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ABSTRACT
Wang et al. identify CXCL10high TNFαhigh Ki67+ microglia as drivers of CD8+ T cell recruitment during experimental cerebral 
malaria (ECM). We propose a conservative reframing: rather than asserting a fully validated new taxonomy, CXCL10high micro-
glia should be considered a candidate “neuroimmune endotype” whose translational relevance requires clearly prespecified and 
testable validation in human disease. Priority validation steps include single-nucleus and spatial transcriptomics of human post-
mortem tissue, paired plasma/CSF biomarker correlation, and mechanistic assays of microglial antigen presentation. We caution 
against strong therapeutic inferences from ECM alone; translational work should first establish reproducible human microglial 
signatures and clinical correlations before precision-targeted interventions are proposed.

Dear Editor,
The elegant study by Wang et al. [1] identifies a distinct microg-
lial population—CXCL10high TNFαhigh Ki67+—that recruits 
and sustains CD8+ T cell activity during experimental cerebral 
malaria (ECM). We welcome this novel observation and suggest 
a cautious and pragmatic pathway to explore whether this mu-
rine signature might represent a clinically meaningful neuro-
immune endotype in human cerebral malaria (CM). Below, we 
(i) outline practical criteria for defining such an endotype, (ii) 
propose testable translational steps that directly build on Wang 
et al.'s findings, and (iii) briefly acknowledge therapeutic con-
siderations as longer-term possibilities contingent upon human 
validation.

1   |   Defining a Neuroimmune Endotype—
Operational Criteria (Testable)

To move beyond conceptual language, we propose four min-
imal, testable criteria that a CXCL10high microglial endotype 
should ideally meet in human CM:

a.	 Reproducible CNS signature: a conserved transcriptional 
program (e.g., CXCL10high/TNFαhigh proliferation mark-
ers) detectable by snRNA-seq or spatial transcriptomics in 
multiple human CM brain samples [2];

b.	 Peripheral biomarker linkage: a reproducible association 
between this CNS signature and a measurable plasma/CSF 
biomarker pattern (e.g., chemokine profile) in independent 
cohorts [3];

c.	 Clinical correlation: statistical association between the 
CNS signature (or its peripheral surrogate) and relevant 
outcomes (acute severity, death, or validated long-term 
neurocognitive impairment) after appropriate adjustment 
for known confounders [3];

d.	 Mechanistic plausibility: corroborative mechanistic data, 
such as evidence for antigen presentation or chemokine-
mediated recruitment, acquired using targeted assays [4].

Collectively, fulfillment of these criteria would support the clas-
sification of CXCL10high microglia as a bona fide neuroimmune 
endotype rather than a preliminary preclinical observation.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, 
provided the original work is properly cited.

© 2026 The Author(s). CNS Neuroscience & Therapeutics published by John Wiley & Sons Ltd.

https://doi.org/10.1002/cns.70742
https://doi.org/10.1002/cns.70742
mailto:
https://orcid.org/0000-0002-2806-2129
https://orcid.org/0000-0002-9391-5642
mailto:nathkapach.ratt@gmail.com
http://creativecommons.org/licenses/by/4.0/


2 of 3 CNS Neuroscience & Therapeutics, 2026

2   |   Concrete Translational Steps That Follow From 
Wang Et al.

We suggest three near-term, testable approaches that build on 
Wang et al.'s data and address concerns regarding cross-species 
extrapolation:

	 i.	 Human postmortem snRNA-seq and spatial transcrip-
tomics: application of standardized analytical pipelines to 
multiple human CM brain samples (ideally from different 
geographic settings) to identify a microglial transcriptional 
module analogous to the murine CXCL10high program [2].

	 ii.	 Paired plasma/CSF profiling in acute CM survivors: evalu-
ation of whether peripheral chemokine signatures correlate 
with CNS microglial states (or with postmortem CNS sig-
natures when available), using proteomic approaches and 
targeted chemokine panels, alongside assessment of asso-
ciations with neurological outcomes [3].

	iii.	 Mechanistic assays in ECM refined to test antigen presen-
tation directly: for example, the use of MHC-I tetramers, 
in vivo antigen tracing, and conditional microglial MHC-I 
manipulation to clarify whether microglia present parasite 
antigens to CD8+ T cells or primarily function as chemok-
ine sources [4].

These steps are intended to generate human-centered, testable 
evidence while keeping speculation to a minimum.

3   |   Cross-Species Caveats and Measured 
Interpretation

We recognize that ECM and human CM differ in parasite 
species, sequestration patterns, and immune thresholds; 
consequently, translational interpretations should remain 
appropriately cautious and framed as hypotheses requiring 
validation rather than as established equivalence. For instance, 
although peripheral CXCL10 elevations have been associated 
with poorer outcomes in some clinical series, the existing ev-
idence remains heterogeneous and does not yet demonstrate 
that plasma CXCL10 reliably reflects a CNS microglial state 
predictive of long-term deficits [3]. Accordingly, such associ-
ations should be interpreted in a confirmatory rather than de-
terministic manner.

4   |   Therapeutic Implications—Restrained and 
Conditional

Therapeutic concepts inspired by ECM (e.g., CXCL10/CXCR3 
modulation, nanoparticle delivery, or metabolic reprogram-
ming) are biologically plausible; however, they remain specula-
tive in the absence of validated human evidence for the proposed 
endotype. We therefore suggest a phased approach: generation 
of reproducible human data confirming the endotype and target 
engagement, followed by preclinical safety and efficacy studies 
incorporating human tissue-derived readouts, and subsequently 
the consideration of carefully designed, biomarker-stratified 
early-phase trials [5, 6].

5   |   How This Letter Extends Wang Et al.'s Work

Rather than seeking to replace the conclusions of Wang et al., 
our aim is to translate their experimental insights into an oper-
ational research agenda that may be examined in human CM. 
Specifically, we highlight experimental strategies (snRNA-seq 
on human tissue, paired plasma/CSF correlation, and antigen-
presentation assays) that could directly test key mechanistic 
hypotheses and facilitate a considered bridge from murine ob-
servations to human pathology [1, 2, 4].

Wang et al. provide important mechanistic insights into ECM 
microglial biology; viewing CXCL10high microglia as a candidate 
neuroimmune endotype, guided by explicit operational criteria 
and a focused validation plan, may help advance rigorous trans-
lational investigation while avoiding premature therapeutic 
claims. We encourage collaborative, multicentre efforts inte-
grating high-resolution human CNS profiling with prospective 
biomarker and outcome studies to determine whether neuroim-
mune endotypes can meaningfully stratify CM patients and in-
form future precision interventions.
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