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Potential and prospects of event - related potentials in the diagnosis and treatment of

depressive disorders

XING Haoran, ZHAO Haiqiang, BAO Tianhao

Department of Science and Education, Yunnan Mental Hospital, Affiliated Mental Health Center of Kunming Medical
University , Kunming 650224, China

[Abstract] Depressive disorder, as a common mental health condition, imposes a significant burden on both patients and society.
However, its early diagnosis and precise treatment remain challenging, highlighting the urgent need for objective and reproducible
neural biomarkers. In recent years, event - related potentials (ERPs) , as a neurophysiological tool characterized by high temporal
resolution, cost-effectiveness, and non-invasiveness, have opened new avenues for the diagnosis and treatment of depressive disorders.
The article reviews the latest advances in the research of various ERP components in depressive disorders, with a particular focus on
their potential applications and current challenges in the diagnosis, differential diagnosis, and treatment outcome evaluation of
depressive disorders. The aim is to provide insights and references for future research and application of ERPs as neurobiological
markers in the diagnosis and therapeutic evaluation of depressive disorders.
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A: P3a waveform. The red line represents the waveform evoked by a 2 000 Hz deviant stimulus, the blue line represents the waveform evoked by a

1 000 Hz standard stimulus, and the green line represents the waveform evoked by a dog bark stimulus. B: P3b waveform. The red line represents the

waveform evoked by a 2 000 Hz target stimulus, while the blue line represents the waveform evoked by a 1 000 Hz non-target stimulus. N1: N100; P3:

P300; Cz: central vertex. The characteristics of the P300 waveform in the ERP of healthy individuals, with data recorded at the Cz point. Figure source:

Guangzhou Runjie Medical Equipment Co., Ltd.
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Figure 1 Schematic of the P300 waveform
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Table1 Changes of P300 amplitude and latency in patients with depressive disorders
Study Participants(n) Parameters Antidepressant use Major findings
Van Dinteren MDD:1008; P300,N100  Patients were randomized in a Patients with MDD exhibited significantly
etal.,2015"" HC:336 1 :1:1 ratio to receive treatment lower P300 amplitudes compared to HC.
with escitalopram, sertraline, or There were no significant differences in
venlafaxine P300 changes among patients treated with
the three different antidepressants, and
P300 was not an effective predictor of treat-
ment response
Chen et al., First-episode P3a, Antidepressants acting on the In patients with recurrent MDD, the P3a
2015 MDD: 45; Recur- MMN serotonin system amplitude was significantly reduced and
rent MDD :40; the latency was significantly prolonged
HC:46 compared to HC. Additionally, the MMN
amplitude was significantly reduced in pa-
tients with MDD compared to HC
Zhou et al., MDD:30;HC:30 P300 Five patients were medication - Patients with MDD exhibited significantly
2018" free, while twenty - five patients reduced P300 amplitudes and prolonged
were receiving antidepressant P300 latencies compared to HC
treatment
Shim et al., MDD:67;HC:39 P300 Antidepressant treatment Patients with MDD exhibited significantly
2019 reduced P300 amplitudes compared to HC
Lietal., MDD:60;HC:40 P300,MMN, Patients with first-episode MDD Patients with MDD exhibited significantly
2020 P50 who were drug-naive reduced P300 and MMN amplitudes and
prolonged P300 and MMN latencies com-
pared to HC. Furthermore, the S1 P50 am-
plitude was significantly lower in patients
with MDD than in HC, while the S2 P50
amplitude was significantly higher
Santopetro MDD: 58 P300 Some patients were medicated, A reduction in P300 amplitude at the first
et al.,2020" while others were drug-naive visit in patients with MDD was associated
with an increase in overall depressive
symptoms at follow-up
Jang et al., MDD:33;HC:30 P300,N100  Twenty-seven patients were drug- Patients with MDD exhibited significantly
202117 naive, while six patients received reduced P300 and N100 amplitudes com-
antidepressant treatment pared to HC
White et al., MDD:60;HC:40 P300,N200 Some patients were medicated, Patients with MDD exhibited significantly
2021 while others were drug-naive reduced P300 amplitudes compared to HC
Wen et al., MDD with Self-injury:  P3a,P3b, Patients with first - episode MDD Patients with MDD exhibited significantly
20217 18; MDD without Self- N100,N200, who were drug-naive prolonged latencies of P3a, P3b, N100,
injury:21;HC:24 P50 N200, and P50 compared to HC
Santopetro et al., MDD:80;HC:43 P300 Forty - four patients were drug - Patients with MDD exhibited significantly
20217 naive, while thirty - six patients reduced P300 amplitudes compared to HC
received antidepressant treatment
Fang et al., MDD:18;HC:20 P300,N200, Some patients were medicated, Patients with MDD in remission exhibited
2022 N450 while others were drug-naive significantly increased P300 amplitudes
compared to HC
Jang et al., MDD:31;HC:31 P300 Patients with first-episode MDD Patients with MDD exhibited significantly
2023 who were drug-naive increased P300 amplitudes compared to HC

MMN: mismatch negativity; MDD: major depressive disorder; HC: healthy controls.
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The characteristics of the MMN waveform in the ERP of healthy individuals, with data recorded at the Cz point. The red line represents the

waveform evoked by a 1 500 Hz deviant stimulus, the blue line represents the waveform evoked by an 800 Hz standard stimulus, and the yellow line

represents the MMN difference waveform obtained by subtracting the standard stimulus waveform from the deviant stimulus waveform. N1: N100; MMN:

mismatch negativity. Figure source: Guangzhou Runjie Medical Equipment Co., Ltd.
Figure 2 Schematic of the MMN waveform
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Table 2 Changes of MMN amplitude and latency in patients with depressive disorders
Study Participants(n)  Parameters Antidepressant use Major findings
Restuccia MDD:16;HC:10 MMN Patients who were drug-naive Under high - intensity auditory stimulation, pa-

et al.,2015""

Qiao et al., MDD:30;HC:30 MMN

2015Dﬂ

Kuang et al.,

2016“”

talopram

MDD:20;HC:36 MMN

Hirakawaetal.,

2017[26J

antidepressant treatment

MDD:16;HC:26 MMN

Bissonnette et

al.,2020""

who were drug-naive

while others were drug-naive

tients with MDD exhibited significantly increased
MMN amplitudes and significantly shortened
MMN latencies compared to HC

Patients with first-episode MDD Female patients with MDD exhibited significant-

ly reduced MMN amplitudes compared to HC,
while no significant difference in MMN ampli-

tude was observed between male patients and HC

MDD:60;HC:30 MMN,P50 Patients were treated with esci- The MMN latency in patients with MDD was sig-

nificantly prolonged compared to HC. After six
weeks of escitalopram treatment, MMN latency
in MDD patients was shortened and became sig-

nificantly shorter than that of the HC group

Three patients were drug-naive, Patients with MDD exhibited significantly lower

while seventeen patients received  MMN magnetic field power in the right hemi-

sphere compared to HC, and MMN latency was

significantly shortened

Some patients were medicated, Higher MMN amplitude in patients with MDD

was associated with more severe depressive symp-

toms
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Table 3 Differential study of ERP in depression and bipolar depression

Study

Participants(n)

Parameters

Major findings

Ren et al., 2016 UD:57;BD:63

Kim et al.,2020"" UD:17;BD type I :11;BD type
II.27.
Group 1:UD:20;BD:23;HC:23.

Group 2:UD:19;BD:17;HC: 19.

Barreirosa et al., 2020

Donaldson et al.,2020"  UD,BD:75;HC:248

P300,

MMN

P300

MMN

P50  The BD group exhibited significantly higher P50 S2
amplitudes than the UD group. Additionally, the BD
group showed longer N200 and P300 latencies,and lower
N200 and P300 amplitudes compared to the UD group
MMN amplitude was lower in patients with bipolar
disorder type I(BD 1) than in those with UD

The P300 amplitude in the BD group was significantly
smaller compared to both the UD and HC groups, while
there was no difference between the UD and HC groups
MMN amplitude was reduced in patients with psychiat-
ric disorders compared to individuals without psychiat-
ric disorders; however, no significant differences were

found among the different psychiatric disorder groups
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