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Abstract
Bile-acid signatures differ across liver disease, medication use, microbiome composition and
metabolic states. Experimental evidence links bile-acid receptors to neural and inflammatory
signaling, creating a plausible question: might carefully measured bile-acid profiles help identify
biologically distinct subgroups among patients carrying the same psychiatric diagnosis? A biomarker
that distinguishes subgroups is not necessarily a biomarker that causes their symptoms.

Metabolic phenotypes inside psychiatric diagnoses
Bile-acid signatures might identify a biologically meaningful subset of psychiatric presentations even
when the same diagnosis contains several distinct physiological states.

The enterohepatic pool contains primary and secondary bile acids with different conjugation states
and receptor affinities. FXR/FGF19 feedback, microbial deconjugation, intestinal transit, gallbladder
dynamics and renal function can all influence circulating levels. Psychiatric symptoms are also shaped
by sleep, medication, endocrine abnormalities and physical illness. A valid model therefore requires
sampling time, fasting state and confounder documentation before any association can be
interpreted.

Rather than seeking a universal “depression bile level,” the proposal is phenotype-specific: some
patients might have coexisting cholestatic symptoms, inflammatory disorders, altered bowel transit or
metabolic disease. Multivariate bile-acid measurement could be compared with controls and adjacent
diagnoses, ideally including repeated within-person samples. A meaningful biomarker would need
reproducibility and incremental predictive value beyond simple liver tests and clinical history.

Signal specificity among bile-acid species
The word “subtype” should imply more than statistically distinct clusters. A useful subtype predicts a
clinically relevant outcome, treatment response or disease trajectory with acceptable reproducibility.
Samples must be collected under comparable dietary and circadian conditions because bile acids
change markedly after meals and vary with bowel transit. Medications used in psychiatry can affect
weight, glucose metabolism and gastrointestinal function, all of which may shift bile-acid profiles. Any
case-control difference must survive these confounders before being interpreted as neurobiological
evidence.

Different bile acids activate receptors with varying affinities and biological effects, providing a
plausible basis for investigating whether a circulating bile-acid signature corresponds to distinct
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psychiatric phenotypes. Such patterns might reflect gut microbial metabolism, hepatic synthesis,
enterohepatic circulation or medication effects. Each of these sources could correlate with psychiatric
symptoms without being their cause. Circadian sampling time, fasting status, antibiotic exposure,
body mass and liver function may substantially influence the result.

A discovery study should define phenotype groups before analyzing spectra and then test the
resulting classification in an independent population. If a signature distinguishes anxious depression
from another syndrome, it must still show that the difference survives control for drugs, diet, renal
status and liver disease. Even a robust classifier would not establish that manipulating bile acids
treats the underlying condition. The distinction between diagnostic utility and a causal mechanism is
central.

Bile acids respond to feeding, microbiota, medication, circadian timing and liver disease. Their
psychiatric relevance may be direct receptor signaling, inflammatory modulation or an indicator of a
broader metabolic state. Each route predicts a different pattern of time ordering and tissue exposure.
The forceful claim is that a specific multispecies signature could stratify patients better than a broad
mood-disorder label—not that a high total bile-acid concentration diagnoses depression or psychosis.

Designing an actual subtype classifier
The most useful next stage would be a longitudinal natural experiment in which bile-acid profiles and
symptoms are measured repeatedly around a known physiological transition. Temporal coupling
could justify a mechanistic study; absence of coupling would challenge the proposed link. An
intervention trial should proceed only when the candidate pathway has credible targets and safety
data. Psychiatric diagnostic categories are heterogeneous, so the likely value is in finding a narrow
biologically coherent subgroup, not replacing clinical assessment with a single gut-derived test.

Sampling can create false biology. The bile-acid pool changes after meals and through enterohepatic
cycles; peripheral concentrations are sensitive to liver function, medication, recent diet and timing. A
psychiatric cohort sampled in the morning after fasting cannot be compared casually with controls
sampled after lunch. If samples are collected during hospitalization, stress, disrupted sleep and
medication exposure may explain a pattern rather than the disorder under investigation.

A candidate clinical taxonomy. Instead of classifying all depressed people by a single metabolite
threshold, researchers might examine whether a reproducible multianalyte signature maps onto a
narrower feature such as marked diurnal symptoms or specific gastrointestinal comorbidity. That
hypothesis should be fixed before the validation cohort is tested. Discovery-driven subtyping has a
high risk of overfitting, particularly if many bile-acid species and symptom scales are compared in a
small sample.

Therapeutic implication without presumption. If the signature predicts disease state but is not causal,
it may still be a useful biomarker. If interventions aimed at the pathway improve symptoms and
modify the signature, mediation becomes more plausible, though expectancy and concurrent changes
remain concerns. The ultimate test is sustained patient-important improvement with adequate safety.
A mechanistically sophisticated marker is not a treatment by itself.
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Repeat standardized fasting and postprandial assays alongside sleep records, medication data,
hepatic function and symptom scores. Pre-register a subtype classifier, compare it with standard
clinical predictors and validate it externally. Prediction without prospective replication would remain
a biomarker curiosity; symptom changes occurring after the signature shifts would strengthen the
temporal argument.

A biomarker discovery analysis should include independent replication, correction for multiple testing
and clinically meaningful incremental prediction. It should also determine whether a simpler
measurement—hepatic enzyme pattern, metabolic syndrome or medication exposure—explains the
signature. If a sophisticated bile-acid panel adds no value beyond these factors, the proposed
psychiatric subtype would not justify clinical use.

From biochemical signature to a clinically different group
A patient with disturbed sleep and major depressive symptoms might display a postprandial bile-acid
pattern distinct from another patient with similar symptom scores. That becomes scientifically
significant only if the pattern is reproducible and predicts a meaningful difference in physiology,
outcome or response. Sample timing matters because bile acids fluctuate with meals and circadian
rhythms; so do recent alcohol use, medications, liver function and microbiome composition. The
subtype hypothesis must avoid turning routine metabolic variation into a psychiatric classification.
First establish whether there are stable biological clusters at all. Then test whether those clusters
relate to prespecified symptoms or independent health outcomes after covariate adjustment. Last ask
whether stratifying treatment by the marker improves outcomes in a trial. If it fails at the first step,
the classification is not credible; if it succeeds only at predicting obesity or liver disease, it is a
metabolic marker but not yet a psychiatric subtype. The stronger controversial claim therefore makes
a more demanding, testable promise.

A biomarker must predict something important
A bile-acid signature could be scientifically useful even if it proves to be an indicator rather than a
cause. Diagnostic classification, prognosis and treatment prediction are separate applications with
different evidentiary standards. For example, a signature distinguishing a subgroup at baseline might
fail to change when symptoms improve; that would challenge a proposed mediating role without
erasing its potential classificatory value. A stronger longitudinal study would test whether changes in
the signature occur before or after mood symptoms, while tracking circadian timing, meals,
medication and hepatic function. If the relationship disappears when those factors are controlled, the
original finding would likely reflect confounding. This is still an informative result. The aim should be
to discover a clinically useful, reproducible metabolic phenotype and only then explore whether a
safely modifiable component of the signature contributes causally to illness.

Reverse causation is a powerful alternative: reduced food intake, medication exposure and physical
inactivity associated with psychiatric symptoms may change bile-acid profiles. Numerous small
biomarker studies are vulnerable to multiple testing and selective reporting. Even a reliable classifier
could be biologically incidental, and prescribing bile-acid drugs for depression is not supported by the
framework.
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This paper should invite better characterization rather than biomarker commercialization. The
highest-value claim is that mechanistically informed metabolic subtyping is worth evaluating
alongside established psychiatric assessment. It is neither proof of a bile-generated psychiatric illness
nor evidence that bile “cleansing” treats psychosis.
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