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ABSTRACT

Nocardiosis is an uncommon infection with an increased susceptibility in
immunocompromised individuals. Central venous catheter (CVC) associated
nocardiosis has been reported in both adults and children but peripherally
inserted central catheter (PICC) associated disseminated nocardiosis has not
been reported previously. We present a child with Ewing’s sarcoma with PICC

associated disseminated nocardiosis.

Introduction

Nocardia is a ubiquitous, gram positive, weakly
acid-fast filamentous bacilli causing fatal disease in
immunocompromised individuals.! Although central
venous catheter (CVC) associated nocardiosis has been
seen in both adults and children'? and peripherally
inserted central catheter (PICC) associated nocardiosis
has been seen in adults?, we present a case of PICC
linked disseminated nocardiosis in a child with Ewing’s
sarcoma undergoing chemotherapy, which has not been
reported previously in children.

Case Report

A 12 year old boy was diagnosed with Non-metastatic
Ewing’s sarcoma of the left scapula in July 2021. He was
started on chemotherapy and a PICC line was inserted
for the same at the initiation of chemotherapy. He
underwent left scapular resection in December 2021.
In May 2022, he presented to us with fever for three
days, and cough with expectoration for 2 days. In May
2022, he was on 6-mercaptopurine, prednisolone and
cotrimoxazole prophylaxis. (5 mg/kg once a week). On
examination, his weight was 55.3 kg (between 90t and
97t centile) and height was 158.2 cm (between 75t
and 90 centile). His vital parameters were normal. On
auscultation of the chest, crepitations were heard in the
inframammary and infrascapular areas bilaterally. Other
systemic examinations were normal. His hemoglobin
was 9.1 g/dl, total leukocyte count was 10,6100 cells/
cumm, platelet count was 439,000 cells/cumm, and
CRP was 13.6 mg/dl. Urine and stool examination were
normal. PICC line and peripheral blood culture grew
Nocardia species resistant to amoxicillin-clavulanic
acid and ciprofloxacin and sensitive to cotrimoxazole
and linezolid. Chest X-ray showed bilateral lower zone
non-homogenous opacities and CT chest showed
multiple nodules in bilateral lung parenchyma with a
consolidatory patch in the right lower lobe measuring
3.1x1.9 cm. (Figure 1). MRI brain was normal. He was
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started on injection meropenem (40 mg/kg/dose 8
hourly) and linezolid (10 mg/kg/dose 8 hourly) for 2
weeks and cotrimoxazole was increased to (20 mg/kg/
day) for 6 months.® MP and prednisolone was continued

PICC line was removed. Repeat blood culture after 4
weeks did not grow any organism. A repeat CT chest
after 3 months of therapy showed resolution of nodules
in the lung. On his last follow up, in December 2022,
he was clinically well.

Figure 1. CT Chest showing multiple nodules in
bilateral lung parenchyma with a consolidation in the
right lower lobe measuring 3.1x1.9 cm.

B

Discussion

Nocardiosis is an infection caused by gram positive
weakly acid-fast positive filamentous bacillus Nocardia
spp.* The infection as such is uncommon and individuals
with an incompetent immune system are the ones
susceptible to this ubiquitous organism.2 Risk factors
include poorly controlled HIV infection, patients on
long-term corticosteroid treatment, solid organ and
hematopoietic stem cell transplant recipients, individuals
with malignancy and primary immunodeficiency
especially Chronic Granulomatous Disease (CGD).24>
Among these, corticosteroid therapy is considered
the most important risk factor for development
of nocardiosis.® The clinical spectrum varies from
cutaneous, pleuropulmonary to disseminated disease.*
Primary cutaneous results from direct skin inoculation
while pleuropulmonary can occur following inhalation
of contaminated aerosolized droplets. Either of these



can lead to disseminated nocardiosis.*

Primary cutaneous disease presents in the form of
abscesses or tender nodules at the site of inoculation
while fever, cough, dyspnea or chest pain can be the
presenting complaints in pulmonary nocardiosis.* When
abscesses are formed in two or more locations, the
disease is considered disseminated with the symptoms
based on the area affected.*” Disseminated disease has
a relatively higher mortality than the former two.28In
cancer patients, central venous catheter and PICC lines
are two modalities of delivering chemotherapy.'® The
child in our case had malignancy (Ewing’s sarcoma)
and an indwelling PICC for his chemotherapy, thus both
increasing his susceptibility to nocardiosis.?#

In a study by Al Akhrass et al, they found that
nocardia bacteremia was associated with heavy
biofilm formation around the CVC.! This mechanism
may be true for PICC as well since both are indwelling
catheters used for long duration. There are multiple
conditions which may present similarly such as bacterial
pneumonia, tuberculosis, parapneumonic pleural
effusion, glioblastoma multiforme and sporotrichosis.?#
Due to the ubiquitous nature of the organism and rarity
of the infection, diagnosis becomes challenging. Hence,
high index of suspicion is required. Initial evaluation
should include bacterial culture of the suspected
sites and if dissemination or pulmonary infection is
suspected, blood culture should be included as well.*
Chest X-ray and CT scan of chest should be done in
case of pulmonary infection along with CT or MRI Brain
to rule out CNS dissemination.*

The treatment consists of a minimum of 6 months
of antibiotic therapy which should then extend for
at least 1 month following resolution of symptoms.*
In immunocompetent individuals, 6-12 months of
treatment is often enough while it may be longer in
case of immunocompromised individuals.'® Nocardia
is susceptible to trimethoprim/sulfamethoxazole
(TMP-SMX), amikacin, meropenem, third-generation
cephalosporins, minocycline, linezolid, amoxicillin-
clavulanic acid, dapsone, moxifloxacin and
clarithromycin.* tmp-smx is the most commonly
used first line agent, however the treatment should
be individualized and based on culture sensitivity.
Monotherapy is sufficient for cutaneous disease in
an immunocompetent individual while combination
regimen is preferred in case of pulmonary and
disseminated disease.* Prompt removal of catheter
with antibiotic initiation is found to be effective in
case of indwelling-catheter associated Nocardiosis, as
was seen in our patient.!? It is advisable to continue
monitoring for up to 1 year after antibiotic cessation
to detect any relapse.*
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Conclusion

Nocardiosis creates a diagnostic challenge due to
the ubiquitous nature of the organism and its low
incidence, hence demanding a high index of suspicion.
It should be considered as a differential when an
immunocompromised individual with an indwelling
catheter presents with suspected symptoms. Treatment
includes catheter removal with quick initiation of
antibiotic therapy.
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