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Learning Objective

• Understand how immunomodulating therapy 
may be utilized to improve CNS-TB treatment 
outcomes in patients with paradoxical reaction.
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Case: initial presentation

• 33-year-old man
– HIV-negative, US-born; non-Hispanic white

• Recreational cannabis; occasional alcohol
• Pharmacy clerk
• Lived in southeast Asia for 5 years as an English teacher

– Presented with generalized weakness and fatigue in 
May 2023

– Subjective diplopia on lateral gaze, intermittent 
headaches, as well, despite unremarkable exam

– Found to have hyponatremia, hilar lymphadenopathy
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Case: sarcoidosis, or what?
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5/4/2023 cervical lymph node biopsy:

5/8/23: AFB smear(-), culture(-) from BAL x 1 



Case: neurosarcoidosis, or what?
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CSF (5/24/23): glucose 22, protein 237; 1 nucleated cell 

• 5/25/23: started on prednisone 45mg BID 
(~1.5mg/kg):
– gradual improvement in strength; 
– transferred to County’s acute rehab facility; 
– discharged after ~1 month 
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FLAIR (6/22/23)



Case: prednisonopenia, or what?
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• 7/8/23: presents to ER with lethargy/confusion, low-
grade fever (Tm 100.6F), recurrent hyponatremia
– Per outpatient pharmacy records, unclear if 

prednisone (and TMP-SMX prophylaxis) prescriptions 
were filled upon discharge ~2 weeks prior
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2 x 2: Two facilities x two months 

• At just the acute rehab facility, ~100 exposed 
individuals were identified.  
– Over 50% were patients.
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https://dhs.lacounty.gov/rancho/patient-programs-and-services/don-knabe-wellness-center/



Case: empiric TBM treatment…? 

• Anti-TB treatment initiated promptly (7/11/23): 
– rifampin 600mg (PO) + 
– isoniazid 300mg/B6 + 
– ethambutol 1200mg + 
– pyrazinamide 1500mg

• Anything else…?
– Recommended IV dexamethasone 0.1mg/kg/dose 

Q6 hours (7/14/23) 
• Dexamethasone not started until 8/4/23 

– IV RIF + LVX + LZD also recommended (7/14/23)
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Thwaites et al: Dexamethasone in TBM 
N Engl J Med 2004;351:1741-51
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Treatment response and course: 7-10/2023

• 8/4-8/24/23: dexamethasone tapered quickly with 
recurrence of fevers, but with relative radiographic 
stability (7/16 vs. 8/23/23)

• 8/25/23: dexamethasone dose increased to 
0.1mg/kg/dose Q6 hours, but with quick tapering 
every ~5 days, despite recurrence of high-grade 
fevers and worsening encephalopathy
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T1 post (10/25/23)



Now what?!
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https://upload.wikimedia.org/wikipedia/en/c/c6/Bat-signal_1989_film.jpg
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Clin Infect Dis 2023 Nov 17;77(10):1460-1467. doi: 10.1093/cid/ciad401.



Infliximab for CNS-TB in south India (2019-2022)

• Retrospective cohort study (N = 90, 2:1 matching)
– Single center (~200 CNS-TB patients/year)
– CNS-TB = TB meningitis (TBM), tuberculomas, 

tuberculous vasculitis, spinal involvement, 
optochiasmatic TB 

• Intervention: IV infliximab 10mg/kg once per month, 
up to 3 doses 
– Infliximab doses were stopped early if there was a 

complete response or futility of response 
– Consensus between at least 2 ID physicians required 

for intervention 
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Infliximab for CNS-TB in south India (2019-2022)

• Cohort A (infliximab): new-onset or persistent 
unimproved deficits despite weight-optimized ATT 
and steroids with: 
– Refractory symptomatic tuberculomas; 
– Recurrent clinical worsening on steroid tapering;
– Optochiasmatic TB with visual deficits; 
– Recent-onset arachnoiditis with paraparesis

• Cohort B (standard of care = ATT + steroids): 
– 10-year historical cohort selected at same institution
– Matched for Medical Research Council (MRC) grades  

and modified Rankin scale (mRS) scores 
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MRC & mRS

• Medical Research Council grade:
– Grade I: Glasgow coma scale (GCS) 15; no focal neurological signs
– Grade II: GCS 11-14; or GCS 15 with focal neurological signs
– Grade III: GCS ≤ 10
  Clin Infect Dis 2017 Feb 15;64(4):501-509.

• Modified Rankin Scale score: 
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Stroke 2021;52(9):3054-3062.



Infliximab for CNS-TB in south India (2019-2022)

• Primary outcome: disability-free survival (mRS ≤ 2) 
at 6 months
– Secondary outcomes: 

• Severe disability at 6 months: mRS 4-5
• All-cause mortality 

• Bivariate analyses, followed by multivariate analyses 
for factors reaching statistical significance (p<0.05)
– Sensitivity analysis and evaluation of collinearity 
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• Cohort A (n = 30)
– Indications for infliximab: 

• 20 (67%) symptomatic multiple or large tuberculomas; 
• 8 (27%) spinal cord involvement with paraparesis; 
• 3 (10%) vision-threatening optochiasmatic arachnoiditis

– # of doses of infliximab: 
• 19 (63%) patients received three (3) doses of 

infliximab; 
• 7 (23%) received two (2) doses; 
• 4 (13%) received one (1) dose 
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Infliximab for CNS-TB in south India (2019-2022)
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Infliximab for CNS-TB in south India (2019-2022)
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Infliximab for CNS-TB in south India (2019-2022)



• Take home: receipt of 1-3 doses of infliximab (10mg/kg/dose per month) 
was statistically associated with successful outcome (disability-free 
survival) at six months, but not with death or severe disability
– Seemed relatively safe, but not designed or powered for safety

•  Major limitations: 
– Retrospective cohort study prone to biases and confounding 
– Dissimilar rates of tuberculoma and paradoxical response between 

study groups: “cohort B serves more as a background to interpret the 
impact of infliximab…rather than rigorously matched controls” 

– Single quaternary care center = late intervention (but this should 
translate to less apparent benefit)
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Infliximab for CNS-TB in south India (2019-2022)



So…now what?

• LA County CNS-TB/TBM Checklist 
(2023): 
– “glucocorticoids are strongly recommended…”

– “…consider other emerging strategies [for 
adjunctive immunomodulation] in 
consultation with TBCP”

• And our patient?
– Family declined infliximab, but agreed to 

resumption of prolonged dexamethasone 
taper

– Next brain MRI pending in 1 week (3/22/24)
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