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CASE REPORT

Delayed LETM Following Disseminated Tuberculosis: A Case
Report of Non-HIV CNS-IRI
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ABSTRACT @ OPEN ACCESS

Background: Paradoxical inflammatory reactions are increasingly recognised during treatment of central nervous
system tuberculosis, even in HIV-negative individuals. Longitudinally extensive transverse myelitis developing after
apparent microbiological resolution of tuberculosis is uncommon and presents a significant diagnostic challenge.

Case description: We report a 22-year-old immunocompetent male who initially presented with constitutional
symptoms and abdominal distension, followed by acute progressive paraparesis. Evaluation revealed disseminated
tuberculosis with CNS involvement manifesting as myeloradiculopathy and spinal tuberculomas. He improved
clinically and radiologically with anti-tubercular therapy and corticosteroids. However, after completion of 12
months of therapy, he developed longitudinally extensive transverse myelitis despite resolution of tuberculomas
and persistently negative microbiological studies. Aquaporin-4 and myelin oligodendrocyte glycoprotein
antibodies were negative. The delayed appearance of myelitis following apparent microbiological recovery
raised a diagnostic dilemma between a late paradoxical inflammatory response and post-infectious seronegative
autoimmune myelitis. Partial improvement following corticosteroid therapy supported an inflammatory mechanism.
Conclusion: Delayed Longitudinal myelitis following apparent microbiological cure of disseminated tuberculosis
may represent an unusual manifestation of non-HIV central nervous system immune reconstitution inflammatory
syndrome or tuberculosis-triggered autoimmune myelitis. This case highlights the evolving spectrum of post-
tuberculous neuroinflammation and emphasizes the importance of considering immune-mediated mechanisms when

neurological deterioration occurs despite adequate anti-tubercular therapy.
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Introduction

Tuberculosis remains a major cause of infectious neurological morbidity in developing countries. Central nervous system
tuberculosis (CNS-TB) accounts for approximately 1% of all tuberculosis cases but is associated with substantial disability
and mortality.! Spinal cord involvement may occur through arachnoiditis, vasculitis, granuloma formation, cord oedema,

or immune-mediated mechanisms.2

Longitudinally extensive transverse myelitis (LETM), defined as a spinal cord lesion extending across three or more
vertebral segments, is classically associated with neuromyelitis optica spectrum disorders and other autoimmune
inflammatory myelopathies.3 However, infectious and post-infectious causes remain important differentials in tuberculosis-
endemic regions.4> Myelitis is an increasingly recognized complication of tuberculous meningitis (TBM) that may occur at
presentation or paradoxically during treatment, reflecting an immune-mediated inflammatory response. Patients with

TBM-associated myelitis generally have more severe disease and poorer neurological outcomes.®

Immune reconstitution inflammatory syndrome (IRIS) is an exaggerated inflammatory response that occurs following
recovery of host immune function. It may manifest as paradoxical clinical and radiological worsening despite
microbiological clearance of the pathogen, unmasking of a previously unrecognized infection, or a post-infectious
inflammatory response to residual microbial antigens.”8 Although initially described in HIV-infected individuals after
initiation of antiretroviral therapy, similar reactions have been increasingly reported in HIV-negative patients.®'0 In a
recent multicentre study of non-HIV tuberculous meningitis (TBM), Robert et al. demonstrated that CNS-IRIS occurred in
50% of patients and was associated with significant neurological morbidity.!! Distinguishing these inflammatory responses
from post-infectious autoimmune demyelination can be difficult, particularly when delayed spinal cord syndromes emerge

after apparent resolution of infection.!2

We report a young immunocompetent male with disseminated tuberculosis who initially presented with tuberculous
myeloradiculopathy and spinal tuberculomas but subsequently developed LETM after apparent microbiological and
radiological resolution of disease. The case highlights the diagnostic challenge of differentiating delayed CNS-IRIS from

post-infectious autoimmune myelitis.

Case Report

A 22-year-old previously healthy male presented with low-grade fever, cough, progressive abdominal distension,
anorexia, and weight loss of approximately three weeks duration. He was initially admitted under the medicine
department for evaluation of prolonged febrile illness with abdominal symptoms. During hospitalization, he developed
acute progressive weakness of both lower limbs associated with severe radicular pain, numbness, and urinary retention,

prompting neurological evaluation.

On examination, he appeared cachectic and febrile. Neurological examination revealed severe paraparesis (Medical
Research Council grade 1/5) with hypotonia, diminished lower limb reflexes, bilateral extensor plantar responses, sensory
impairment below the thoracic level, and bladder involvement. The overall picture was suggestive of a mixed
myeloradiculopathic syndrome. Cranial nerve examination was normal, and there was no evidence of optic neuritis or

upper limb involvement.
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Laboratory investigations showed microcytic hypochromic anemia with hemoglobin of 10 g/dL. Liver and renal function
tests were normal. HIV serology was negative. Evaluation for other infectious etiologies including malaria, scrub typhus,

dengue, and typhoid was unrevealing.

Cerebrospinal fluid (CSF) examination demonstrated 30 lymphocytic cells/mm3, markedly elevated protein (600 mg/dL),
and low glucose (23 mg/dL), suggestive of chronic meningitic inflammation. Chest radiograph demonstrated diffuse
miliary mottling. Contrast-enhanced CT thorax revealed innumerable bilateral micronodules in a miliary distribution
(Figure 1), while CT abdomen showed hepatosplenomegaly with abdominal lymphadenopathy and bowel wall thickening
suggestive of colitis (Figure 2).

1.

Figure 1: Contrast-enhanced CT thorax (coronal lung window) demonstrating innumerable, diffusely distributed bilateral

micronodules (1—3 mm) involving all lung zones, consistent with a miliary pattern, suggestive of disseminated tuberculosis.

Figure 2: Contrast-enhanced CT abdomen (axial section) demonstrating hepatosplenomegaly with multiple enlarged
abdominal lymph nodes, suggestive of disseminated infection. Bowel wall thickening is also noted, consistent with

associated colitis.
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Neuroimaging of spine demonstrated leptomeningeal enhancement with a well-defined intramedullary enhancing lesion
suggestive of spinal tuberculoma (Figure 3). Although CBNAAT and MGIT performed on sputum and CSF remained
negative, the combined clinical, radiological, and CSF findings strongly supported disseminated tuberculosis with CNS

involvement manifesting as tuberculous myeloradiculopathy with spinal tuberculomas.

Figure 3: MRI spine showing leptomeningeal enhancement with a well-defined intramedullary lesion suggestive of

tuberculoma.

The patient was initiated on standard anti-tubercular therapy along with corticosteroids and supportive rehabilitation.
Over the course of treatment, constitutional symptoms gradually improved. However, he required repeated hospital visits

for Foley catheter-related complications and developed pressure sores due to prolonged immobility.

After completing 12 months of anti-tubercular therapy, follow-up imaging demonstrated radiological resolution of
pulmonary lesions and abdominal lymphadenopathy. Despite this, significant lower limb weakness persisted (power 2/5).
Repeat CSF analysis showed normalisation of glucose and cell counts, although CSF protein remained elevated (500
mg/dL). Repeat CBNAAT and MGIT were again negative, making persistent active or drug-resistant tuberculosis less

likely.

A follow-up MRI spine performed during evaluation of persistent deficits revealed longitudinally extensive transverse
myelitis (Figure 4A-B), characterised by long-segment intramedullary T2 hyperintensity with resolution of the
leptomeningeal enhancement and focal ring-enhancing lesions. There was no evidence of compressive pathology. Serum
aquaporin-4 and myelin oligodendrocyte glycoprotein (MOG) antibodies were negative. CSF oligoclonal band testing

could not be performed due to resource limitations.

In view of the delayed inflammatory myelopathy, intravenous pulse methylprednisolone was initiated, followed by oral
corticosteroids. The patient subsequently showed partial neurological improvement, with motor power improving to 4/5

on follow-up.
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Figure 4 (A-B): MRI spine demonstrating features of longitudinally extensive transverse myelitis.

(A) Sagittal T2-weighted image showing a long segment of intramedullary T2 hyperintensity extending across multiple
contiguous vertebral levels.

(B) Axial T2-weighted image at the corresponding level demonstrating diffuse central cord hyperintensity without focal

mass lesion or ring enhancement, favouring inflammatory myelitis rather than tuberculoma.

Discussion

Spinal cord involvement in CNS tuberculosis is uncommon and may result from direct granulomatous inflammation,
arachnoiditis, vascular compromise, or immune-mediated injury.213.14 Our patient apart from systemic presentation,
initially demonstrated myeloradiculopathy with spinal tuberculomas and leptomeningitis, a recognised but relatively

uncommon manifestation of CNS tuberculosis.

Myelitis is an increasingly recognized complication of tuberculous meningitis (TBM) and may occur either at presentation
or paradoxically during antitubercular therapy, underscoring the role of immune-mediated inflammation. Studies have
identified grade Il disease severity and elevated cerebrospinal fluid (CSF) protein at admission as independent
predictors of TBM-associated myelitis. Although paradoxical myelitis is uncommon and is infrequently associated with
spinal meningeal enhancement or arachnoiditis, its occurrence suggests that immune reconstitution rather than persistent
infection is the predominant pathogenic mechanism. The development of myelitis in TBM is consistently associated with

poorer neurological outcomes and increased disability.¢

The most remarkable feature was the development of LETM after completion of anti-tubercular therapy and apparent
microbiological cure. Repeat CBNAAT and MGIT studies remained negative, systemic disease had resolved radiologically,
and prior enhancing spinal lesions had disappeared. These findings argued against ongoing active infection or drug-

resistant tuberculosis with autoimmune pathogenesis at the corner of the mind.

Paradoxical reactions represent clinical or radiological worsening despite effective anti-tubercular therapy and have
increasingly been recognised in HIV-negative patients.?10 Cheng et al. first described paradoxical deterioration during
anti-tubercular therapy in non-HIV patients, noting the appearance of new lesions despite microbiological control.?
Subsequent studies demonstrated that CNS involvement is particularly common and often associated with poor outcomes.!5
Immune reconstitution inflammatory syndrome (IRIS) encompasses a spectrum of inflammatory disorders that occur

following recovery of host immune function. It may present as paradoxical IRIS, characterized by clinical and radiological
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worsening despite appropriate antimicrobial therapy and microbiological clearance of the pathogen; unmasking IRIS, in
which restoration of immune responses reveals a previously subclinical or unrecognized infection; or a post-infectious
inflammatory response, driven by an exaggerated immune reaction to residual microbial antigens in the absence of
active infection. Distinguishing these entities from treatment failure or disease relapse is essential, as management

strategies differ significantly.”.8

Presence of seizure, hydrocephalus, meningeal enhancement and high blood albumin level has been noted to be prominent

risk factors for CNS-IRIS.!!

The recent multicentre observational study by Robert et al. is particularly relevant to our case. Among 56 HIV-negative
patients with microbiologically proven TBM, CNS-IRIS developed in 50% during follow-up, typically within 2 months of
treatment initiation.'" New lesions were observed in more than 80% of affected patients, supporting the concept that
immune-mediated injury may occur despite appropriate anti-tubercular therapy. Although our patient developed LETM
much later than the median onset reported by Robert et al., the absence of microbiological evidence of active disease
and a favourable response to corticosteroids support a similar inflammatory mechanism. Most paradoxical reactions occur
within weeks to months after treatment initiation, although delayed inflammatory manifestations have occasionally been

described.1¢

An alternative explanation is post-infectious autoimmune myelitis. Tuberculosis has been implicated as a potential trigger
for autoimmune demyelinating disorders through molecular mimicry, epitope spreading, and bystander immune
activation.!7:18,19.20 The development of LETM after apparent control of infection and the absence of aquaporin-4 and
MOG antibodies raises the possibility of seronegative autoimmune myelitis. However, the close temporal relationship with

disseminated tuberculosis and preceding CNS inflammation suggests that these processes may not be mutually exclusive.

A unifying explanation is that tuberculosis induces a spectrum of immune dysregulation ranging from paradoxical
inflammatory reactions to autoimmune-mediated spinal cord injury. Recent reviews have emphasised that persistent
mycobacterial antigens may drive prolonged inflammatory responses even after microbiological cure, potentially
resulting in delayed neurological manifestations.2'.22 Qur case may represent an extreme manifestation within this

spectrum.

Conclusion

This case illustrates the complex interaction between infection and immunity in CNS tuberculosis. The evolution from spinal
tuberculomas and tuberculous myeloradiculopathy to delayed LETM after apparent microbiological cure suggests an
immune-mediated process rather than persistent infection. Whether this represents an unusually delayed manifestation of
non-HIV CNS-IRIS or tuberculosis-triggered seronegative autoimmune myelitis remains uncertain. Recognition of this
overlap is important because selected patients may benefit from immunomodulatory therapy despite successful anti-

tubercular treatment.

Declarations
Declaration of Patient Consent: Appropriate patient consent was obtained.
Financial Support and Sponsorship: Nil.

Conflicts of Interest: There are no conflicts of interest.

Medical Research Archives | https://doi.org/10.18103/mra.2026.0418 7



https://doi.org/10.18103/mra.2026.0418

THE EUROPEAN SOCIETY OF MEDICINE

References

2.

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

Marais S, Thwaites G, Schoeman JF, Torok ME, Misra UK, Prasad K, et al. Tuberculous meningitis: A uniform case
definition for use in clinical research. Lancet Infect Dis. 2010;10(11):803-812.

Garg RK. Tuberculosis of the central nervous system: Current concepts in diagnosis and treatment. Curr Opin Neurol.
2025;38(3):245-253.

Wingerchuk DM, Banwell B, Bennett JL, Cabre P, Carroll W, Chitnis T, et al. International consensus diagnostic criteria
for neuromyelitis optica spectrum disorders. Neurology. 2015;85(2):177-189.

Thwaites GE, Chau TTH, Stepniewska K, et al. Tuberculosis of the central nervous system. J Neurol Neurosurg
Psychiatry. 2000;68(3):289-299.

Synmon B, Phukan P, Sharma S, Hussain M. Etiological and radiological spectrum of longitudinal myelitis: A hospital-
based study in North East India. J Neurosci Rural Pract. 2021;12(4):694-701. doi:10.1055 /s-0041-1735826.
Jiang Y, Xu X, Guo Z, et al. Myelitis: A common complication of tuberculous meningitis predicting poor outcome. Front
Neurol. 2022;13:830029. doi:10.3389 /fneur.2022.830029.

Murdoch DM, Venter WDF, Van Rie A, Feldman C. Immune reconstitution inflammatory syndrome (IRIS): Review of
common infectious manifestations and treatment options. AIDS Res Ther. 2007 ;4:9.

Bahr NC, Boulware DR, Marais S, et al. Central nervous system immune reconstitution inflammatory syndrome. Curr
Infect Dis Rep. 2013;15(6):583-593.

Cheng VC, Ho PL, Lee RA, Chan KS, Chan KK, Woo PC, et al. Clinical spectrum of paradoxical deterioration during
antituberculosis therapy in non-HIV-infected patients. Eur J Clin Microbiol Infect Dis. 2002;21(11):803-809.

Singh AK, Malhotra HS, Garg RK, et al. Paradoxical reaction in tuberculous meningitis: Presentation, predictors, and
impact on prognosis. BMC Infect Dis. 2016;16:306.

Robert M, Mageau A, Gaudemer A, Thy M, Peiffer-Smadja N, de Lastours V, et al. Incidence, risk factors and
treatment of central nervous system immune reconstitution inflammatory syndrome in non-HIV patients with tuberculous
meningitis: A multicentre observational study. Intern Med J. 2024;54(5):802-808.

Pascual-Guevara M, Cabanillas Lazo M, Alva-Diaz C. Association between tuberculosis and neuromyelitis optica
spectrum disorder: A systematic review. Neurology. 2024;102(7 Suppl 1):4040.

Gupta M, Sharma A. CNS tuberculosis. In: StatPearls. Treasure Island, FL: StatPearls Publishing; 2024.

Garg RK, Kumar N, Uniyal R, et al. Tuberculous myelitis: A systematic review of published case reports and case
series. Spinal Cord Ser Cases. 2025;11:6.

Marais S, Meintjes G, Pepper DJ, Dodd LE, Schutz C, Ismail Z, et al. Frequency, severity, and prediction of tuberculous
meningitis immune reconstitution inflammatory syndrome. Clin Infect Dis. 2013;56(3):450-460.

Zhang Y, Zhu M, Wang L, Shi M, Deng H. Longitudinally extensive transverse myelitis with pulmonary tuberculosis:
Two case reports. Medicine (Baltimore). 2018;97(3).

Fujinami RS, Oldstone MBA. Amino acid homology between myelin basic protein and viral antigens: A mechanism for
autoimmunity. Science. 1985;230(4729):1043-1045.

Sellner J, Hemmer B, Mihlau M. The clinical spectrum and immunobiology of parainfectious demyelinating disorders.
J Neurol. 2010;257(2):207-218.

Jacob A, Weinshenker BG. An approach to the diagnosis of acute transverse myelitis. Semin Neurol. 2008;28(1):105-
120.

Meintjes G, Lawn SD, Scano F, et al. Tuberculosis-associated immune reconstitution inflammatory syndrome: Case

definitions for use in resource-limited settings. Lancet Infect Dis. 2008;8(8):516-523.

Medical Research Archives | https://doi.org/10.18103/mra.2026.0418 8



https://doi.org/10.18103/mra.2026.0418

THE EUROPEAN SOCIETY OF MEDICINE

22. Gooding MS, Hammoud DA, Epling B, et al. Perplexing paradoxical reactions: Navigating the complexity of
protracted tuberculosis meningitis—a case report. Front Immunol. 2024;15:1441945.
doi:10.3389/fimmu.2024.1441945.

23. Bowen LN, Nath A. Central nervous system immune reconstitution inflammatory syndrome. In: Daroff RB, Jankovic J,

Mazziotta JC, Pomeroy SL, eds. Handbook of Clinical Neurology. Vol 152. Elsevier; 2018:97-109.

Medical Research Archives | https://doi.org/10.18103/mra.2026.0418 9



https://doi.org/10.18103/mra.2026.0418

