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Abstract. Pulmonary nocardiosis is an opportunistic infection
that is commonly observed in immunocompromised individuals and in those with chronic disease. The present study
reports the case of a female patient who was diagnosed with
an intermuscular abscess in the left leg and with pulmonary
nocardiosis. The patient had a 20-year history of the use of
paracetamol and codeine phosphate drugs for the alleviation
of headaches. The patient was treated with linezolid and
trimethoprim-sulfamethoxazole (TMP-SMX). The symptoms
of the patient improved and the patient was discharged 14 days
later. The drug was discontinued spontaneously following
discharge and the patient then passed away two months later.
On the whole, the present study highlights the importance
of the early diagnosis and standard treatment for pulmonary
nocardiosis.
Introduction
Nocardia is a genus of bacteria that can cause a wide variety
of opportunistic infections, ranging from localized cutaneous
and pulmonary infections to deep-seated and disseminated
infections in immunosuppressed patients (1,2). However, to
date, at least to the best of our knowledge, there is no published
report of infections caused by paracetamol and codeine phosphate. The present study describes the case of a female patient
diagnosed and treated for pulmonary nocardiosis, who eventually succumbed to the disease. The experience encountered
with the patient in question and the knowledge acquired from
the case are also discussed.
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Case report
A 77-year-old woman was admitted to Haidong Municipal
Hospital (Pingan, Qinghai) with complaints of leg swelling
and pain for one month, and a fever and cough for 10 days.
Ceftazidime and metronidazole injection were administered
and the symptoms improved after one week. Treatment was
thus suspended for 10 days. However, the patient developed
a fever, and suffered from chills and a cough, with a body
temperature of >39˚C. The sputum of the patient was yellow
and purulent. She had no history of smoking, hypertension,
diabetes or any other immune-related diseases. However, the
patient had been using paracetamol and codeine phosphate
at a daily dose of 4-8 pills (each tablet contains 500 mg of
acetaminophen and 8.4 mg of codeine phosphate) over the past
20 years for the alleviation of headaches.
A physical examination revealed a pulse rate of 102/min
and a body temperature of 38.2˚C. Diffuse rales were heard
throughout both lungs. Evident swelling was observed in
the left leg with an increase in temperature. A laboratory
examination revealed a white blood cell count of 11.46x109/l,
a neutrophil ratio of 84%, an erythrocyte sedimentation rate
of 90 mm/h, a C-reactive protein concentration of 120 mg/l
and a procalcitonin concentration of 7.8 ng/ml. Nocardia was
identified in the culture of the rinse solution from the left leg.
A chest computed tomography (CT) scan revealed multiple
irregular thick wall cavities along with the mass, patch, cords
and nodular shadows at the beginning (Fig. 1A). The magnetic
resonance imaging (MRI) of the left leg revealed an intermuscular abscess (Fig. 2).
The patient was treated with linezolid (0.6 g, every 12 h via
intravenous drip) for 10 days at Qinghai University Affiliated
Hospital (the patient had then been transferred to this hospital),
and the symptoms significantly improved. The multiple irregular
thick wall cavities were significantly absorbed, as revealed by a
chest CT scan (Fig. 1B). After three days, the patient developed
symptoms of right gum pain and swelling in the left leg again.
Drainage was performed in the aching gum and intermuscular
abscess, and Nocardia was identified in the culture of the rinse
solution. Oral trimethoprim-sulfamethoxazole (TMP-SMX)
was administered. The symptoms then disappeared and the
patient was discharged 14 days later. The lesions had significantly shrunk in size, as shown by the chest CT scan (Fig. 1C);
however, magnetic resonance spectroscopy of the left leg was
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Figure 1. Changes shown by the chest CT scan before and after treatment. (A) Multiple irregular thick wall cavities, along with the mass, patch, cords and
nodular shadows at the beginning are evident. (B) Cavities and lesions were significantly absorbed following treatment with linezolid, 0.6 g, every 12 h, at
10 days later. (C) The lesions had significantly shrunk in size in the chest CT scan before discharge. (A-C) The five images shown represent five different levels
of the CT scan. CT, computed tomography.

not performed. Oral TMP-SMX treatment was terminated by
the patient following discharge. The symptoms reappeared
after 10 days, and the patient passed away two months later in
a state of coma.
Discussion
Previous studies have reported that nocardiosis tends to
develop in patients with underlying diseases, such as diabetes,
malignancy, chronic obstructive pulmonary disease and
immunosuppressive disease (3,4). Nocardia can cause opportunistic infections in immunocompetent hosts via inhalation

or direct inoculation through the skin (5-8). However, to date,
at least to the best of our knowledge, there is no published
report available regarding the risk factors of the long-term use
of paracetamol associated with nocardiosis. The combination
of paracetamol with codeine allows for marked pain relief
and it is useful in controlling mild-to-moderate pain. The oral
administration of codeine at the normal adult dose (30-60 mg
every 4 h to a maximum of 240 mg daily) causes no euphoria
or respiratory depression and it is rarely addictive (9,10).
Secondly, the imaging findings of pulmonary nocardiosis are usually characterized by multiple pulmonary
infiltrations, pleomorphic alterations, nodular changes
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Figure 2. Magnetic resonance imaging (MRI) of the left leg. The image
shows a high signal abscess intermuscular abscess in the left leg at the beginning when the patient visited Qinghai University Affiliated Hospital.

or cavity formation, and occasionally, by scattered small
nodules, masses and interstitial alterations (11). However, this
has not attracted sufficient research interest and has thus led
to a delay in the early diagnosis of the disease. Only a few
species (Nippostrongylus brasiliensis, Nocardia farcinica
and Nocardia pseudobrasiliensis) can be reliably identified
by traditional biochemical methods (12). However, although
Nocardia was detected in the microbial culture of the patient
described in the present study, a susceptibility test was not
performed at Qinghai University Affiliated Hospital. It was
suspected that the patient may have an underlying periodontal
abscess that led to the secondary infection of Nocardia;
however, symptoms such as headaches were relieved with the
long-term administration of oral analgesics.
Finally, standard treatment may also affect the final
outcomes. In line with previous findings (13), TMP-SMX
is currently the main antimicrobial therapy for Nocardia.
The most recent therapeutic alternative is linezolid, which
exhibits 100% sensitivity to Nocardia species in vitro (14).
The course of treatment should be at least three to six months
for patients with normal immune function and needs to be
extended to 12 months for patients with low immune function
or central nervous system disease, according to the treatment
guidelines (6). In the present study, linezolid and TMP-SMX
treatment was terminated by the patient when the symptoms
had improved, which may have led to the recurrence of the
illness, thus causing her demise.
In conclusion, Nocardia infection is difficult to diagnose
due to no typical clinical manifestations. It is imperative
that the diagnosis be made early as possible. From the case
presented herein, some experience was acquired, showing
that the regular treatment of Nocardia may be beneficial for
patients. The long-term use of paracetamol and codeine phosphate may be a risk factor for nocardiosis.
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