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1882- 1891: 

the historic
Koch-Virchow 

skirmish

Slide provided by S. Kaufmann



Can Endotype-specific Rx improve TB outcomes? 
Andrew DiNardo, MD, PhD

April 08, 2025
3

Slide adapted from S. Kaufmann

Information about a cure 
for tuberculosis

Communications about a cure for 
tuberculosis

NEJM 1891

1891: 
An early 

HDT failure

Tuberculin fatal immune reconstitution
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NEJM 1891

1891 lessons: 
1. Tuberculin induced 

fatal IRIS
2. One size doesn’t fit 

all
3. TB M&M is not 

only due to bacilli

Problem #1: no single immune 
correlate of protection

What is “protective” in vitro can be 
fatal in vivo
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IFN-𝜸 improves in vitro Mtb killing
Recruits additional immune cells

1. ↑P-L maturation
2. Warburg metabolism
3. ROS upregulation
4. Ag processing
5. Chemokine activation
 IFN-𝜸 mediates killing of 

intracellular pathogens
and

Attracts additional immune cells

Inhibit PD1↑IFN𝜸

IFN-𝜸 : fatal immune pathology
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TNF narrow therapeutic window

Clinical trial of aerosolized IFN-𝜸 in MDR 
TB halted early due to increased death 
(10 vs 5 deaths)

Dawson R, Condos R, Tse D, et al. 
Immunomodulation with recombinant 

IFN-𝜸 in pulmonary tuberculosis. 
PLoS One 2009; 4:e6984.?

Immune induced pathology & death
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Different (and 

contradictory) 

molecular 

endotypes can lead 

to similar clinical 

phenotypes

Endotypes

Distinct molecular 

perturbations that 

lead to similar 

clinical phenotypes 

and disease 

presentation
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Existing Endotypes
• Distinct molecular perturbations that lead to similar 

clinical phenotypes and disease presentation
• Examples

• CLL **
• AML **
• Breast Cancer **
• Asthma*
• Sepsis 
• Acute Respiratory Distress Syndrome

*Endotype-specific 
treatment is 

Standard of care

* * Endotype-specific 
treatment improved 

mortality
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Leukemia sub-types 
identified ~2008-2013; 
3 new FDA-approved 

drug classes 2018-2020
New standard of care 

therapy
 ↑ survival!

Assessment of Patient Characteristics

Comprehensive Profiling of AML
(morphology, immunophenotype, cytogenetics, molecular analysis)

Intensive 
chemo          

(eg, 7+3)

Pre- endotype identification Leukemia Rx (2017)
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Post endotype identification Leukemia Rx (2024)

Unbiased approach:

Preliminary evidence 
for TB endotypes
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Evidence for TB endotypes:

• Data mined 9 TB 
studies from 7 
different countries

• 435 TB cases & 533 
healthy controls

• Unbiased Seurat 
clustering

• 2-4 different TB 
endotypes identified

ERJ 2022

• Validated w 2 unique RNAseq
datasets

• Validated with German/ 
Romanian cohort

• Validated with Eswatini 
immunology cohort

• Linked to data base of HDT 
drugs

ERJ 2022
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Endotype A:
• Enriches for IFN, 

Heme, inflammatory, 
TNF, IL6

Endotype B
• Metabolic and 

proliferative pathways

ERJ 2022

Endotype A:
• Enriches for IFN, 

Heme, inflammatory, 
TNF, IL6

Endotype B
• Metabolic and 

proliferative pathways

ERJ 2022
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Endotype A:
• Slower time to culture 

conversion
• Less favorable 

outcomes

ERJ 2022

ERJ 2022

LINCS: in silico HDT 
drug discovery

HDT beneficial for one 
endotype either 

inconsequential or 
detrimental for other 

endotype
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Transcriptomics is not clinically relevant. 

How can host immunity and inflammation be 
assessed now?

Non-evidence based! 

Assessing Inflammation & Immune responsive now 

Inflammation
• CRP, ESR

Unpublished data 
from Eswatini

↑ Post-TB CVD? 
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Inflammation
• CRP, ESR
• Cytokine panel*

ARUP 13 cytokine panel; $150 USD

Dexamethasone

Anakinra
Tocilizumab

Infliximab

Assessing Inflammation & Immune responsive now 
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Inflammation
• CRP, ESR
• Cytokine panel

Immune Responsiveness
• QuantiFERON

Assessing Inflammation & Immune responsive now 

Inflammation
• CRP, ESR
• Cytokine panel

Immune Responsiveness
• QuantiFERON
• Fxnal Flow Cytometry*
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Assessing Inflammation & Immune responsive now 
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But these are super extreme cases. 

How does this apply to “regular” TB cases? 

Is TB curable with antibiotics? 

Microbiologic cure ≠ health
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Critchley 2024

3.7-fold Risk Death post-TB

Romanowski 2019

CVD incidence & TB

Baseline EOT
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Baseline EOT
No 

improvement

Baseline

“paradoxical” 
worsening

2-Months

Re-analysis of Wallis 2021
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Re-analysis of Wallis 2021
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Problem #2: Antibiotics don’t resolve 
inflammation

Problem #3: Antibiotics don’t resolve 
anergy

Wallis 2022; PLOS One

~half TB survivors remain hyper-inflammatory

CRP > 3mg/L Increased Risk CVD 

Unpublished
Eswatini
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~half TB survivors remain hypo-responsive

PHA-inducedMtb-induced

Summary & unanswered questions

• Multiple TB endotypes
• Therapy often should include immune 

suppressive or immune activating HDT

What is the best way to identify: 
• TB endotype suitable for only 2 or 4 mo of 

antibiotics? 
• TB endotype at risk post-TB CVD? 
• TB endotype at risk for PTLD? 


