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Neurological paradox during treatment in a non-HIV patient with pulmonary 
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ABSTRACT

Rationale: To report neurological paradox in a non-HIV patient 

with pulmonary tuberculosis. 

Patient concerns: A 26-year-old non-human immunodeficiency 

virus immunosuppressed female patient presented with diffused 

headache, diplopia, ascending paraparesis with loss of bowel and 

bladder control. 

Diagnosis: Disseminated neurological paradoxical reaction 

developed during tuberculosis treatment in a non-human 

immunodeficiency virus patient.

Intervention: High-dose intravenous corticosteroid was added 

to the anti-tuberculous drugs, followed by tapered dose of oral 

prednisolone in 3 months.

Outcome: A favorable neurological outcome was obtained 6 

months later.

Lessons: Neurological paradoxical reaction cannot be overlooked 

among the tuberculosis-treated cases who present with newly 

emerged neurological disorders.

KEYWORDS: Mycobacterium tuberculosis; Paradoxical reaction; 

Nervous system; HIV

1. Introduction

  Tuberculosis (TB) is among the top ten infectious causes of 

death worldwide even though it is curable and preventable[1]. A 

paradoxical reaction (PR) during anti-tuberculosis treatment is 

defined as a clinical or radiological deterioration of pre-existing 

tuberculous lesions, or emergence of new lesions in the patients 

whose TB symptoms initially responded to anti-tuberculosis 

treatment[2,3]. Neurological PR has been well-described in HIV 

patients, but it is rarely reported in non-HIV patients. It was reported 

to have 6%-30% incidence and the prevalence is greater in Asian 

and African population and can occur in various parts of the body[2-

4]. The definite pathogenesis of neurological PR is undetermined. 

Immune reconstitution or over-reaction to the dead mycobacterium 

during anti-tuberculosis treatment was proposed. Risk factors of PR 

in non-HIV patients included extrapulmonary involvement, lower 

baseline lymphocyte counts and higher surge in lymphocyte counts 

during treatment[2]. Although there is no strong supporting evidence, 

corticosteroid is suggested for treatment of neurological PR. Here, 

we presented a rare case of extensive neurological PR in a non-HIV 

patient during anti-tuberculosis treatment.

2. Case report

  Written informed consent was obtained from the patient for 

publication of this case report and any accompanying images.

  A 26-year-old Thai female presented with low-grade fever that 

does not exceed 38 ℃, dry cough, and significant weight loss (6 kg) 

4 months prior to the presentation. Pulmonary TB was diagnosed 

by an abnormal chest film and a positive sputum smear for acid fast 

bacilli. A regimen of anti-tuberculous drugs consisting of isoniazid, 

rifampicin, pyrazinamide, and ethambutol was given and her 

symptoms of respiratory infection improved in a couple of weeks 

post treatment. However, one month after the treatment initiation, 

she developed diffuse headache and binocular diplopia. Two weeks 

later, she had numbness and weakness of both feet. Later on, the 

motor weakness worsened to wheelchair-bound status. At the same 

time, constipation and urinary retention occurred. She confirmed 

strict adherence to the anti-tuberculous medication.

  On physical examination, she was afebrile and had an 

unremarkable systemic evaluation. Her neurological examination 

reported full consciousness, normal size and light reaction of both 
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pupils, but partially limited right lateral rectus muscle power. Motor 

power assessment revealed proximal muscles as grade 3 and the 

distal muscles as grade 2 symmetrically on lower extremities, as 

per Medical Research Council. Pinprick sensation decreased below 

the 8th thoracic spinal (T8) level and vibration sensation also 

decreased below the T4 level. Hyporeflexia was detected in both 

lower limbs. Digital rectal examination showed loose anal sphincter 

tone. Impaired perianal sensation and bulbocavernosus reflex were 

associated.

  Magnetic resonance imaging of the brain illustrated multiple 

nodules visualized in the bilateral cerebral hemispheres, brainstem, 

and cerebellar hemispheres (Figure 1). Extensive and thickened 

arachnoiditis with spinal cord compression from T3 to L1 was 

noted from the spinal magnetic resonance imaging (Figure 2). The 

cerebrospinal fluid (CSF) analysis showed a total white blood cell 

count of 12 cells/mm3 (reference range<5 cells/mm3) with all were 

mononuclear cells, protein 5 865 mg/dL (reference range<50 mg/dL) 

and glucose 65 mg/dL (serum glucose 114 mg/dL, ratio of CSF/

blood glucose=0.57). The CSF polymerase chain reaction (PCR) 

test and culture for Mycobacterium tuberculosis (MTB) were both 

negative. A sputum smear to detect acid fast bacilli for 3 consecutive 

days and a real time PCR analysis for MTB in the sputum were both 

negative. The plain chest film showed a blunt right costophrenic 

angle with minimal reticular infiltration at the right lower lung 

zone. A serological test for human immunodeficiency virus (anti-

HIV) was non-reactive. Consequently, she was diagnosed with 

neurological PR during treatment of pulmonary TB. Finally, a 

course of high-dose (15 mg/d for 7 days then 10 mg/d for 7 days) 

intravenous dexamethasone was promptly added to the anti-

tuberculous drugs previously given followed by tapered dose oral 

prednisolone in 3 months, and combined intensive rehabilitation 

program. All disabling neurological symptoms and signs 

dramatically improved to nearly complete recovery at 6 months post 

treatment.

3. Discussion

  Neurological PR, or neurological paradox, is a form of immune 

reconstitution inflammatory syndrome (IRIS) which commonly 

occurs with treated cryptococcal infection in HIV patients. 

IRIS is rarely reported in non-HIV patients, especially during 

anti-tuberculosis treatment. Fundamentally, anti-tuberculous 

drug resistance, poor drug compliance, undesired effects of 

anti-tuberculosis therapy, and superimposed infection need 

to be excluded before neurological or non-neurological PR is 

diagnosed[3]. 

  The pathogenesis of PR remains unclear. It was proposed that an 

activated immune response to MTB antigens or the dying bacteria 

after treatment was related[5]. Moreover, PR was attributed to 

tumor necrotic factor-α released from microglial cells. Bekker 

et al. reported that the rise in the plasma tumor necrotic factor-α 

level might be correlated with transient clinical deterioration after 

initiation of anti-tuberculosis agents in patients with severe TB[6]. 

In our patient, since the CSF and sputum real time PCR and culture 

for MTB were all negative, the markedly high CSF protein and low 

cell count could represent a robust immune reaction against the 

MTB antigen causing severe neurological inflammation during the 

development of neurological PR rather than TB re-infection.

  The median time from initiation of TB treatment to non-

neurological PR occurrence was reported to be 30-60 days[2,7]. 

Notably, another study reported a longer time in neurological PR 

Figure 1. Magnetic resonance image of the brain of a 26-year-old woman with pulmonary tuberculosis, A) axial and B) sagittal view. The arrows revealed 

multiple enhancing small nodules in bilateral cerebral hemispheres, brainstem, and cerebellar hemispheres with diffuse pachymeningitis.
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Figure 2. Magnetic resonance imaging of the spinal cord, A) Cervical spine, B) Thoracic spine and C) Lumbosacral spine. The arrows revealed spinal 
tuberculoma, extensive and thickened arachnoiditis with spinal cord compression from T3 to L1 level.
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because of difficult penetration of anti-tuberculous drugs through 

the blood-brain barrier[3]. However, Lui et al. reported a shorter 

onset time of PR development in younger and female patients[7], 

which was like the patient in our case who had neurological PR very 

early at one month after starting anti-tuberculosis treatment. 

  Typically, IRIS was more common, extensive, and severe in HIV 

patients[8,9]. In cases of TB, previous studies reported various 

sites of PR involvement including nervous system, respiratory 

system, lymph node, bone, and skin that were the common sites 

of tuberculosis infection[2-4,10]. The central nervous system was 

reported as the most common site of neurological PR in which 

meninges were the first and single site of involvement up to 50% of 

cases[2,3]. According to our reported case, we demonstrated a rare 

case with widespread neurological PR associated with pulmonary 

tuberculosis treatment in a non-HIV patient in whom brain 

tuberculoma, spinal tuberculoma, and thickened spinal arachnoiditis 

with spinal cord compression were found.

  Based on the currently available evidence, corticosteroid remained 

the mainstay of treatment with different dosages and durations 

depending on the clinical severity and expert opinions[7,10]. In 

general, most neurological PR patients achieved favorable outcomes 

with immediate treatment with corticosteroid with exception of 

some cases with spinal cord involvement that residual neurological 

deficit might occur[7,9,10]. We believed that our reported case 

obtained a favorable outcome in 6 months due to immediate 

treatment with intravenous corticosteroid.

4. Conclusions

  Although extensive neurological PR related to anti-tuberculous 

treatment in non-HIV patients is very uncommon, it should be 

a differential diagnosis among TB-treated cases who present 

with newly emerged neurological disorders. Prompt treatment 

with intravenous corticosteroids after exclusion of other possible 

causes usually yields a favorable neurological outcome. Timing 

for neurological response and outcome is possibly related to the 

severity of the neurological PR.
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