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Abstract. The gut‑microbiota‑brain axis is a complex bidi‑
rectional communication system linking the gastrointestinal 
tract to the brain. Changes in the balance, composition and 
diversity of the gut‑microbiota (gut dysbiosis) have been found 
to be associated with the development of psychosis. Early‑life 
stress, along with various stressors encountered in different 
developmental phases, have been shown to be associated with 
the abnormal composition of the gut microbiota, leading to 
irregular immunological and neuroendocrine functions, which 
are potentially responsible for the occurrence of first‑episode 
psychosis (FEP). The aim of the present narrative review 
was to summarize the significant differences of the altered 
microbiome composition in patients suffering from FEP vs. 
healthy controls, and to discuss its effects on the occurrence 
and intensity of symptoms in FEP.
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1. Introduction

Changes in the balance, composition and diversity of the gut 
microbiota (gut dysbiosis) have been found to be associated 
with the occurrence of various neuropsychiatric disorders and 
psychosis (1‑3). Specifically, the gut‑microbiota‑brain axis, is a 
complex bidirectional connection system linking the gastroin‑
testinal tract to the brain (Fig. 1), which passes through various 
connecting roots, such as the neuroendocrine system, the 
vagus nerve and the immune system (4). Additionally, the gut 
microbiota is responsible for the generation of short‑chain fatty 
acids (SCFAs), neurotransmitters [dopamine, norepinephrine, 
norepinephrine‑gamma‑aminobutyric acid (GABA), glutamate 
and serotonin] and precursors of neurotransmitters. All these 
substances have been found to affect brain processes (5‑7); 
for instance, SCFAs have been shown to prevent blood‑brain 
barrier dysfunction and promote neurogenesis, angiogenesis 
and long‑term memory storage (8).

Early‑life stress and various stressors encountered have 
been shown to be associated with gut dysbiosis, leading to 
irregular immunological and neuroendocrine functions, 
which potentially contribute to the occurrence of first‑episode 
psychosis (FEP) (9). The treatment of psychosis could entail 
specific dietary interventions, along with the use of probiotics, 
prebiotics and fecal microbiota transplantation (10,11).

2. Gut microbiome and schizophrenia

The gut microbiota has been found to be associated with the 
occurrence of schizophrenia (SCH) (11,12). Numerous bacte‑
rial species have been found to have serotonin‑synthesizing 
qualities (13), while abnormalities in the conversion route of 
tryptophan to serotonin have been reported to be linked to 
SCH (10). In the study by Zhu et al (14), the transfer of fecal 
microbiota from patients with SCH into antibiotic‑treated mice 
resulted in psychomotor hyperactivity, diminished learning 
and memory, as well as in an increase in tryptophan catabo‑
lism through the kynurenine (Kyn)‑kynurenic acid (Kyna) 
route in the peripheral and central nervous systems [Kyn and 
Kyna are known to influence central glutamate and serotonin 
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systems (15)]. In the study by Zhu et al (14), the Kyn/Kyna 
levels were found to be associated with glutamate in the 
prefrontal cortex, dopamine in the striatum, and glutamate and 
tryptophan in the hippocampus; additionally, elevated basal 
levels of extracellular dopamine were found in the prefrontal 
cortex and 5‑hydroxytryptamine in hippocampus in mice 
receiving SCH fecal microbiota (14).

Furthermore, it has been proposed that d‑serine may be 
associated with SCH; consequently, changes in the gut micro‑
biota could modulate the metabolism of d‑amino acids (16,17). 
Moreover, Lactobacillus and Bifidobacterium in the gut may 
be able to produce GABA, a neurotransmitter that has been 
shown to be associated with SCH (16). Within this context, 
alterations in the glutamate glutamine‑GABA cycle and 
reduced levels of glutamate in the brain were proposed to be 
associated with NMDA receptor hypofunction in SCH (18). 
Furthermore, the utilization of NMDA receptor antagonists 
(phencyclidine and ketamine) may elicit psychotic positive 
and negative symptoms, along with cognitive dysfunction in 
healthy subjects, patients with SCH and rodents (19,20). The 
dysregulation of dopamine in the brain has also been found 
to be associated with SCH. Staphylococcus can convert 
l‑DOPA into dopamine in the human gut (21). It is noteworthy 
that in the study by Li et al (22), the shortage of vitamin B6 
decreased dopamine levels and produced social deficits and 
excitation/inhibition abnormality in EphB6‑deficient mice.

The levels of Saccharomyces cerevisiae and Candida 
albicans, markers of gastrointestinal inflammation, have been 
reported to be elevated in patients with SCH and FEP (23,24). 
The association between gastrointestinal inflammation with 
C‑reactive protein (25) and increased gastrointestinal perme‑
ability  (26) has also been reported in patients with SCH. 
Deficits in social behavior, a modified tryptophan‑kynurenine 
metabolic pathway and glutamate glutamine‑GABA 
cycles have been reported following the administration 
of Streptococcus vestibularis in mice, a bacterium whose 
levels are increased in SCH (27). As regards the differences 
in the gut microbiota found in subjects with SCH, the levels 
of the genera Succinivibrio, Megasphaera, Clostridium and 
Collinsella have been found to be elevated, while those of 
Succinivibrio have been found to be related to the severity 
of symptoms (28‑30). In another study by Nguyen et al (31), 
it was observed that a plethora of Ruminococcaceae was 
associated with a reduced gravity of negative symptoms. At 
the genus level, the levels of Anaerococcus were shown to 
be elevated in SCH, while those of Haemophilus, Sutterella, 
and Clostridium were shown to be reduced; at the phylum 
level, the levels of Proteobacteria were found to be reduced in 
patients with SCH vs. controls (31). Nocera and Nasrallah (32) 
observed that there were associations between alterations in 
the gut microbiota and overall symptom gravity in SCH and 
negative symptomatology.

3. Gut microbiome and FEP

Gut dysbiosis may play a role in the occurrence of FEP and 
may be considered an objective for treatment (33). Below, 12 
studies (presented in Table I) are discussed, which examined 
the effects of gut dysbiosis in treatment resistance and the 
psychotic symptomatology of subjects with FEP.

In the study by Schwarz et al  (34), dissimilarities in the 
composition of the gut microbiota were reported between patients 
with FEP vs. the controls; Lactobacillus numbers were found 
to be increased and were positively associated with severity of 
SCH symptoms and increased positive SCH symptoms, while 
negative symptoms were associated with Lachnospiraceae 
and Ruminococcaceae. Additionally, Lactobacillus, 
Lachnospiraceae, Ruminococcaceae and Bacteroides spp. 
were shown to be negatively associated with functioning, as 
assessed using the Global Assessment of Functioning scale. 
In patients with FEP, at the family level, elevated proportions 
of Lactobacillaceae, Halothiobacillaceae, Brucellaceae and 
Micrococcineae were found, while the levels of Veillonellaceae 
were reduced compared with the controls; a proportion of 
patients with FEP with increased differences in the gut micro‑
biota exhibited a poorer treatment efficacy following 1 year of 
treatment (34). In the study by He et al (35), in participants at 
an ultra‑high risk of developing psychosis, elevated levels of 
Clostridiales, Lactobacillales and Bacteroidales were found, 
together with an increase in the levels of choline (a brain image 
marker of membrane dysfunction) vs. the two other study groups 
of high risk for psychosis and controls. Yuan et al (36) examined 
the changes in metabolism and gut microbiota composition 
following treatment with risperidone for 6 months in drug naïve 
subjects with FEP; the subjects exhibited abnormalities in gut 
microbiota composition, and had significantly reduced amounts 
of fecal Bifidobacterium spp., Escherichia coli, Lactobacillus 
spp. and elevated amounts of fecal Clostridium coccoides vs. the 
controls. Following 6 months of treatment, there was a signifi‑
cant deterioration in metabolic parameters along with significant 
increases in the amounts of Bifidobacterium spp. and Escherichia 
coli, and significant reductions in the amounts of Clostridium 
coccoides and Lactobacillus spp.; changes in Bifidobacterium 
spp. were associated with changes in weight and body mass 
index following 6 months of antipsychotic treatment (36). In 
their study, Zhang et al (37), found a significant intensification 
in the bacteria‑fungi association network in subjects with FEP 
and proposed that both bacterial gut microbiota and gut micro‑
biota promoted gut dysbiosis in subjects with SCH. In subjects 
with FEP, they demonstrated a plethora of harmful bacteria 
(Proteobacteria) and reduced levels of Faecalibacterium and 
Lachnospiraceae, while the gut microbiota exhibited a rela‑
tive decrease in alpha diversity and an altered composition; 
furthermore, the subjects with FEP exhibitedan elevated 
amount of Chaetomium and a reduced amount of Trichoderma 
vs. the control group (37). In the study by Ma et al (38), it was 
demonstrated that subjects with psychosis, exhibited an eleva‑
tion in the levels of Christensenellaceae, Enterobacteriaceae and 
Victivallaceae, and a reduction in the levels of Pasteurellaceae, 
Turicibacteraceae, Peptostreptococcaceae, Veillonellaceae 
and Succinivibrionaceae vs. the controls. In addition, subjects 
with SCH undergoing antipsychotic treatment exhibited a 
plethora of Peptostreptococcaceae and Veillonellaceae and 
the genera Megasphaera, Fusobacterium and SMB53 vs. 
drug‑naïve subjects with FEP. A number of specific SCH‑related 
microbiota were found to be associated with abnormal right 
middle frontal gyrus volume, found in subjects with SCH. In 
the study by Zhu et al (27), subjects with FEP demonstrated 
alterations in short‑chain fatty acid synthesis, tryptophan 
metabolism and synthesis/degradation of neurotransmitters 
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and exhibited increased alpha and beta diversity. It is worth 
noting that Streptococcus vestibularis, instigated deficiencies in 
social behavior and modified the amount of neurotransmitters 
in recipient mice. The authors of that study (27) emphasized 
the fact that microbial metabolites may be affecting the occur‑
rence of SCH. In another study, Zhu et al (39) discovered that 
the beta diversity of the gut microbiota composition in subjects 
with FEP differed from that found in subjects with SCH and the 
controls. A plethora of Haemophilus was positively associated 
with negative SCH symptomatology, excitement, cognition and 
depression and an abundance of Coprococcus was negatively 
associated with negative SCH symptomatology (39). In the study 
by Yuan et al (40), following 6 months of treatment of subjects 
with FEP with risperidone, there was a plethora of Romboutsia 
and a reduced amount of Lachnoclostridium, while an increase 
in alpha diversity was observed. It is noteworthy that the effec‑
tiveness of treatment in patients with SCH was significantly 
correlated with the basal levels of Lachnoclostridium and 
Romboutsia (40). In the study by Li et al (41), following 6 months 
of treatment with risperidone, a significant increase in the serum 
levels of butyric acid was observed in drug‑naïve subjects with 
FEP. The authors of that study proposed that elevated serum 
levels of butyric acid may be associated with the treatment 
efficacy in subjects with FEP, as observed with reductions in 
the positive and negative syndrome scale (PANSS) total and 
subscale scores (41). In the study by Yuan et al (42), drug‑naïve 
subjects with FEP exhibited lower fungal alpha diversity and a 
significantly lower fungi‑to‑bacteria alpha diversity ratio vs. the 
controls. In addition, an elevated amount of Purpureocillium 

was shown to be associated with more severe SCH symptom‑
atology and poorer cognitive ability in subjects with SCH, while 
an elevated amount of Aspergillus was found to be associated 
with an improved cognitive ability. Wang et al (43) found that an 
altered metabolome and dysregulated microbiome were associ‑
ated with neuroactive metabolites, including GABA, tryptophan 
and short‑chain fatty acids. They underlined the association 
between Ruminococcus torgues and Collinsella aerofaciens and 
symptom intensity, and the associations between Lactobacillus 
ruminis and the differential metabolites, l‑2,4‑diaminobutyric 
acid and N‑acetylserotonin, and cognitive ability (43). Alterations 
in GABA and tryptophan neurotransmitter pathways were found 
to be associated with the risk of developing SCH (43). Finally, 
Sen et al (33), in subjects with FEP, found an increase in the 
amounts of Bifidobacterium adolescentis, Prevotella copri and 
Turicibacter sanguinis along with abnormalities in deoxyribonu‑
cleotide biosynthesis, branched‑chain amino acid biosynthesis, 
the tricarboxylic acid cycle and fatty acid elongation and biosyn‑
thesis. Furthermore, certain gut microbes, such as Bacteroides 
dorei, Bifidobacterium adolescentis, Turicibacter sanguinis, 
Roseburia spp. and Ruminococcus lactaris were shown to be 
positively associated with weight gain (33).

4. Models explaining the link between the gut microbiome 
and FEP

It is worth noting that an increased intestinal permeability, 
chronic inflammation and oxidative stress, observed in subjects 
with SCH, have been proposed to be associated with changes in 

Figure 1. The gut‑microbiota‑brain axis in schizophrenia. The gut‑microbiota‑brain axis refers to the bidirectional communication network between the central 
nervous system and the gastrointestinal tract. Implicated pathways include the activation of the vagus nerve, the secretion of pro‑inflammatory mediators (e.g., 
cytokines) and microbial metabolites (e.g., short‑chain fatty acids), along with enteroendocrine cell signaling. In schizophrenia, microbiome alterations and 
gut dysbiosis are considered to predispose to: i) Abnormal neurotransmission, including the dysregulation of GABA, serotonin and tryptophan‑mediated 
pathways; and ii) a state of chronic neuroinflammation. These pathways combined confer an increased risk for overt activation of the dopaminergic system in 
the brain, which in turn may precipitate manifestation of psychosis. The image created using BioRender.com. GABA, gamma‑aminobutyric acid.
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Table I. Studies evaluating gut microbiome alterations in FEP.

Authors, year				  
of publication	 Sample	 Type of study	 Results	 (Refs.)

Schwarz et al,	 Patients with FEP=28	 Analysis of the	 Elevated Lactobacillus group bacteria in subjects	 (34)
2018 	 Healthy controls=16	 differences in gut	 with FEP that were significantly associated with	
		  microbiota	 severity along different symptom domains.	
			   Subjects with FEP with the highest microbiome	
			   alterations exhibited a poorer response after up to	
			   12 months of treatment.	
He et al, 2018	 81 Patients at a high	 Analysis of the	 Increased levels of Clostridiales, Lactobacillales	 (35)
 	 risk of developing	 differences in gut	 and Bacteroidales were noted in the fecal	
	 psychosis (HR)	 microbiota and	 samples of UHR subjects compared to the other	
	 subjects, 19 patients at	 choline 	 two groups. Increased production of short‑chain	
	 an ultra‑high risk of	 concentrations in the	 fatty acids (SCFAs), as indicated by changes in	
	 developing psychosis	 anterior cingulate	 microbiota composition, which can lead to the	
	 (UHR) and 69 health	 cortex (ACC)	 activation of microglia and disruption of	
	 controls (HC)		  membrane metabolism.	
Yuan et al,	 Patients with FEP=41	 Analysis of the	 Subjects with FEP had significantly reduced	 (36)
2018 	 Healthy controls=41	 differences in gut	 numbers of fecal Bifidobacterium spp.,	
		  microbiota (patients	 Escherichia coli and Lactobacillus spp. and	
		  with FEP received	 significantly higher numbers of fecal	
		  risperidone for 24	 Clostridium coccoides. After 24 weeks of	
		  weeks)	 treatment with risperidone, significant increases	
			   in body weight, BMI, fasting blood glucose,	
			   triglycerides, LDL and a major elevation in the	
			   numbers of fecal Bifidobacterium spp. and	
			   Escherichia coli were observed. Furthermore,	
			   significant decreases in the numbers of fecal	
			   Clostridium coccoides and Lactobacillus spp	
			   were observed.	
Zhang et al,	 Patients with FEP=10	 Cross‑sectional study.	 The microbiota of patients with FEP had	 (37)
2020 	 Healthy controls=16	 Analysis of the	 increased numbers of Proteobacteria and	
		  differences in gut	 decreased short‑chain fatty acid (SCFA)‑	
		  microbiota (FEP drug	 producing bacteria (Faecalibacterium and	
		  naïve)	 Lachnospiraceae genera). The gut mycobiota	
			   exhibited a relative reduction in alpha diversity	
			   and an altered composition. Patients with FEP	
			   displayed a significant enhancement in the	
			   bacteria‑fungi correlation network.	
Ma et al, 2020	 FEP drug naïve	 Analysis of the	 Both patients with FEP and chronic schizophrenia	 (38)
 	 patients=40 	 differences in gut	 had marked changes in Christensenellaceae,	
	 Chronically 	 microbiota and T1‑	 Enterobacteriaceae, Pasteurellaceae,	
	 antipsychotic‑treated 	 weighted MRI brain	 Turicibacteraceae at the family level and	
	 patients=85 Healthy	 imaging data	 Escherichia at the genus level. Major	
	 controls=69		  disturbances in the gut microbiome composition	
			   in patients with chronic schizophrenia and FEP	
			   (e.g., Enterococcaceae and Lactobacillaceae).	
			   Certain schizophrenia‑related microbiota were	
			   associated with the right middle frontal gyrus	
			   volume, which was abnormal in schizophrenic	
			   subjects.	
Zhu et al,	 Patients with	 Analysis of the	 Patients with FEP had a higher alpha diversity	 (27)
2020 	 FEP=90+45 Healthy	 differences in gut	 and higher beta diversity. Differences in short‑	
	 controls=81+45	 microbiota in the first	 chain fatty acid synthesis, tryptophan	
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Table I. Continued.

Authors, year				  
of publication	 Sample	 Type of study	 Results	 (Refs.)

		  episode of	 metabolism and synthesis/degradation of	
		  schizophrenia vs. 3	 neurotransmitters associated with FEP. FMT of	
		  months later with	 a schizophrenia‑enriched bacterium,	
		  antipsychotics vs.	 Streptococcus vestibularis, induced deficits in	
		  controls) and animals	 social behaviors and altered neurotransmitter	
		  (mice)	 levels in peripheral tissues of recipient mice.	
Zhu et al, 	 Patients with FEP with	 Analysis of the	 Abundance of Haemophilus was positively	 (39)
2021 	 acute schizophrenia,	 differences in gut	 associated with negative psychiatric symptoms,	
	 n=42 Patients with	 microbiota	 cognition, excitement and depression while	
	 schizophrenia in		  abundance of Coprococcus was negatively	
	 remission n=40		  associated with negative psychiatric symptoms.	
	 Healthy controls n=44			 
Yuan et al,	 FEP drug naïve	 Analysis of the	 Following 24 weeks of risperidone treatment,	 (40)
2021 	 patients=107 Healthy	 differences in gut	 there was an increase in alpha diversity. At the	
	 controls=107	 microbiota (patients	 genus level, a decreased abundance of	
		  with FEP received	 Lachnoclostridium and an increased abundance	
		  risperidone for 24	 of Romboutsia were observed. Moreover, the	
		  weeks)	 treatment response in patients with FEP was	
			   significantly associated with the basal levels of	
			   Lachnoclostridium and Romboutsia.	
Li et al, 2021 	 Patients with FEP=56	 Analysis of the	 Following 24 weeks of risperidone treatment,	 (41)
	 Healthy controls=35	 differences in gut	 there were positive associations between the	
		  microbiota (patients	 baseline serum levels of butyric acid and the	
		  with FEP received	 reduction ratio of the PANSS total, and subscale	
		  risperidone for 24	 scores. In addition, there was a positive	
		  weeks)	 association between the increase in serum levels	
			   of butyric acid and the reduction of the PANSS‑	
			   positive symptoms subscale scores.	
Yuan et al, 	 Patients with FEP=205	 Analysis of gut	 Patients with FEP exhibited a lower fungal alpha	 (42)
2022 	 Healthy controls=125	 bacterial and fungal	 diversity and a significantly lower fungi‑to‑	
		  compositions	 bacteria alpha diversity ratio. The fungal‑	
			   bacterial correlation network was denser in the	
			   HCs than in patients with FEP and was	
			   characterized by a high number of neighbors	
			   (P<0.05). An increased abundance of	
			   Purpureocillium was associated with more	
			   severe psychiatric symptoms and poorer	
			   cognitive function in patients with FEP.	
Wang et al,	 Patients with FEP=127	 Analysis of	 The altered metabolome and dysregulated	 (43)
2024 	 Healthy controls=92	 multiomics data,	 microbiome were associated  gamma‑	
		  including the serum	 aminobutyric acid (GABA), tryptophan, and	
		  metabolome, fecal	 short‑chain fatty acids. Further structural and	
		  metagenome, single	 functional MRI analyses highlighted that gray	
		  nucleotide 	 matter volume and functional connectivity	
		  polymorphism data,	 disturbances mediate the relationships between	
		  and neuroimaging	 Ruminococcus torgues and Collinsella	
		  data. Pathway‑based	 aerofaciens and symptom severity, and the	
		  polygenic risk score	 associations between Lactobacillus ruminis and	
		  (PRS) analyses were	 the differential metabolites, l‑2,4‑	
		  used	 diaminobutyric acid and N‑acetylserotonin, and	
			   cognitive function.	
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the microbiome (1,25). Moreover, the gut microbiota mediates 
the regulation of pro‑inflammatory cytokines; in fact, increased 
amounts of IL‑6, TNF‑a, soluble IL‑2 receptor, and elevated 
prostaglandin E2 levels and COX activity have been observed 
in subjects with FEP  (44,45). Previous research using rats 
demonstrated that exposure to diverse early‑life stressors (e.g., 
maternal separation or social isolation) could alter the hypo‑
thalamic‑pituitary‑adrenal (HPA) axis and intensify the plasma 
corticosterone response following acute stress, resulting in the 
elevated production of pro‑inflammatory cytokines (46,47). 
Subsequently, Ko  and  Liu  (48) observed an increase in 
the levels of pro‑inflammatory cytokines (IL‑1b, IL‑6 and 
TNF‑a) following 4 weeks of the rearing of rats in isolation. 
In the study by Dunphy‑Doherty et al (49), it was found that 
continuous social isolation in rats (a confirmed animal model 
for SCH) resulted in changes to the gut microbiota (increases in 
Actinobacteria and decreases in the class Clostridia), decreased 
levels of hippocampal IL‑6 and IL‑10, and modified neuro‑
genesis (significantly fewer BrdU/NeuN‑positive cells in the 
dentate gyrus compared with the controls).

 It has been proposed that following adversities in 
life (9,50), gene‑environment interactions (50) and epigen
etic mechanisms  (51,52) may influence the expression of 
genes involved in neurodevelopment, the stress response and 
synaptic function, which could potentially promote the occur‑
rence of psychosis through their effects on neurotransmitters 
and the immune system, resulting in oxidative stress  (53). 
Consequently, it has been suggested that genetic vulnerability 
and pre‑/perinatal risk factors (e.g., hypoxia, maternal stress, 
viral infection and malnutrition) may render the subject 
more vulnerable to environmental stressors (e.g. childhood 
trauma, urbanicity, migration and substance abuse)  (54). 
Similarly, it has been suggested that early‑life adversity may 
modify the function of the HPA axis, leading to an altered 
stress response (55) and heightened stress sensitivity to future 
stressors in adolescence and adulthood (56‑58), thus promoting 
the occurrence of SCH symptoms through dopaminergic 
hyperactivity (59). Furthermore, protracted exposure to stress 

and to glucocorticoids may result in a decrease in hippocampal 
volume (60) and reduced levels of brain‑derived neurotrophic 
factor, as observed in subjects with SCH (61‑66).

5. Treatment of gut dysbiosis in patients with FEP

The treatment of gut dysbiosis in patients with FEP could entail 
specific dietary interventions, along with the use of probiotics, 
prebiotics and fecal microbiota transplantation. The adminis‑
tration of vitamin D and probiotics, including Bifidobacterium 
bifidum, Lactobacillus acidophilus, Lactobacillus fermentum 
and Lactobacillus reuteri has been shown to result in improve‑
ments in the general and total PANSS score, and in metabolic 
parameters, as well as in a decrease in C‑reactive protein levels 
in patients with SCH (67). In another study, patients with SCH 
that were administered a probiotic with Bifidobacterium breve 
A‑1, exhibited elevated levels of IFN‑γ, IL‑22, IL‑1R and IL‑10, 
and decreased TNF‑α levels; these results were associated with 
ameliorated hospital anxiety and depression scale scores and 
positive and negative syndrome scale scores (68). In the study 
by Bravo et al (69), non‑vagotomized mice fed Lactobacillus 
rhamnosus demonstrated decreased anxiety levels, with a 
modified central GABA receptor expression. In the study by 
Kao et al (70), the prebiotic, Bimuno galactooligosaccharide™ 
(B‑GOS®), was administered to rats in combination with olan‑
zapine; it decreased the acetate concentrations, blocked weight 
gain and improved cognitive function in psychosis. Fecal 
microbiota transplantation is still at the experimental stage 
and there are only a limited number of reports evaluating its 
efficacy in psychosis (71,72). Optogenetic manipulations of the 
gut brain axis in patients with SCH have been also proposed 
and are under examination (73).

6. Conclusions and future perspectives

The present review discussed the instrumental role of the gut 
microbiota in the brain and its influence on the occurrence 
of FEP. There is great heterogeneity observed in the changes 

Table I. Continued.

Authors, year				  
of publication	 Sample	 Type of study	 Results	 (Refs.)

Sen et al, 2024	 Patients with FEP=26	 Analysis of the	 Abundance of Bifidobacterium adolescentis,	 (33)
 	 Healthy controls=22 	 differences in gut	 Prevotella copri and Turicibacter sanguinis was	
		  microbiota 	 markedly increased in the FEP group.	
		  Assessment of the oral	 Deoxyribonucleotide biosynthesis, branched‑	
		  microbiome in 13	 chain amino acid biosynthesis, tricarboxylic acid	
		  patients with FEP	 cycle, and fatty acid elongation and	
			   biosynthesis, were dysregulated in the FEP	
			   group. Bacteroides dorei, Bifidobacterium	
			   adolescentis, Turicibacter sanguinis, Roseburia	
			   spp. and Ruminococcus lactaris were positively	
			   associated with weight gain.	

FEP, first‑episode psychosis; BMI, body mass index; LDL, low‑density lipoprotein; PANSS, positive and negative syndrome scale.
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in gut microbiota composition; however, the studies presented 
herein demonstrate significant GM alterations in patients with 
FEP vs. the controls, and underline the significant role of gut 
dysbiosis in the occurrence, symptom intensity and treatment 
efficacy in FEP. It should be noted that the composition of the 
gut microbiota in subjects with FEP may be influenced by 
various dietary, environmental and treatment factors; conse‑
quently, investigating the gut microbiota in various populations 
may provide the opportunity for the establishment of causal 
associations and the possibility for personalized treatment 
strategies (74‑76). Within this context, further human studies 
are warranted, with a sufficient number of subjects who are 
at risk of developing psychosis, in order to further enable the 
evaluation of GM alterations related to FEP.
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