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Abstract

The immune system can generate psychiatric symptoms through identifiable molecular and neural pathways.
This is not an analogy: peripheral inflammation affects motivation, sleep, cognition and affect, while particular
immune disorders can disrupt the central nervous system more directly. The provocative implication is that a
symptom-led psychiatric diagnosis may unite people with fundamentally different immune causes. The task is
to identify causal immune phenotypes, not to presume that every depressive symptom signifies brain
inflammation.

Which kind of immune causation is at issue?

An individual with fever, sleepiness and reduced motivation during an infection illustrates adaptive sickness
behavior, not necessarily a new psychiatric disease. Someone with autoimmune encephalitis can develop
psychiatric symptoms because an immune process alters central circuits. A patient with chronic pain and
elevated inflammatory markers may instead experience mood changes mediated by discomfort, inactivity and
disrupted sleep. These three routes produce overlapping complaints but demand different treatment and
research. The useful question is whether a measured immune event precedes a specific neural phenotype and
whether changing the event alters the phenotype.

Oxalate-associated crystal inflammation belongs in this volume as a proposed upstream trigger of peripheral
immune activity. It should be compared with other crystal and inflammatory diseases rather than assumed to
uniquely influence the brain. A research design that matches renal injury and inflammation but varies oxalate
exposure could separate oxalate-specific causation from a general immune-to-brain pathway.

Four separate causal relationships

Immune activity can cause a neural syndrome, as in selected autoimmune encephalitides. It can modify an
established psychiatric illness through sleep, fatigue, pain or sickness behavior. Psychiatric stress and
behaviors can change immune measurements, creating reverse causation. Finally, a third factor—obesity,
infection, social adversity, medication or substance use—can independently affect both immune biomarkers
and mood. These four paths can produce similar cross-sectional correlations. The phrase “brain inflammation”
should not be used without specifying a compartment, pathway and measurement.

Known routes of communication

Peripheral inflammatory mediators can signal through vascular and neural interfaces. Activated microglia and
astrocytes participate in central immune responses, while interferon and cytokine exposure can alter
monoamine and kynurenine metabolism. In selected clinical circumstances, antibodies bind specific neuronal
proteins and disrupt synaptic function. The latter mechanism is causally more specific than an elevated
nonspecific C-reactive protein result, which may arise from many tissues and does not diagnose
neuroinflammation.
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The problem of treatment inference

The fact that some antidepressant nonresponders have elevated inflammatory biomarkers does not mean
suppressing immunity is broadly therapeutic. A randomized infliximab trial in treatment-resistant depression
did not show an overall antidepressant benefit, although exploratory baseline inflammatory differences
generated important questions. Such results argue against a universal inflammatory-depression model and for
careful phenotype definition. Antimicrobial, immunomodulatory or corticosteroid treatment is not justified by a
speculative immune explanation without an established clinical indication.

Clinical implications

Rapid-onset behavioral change with seizure, dyskinesia, catatonia, autonomic instability, fluctuating
consciousness or major neurological findings deserves attention to inflammatory and other medical disease.
Stable chronic depression without these features has a different prior probability. Immune explanations should
neither erase a person's psychological history nor force patients to accept psychiatric symptoms as “only in
their head.” The brain is biological; causes nonetheless remain heterogeneous.

The immune system can change behavior without inventing a new psychiatric
diagnosis

Inflammation produces recognizable changes in motivation, energy, appetite and social behavior. During an
acute infection, these changes may help an organism conserve resources, but the same biological responses
can become burdensome when sustained. The relevant signals involve more than one cytokine; peripheral
immune activity can interact with vascular interfaces, neural afferents, glial cells and metabolic pathways. A
simplistic claim that inflammation directly “causes depression” ignores the differences among acute sickness
behavior, major depressive disorder, delirium and neurological syndromes with prominent psychiatric
presentations. The strength of the immune-psychiatry thesis lies in characterizing the phenotype and showing
a causal pathway, not in relabeling every mood symptom as inflammation.

An unusually important example is autoimmune encephalitis. In some patients, immune responses directed
against neuronal targets produce behavioral changes, psychosis, seizures or cognitive decline. The existence
of such syndromes proves that an immune disturbance can produce manifestations that initially look
psychiatric. But one cannot reverse the inference: an individual presenting with psychosis does not thereby
have autoimmune encephalitis. The clinical context, subacute progression, neurological signs, testing and
specialist evaluation determine probability. Recognizing the possibility should prevent diagnostic delay without
turning rare disease into a universal explanation.

Connecting immune injury with metabolic terrain

The oxalate papers in this volume explore one proposed upstream contributor to systemic inflammation;
infection, autoimmunity, metabolic tissue injury and other exposures supply alternatives. Their shared
endpoint may be immune signaling, but that commonality does not establish that their initiating causes are
interchangeable. For example, calcium oxalate crystals have been shown to activate inflammatory pathways in
experimental kidney disease. Extending that observation to mood requires demonstrating a relevant systemic
response and its neurological consequences. By contrast, autoimmune encephalitis may feature a more direct
immune mechanism involving neuronal targets. Both are immune-mediated in broad terms, yet the
evidentiary paths are distinct.
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The practical research opportunity is to identify which symptom patterns occur with well-defined immune
states rather than simply correlating nonspecific inflammatory markers with broad psychiatric scales.
Longitudinal measurements can distinguish a transient inflammatory episode from sustained dysregulation,
while clinical examination can identify phenomena such as seizures, fluctuating consciousness or neurological
deficits. Medication effects and endocrine iliness need separate attention. Evidence of immune activation
should alter clinical reasoning only to the extent it is relevant and reliably measured.

The strongest alternative explanations

Patients with chronic inflammatory disease often have pain, disrupted sleep, reduced physical activity and
increased psychosocial burden. Each can affect mood and cognition independently of cytokine signaling. A
successful anti-inflammatory treatment may improve a person's experience by relieving pain rather than by
directly changing neural inflammation. Likewise, a peripheral blood biomarker cannot be assumed to mirror
what is happening inside the brain. Study designs should measure these confounders and prefer functional
outcomes to speculative biomarkers alone.

The central conclusion is one of legitimate biological breadth. Psychiatry cannot be cleanly separated from
immunology, but neither can psychiatric illness be reduced to a single immune pathway. The most productive
terrain research identifies conditions in which immune physiology is part of the causal chain and tests whether
modifying that physiology leads to reproducible, meaningful improvement.

A clinical example of an immune-psychiatric diagnostic fork

A patient develops hallucinations over several days, accompanied by disturbed sleep and an episode that
witnhesses describe as a seizure. The most informative question is not whether immune dysfunction can
produce psychosis in general; it is whether the acute neurological trajectory resembles a potentially treatable
encephalitic syndrome. Fever, fluctuating cognition, abnormal movements, autonomic instability and
cerebrospinal fluid or EEG findings may change the probability. If the evaluation instead reveals a chronic
psychiatric illness with no supporting evidence for encephalitis, the immune hypothesis should not be
preserved simply because it is biologically interesting. A proposed cause must explain the observed tempo as
well as the symptoms.

Another patient with inflammatory bowel disease reports fatigue, low motivation and depressed mood during
flares. Peripheral inflammation may contribute, but bowel pain, disrupted sleep and reduced nutrition could
explain part of the same experience. Comparing depressive outcomes with objective inflammatory activity
across flares and remission may help, although changing medications and physical symptoms complicate
inference. The two cases show why the broad label “immune psychiatry” encompasses very different clinical
problems. One can be an urgent disease with direct neural involvement; the other may involve a mixture of
inflammatory signaling and chronic iliness burden.

How to guard against immune explanation inflation

The immune system changes during most illnesses, so an abnormal biomarker found in a psychiatric patient
may be incidental, contributory or consequential. To establish a disease mechanism, research must show more
than a difference between groups. There should be some specificity of exposure, physiological intermediary or
treatment effect, and the relationship must withstand confounding by sleep and general health. In the oxalate
research program, for instance, NLRP3 activation by renal crystals is a powerful mechanistic observation, but
psychiatric relevance requires an additional human pathway. The general lesson is that immune effects on
behavior are real, while individual causal attribution remains a separate problem.
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Conclusion

Immune psychiatry is strongest when it identifies a mechanism that explains symptom timing, specific
biomarkers and response patterns. Its radical insight is not that all mental illness is inflammation, but that
some apparently psychiatric conditions may have a traceable immune origin.
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