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Despite advances in treatment, human immunodeficiency virus/tuberculosis (HIV/TB) coinfection remains
highly prevalent in selected low- and middle income countries. The diagnosis of tuberculosis frequently
proves challenging in the setting of advanced HIV, as patients may present with atypical features. A high
index of suspicion must be maintained for TB in this setting, but it is critical that alternative diagnoses are
considered. A myriad of opportunistic infections may mimic TB and a definitive microbiological diagnosis
prior to TB treatment should always be sought. We report on a case of a young, HIV positive male who
presented with a delayed diagnosis of nocardiosis that was thought to be TB of the spine. Despite extensive
laboratory and radiological investigations, the diagnosis was only made after tissue was cultured. Earlier

diagnosis of this mimic would have led to appropriate therapy and may have improved the outcome for this

patient.

© 2022 The Authors. Published by Elsevier Ltd.
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Case

A 37-year-old HIV positive male from a rural area presented to
the emergency department with a 3-week history of pathological
back pain and constitutional symptoms. He complained of severe
pain located at his mid thoracic spine (T-spine). The pain resulted in
difficulty completing activities of daily living and nocturnal wa-
kening. He also experienced night sweats, loss of appetite and
weight loss. No fever or cough was reported. There was no history of
recent or prior injuries. His medical history included Rifampicin and
Isoniazid sensitive pulmonary TB which was successfully treated
with a standard regimen of Rifampicin, Isoniazid, Ethambutol and
Pyrazinamide 2 years prior. His latest CD4 count was 47 cells/uL. He
was reinitiated on first line antiretroviral therapy (Tenofovir,
Lamivudine, Efavirenz) 3 months prior to presentation following a
treatment interruption of 2 years.

Clinical examination revealed generalised wasting and lympha-
denopathy. No bony tenderness was present over his spinal column
and no sensory or motor fallout was present. His chest radiograph
was unremarkable. The thoracic spine radiographs raised the sus-
picion of T8 and T9 vertebral collapse (Fig. 1a).
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A week later, the patient reported worsening pain and constitu-
tional symptoms. His clinical examination now revealed central T-
spine tenderness. No deformity or neurological fallout was noted.
His blood results showed an elevated C -reactive protein of 266 mg/L
(normal range<10mg/L), a mildly elevated white cell count of
11100/pL (normal range 3920 - 10400/uL), normal creatinine, ne-
gative serum cryptococcal latex antigen test and a unsuppressed HIV
viral load of 3636 copies/mL. In light of his poor quality spine x-rays,
a normal chest radiograph and the absence of neurological fallout,
repeat imaging and out-patient follow-up was arranged.

His symptoms progressively worsened. A week later he had
fever, tachycardia and a T-spine gibbus was evident. While
awaiting magnetic resonance imaging (MRI) (Fig. 1b), he re-
mained systemically unwell and developed focal neurological
deficits in the form of decreased power and sensation involving
the 1st lumbar (L1) to 1st sacral (S1) spinal roots. His urine li-
poarabinomannan antigen and sputum TB polymerase chain re-
action (PCR) was negative. Empiric TB treatment was initiated as
resources for spinal biopsy was limited. Additional sputa, blood
and urine cultures for TB were requested.

Despite receiving TB treatment, the patient gradually became con-
fused, developed cerebellar signs and unilateral gaze palsy. Computed
tomography (CT) of his brain and chest were requested (Fig. 2).

With neurological deficits worsening and inflammatory markers
rising despite broad spectrum antibiotics and anti-tuberculous
agents, the differential diagnosis broadened to include drug resistant
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Fig. 1. Spinal x-ray (a) and MRI (b) of the thoracic spine. Fig. 1a: The spinal x-ray
taken between the first and second presentation raised the suspicion of 8th and 9th
thoracic vertebra (white arrow) collapse. Interpretation was limited by the quality of
the original x-ray and the absence of a lateral radiograph. Fig. 1b: Sagittal, T2
weighted MRI demonstrating infiltration at T6 -T11 with spinal cord involvement and
sparing of the intervertebral discs. Extensive mediastinal and subcarinal lymphade-
nopathy with a right para-hilar mass nodal complex with central breakdown was
visualised (not shown). An adjacent right pleural collection and a small right sided
pleural effusion were present. Although not classic, TB spondylodiscitis was con-
sidered as cause for the findings. Lymphoma was on the list differential diagnoses.

TB, lymphoma, toxoplasmosis, cryptococcosis or another granulo-
matous infection with an atypical organism. Sputum, blood cultures,
lymph node aspirates and bronchial washings for TB remained ne-
gative.

A transthoracic needle aspiration of the paravertebral collection
showed inflammation with occasional granulomas and atypical cells on
histology. Auramine staining and mycobacterial culture were negative.
One week later, the bacterial culture confirmed the diagnosis of a
Nocardia species (Fig. 3). Using PCR and DNA sequencing of the
16STRNA, the specific species could be identified as Nocardia beijingensis.
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Case management

By the time the diagnosis of disseminated nocardiosis was made,
the patient was confused with cranial nerve 6 fallout, visual im-
pairment and bilateral sensory- and motor fallout most severely
affecting his right leg and left hand.

High dose oral cotrimoxazole (800/160 milligram 8 hourly) with
intravenous (IV) imipenem 1¢g (g) 6 hourly for four weeks was in-
itiated. TB treatment was discontinued. After four weeks of co-
trimoxazole and imipenem, the patient had made a slow but steady
recovery. His clinical condition stabilized, he remained apyrexial and
his pain improved. He became fully orientated and he had regained
some neurological function in his limbs. His cranial nerve fallout
persisted. A repeat CT brain revealed no change in the intracranial
lesions.

The broth dilution minimum inhibitory concentration (MIC) an-
tibiogram proved sensitivity to amikacin, ceftriaxone, clari-
thromycin, imipenem, cotrimoxazole and linezolid. Based on the
antibiotic sensitivity profile and poor clinical response, high dose IV
ceftriaxone (2 g IV 12 hourly) was added while continuing oral co-
trimoxazole and IV imipenem for another 4 weeks. This combination
resulted in improvement of global neurological functioning and vi-
sion. He received multi-disciplinary rehabilitation. He regained his
ability to sit up and eat independently. Significant improvements in
gross motor function were obtained but his fine motor function was
still affected.

He was discharged with a walking frame, thoracic spinal brace
and moderate assistance to complete activities of daily living.
Outpatient rehabilitation continued. Even though he made a re-
markable recovery, he remains unemployed and is receiving a dis-
ability grant due to irreversible neurological damage.

Discussion

Nocardiosis is an uncommon and potentially life threatening
infection caused by soil borne aerobic bacteria. They are recognized
as gram positive, beading and branching filaments on microscopy.
Nocardia is an opportunistic pathogen but infection in immune
competent individuals do account for about one third of cases [1].

Authors report an incidence rate of 500-1000 cases per year in the
United States [1,2] while a recent review found the prevalence varied
between 0.4% and 3.6% among immunosuppressed patients [3].

Fig. 2. Computed tomogram (CT) of the chest (a) and brain (b). Fig. 2a: CT chest, coronal reconstruction, demonstrating a paravertebral collection extending into the apex of the
right lower lobe with dense consolidation, cavitation and pulmonary nodules. Bilateral pleural effusions and extensive lymphadenopathy (not shown) were present. Fig. 2b: Post
contrast CT of the brain shows multiple abscesses with surrounding oedema in bilateral hemispheres, the midbrain and pons.
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Fig. 3. Kinyoun stain. Nocardia seen as pink beaded branching filaments.

N. beijingensis was first described in 2001 in China. Although it
has become more prevalent in the last decade, only two cases of
spinal infection due to N. beijingensis have been documented in prior
literature [4,5]. N. asteroides appears to be the predominant or-
ganism responsible for spinal nocardiosis [2,4-6].

Nocardiosis presents in one of four clinical forms: Primary cu-
taneous, pulmonary (most common), central nervous system (CNS)
or disseminated disease. Presentation is variable and depends on its
clinical form and severity [1,7,8]. Dissemination can occur to any
organ but CNS involvement, usually in the form of cerebral ab-
scesses, is most common [1,3,8,9]. In contrast, primary spinal no-
cardiosis is exceedingly rare with less than thirty cases reported in
the literature up to 2020 [2,6,10,11].

Low awareness, poor access to diagnostic tests and the slow
growing nature of nocardia often leads to a delay in diagnosis and
treatment initiation [2,6,10,12]. Nocardiosis is difficult to diagnose as
symptoms are non-specific with no pathognomonic clinical features.
Pathology can mimic other granulomatous infections and malignancies
[2,6,13,14]. The definitive diagnosis relies on invasive sampling that
requires additional culture time [7,9,12]. Treatment is challenging as
new molecular techniques are identifying additional species, each with
its own antimicrobial sensitivity profile [7,12]. Data regarding best
treatment guidelines are limited and largely based on expert opinion
therefore sensitivity testing remains the gold standard [1,2,78]. In
general, an extended course of a sulfonamide based regime, commonly
cotrimoxazole, is the rule. Treatment duration remains uncertain and
varies according to host immunity and extent of the disease. Combi-
nation therapy is indicated in severe disease [4,10,11,14].

TB may prove challenging to confirm in the im-
munocompromised host, leading to empiric TB treatment in many
cases. TB and nocardiosis may be similar in their non-specific pre-
sentation with symptoms that are dependent on many factors. Both
have a predilection for the lungs and they tend to disseminate more
frequently in immunosuppressed patients. CNS involvement is en-
countered in both TB infection and nocardiosis. Radiological findings
are similar and it is difficult to differentiate vertebral osteomyelitis
caused by either of these granulomatous infections from one another
on MRI alone. Whether Spinal TB or spinal nocardiosis, prompt
bacteriological diagnosis is essential to appropriate early treatment
to limit morbidity and mortality [13-15].

Conclusion

In settings with a high TB prevalence, clinicians should be aware
of infections that may mimic common TB presentations. In this re-
gard, awareness of nocardiosis, especially in the im-
munocompromised patient, is important. Once spinal tuberculosis is
suspected, early microbiological sampling is crucial to provide an
accurate diagnosis and guide appropriate therapy.
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