
Annals of Clinical and Analytical Medicine | 730

Annals of Clinical and Analytical Medicine
Original Research

 Melih Çamcı1,2, Nur Efşan Akıncı2,3, Gülsüm Akdeniz2,3

1 Department of Emergency Medicine, Ankara Yıldırım Beyazıt University, Ankara Bilkent City Hospital
2 Department of Neuroscience, Institute of Health Science, Ankara Yıldırım Beyazıt University

3 Department of Biophysics, Faculty of Medicine, Ankara Yıldırım Beyazıt University, Ankara, Turkiye 

Biomarkers in MDD with suicidal ideation

Laboratory biomarkers associated with suicidal ideation in major 
depressive disorder: A retrospective study in the emergency department

DOI: 10.4328/ACAM.22823    Received: 2025-07-23   Accepted: 2025-09-22   Published Online: 2025-09-30   Printed: 2025-10-01   Ann Clin Anal Med 2025;16(9):730-735
Corresponding Author: Melih Çamcı, Department of Emergency Medicine, Ankara Bilkent City Hospital, Ankara Yıldırım Beyazıt University, Ankara, Turkiye.
E-mail: drmelih112@gmail.com     P: +90 505 883 91 81  
Corresponding Author ORCID ID: https://orcid.org/0000-0003-4797-0816      
Other Authors ORCID ID: Nur Efşan Akıncı, https://orcid.org/0000-0001-8490-1663 . Gülsüm Akdeniz, https://orcid.org/0000-0002-9411-3318 

Abstract
Aim: Major Depressive Disorder (MDD) is a prevalent psychiatric condition that significantly contributes to global disease burden. Suicidal ideation (SI), a 
common manifestation of MDD, represents a critical point along the suicide risk continuum. Recent research has indicated that MDD may be associated not 
only with psychological symptoms but also with systemic physiological alterations detectable through laboratory biomarkers. This study aims to investigate 
the association between routinely collected laboratory parameters and SI in patients with MDD presenting to the emergency department (ED), with the goal 
of identifying potential biological indicators of acute suicide risk.
Materials and Methods: This retrospective observational study utilized data from the MIMIC-IV database (v2.2). A total of 123 adult patients (≥18 years) 
diagnosed with MDD (ICD-9: 296.20; ICD-10: F32.9) and presenting to the ED with SI as the chief complaint were included. Laboratory data from the first 24 
hours of admission were analyzed. Statistical analyses included t-tests, Mann–Whitney U tests, chi-square tests, and subgroup analyses. 
Results: Among the 123 patients (54.5% male), 45.5% had a history of multiple suicide attempts, 48.0% had psychiatric comorbidities, and 31.7% had 
substance use disorders. Abnormal white blood cell counts (80.5%), neutrophils (64.2%), hemoglobin (36.6%), and creatinine (29.9%) were prevalent. Male 
patients exhibited significantly higher rates of abnormal ALT, creatinine, hemoglobin, and hematocrit values. Patients with multiple suicide attempts had higher 
rates of antidepressant use, smoking, alcohol consumption, and chronic medical conditions.
Discussion: This study underscores the complex interplay between psychiatric, behavioral, and physiological factors in MDD patients with SI. Routine laboratory 
parameters may serve as accessible adjunctive markers in acute suicide risk stratification. Integrating biological data with psychiatric assessment in ED 
settings may enhance early identification and intervention for high-risk individuals.
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Introduction
Major Depressive Disorder (MDD) is one of the leading causes 
of neuropsychiatric impairment worldwide and represents a 
substantial contributor to overall disease burden. MDD has been 
estimated to account for approximately 49.4 million disability-
adjusted life years globally in 2020, highlighting its significant 
impact on population health [1]. MDD is a prevalent psychiatric 
condition involving depressive episodes of at least two weeks 
with mood changes, reduced interest, cognitive impairments, 
and physiological disturbances [2]. Emerging evidence suggests 
that MDD is associated not only with psychological symptoms 
but also with measurable alterations in systemic biomarkers. 
Increased concentrations of inflammatory markers such as 
C-reactive protein [3], interleukin-6 [4], and various other pro-
inflammatory cytokines [5] have been consistently identified in 
individuals with MDD, indicating the presence of a persistent 
low-grade inflammatory state. Higher serum albumin levels 
have been inversely associated with depressive symptoms, as 
shown by Zhang et al. [6], and were also significantly linked 
to lower odds of depression in another study [7]. Additionally, 
abnormalities in serum sodium, creatinine, white blood cell 
counts, and liver enzymes have been noted in some cohorts, 
potentially reflecting the somatic burden or comorbid 
conditions frequently co-occurring with MDD [3]. Suicidal 
ideation (SI), defined as thoughts of engaging in behavior 
intended to end one’s life, represents a critical early marker 
in the continuum of suicidal behavior, which may progress 
to suicide planning, attempts, and completed suicide if 
unaddressed [8]. SI is strongly associated with psychological 
factors such as hopelessness, feelings of worthlessness, and 
impaired problem-solving, as well as neurobiological alterations 
including serotonergic dysfunction and hypothalamic-pituitary-
adrenal (HPA) axis dysregulation [9, 10]. The biological 
disturbances in individuals with MDD are not only markers of 
disease severity but may also contribute to the heightened 
mortality in this population. Individuals diagnosed with MDD 
face an overall mortality rate that is 1.8 times higher than that 
of the general population [11]. This elevated disease burden is 
partly attributed to the increased likelihood of SI and suicidal 
behaviors, including suicide attempts and completed suicides 
[11]. Emergency departments (EDs) frequently represent the 
first point of contact for individuals in suicidal crisis, serving 
as critical gateways for mental health triage, stabilization, and 
referral [12]. Presentations to the ED for suicidal thoughts or 
behaviors, whether ideation, planning, or recent attempts, are 
considered psychiatric emergencies that demand immediate 
and comprehensive evaluation to assess risk and initiate 
appropriate intervention strategies [13]. In these acute care 
settings, routine laboratory testing is commonly employed 
as part of medical clearance protocols prior to psychiatric 
admission or transfer. While primarily aimed at identifying 
underlying medical conditions or substance intoxication, these 
tests can also yield physiological data relevant to psychiatric 
evaluation [14].
The Medical Information Mart for Intensive Care IV (MIMIC-
IV) is a large, publicly available electronic health database 
developed through a collaboration between the Massachusetts 
Institute of Technology and Beth Israel Deaconess Medical 

Center, comprising comprehensive, de-identified clinical data 
from over 60,000 patients between 2008 and 2019 [15]. This 
dataset integrates a wide range of information, including 
ED encounters, vital signs, laboratory results, medications, 
diagnoses, procedures, and demographic characteristics. Given 
its granularity and longitudinal structure, MIMIC-IV enables 
researchers to investigate complex relationships between 
psychiatric presentations and associated physiological markers 
across diverse clinical settings. The objective of this study is to 
investigate the association between laboratory biomarkers and 
SI among patients diagnosed with MDD who present to the ED. 
By analyzing routinely collected laboratory data during initial 
ED evaluation, the study aims to determine whether certain 
physiological markers indicate acute psychiatric risk. Ultimately, 
this approach may contribute to the identification of biological 
indicators that could assist clinicians in the early detection of SI 
in high-risk patients and to explore whether specific laboratory 
parameters may serve as biological markers of suicidality in 
individuals with MDD.

Materials and Methods
Participants and Study Design 
This retrospective observational study utilized data from the 
MIMIC-IV database (version 2.2). In accordance with institutional 
and data access regulations, the required approvals to access 
the MIMIC-IV database were obtained, including certification 
through the Collaborative Institutional Training Initiative 
(Record ID: 68301129). Compliance with data use protocols 
and the performance of all data extraction procedures for the 
present study were ensured. We identified adults (≥18 years) 
diagnosed with MDD who presented to the ED for SI. This was 
determined using the following International Classification of 
Diseases codes: ICD-9 code 296.20 and ICD-10 code F32.9. 
Patients were included if they had at least one ED admission 
recorded in the MIMIC-IV database. This initial selection 
yielded a cohort of 1,635 unique patients. To ensure the clinical 
relevance and specificity of the sample, further inclusion and 
exclusion criteria were applied. Patients were retained in the 
final sample only if SI was explicitly documented as the chief 
complaint during the ED visit. Individuals were excluded if they 
had comorbid acute medical conditions, additional psychiatric 
diagnoses listed as the primary reason for admission, or 
multiple ED visits, with only the first admission per patient 
included in the analysis. After these criteria were applied, a 
total of 123 patients remained eligible for analysis. Laboratory 
values from the first 24 hours were averaged if multiple results 
were present. Abnormalities were defined according to the 
reference ranges embedded in the MIMIC-IV database. The use 
of the de-identified, publicly available MIMIC-IV database was 
approved by the MIT Institutional Review Board, with informed 
consent waived due to the anonymized nature of the data.
Data Collection
Demographic information included age, sex, ethnicity, smoking 
status and multiple suicide attempts. Relevant comorbidities 
were identified, including substance use disorder, alcohol use 
disorder, psychiatric disorders and chronic diseases including 
diabetes, hypertension, and asthma. Information regarding 
psychotropic medications at the time of admission such as 
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antidepressants, were also obtained. Laboratory data were 
collected exclusively from the first 24 hours following admission 
and included serum sodium, serum creatinine, bicarbonate, 
albumin, aspartate aminotransferase (AST), alanine 
aminotransferase (ALT), white blood cell (WBC), hemoglobin, 
hematocrit, lymphocytes, neutrophils, eosinophils, monocytes, 
and alkaline phosphatase. 
Statistical Analysis
All statistical analyses were performed using IBM SPSS 
Statistics (version 27). Continuous variables were assessed 
for normality using the Kolmogorov–Smirnov test and were 
presented as median (IQR) according to data distribution, 
whereas categorical variables were expressed as proportions. 
The t-test and Mann–Whitney U test were used to analyze 
continuous variables. The chi-square test was applied for the 
analysis of categorical variables. Subgroup analyses were 
conducted to compare patients with SI, as well as those with 
and without substance use disorders or other psychiatric 
comorbidities, in terms of the prevalence and distribution 
of abnormal laboratory values. In cases involving multiple 
comparisons, Bonferroni correction was applied to adjust for 
the inflated risk of Type I error. A p-value < 0.05 was considered 
statistically significant.
Ethical Approval
This study did not require ethical approval as it utilized the 
publicly available and fully de-identified MIMIC-IV database. 
According to the data usage policy of MIMIC-IV, all data are de-
identified in compliance with the Health Insurance Portability 
and Accountability Act (HIPAA) standards, and no individual 
consent or institutional review board approval is necessary 
for analysis. The use of the database was approved through 
completion of the required training (CITI Program Record ID: 
68301129). All procedures were conducted in accordance 
with the ethical standards of the institutional and/or national 
research committee and with the 1964 Helsinki Declaration and 
its later amendments or comparable ethical standards.

Results
A total of 123 adult patients (male: 54.5%) aged between 18 
and 39 years (59.3%) and diagnosed with MDD who presented 
to the ED were included in the analysis. A notable proportion 
had chronic medical conditions (43.9%) and a history of 
multiple suicide attempts (45.5%). Antidepressant use was 
reported by 71.5% of participants, and 48.0% had at least 
one comorbid psychiatric disorder, most commonly bipolar 
disorder and schizophrenia spectrum disorders. Additionally, 
31.7% of the samples had a diagnosed substance use disorder, 
with cocaine and polysubstance use being the most frequent. 
Detailed demographic and clinical characteristics are presented 
in Table 1. Among the laboratory parameters, abnormal white 
blood cell count was observed in 80.5% of patients, followed 
by neutrophils (64.2%), hematocrit (38.2%), lymphocytes 
(38.2%), hemoglobin (36.6%), and monocytes (35.8%) (Table 
2). Table 3 presents the comparison of clinical and behavioral 
characteristics between patients with and without multiple 
suicide attempts. Patients with multiple suicide attempts had 
a significantly higher prevalence of substance use disorder (p 
= 0.0087), psychiatric comorbidities (p < 0.0001), and alcohol 

use disorder (p < 0.0001), compared to those with no history of 
multiple attempts. Similarly, the rate of antidepressant use was 
notably elevated among patients with multiple suicide attempts 
(94.6% vs. 52.2%, p < 0.0001). Smoking was also more frequent 
in this group (26.8% vs. 10.4%, p = 0.0341). Additionally, the 
presence of chronic medical conditions was significantly higher 
in the multiple attempt group (p < 0.0001). Figure 1 illustrates 
the strength and direction of monotonic relationships between 
continuous laboratory parameters using Spearman’s rank 
correlation. The strongest positive associations were found 
between ALT and AST (r = 0.79, p < 0.001) and hemoglobin 
and hematocrit (r = 0.74, p < 0.001), reflecting expected 
clinical parallels. In contrast, a moderate negative correlation 
was identified between creatinine and bicarbonate (r = –0.23, 
p = 0.011), potentially indicating metabolic compensation. 
Additional weak but significant correlations included ALT and 
alkaline phosphatase (ALP) (r = 0.30) and sodium and monocytes 
(r = –0.24). Statistically significant gender differences were 
found in the frequency of abnormal hemoglobin (male: 46.3%, 
female: 25.0%), hematocrit (male: 50.8%, female: 23.2%), 
alanine aminotransferase (male: 25.8%, female: 7.6%), and 
creatine (male: 29.9%, female: 12.7%) values. Abnormal 
hemoglobin, hematocrit, alanine aminotransferase, and 
creatinine levels were more frequent in males than in females.  

Table 1. Demographic details of the participants 

Variables n (%)

Gender

Female / Male 56 (45.5%) / 77 (54.5%)

Age

18-39 / 40-75 73 (59.3%) / 50 (40.7%)

Smoking Status

Yes / No 22 (17.9%) / 101 (82.1%)

Chronic Disease*

Yes / No 54 (43.9%) / 69 (56.1%)

Multiple Suicide Attempts

Yes /No 56 (45.5%) / 67 (54.5%)

Antidepressants intake

Yes / No 88 (71.5%) / 35 (28.5%)

Psychiatric Disorder

Yes / No 59 (48.0%) / 64 (52.0%)

Bipolar disorders 23 (18.7%)

Schizophrenia spectrum disorders 12 (9.8%)

Post traumatic stress disorder 11 (8.9%)

Borderline personality disorder 6 (4.9%)

Antisocial personality disorder 4 (3.3%)

Anxiety disorders 2 (1.6%)

Attention deficits hyperactivity disorder 1 (0.8%)

Substance use disorders

Yes  / No 39 (31.7%) / 84 (68.3%)

Cocaine use disorder 19 (15.4%)

Polysubstance use disorder 10 (8.1%)

Opioid use disorder 5 (4.1%)

Unknown 2 (1.6%)

Cannabis use disorder 2 (1.6%)

Benzodiazepine use disorder 1 (0.8%)

Percentages are based on valid cases per variable (N=123)
*Including diabetes, cancer, chronic heart disease, asthma, stroke. 
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Figure 2 illustrates the gender-based distribution of abnormal 
laboratory values for hemoglobin, hematocrit, creatinine, and 
ALT. The total number of abnormal laboratory parameters was 
significantly higher in male patients compared to females (p 
< 0.0001), and in those taking antidepressants compared to 
non-users (p = 0.0139). No significant difference was observed 
between patients with and without chronic disease (p = 0.1313).

Discussion
This study analyzes patients with MDD and SI in the ED, 
integrating demographic, clinical, and laboratory data. In addition 
to examining the behavioral and diagnostic characteristics of 
individuals with multiple suicide attempts, we also assessed 
physiological changes using routine lab data collected 
acutely. Our results reveal that patients with repeated suicidal 
behavior exhibit a higher burden of psychiatric comorbidity, 
substance and alcohol use, and chronic medical illness, 
alongside distinct physiological alterations, including abnormal 
laboratory parameters. Together, these findings suggest that 
suicidality in MDD may reflect not only psychological distress 
but also underlying biological dysregulation, offering a more 
comprehensive view of acute suicide risk in emergency contexts.
A study by Bachmann [16] conducted a narrative review 
examining the global epidemiology of suicide, highlighting 
psychiatric comorbidity, substance use, and gender differences 
as key risk factors. Bachmann emphasized the heightened suicide 
risk shortly after psychiatric discharge, particularly in males and 
individuals with prior suicide attempts. Combinations of mood 
and substance-related disorders were noted to significantly 
amplify this risk. Another study by Reneses et al. [17] proposed 
a clinical staging model of depressive disorders, emphasizing 
that treatment resistance and persistent residual symptoms are 
markers of more advanced stages of illness, often associated 
with greater functional impairment and increased suicide risk. 
Consistent with these findings, our study revealed that 45.5% of 
participants had a history of multiple suicide attempts and over 
half were male. Additionally, 48.0% had comorbid psychiatric 
disorders, mainly bipolar and schizophrenia spectrum, and 31.7% 
had substance use disorders, particularly involving cocaine 
and polysubstance use. This convergence of psychological 
and physiological burden suggests that these individuals may 

Table 2. Frequency of patients with abnormal laboratory 
parameters 

Parameters (Normal range) n (%)

Albumin (3.5 – 5.5 g/dL) 4 (4.07)

Alkaline phosphatase (44 – 147 U/L) 13 (11.21)

Alanine Aminotransferase (7 – 56 U/L) 25 (21.01)

Aspartate Aminotransferase(7 – 56 U/L) 25 (21.19)

Basophils (0 – 1 %) 15 (12.20)

Bicarbonate (22 – 29 mmol/L) 32 (26.67)

Creatinine (F: 0.59 – 1.04 mg/dL, M: 0.74 – 1.35 mg/dL) 28 (22.95)

Eosinophils (1 – 4 %) 41 (33.33)

Hemoglobin (F: 14 – 18 g/dL, M: 12 – 16 g/dL ) 45 (36.59)

Hematocrit (F: 41 – 50 %, M: 36 – 48 %) 47 (38.21)

Lymphocytes (20 – 40 %) 47 (38.21)

Monocytes (2 – 8 %) 44 (35.77)

Neutrophils (40 – 60 %) 79 (64.23)

Sodium (135 – 145 mmol/L) 9 (7.80)

White Blood Cell (F: 4.0 – 5.9 x10⁹/L, M: 3.8 – 5.2 x10⁹/L) 99 (80.49)

Percentages are based on valid cases per variable (N=123).
F:Female, M:Male

Variables
Multiple Suicidal Attempts

Yes (%) No (%) χ² p

Substance use disorder

Yes / No   44.6 / 55.4 20.9 / 79.1 6.89 0.0087*

Psychiatric disorders 

Yes / No 78.6 / 21.4 22.4 / 77.6 36.36 0.0001*

Alcohol use disorder 

Yes / No 50.0 / 50.0 9.1 / 90.9 23.23 0.0001*

Antidepressant use

Yes / No 94.6 / 5.4 52.2 / 47.8 24.90 0.0001*

Smoking status 

Yes / No 26.8 / 73.2 10.4 / 89.6 4.49 0.0341*

Chronic disease 

Yes / No 67.9 / 32.1 23.9 / 76.1 22.20 0.0001*

   χ²: Chi-square test, *p<0.05

Figure 2. Radar chart of gender differences in abnormal 
hemoglobin, hematocrit, creatinine and alanine 
aminotransferase values

Figure 1. Spearman correlation heatmap of laboratory 
parameters. Warmer colors (red) indicate positive correlations, 
while cooler colors (blue) represent negative correlations 

Table 3. Comparison of clinical and behavioral characteristics 
between patients with and without multiple suicide attempts
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represent a clinically complex, treatment-resistant subtype 
of MDD. The high rate of antidepressant use (71.5%) further 
supports this interpretation, underscoring the importance of 
sustained, multidisciplinary suicide prevention strategies. Our 
results support the conceptualization of suicidality not as an 
isolated symptom but as a dynamic, multifactorial process, 
reinforcing the need for integrated risk assessment strategies 
in emergency settings, aimed at delivering targeted psychiatric 
and medical interventions.  The clustering of these risk 
factors highlights the necessity for enhanced screening and 
longitudinal follow-up beyond the immediate crisis.Another 
key finding of this study was the high prevalence of abnormal 
laboratory parameters among patients with MDD presenting 
with SI, particularly in those with repeated suicide attempts and 
among male patients. A study by Ceresa et al. [18] investigated 
gender-based differences in clinical and biochemical profiles 
among 234 patients hospitalized for unipolar depression. They 
found that male patients hospitalized for unipolar depression 
had elevated liver enzymes, creatinine, and hemoglobin levels, 
indicating gender-specific biochemical profiles. Similarly, Jiang 
et al. [19] investigated gender-specific differences in clinical 
and biochemical profiles among first-episode, drug- naïve MDD 
patients with suicide attempts. They reported that female MDD 
patients with suicide attempts showed elevated lipid and thyroid 
profiles, whereas males had lower BMI and free triiodothyronine, 
suggesting sex-specific metabolic vulnerabilities. In line with 
these findings, our results revealed significantly higher rates of 
abnormal ALT, creatinine, hemoglobin, and hematocrit in males, 
as well as elevated inflammatory markers such as white blood 
cell and neutrophil counts across the entire sample. Patients 
with a history of multiple suicide attempts exhibited significantly 
higher rates of chronic medical conditions, alcohol use disorder, 
and smoking compared to those without such a history. This 
supports the notion that suicidality in MDD often emerges 
within a broader context of physical health deterioration and 
behavioral risk patterns. Prior studies have linked medical 
comorbidities such as cardiovascular disease and chronic pain 
to elevated suicide risk in mood disorders [20, 21], likely due 
to reduced quality of life and cumulative psychological burden. 
Additionally, alcohol misuse is a well-established proximal risk 
factor, contributing to disinhibition and affective dysregulation 
[22]. Hughes, highlighted that chronic nicotine use modulates 
mesolimbic dopaminergic pathways involved in reward 
processing and increasing impulsivity and mood instability [23]. 
In line with these, our finding of significantly higher smoking 
rates among patients with multiple suicide attempts supports 
the hypothesis that smoking may serve as a behavioral marker 
of shared neurobiological vulnerabilities in reward and impulse 
regulation. Collectively, these results emphasize the need for 
comprehensive suicide prevention approaches that extend 
beyond psychiatric diagnosis to include physical health, 
substance use, and lifestyle behaviors, especially in emergency 
settings where acute presentations may obscure chronic risk 
accumulation. 
Limitations 
One limitation of this study is the absence of a control group 
including either MDD patients without suicidality or healthy 
individuals, which constrains the ability to assess whether the 

observed clinical and laboratory patterns are specific to SI. Due 
to the retrospective and observational nature of this study, it 
is not possible to determine causal relationships between SI 
and the observed laboratory parameters. Additionally, the acute 
stress factors inherent in ED presentations could influence 
laboratory values, confounding the interpretation of results. 
The MIMIC-IV database lacks details on severity, duration, 
stressors, and psychiatric assessments. These limitations 
highlight the need for future prospective, multi-center studies 
incorporating richer clinical data to validate and expand upon 
the current findings.
Conclusion 
This study presents a multifaceted examination of patients 
with MDD presenting to the ED with SI, highlighting the 
interplay between psychiatric comorbidities, behavioral 
risks, and systemic physiological disturbances. Our findings 
underscore the heightened vulnerability of individuals with 
a history of multiple suicide attempts, particularly in males, 
who are associated not only with elevated rates of psychiatric 
comorbidity and substance use, but also with systemic 
physiological alterations observable through routine laboratory 
assessments. Integrating lab data—especially inflammatory, 
metabolic, and hematologic—may improve risk assessment 
and clinical decision-making. By incorporating these biomarkers 
into risk stratification protocols, clinicians may enhance the 
early identification of patients at heightened risk for self-harm. 
Taken together, these observations support the implementation 
of a multidimensional suicide prevention model that integrates 
neurocognitive screening, biological monitoring, and continuity 
of psychiatric care, emphasizing the importance of early 
identification, multidisciplinary follow-up, and long-term 
support beyond the point of crisis stabilization in the ED. 
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