention,
no biopsy was taken. The diagnosis was done by
exclusion after bronchoscopic confirmation of fresh
haemoptysis. Upper gastrointestinal endoscopy and
examination of the nose, pharynx and larynx were
normal. No haematological dyscrasia was detected. The
patient was not taking any other drugs that could cause
pulmonary haemorrhage. All other possible causes of
pulmonary haemorrhage have been excluded based on

(a) (b)

(c) (d)

Figure 1. (a, c) Chest CT scan reveals bilateral diffuse and patchy ground-glass attenuation pattern, without distortion of the
lung interstitium; (b, d) follow-up CT scan performed 6 days later showing complete regression of the ground-glass pattern.
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clinical and laboratory tests. Lung diffusion capacity was
supranormal, as expected.

In conclusion, we report the first case of acute DPH
caused by KT, which resolved completely after suspend-
ing the drug. Pulmonary haemorrhage should be
included in the potential complications of KT.
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