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The proposition we defend

An infection can disappear while its immunological imprint remains active. We defend a precise version of the
afterimage idea: symptoms following microbial clearance may be maintained by retained antigen, altered
immune-cell thresholds, autoimmune recognition or tissue damage that repeatedly regenerates danger signals.
These are different hypotheses, not interchangeable names for chronic inflammation.

An infection may be microbiologically cleared while its immunological consequences persist. The afterimage
hypothesis distinguishes several mechanisms often conflated: retained antigen, persistent tissue injury, altered
trained immunity and self-sustaining autoimmune responses. None should be presumed without disease-specific
evidence.

Why the mechanism deserves to be taken seriously

Innate cells can undergo metabolic and chromatin-associated reprogramming; antigen may be retained or
intermittently encountered; adaptive lymphocytes may recognize new epitopes after tissue damage. Altered tissue
architecture can recruit immune activity independently of infection. These are distinct pathways with different
predictions about organism detection, immune biomarkers and therapeutic response.

The causal argument

A persistent immune response can outlive its trigger for excellent reasons: memory cells and antibody-producing
clones are designed for longevity. Trouble arises when activation ceases to be protective or the tissue maintains its
own source of stimulation. Retained microbial material, for example, would predict ongoing antigen-specific
stimulation; sterile damage would predict danger-signal responses without viable organism; autoimmunity would
predict recognition of host targets. All could contribute to lingering illness, but they imply different temporal patterns
and distinct experiments. The key is to ask what is sustaining signaling today, not merely what infection occurred
months ago.

Causal architecture under closer examination

An immunological afterimage is not a single disease mechanism. Antigen persistence, autoantibody activity, trained
innate immunity and ongoing sterile tissue damage all can produce continued immune signals, but they carry
different predictions. Retained antigen should produce a recognizable antigen-specific response and ideally allow
biochemical identification of the material. Autoimmunity should show host-target reactivity with an appropriate
pathological context. Trained innate responses may change the magnitude of reaction to unrelated stimuli even
when the original antigen is absent. Sterile injury would center on release of endogenous alarm signals and
tissue-specific inflammation. These distinctions are clinically and scientifically consequential: a negative microbial
culture does not by itself prove any of the four, and positive serology frequently indicates past exposure without
ongoing causal activity. An afterimage theory worth defending needs to move from the general phrase “immune
dysregulation” to a continuing input or altered response threshold that can be documented.

A concrete physiological case
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A patient has prolonged malaise and inflammatory flares after an infection. A positive antibody test documents past
exposure but does not establish continuing infection. If no live pathogen is detectable and inflammatory activity
aligns instead with tissue injury or host-directed antibodies, an afterimage account becomes stronger. Conversely a
demonstrable persistent pathogen immediately changes the causal model and potential treatment.

Original conceptual illustration

Following infection, one patient might have persistent inflammatory laboratory findings while another has
dysautonomia without comparable inflammatory changes. The phrase post-infectious illness describes timing, not a
single mechanism. The immunological afterimage model would have explanatory value only for the subgroup in
which a defined ongoing immune response can be observed and linked to function; it should not be used to erase
heterogeneous causes of post-viral symptoms.

What established physiology already supports

Immune memory, sterile inflammation and tissue-resident immune activation are established. The speculative
synthesis is that their failure to return to baseline may explain a particular subset of chronic sequelae in the absence
of ongoing pathogen replication. A convincing paper must assign each proposed patient to a mechanistic subgroup
rather than treating “post-infectious” as an explanation by itself.

The strongest counterargument—and the answer

A major alternative is undetected active infection. Diagnostic sensitivity, sampling location and timing matter.
Another is unrelated disease that happened to follow infection. The afterimage theory needs predictive
immunological signatures, temporal continuity and mechanistic specificity, not mere chronological association.

Ongoing replicating pathogens, recurrent exposure and latent infections can produce similar symptoms. Conversely,
fatigue after infection can arise through autonomic, endocrine, sleep, vascular or structural mechanisms that are not
primarily immunological. It is easy to call everything “immune memory” without showing a relevant memory
substrate.

The discriminating experiment

Compare cohorts with microbiologically cleared infection, confirmed persistent infection and uninfected inflammatory
controls. Repeatedly assay antigen persistence, T-cell specificity, autoantibodies, tissue injury and functional
outcomes. The most discriminating result would show that a continuing host signal, not pathogen burden, predicts
later symptoms and responds to a mechanism-targeted intervention in an appropriately designed study.

The strongest analysis would demonstrate persistence of a defined immune state after clearance of a documented
initiating pathogen, and then show that this state predicts a clinically relevant outcome. Mere antibody positivity is
insufficient. A model weakened by null immune findings or better evidence of ongoing infection should yield to those
alternatives.

Decisive comparisons and limits of inference

Consider a cohort with identical resolved infection but divergent recovery trajectories. At three months, compare
retained antigen markers, pathogen-specific T-cell patterns, autoantibodies, tissue injury and responses to unrelated
innate stimuli. A single shared elevation in an inflammatory marker would not identify the mechanism; a distinct
longitudinal signature preceding symptoms would be more persuasive. Researchers could then test whether
different afterimage subtypes respond to different treatments, but they must take care not to equate biomarker
movement with clinical improvement. A further prediction concerns recurrence: if immune activation persists
because tissue injury generates danger signals, symptoms should fluctuate with tissue stress; if retained antigen
drives the response, relevant antigen burden should more directly predict immune activation. Failure of either
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pattern would weaken that candidate pathway. The bolder synthesis is that the immune system can remain in a
pathogen-shaped state after microbial clearance, producing persistent consequences that are not evidence of live
infection. That hypothesis is controversial because it refuses the easy binaries of “infected” or “cured,” but it remains
responsibly bounded by measurable immune biology.

A second prediction from the original model

The model predicts a measurable immune phenotype with temporal continuity after pathogen elimination. Mere
persistence of symptoms is not enough; a defined inflammatory program should help forecast course independently
of continuing infection.

Why the hypothesis matters if correct

One practical payoff would be a better classification of post-infectious illness by its maintaining process. Persisting
microbial material, autoimmune recognition, altered innate-cell responsiveness and continuing sterile injury should
not all be called “chronic inflammation” as though they demand the same investigation or therapy. Their signatures
differ: an antigen-driven response should track antigen-specific processes, whereas host-tissue danger signaling
may track local injury; autoimmune mechanisms require their own criteria. The paper therefore argues against an
exclusive focus on whether a pathogen is alive today and against indiscriminate assumptions that it remains alive
whenever symptoms persist. Its clinical contribution would be a disciplined middle category: continuing
consequences of an infection without necessarily ongoing replication. That category should be established through
positive evidence of an immune or tissue process, not simply the absence of another diagnosis. The controversy is
real because it challenges a binary narrative of infected versus recovered, yet it can be tested with specific
longitudinal immune measurements.

The clinical and conceptual consequence

The unsettling conclusion is that sterilizing an infection may be necessary but insufficient to restore health. The route
to recovery may depend on resolving the immune and tissue programs built during the original fight. This should
encourage careful differential diagnosis, not indiscriminate immune suppression.

Patients deserve evaluation of treatable infections and autoimmune disease, not dismissal as psychologically ill or
automatic assignment to chronic infection. The proposed afterimage organizes investigation; it supplies neither a
new diagnostic test nor a blanket immunosuppressive treatment.
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Editorial and clinical boundaries

This paper advances a causal thesis and identifies observations that would support or defeat it. It does not establish
a new diagnosis or treatment, and it should not be used to discontinue medically indicated care. Bibliographic entries
inherited from the original edition have not all been independently verified.
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