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Objective: To examine the relationship between the systemic immune inflammatory index (SII) and suicide attempts (SA) in
individuals experiencing their first episode of major depressive disorder (MDD).

Methods: A retrospective analysis of 338 MDD patients (2020-2023) at the First Affiliated Hospital of Wannan Medical College and
76 healthy controls (HC) was conducted. MDD patients were categorized based on their history of SA. Differences in SII and clinical
characteristics were analyzed, and a receiver operating characteristic (ROC) curve was used to determine the optimal SII cutoff for
predicting SA. Binary logistic regression identified independent risk factors associated with SA.

Results: MDD patients exhibited higher levels of neutrophils, platelets, and SII compared to HC (all p<0.05). SA Patients had higher
HDRS scores, neutrophil counts, mean platelet counts, and SII values compared to those without SA (all p<0.05). ROC analysis
identified an optimal SII cutoff of 515.3, with 67% sensitivity, 70% specificity, and an area under the curve (AUC) of 0.692. After
adjusting for gender, age, body mass index, disease duration, and quality of life, individuals with elevated SII values were 8.318 times
more likely to have recent SA (OR=8.318, 95% CI: 3.767-17.546, p<0.05). Patients with high SII values were 14.101 times more
likely to have recent SA compared to those with low SII values (OR=14.101, 95% CI: 5.356-34.235, p<0.05). However, high SII was
not identified as a significant risk factor for previous SA (OR=0.607, 95% CI: 0.061-4.961, p>0.05).

Conclusion: SII represents a cost-effective and accessible method for evaluating suicide risk in patients with MDD.
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Introduction

Depression is a common mental disorder marked by enduring feelings of sadness, frequently coupled with cognitive
impairments and decreased levels of involvement.! In severe cases, it can result in self-harm, suicide, and other
dangerous behaviors.” The etiology of depression is complex and multifaceted. Current research on the subject
encompasses genetic factors, biochemistry, neuroendocrine dysfunction, neuroplasticity, neuroelectrophysiology, neuroi-
maging, and psychosocial factors.*> Despite extensive studies in these areas, a comprehensive mechanism that fully

explains the origins of depression has yet to be established.
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The issue of suicide is a significant public health problem on a global scale. According to statistics, the number of
people who die of suicide every year in the world (about 800,000 people) accounts for 1.5% of the total number of deaths
every year (data from WHO).® Among those at risk of suicide, depression is the most prevalent underlying condition. The
suicidal tendencies of individuals with depression pose challenges in effectively treating the mental illness and place
significant strain on families and society.” Current research predominantly focuses on the social psychology aspects of
suicidal behavior in individuals with depression, with limited exploration into the biological mechanisms. Previous
research has shown that changes in brain structures in specific regions, impaired functioning of brain circuits, and
imbalance in important neurobiological stress response mechanisms, like the immune system and HPA axis, are
associated with the onset of depression and later suicidal tendencies.®® Additionally, alterations in monoamine neuro-
transmitters, specifically 5-HT, BDNF, nerve growth factor, as well as neuroplasticity, have also been linked to suicidal
inclinations.'®'? However, the precise pathogenesis of suicidal behavior in depression remains unclear, and reliable
biomarkers for predicting such behavior are lacking at this stage.

In recent years, the immune system has garnered considerable attention in the pathophysiological mechanisms of
suicidal behavior. Suicide attempts are considered to be closely related to a pro-inflammatory state, and an increasing
number of studies have indicated that immune system dysfunction may be associated with the suicidal vulnerability of
patients with depression.'? Specifically, multiple studies have found that the levels of inflammatory cytokines are
significantly increased in patients with depression, and these cytokines not only participate in the pathogenesis of
depression but may also promote suicidal behavior.'*'> For example, the study by Black et al showed that the levels
of IL-1P and IL-6 in the post-mortem brain tissue of suicide victims were significantly increased, while the level of 1L-8
in the cerebrospinal fluid was decreased, indicating that cytokines may play an important role in suicidal behavior.'® In
addition, the study by Janelidze et al also found that the levels of IL-6 and TNF-a were significantly higher in depressed
patients with a history of suicide attempts than in those without suicidal ideation and in healthy controls.'”'* However,
although these inflammatory cytokines are considered to be potential biomarkers, their high detection costs and the
difficulty in obtaining results quickly limit their widespread application in clinical practice. Therefore, it is particularly
important to find a more economical, readily available, and effective biomarker.*

The systemic immune inflammation index (SII), an emerging inflammatory biomarker, is calculated based on the
counts of neutrophils, lymphocytes, and platelets, and can reflect the body’s immune-inflammatory status. SII has shown
promising applications in the diagnosis and prognosis of various diseases, including cardiovascular diseases, infectious
diseases, and certain cancers.?' Recent studies have also indicated that SII levels are associated with the severity of major
depressive disorder (MDD) and poor prognosis.”> However, research on the relationship between SII and suicidal
behavior in patients with depression is still relatively limited. This study aims to explore the correlation between SII
levels and suicide attempts (SA) in patients with first-episode, untreated MDD, in order to assess whether SII can serve as
a biomarker for suicide risk in patients with MDD.*?

Although there is potential for SII to predict depression, there is limited research on its connection with suicidal
behavior. This research aimed to explore the relationship between SII and prior suicidal attempts in drug-naive patients
experiencing their first episode of MDD at our hospital, in order to determine if SII can serve as a biomarker for past
suicidal behavior in individuals with MDD.

Materials and Methods

Inclusion and Exclusion Criteria of Clinical Information and Research of Participants
The research centered on individuals going through their initial bout of MDD and receiving outpatient treatment at the
First Affiliated Hospital of Wannan Medical College in Anhui Province from November 2020 to November 2023.
Healthy volunteers were also recruited during this time frame.

The difference of exclusion criteria between the depression group and the healthy control group aims to control the
inflammatory related confounding factors (depression group) and ensure the baseline health status of the control group
(healthy control group), so as to enhance the effectiveness of the comparison between the two groups:
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Patients with Depression

Inclusion criteria: (1) 18-55 years old and right-handed; (2) Patients diagnosed with MDD based on the ICD-10
diagnostic criteria,”* confirmed by a psychiatrist or higher level of medical professional, and who have not yet received
any form of medication, physical therapy, or psychological treatment; (3) Willing and able to cooperate in completing
various tests and examinations.

Exclusion criteria: (1) Individuals may also have other mental disorders that meet criteria for additional mental
disorders as outlined in the ICD-10; (2) The patient is classified as obese, with a BMI exceeding 30 kg/m? (Obese
patients were excluded to avoid the potential impact of adipose tissue associated inflammation on SII); (3) The patient
did not quit smoking, that is, the patient smoked more than or equal to 10 cigarettes a day (Patients with smoking > 10
cigarettes/day were excluded because they may confuse the association between SII and suicidal behavior through pro-
inflammatory effects); (4) Having tumors, diabetes, or other serious physical diseases (Patients with metabolic diseases
such as diabetes were excluded to avoid the interference of their chronic inflammatory state on the research results); (5)
Currently receiving immunosuppressive agents or related anti-inflammatory drugs for treatment.

Healthy Control Group
Inclusion criteria: (1) 18-55 years old and right-handed; (2) Not diagnosed with any depressive disorder according to ICD-10
criteria; (3) No history of mental illness; (4) No serious physical diseases; (5) No current suicidal thoughts or previous SA.

Exclusion criteria: (1) No family history of mental illness; (2) History of infection or immune system-related diseases
in the past 2 weeks; (3) Pregnant women and women who are breastfeeding; (4) Currently or in the past 6 months
Contains psychoactive substance dependence or abuse.

Approval for this study was obtained from the Ethics Committee of the First Affiliated Hospital of Wannan Medical College.
The research adhered to ethical principles outlined in the Declaration of Helsinki (Ethical Approval Number: 2023—-69).

Informed consent, duly signed by the eligible patients and their parents, was collected, with an option for participants
to withdraw from the study anytime. Initially, 402 cases were considered, with 45 cases excluded for not meeting
inclusion criteria, 7 cases were excluded because of incomplete registration information or lack of necessary clinical data,
and 12 cases excluded due to personal or illness-related factors. Finally, this study analyzed the information of 338
depressed patients, as shown in Figure 1.

The control group comprised 76 healthy volunteers who met the inclusion criteria for the healthy control group. Their
basic information, including age, gender, and BMI, was matched with that of the patients in the depression group. All
healthy volunteers had no personal history of any mental disorder or SA.

Evaluation and Measurement of Attempted Suicide

The research documented the presence of SA in individuals and determined if these incidents occurred in the year prior to
admission, utilizing a binary variable (presence or absence). Affirmative replies were validated by assessing the timing,
subjective intensity, and frequency of SA. Recent SA were those occurring within 30 days, while past SA were those
occurring more than 30 days ago. The researchers considered a 30-day period to be a reasonable timeframe, striking
a balance between short-term events and including too many past events.

Clinical Data Collection

Clinical information, blood indicators, HDRS scores, disease course, and diagnosis details are extracted from our hospital’s
electronic medical record system. Diagnosis of MDD and assessment of SA are conducted by seasoned psychiatrists with
formal training. Peripheral venous blood is drawn from MDD patients within 24 hours of admission, collected in the morning
on an empty stomach. The blood is then analyzed using a fully automatic blood cell analyzer for routine testing.

Statistical Analysis

The analysis of all data was done using SPSS 24.0 software. Categorical variables were assessed using frequencies and
proportions, while continuous variables were described using means and standard deviations to outline the characteristics of
the participants at baseline. Different statistical tests, such as Student’s f-test, Mann—Whitney U, or chi-square test, were
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Figure | Flow chart of subjects in depression group.

employed to compare group variances. By utilizing the participant’s history of SA as the benchmark, the study employed the
receiver operating characteristic curve (ROC) to compute the area under the curve (AUC). The presence of SA among patients
with MDD was evaluated based on the SII upon admission, determining the optimal cutoff value for SII. Patients were then
divided into high SII and low SII categories according to this threshold. Subsequent analysis involved binary logistic
regression to explore the connection between SA and SII levels at admission. A significance level of P<0.05 was utilized.

Results

Social Demography of Participants

The study included 338 patients with depression and 76 healthy volunteers. The group of healthy volunteers consisted of 28
males and 48 females, ranging in age from 18 to 53 years old, with an average age calculated at 27.62 + 7.69 years. Among the
patients diagnosed with depression, 57 individuals (16.9%) had a history of previous SA, while 281 individuals (83.1%) did
not. Of these patients, 116 (34.3%) were male and 222 (65.7%) were female. Within the group of patients with a personal
history of SA, there were 36 females (63.2%) and 21 males (36.8%). The patients’ ages ranged from 18 to 52 years, with an
average age of 25.88+7.78 years. Among the depressed patients without a history of SA, 186 were female (66.2%) and 95 were
male (33.8%). The participants’ ages varied from 18 to 53 years, with a mean age of 27.97+7.64 years. Statistical analyses
indicated that there were no notable differences between the groups concerning age, gender, and BMI (p>0.05) (Table 1).

Leukocyte and Inflammation Ratio: Difference Between Depression and Healthy
Control Group
No significant statistical difference was found in the lymphocyte count between the group of depressed patients (No
History of SA or SA Group) and the control group of healthy participants (p>0.05).

The group of patients suffering from depression, regardless of a history of SA, showed a significantly higher
neutrophil count (p<0.05), average platelet count (p<0.05), and mean SII (»p<0.05) when compared to the healthy control
group.
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Table | General Clinical Basic Information of Participants

Participants Diagnosis Comparison Between
Patients and Controls

Control No History of SA SA Group t/x? P
(n=76) (n=281) (n=57)

Gender, n (%) Male 28(36.8%) 95(33.8%) 21(36.8%) 0.174 0.676

Female 48(63.2%) 186(66.2%) 36(63.2%)
Age (years) 27.62+7.69 27.97+7.64 25.88+7.78 1.878 0.061
BMI 22.41£3.30 22.55£3.19 21.72+3.75 1.738 0.083

Abbreviations: BMI, body mass index; SA, suicide attempts.

In the study, individuals in the “SA Group” showed notably elevated levels of “Neutrophil counts” (p<0.05)
(Figure 2A), “Platelet counts” (p<0.05) (Figure 2C), and “SII” (p<0.05) (Figure 2D) in comparison to those in the
“No History of SA Group”. In addition, the index “Lymphocyte counts” has no difference among the groups (p>0.05)

(Figure 2B). Please consult Table 2 and Figure 2 for comprehensive information.
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Figure 2 Comparison of the distribution of leukocyte and inflammation ratio between depression and healthy control group (A) Neutrophil (10A?/L); (B) Lymphocyte (10A/L);

(C) Platelet (10A%/L); (D) Sl index.

Note: Compared with each other group: *P<0.05, **P<0.01, ***P<0.001. NS: No Significance.
Abbreviation: SA, suicide attempts; SlI, systemic immune inflammatory index.

Neuropsychiatric Disease and Treatment 2025:21

https:

831



Wu et al

Table 2 Comparison of Distribution of White Blood Cells and Platelets Between Healthy Control Group and Depressed Patients

Control No History of SA | SA Group Comparison Between Groups
(n=76) (n=281) (n=57)
No History of SA vs SA Group vs No History of SA vs SA
Control Control Group
t P t p t p
Neutrophil (10A°/L) 2.55%1.43 3.19£1.32 3.95£1.71 7.161 <0.001 6.288 <0.001 2.795 0.005
Lymphocyte (10A7/L) | 2.25%0.80 2.22+0.71 2.30+0.75 0.395 0.693 0.539 0.602 0.688 0.502
Platelet (104%/L) 248.2+58.5 257.15+74.65 276.50+64.47 2.477 0.028 2.748 0.007 2.304 0.022
SIl index 330.35+215.92 | 401.89+289.41 529.60+258.87 | 3.564 0.002 4298 <0.001 4.043 <0.001

Abbreviations: SA, suicide attempts; Sll, systemic immune infllmmatory index.

Clinical Characteristics of Patients with Depression

In individuals who have a previous record of SA, the mean number of tries was 1.29+0.65 (p<0.05). Additionally, those
with a history of SA exhibited notably elevated HDRS scores in comparison to individuals lacking such a history
(p<0.05). Please see Table 3 for additional information.

Analysis of Variables Related to SlI

The study found significant correlations between SII and depression severity (r=0.143, p=0.031), number of SAs
(r=0.225, p<0.001), and BMI (1=0.265, p<0.001). In contrast, a negative correlation was found between SII and the
progression of the disease (r=—0.161, p=0.018). However, there was no correlation found between SII and the age factor
(r=0.051, p=0.517). Additional information can be found in Table 4.

Table 3 Clinical Characteristics of MDD Patients With or Without Personal History of SA

characteristic Total No History of SA SA Group t I P
(n=338) (n=281) (n=57)

Clinical characteristics

HDRS scores 22.40+9.36 21.83+9.38 24.85+9.21 2.178 0.025

HDRS 8-16 (mild) 101(29.9%) 90(32%) 12(21.1%) 4.948 0.084

HDRS 17-23 (moderate) 100(29.6%) 86(30.6%) 15(26.3%)

HDRS 24 (severe) 137(40.5%) 105(37.4%) 30(52.6%)

Number of SA - 1.29+0.65 3349 <0.001

Abbreviations: SA, suicide attempts; Sll, systemic immune inflammatory index; MDD, major depressive disorder; HDRS,
Hamilton depression rating scale.

Table 4 Spearman Correlation Analysis of Sl

Sl Age Number of SA | HDRS Scores | Duration of lliness
il [ - - - -
Age 0.051 | - - -
Number of SA 0.225% | 0.014 | - -
HDRS scores 0.143* | 0.044 0.177* | -
Duration of illness | —0.161* | 0.061 —0.021 0.115 |
BMI 0.265%F | 0.167* 0.038 0.066 0.029

Notes: compared with SlI, ¥p<0.05, **p<0.01.
Abbreviations: SA, suicide attempts; Sll, systemic immune inflammatory index; HDRS, Hamilton depression rating scale;
BMI, body mass index.

832 htps: Neuropsychiatric Disease and Treatment 2025:21



Wu et al

Table 5 Compare the Differences in Basic Information and Clinical Indicators Between
Different Sexes of Patients

Total (n=338) | Male (n=116) | Female (n=222) | t/* | p
Age (years) 27.62+7.69 28.16+8.15 27.37+7.45 2454 | 0.015
SA history, n (%) 0.194 | 0.660
No history of SA 281(83.1%) 95(81.9%) 186(83.8%)
Have SA history 57(16.9%) 21(18.1%) 36(16.2%)
BMI 22.41+3.30 22.74%3.16 22.24+3.37 1.304 | 0.193
Clinical characteristics
HDRS scores 22.40+9.36 21.859.18 22.59+9.67 0.741 | 0.452
HDRS 8-16 (mild) 101(29.9%) 38(32.8%) 64(28.9%) 0.588 | 0.745
HDRS 17-23 (moderate) 100(29.6%) 34(29.3%) 67(30.2%)
HDRS 24 (severe) 137(40.5%) 44(37.9%) 91(40.9%)
Number of SA 0.22+0.55 0.24+0.56 0.21+0.55 0.537 | 0.592
Neutrophil count (1049/L) 3.44+1.40 3.35+1.44 3.47+1.53 0.701 | 0.501
Lymphocyte count (1079/L) | 2.24+0.74 2.17+0.48 2.27+0.78 1.654 | 0.093
Platelet count (1079/L) 263.55+70.32 245.18+62.25 264.09+75.82 2.077 | 0.060
NI 423.54+220.05 | 379.31%194.15 | 434.73+227.72 4.375 | 0.009

Abbreviations: SA, suicide attempts; Sll, systemic immune inflammatory index; HDRS, Hamilton depression rating scale;
BMI, body mass index.

Comparison of Gender Differences in Basic Information and Clinical Indicators of

Patients

Considering gender differences, it was observed that female patients were younger on average (p<0.05) and exhibited
higher SII index scores (p<0.05). However, no statistically significant differences were detected in BMI and other clinical
test indicators (p>0.05). For further information, please refer to Table 5.

ROC Curve Analysis

In the analysis conducted using ROC, it was found that the area under the curve for the indicator of Neutrophil count was
0.643 (with a 95% CI of 0.566-0.719, and a p-value of less than 0.001). The ideal threshold value for forecasting SA in
patients with MDD was established to be 4.45, exhibiting a sensitivity of 53%, and a specificity of 79%; The ROC curve
area for the Lymphocyte count indicator is 0.545 (95% CI: 0.465-0.625, p=0.272). In patients with MDD, the best cutoff
value for Lymphocyte count to predict SA is 2.49, showing a sensitivity of 47% and a specificity of 63%; In MDD
patients, the ROC curve demonstrated an area of 0.612 (95% CI: 0.534-0.690, p=0.006) pertaining to the Platelet count
indicator. An optimal cutoff value of 242.8 for Platelet count in predicting SA was identified, showing a sensitivity of
76% and specificity of 47%.

ROC analysis showed an AUC of 0.692 for the SII index with a 95% CI of 0.620-0.764 (p<0.001). The optimal cut-
off point for the SII in predicting SA among patients with MDD was identified as 515.3, yielding a sensitivity of 67% and
a specificity of 70%. With this threshold, participants were divided into high (n=80, 23.7%) and low (n=258, 76.3%) SII
groups. Please see Table 6 and Figure 3 for further information.

Table 6 Prognostic Accuracy of ROC Curve in Predicting Various Indexes

Prognostic Marker | Cut-Off | Sensitivity | Specificity | AUC | 95% CI p

Neutrophil 4.45 53% 79% 0.643 | 0.566-0.719 | <0.001
Lymphocyte 2.49 47% 63% 0.545 | 0.465-0.625 | 0.272
Platelet 242.8 76% 47% 0.612 | 0.534-0.690 | 0.006
SIl index 5153 67% 70% 0.692 | 0.620-0.764 | <0.001

Abbreviations: ROC, receiver operating characteristic; AUC, Area Under Curve; Sll, systemic immune inflamma-
tory index.

Neuropsychiatric Disease and Treatment 2025:21 https: 833



Wu et al

ROC curve

100 =

80 =

60 =

40 —

Sensitivity %

20 —

. | | | | |
0 20 40 60 80 100
100%- Specificity %
Source of the curve
Neutrophil Lymphocyte m——— Platelet

= SII index Reference line

Figure 3 ROC curve analysis.
Abbreviation: ROC, receiver operating characteristic.

Binomial Logistic Regression Analysis

For binary multi-factor logistic regression analysis, the study included dependent variables such as Total SA, Recent SA
(<7 days), and Past SA (>7 days), coded as positive (1) or negative (0). The independent variables considered were
gender (male=1, female=2), age in years, BMI, disease duration in months, HDRS score, and SII level (high SII=1, low
S11=0).

After adjusting for demographic factors such as gender, age, BMI, disease duration, and HDRS score, individuals
with a high SII value had a significantly increased risk of Total SA compared to those with a low SII value (OR=8.318,
95% CI: 3.767-17.546, p<0.001). The risk of recent SA was also substantially elevated in patients with a high SII value
compared to those with a low SII value (OR=14.101, 95% CI: 5.356-34.235, p<0.001). However, a high SII value was

not found to be associated with Past SA risk (OR=0.607, 95% CI: 0.061-4.961, p=0.547). Refer to Table 7 for further
information.
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Table 7 Binomial Logistic Regression Analysis

Model i} Standard | Wald | p OR 95% Confidence
Error Interval
Total SA
HDRS 0.028 0.017 2.698 0.110 1.028 | 0.987-1.102
BMI —0.068 | 0.079 0.735 0.407 0.925 0.791-1.103
Age —0.035 | 0.113 0.089 0.765 0.970 | 0.877-1.208
lliness duration | 0.015 0.023 0.467 | 0.495 1.018 | 0.969-1.072
NI 2.124 0.409 28431 | <0.001 | 8318 3.767-17.546
Gender 0.332 0.445 0.543 0.460 1.389 0.576-3.379
Recent SA (57
days)
HDRS 0.04 0.020 3.525 0.07 1.04 0.995-1.086
BMI —0.034 | 0.094 0.132 | 0.717 0.976 | 0.790-1.153
Age 0.001 0.132 0.001 0.990 1.002 | 0.788-1.269
lliness duration | 0.019 0.030 0.361 0.545 1.020 | 0.962-1.081
NI 2.647 0.488 32.241 | <0.001 | 14.101 | 5.356-34.235
Gender —0.123 | 0.488 0.062 | 0.817 0.876 0.334-2.333
Past SA (>7
days)
HDRS —0.02 | 0.047 0.195 0.650 0.98 0.895-1.073
BMI —0.172 | 0.162 1.140 | 0.285 0.842 0.610-1.149
Age —0.191 | 0.209 0.720 | 0417 0.824 | 0.520-1.211
lliness duration | 0.005 0.082 0.004 0.951 1.005 0.855-1.183
NI —0.601 | 1.109 0.293 0.607 0.547 | 0.061-4.961

Abbreviations: SA, suicide attempts; Sll, systemic immune inflammatory index; OR, odds ratio; HDRS,
Hamilton depression rating scale; BMI, body mass index.

Discussion

The objective of the research was to investigate the correlation between SA and SII among individuals with first-episode
MDD who were not taking any medication. The findings revealed that participants with elevated SII had an 8.318-fold
higher risk of SA in comparison to those with lower SII levels. High levels of SII upon initial evaluation were identified
as a noteworthy autonomous hazard factor for suicidal actions in patients with MDD. The investigation proposes an ideal
SII cutoff of 515.3 (sensitivity: 67%, specificity: 70%). Former research has demonstrated that the use of antidepressant
medications can effectively decrease inflammation levels in patients.”>?® As a result, this study focused on patients who
had not previously received antidepressant treatment to eliminate any potential influence of these drugs on inflammatory
markers in patients. This approach allowed for more clinically relevant conclusions to be drawn.

The process of suicidal activity in patients with depressive disorder is highly intricate. It is commonly believed that
this process can be categorized into three stages: forming suicidal ideation, developing a suicide plan, and carrying out
suicidal behavior. In a study of 111 patients with mental disorders who had engaged in suicidal behavior, Groschwitz et al
discovered that 76.6% of these patients had suicidal thoughts prior to their suicide.?” The suicidal behavior of individuals
with depressive disorder is a significant public health concern that involves a combination of psychology, genetics,
neurobiology, and other factors. Currently, neurobiological research on suicide in patients with depressive disorders has
evolved from the initial monoamine hypothesis to the neuro-endocrine immune theory.® Neurobiological research on
suicide in patients with depressive disorder is advancing, shedding light on the physiological and pathological mechan-
isms involved.?* However, a unified understanding of the specific mechanism behind suicidal activities in these patients
is still lacking. Some propose that cytokine dysfunction in the body contributes to depressive disorder development and
subsequent suicidal behavior.’® On the other hand, some argue that suicidal activity is just one symptom of depressive
disorder, potentially triggered by abnormal cytokine function in response to adverse life event.®!
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The study found that patients with depressive disorder and suicidal ideation exhibited higher levels of inflammation,
indicating a close relationship between abnormal inflammation levels and suicidal thoughts. Suicidal ideation may
exacerbate psychological stress and despair in these patients, leading to prolonged stress and low mood, which in turn
disrupts the immune system and increases inflammation levels.>*”> Moreover, heightened inflammation levels in
individuals with depression may lead to the development of suicidal thoughts. Increased levels of inflammation may
also affect the functioning of the body’s HPA axis.>* A study on animals found that inflammatory markers such as TNF-o
and IL-6 can activate corticotropin-releasing hormone neurons in the hypothalamus, leading to the activation of the HPA
axis.>> 7 Previous research has established a strong link between depression pathogenesis in patients and dysfunction of
the HPA axis. Increased levels of cortisol in depressed individuals disturb the regulation of the HPA axis, leading to
changes in mood and cognition.*® The dexamethasone suppression test (DST) is a frequently utilized method to evaluate
HPA axis functionality. Studies have shown that depressed individuals exhibiting DST desuppression are at a higher risk
of suicide, indicating a close association between HPA axis dysfunction and suicidal behavior in depressed patients. This
suggests that HPA axis hyperfunction could be a distinctive feature linked to suicidal tendencies in individuals with
depressive disorders.*® Therefore, heightened inflammation levels in patients with depressive disorders may trigger
suicidal thoughts by activating HPA axis activity.

The research discovered a notable link between thoughts of suicide and the inflammatory levels within the bodies of
individuals diagnosed with depression. Those individuals experiencing thoughts of suicide showed elevated levels of
Neutrophil, Platelet, and SII in contrast to those who did not experience such thoughts. Study also introduced SII as
a more comprehensive measure of the inflammatory response by incorporating platelet count into the NLR formula,
offering a potentially more thorough assessment of suicidal ideation in depressed patients. A higher SII often indicates an
elevated inflammatory response and a weakened immune response in patients. Platelets not only are produced due to
inflammation but also function as a marker for inflammation. Despite this, definitive biomarkers reflecting inflammation
in depression are still lacking. It is essential to conduct routine blood examinations for all hospitalized patients, and
calculating the SII using standard blood routine parameters can provide valuable insights.

This study not only provides valuable insights for clinical applications, but also highlights some limitations that
should be considered. We focused on MDD patients who were initiating medication for the first time, excluding those
who had previously taken antidepressants multiple times in order to enhance the validity of our findings. This decision
was based on existing research indicating the impact of antidepressants on immune inflammation levels in the body.
Additionally, we controlled for variables such as age, gender, and depression severity, while also excluding patients with
a BMI over 30 to further strengthen the reliability of our results.

This study has several limitations. The control group was small due to strict inclusion criteria and recruitment
difficulties, but it was well - matched with the patient group in key variables like age, gender, and BMI. The main aim
was to explore inflammatory characteristics of the SA subgroup in depressed patients, not to directly compare patients
and healthy individuals. Future multicenter studies can increase the control sample to improve external validity. The
exclusion of obese patients (BMI > 30) may limit the generalizability of the results. Obesity is associated with chronic
low - grade inflammation, and adipose - derived pro - inflammatory factors (eg, IL - 6, TNF - a) may independently
affect SII values. While this exclusion enhanced internal validity, it highlights the need to validate the predictive value of
SII for SA in a broader population in future research. We plan to include obese patients in our approved multicenter
cohort and analyze the moderating effect of BMI on the SII - SA association. As a retrospective study, we could not
establish a causal relationship. We also lacked data on some factors that may influence SII levels, such as detailed dietary
and lifestyle information. The relatively small sample size may also limit the generalizability of the results. In future
research, we intend to use a prospective design, collect a larger sample, and include more clinical and biological variables
to comprehensively explore the relationship between SII and suicidal behavior in MDD patients. We also plan to employ
advanced technologies like genomics and proteomics to further investigate the mechanisms underlying the association
between SII and inflammatory responses. Future research should consider the characteristics of the SII index and recent
advances in inflammatory treatment. Developing targeted inflammatory treatment strategies for the high - SII population
and evaluating their effectiveness could provide more effective methods for clinical treatment.
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Based on our research findings, it was observed that individuals with first-episode MDD who did not receive any
treatment and had a high SII above 515.3 were at a significantly higher risk of developing SA. Additionally, a high SII
was identified as an independent risk factor for the recent occurrence of SA. Considering the systemic inflammation
levels is vital when assessing the risk of suicide in this specific group. Prior research has shown that it is crucial to
identify patient subgroups with both suicidal tendencies and immune system dysregulation. This is necessary for
customizing treatment plans to suit individual needs. Thus, analyzing SII levels to detect these specific subgroups can
aid healthcare professionals in creating personalized and effective interventions for preventing suicide and managing
depression. Focusing on individuals experiencing their first episode of depression, rather than recurrent episodes, can aid
in the development of more effective early intervention tactics, which are crucial for suicide prevention.
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