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What is the Methodological Question Being Addressed Are the kynurenine pathway and its
metabolites differentially expressed between mood disorders and schizophrenia and thus potential
targets for molecularly-guided clinical trials?

Introduction Molecularly-guided clinical trials are needed to tailor a particular pharmacological
treatment to a particular patient, which would improve outcomes in mental disorders, as preconized
by precision medicine. The importance of tryptophan as a precursor for neuroactive compounds has
long been acknowledged. The metabolism of tryptophan along the kynurenine pathway and its
involvement in mental disorders is an emerging area in psychiatry. We performed a meta-analysis
to examine the differences in kynurenine metabolites in major depressive disorder (MDD), bipolar
disorder (BD), and schizophrenia (SZ).

Methods Electronic databases were searched for studies that assessed metabolites involved in the
kynurenine pathway (tryptophan, kynurenine, kynurenic acid, quinolinic acid, 3-hydroxykynurenine,
and their associate ratios) in people with MDD, SZ, or BD, compared to controls. We computed the
difference in metabolite concentrations between people with MDD, BD, or SZ, and controls
presented as Hedges’ g with 95% confidence intervals (CI).

Results A total of 101 studies with 10,912 participants were included. Tryptophan and kynurenine
are decreased across MDD, BD, and SZ (tryptophan in MDD: g= -0.51, 95% CI= -0.63 to -0.39, p=
<0.001; BD: g= -0.56, 95% CI= -0.76 to -0.35, p= <0.001; SZ: g= -0.24, 95% CI= -0.46 to -0.01, p=
0.04. Kynurenine in MDD: g= -0.26, 95% CI= -0.35 to -0.16, p= <0.001; BD: g= -0.34, 95% CI=
-0.62 to -0.061, p= 0.02; SZ: g= -0.27, 95% CI= -0.53 to -0.01,  p=0.046). Kynurenic acid and the
kynurenic acid to quinolinic acid ratio are decreased in mood disorders (i.e., MDD and BD),
(kynurenic acid in MDD: g= -0.37, 95% CI= -0.52 to -0.21, p= 0.001; BD: g= -0.44, 95% CI= -0.65
to -0.24, p= <0.001. Kynurenic acid to quinolinic acid ratio in MDD: g= -0.54, 95% CI= -0.82 to
-0.27, p= <0.001; BD: g= -0.44, 95% CI= -0.67 to -0.21, p= <0.0001), whereas kynurenic acid is
not altered in SZ (g= 0.06, 95% CI= -0.36 to 0.48, p= 0.78). Kynurenic acid to 3-hydroxykynurenine
ratio is decreased in MDD (g= -0.42, 95% CI= -0.63 to -0.21, p= <0.001) but not SZ (g= -0.53, 95%
CI= -1.11 to 0.05, p= 0.07). Kynurenic acid to kynurenine ratio is decreased in MDD (g= -0.39, 95%
CI= -0.73 to -0.04, p= 0.03) and SZ (g= -0.49, 95% CI= -0.85 to -0.12, p= 0.01). Finally, the
kynurenine to tryptophan ratio is increased in MDD (g= 0.15, 95% CI= 0.007 to 0.291, p= 0.04) and
SZ (g= 0.36, 95% CI= 0.004 to -0.626, p= 0.05).

Conclusion Our results suggest that there is a shift in the tryptophan metabolism from serotonin

1



ISCTM 17th Annual Scientific Meeting

to the kynurenine pathway across these psychiatric disorders. In addition, a differential pattern
exists between mood disorders and SZ, with a preferential metabolism of kynurenine to the
potentially neurotoxic quinolinic acid instead of the neuroprotective kynurenic acid in mood
disorders but not in SZ. Our results suggest that the metabolites of the kynurenine pathway might
be promising new targets for clinical trials guided by the specific molecular profile of a sub-group of
patients, or molecularly-guided clinical trials, as preconized by precision medicine.
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