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Abstract

Background: Blood biomarkers showed some associations with mental health conditions . However, they remain
inconclusive in predicting psychiatric disorders and suicide attempts. Identification of peripheral blood biomarkers
for suicide prediction could enable early preventive measures as they are cheap and easy to measure.

Objectives: We aim to compare blood biomarkers between people who have attempted suicide and who have
psychiatric disorders.

Methods: Data was collected for this cross-sectional study between July 2021 and November 2023 from 55 hospitalised
patients categorised into two groups - suicide attempt (n=29) and psychiatric disorder (n=26). We measured the
complete blood count and C-reactive protein (CRP).All statistical analyses were performed using the Statistical
Package for the Social Sciences (SPSS) version 25 and were tested using a two-sided test, and a p-value of <0.05 was
considered statistically significant.

Results: The mean age of the participants was 26.1 (£10.0) years which was significantly lower for people with suicide
attempts than for those with psychiatric disorders. The mean CRP level (p=0.011), total leukocyte count (p=0.024),
neutrophil (p=0.002), and neutrophil-to-lymphocyte ratio (NLR, p=0.002) were significantly higher among people
with suicide attempts, whereas the lymphocyte (p=0.002) and monocyte (0.029) were significantly higher among
psychiatric patients.

Conclusion: The findings showed NLR and CRP were more prominent blood biomarkers in suicide attempts than in
psychiatric patients. However, due to the small sample size, caution is required when generalising the study results.
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INTRODUCTION disorders are an important factor affecting suicidal

behaviour (Zalsman et al., 2016). However, clear
Suicide is a global public health problem. According  peyrobiological explanations of suicidal behaviours
to the latest estimates from the World Health . yet limited (Gibbs et al., 2016). Previous studies
Organization (WHO), more than 720,000 people  jdentified that low-grade systemic inflammation

die by suicide in a year (WHO, 2025). Suicide .5 associated with suicidal behaviour and

is affected by multiple factors such as biological psychiatric disorders, especially psychoses and

factors (genes), environmental factors, socio- 1,644 disorders (Bhikram and Sandor, 2022; Zheng

cultural factors, religious factors, legal factors, ot 41 2022; Cakir et al., 2015; Gibbs et al., 2016;
and generally with complex interactions among Batty et al., 2016).

several factors. Among the risk factors, psychiatric
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Finding peripheral biomarkers of chronic
inflammation may enable early prevention i in
mental health and suicidology (Gananga et al,
2016). Studies also found that blood biomarkers
(NLR),

monocyte-to-lymphocyte ratio (MLR), platelet-

like neutrophil-to-lymphocyte  ratio
to-lymphocyte ratio (PLR), and C-reactive protein
(CRP) have been associated with non-suicidal self-
injury (NSSI) and suicidal behaviour (Bhikram
and Sandor, 2022; Zheng et al., 2022; Arafat et al.,
2021a,b; Brundin et al., 2017; Courtet et al., 2015;
Arafat and Kar, 2021; Velasco et al., 2020; Ekinci and
Ekinci, 2017; Brinn and Stone, 2020; Ninla-Aesong
et al., 2024). These biomarkers also vary based on
the method of suicide attempts, where the markers
were higher in hanging than overdose (Arafat et
al., 2021a), violent and nonviolent methods (Orum
et al., 2018). One study found a higher presence
of the NLR and other biomarkers among patients
with depression than those with suicide attempts.
However, the differences were not statistically
significant (Gundogdu Meydaneri and Meydaneri,
2018). Another study reported higher levels of NLR
and CRP among depressed patients with suicide
attempts (Kumar et al., 2021) and patients with
depression (Uma et al., 2022) than normal healthy
controls. Velasco et al., (2020) found a significant
rise in NLR in suicide attempts than in non-suicidal
depressive patients, and NLR was associated with
suicide attempts after controlling for age, sex and
depression. It indicates NLR could be a precise
biomarker of suicide attempts in psychiatric
disorders.

However, currently, there is no reliable biomarker
to predict suicide attempts (Morena et al., 2024).
Replicative studies across cultures and countries
are needed to identify an easily measurable and
reliable blood biomarker for suicide attempts.
Therefore, we aimed to determine and compare the
blood biomarkers between hospitalised people with
suicide attempts and psychiatric disorders.

METHODS
Data collection

This was a cross-sectional comparative study. Data
was collected between July 2021 and November
2023 from 55 hospitalised patients at the psychiatry
department of a tertiary care hospital in Dhaka.
Among the participants, 29 were admitted with
immediate non-fatal suicide attempts and the
other 26 patients were admitted due to mental
disorders.

We measured the complete blood count (CBC)
and CRP from the blood sample. We considered
hospitalised patients with a non-fatal suicide
attempt within the last 48 hours and psychiatric
patients who were not manageable at home and
needed hospitalisation. The blood sample was
collected within a day of hospitalisation.

Laboratory measurement and values

An automated haematology analyser (XT-2000
I, SYSMEX, Japan) analysed the blood sample
to determine the outcome variables of the blood
profile. An automated biochemistry analyser,
cobas c311 (Roche-Hitachi, Japan), was utilised
to determine the CRP values. The reference
values of the parameters are mentioned here.
Leukocyte/white blood Cell (WBC) 4000-11000/
uL, neutrophil 40-80%, lymphocyte 20-40%,
monocyte 1-6%, platelet 150,000-450,000/pL, and
CRP <6 mg/L. We calculated NLR, MLR and PLR
from the values of neutrophils, lymphocytes and

monocytes.
Data analysis

All statistical analyses were performed using SPSS
version 25. Frequencies and percentages were
used to summarise the basic characteristics and
biochemical markers of the study sample. Means
and standard deviations (SDs) were calculated
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for the continuous variables. We used the chi-
square test of independence to determine the
bivariate associations between the categorical
variables. Fisher’s exact test was conducted for
those categorical variables that had an expected
frequency of less than 5 observations in a cell. We
used an independent samples t-test to ascertain
the bivariate associations between the continuous
variables. All statistics were tested using a two-
sided test, and a p-value of <0.05 was considered
statistically significant.

Ethical approval

The ethical approval for this study was obtained from
the ethical review committee of Enam Medical College
(EMC/ERC/2020/08-1). Samples were collected after
securing written informed consent from the adult
patients and the legal guardians of adolescents.

RESULTS
Demographic characteristics

The mean age of the participants was 26.1 (+£10.0)
years, which was significantly lower for people with
a suicide attempt than for those with psychiatric
disorders (p=0.007, independent samples t-test, Table
1). The majority of the participants were females
(61.8%), age between 19 to 35 years, had secondary
education (49.1%), were students (30.9%), were
married (45.5%), lived semi-urban (70.9%) and had
a nuclear family (69.1%) (Table 1). The proportion of
adolescents was higher in the suicide attempt group
than in psychiatric patients (41.4 versus 19.2%),
whereas low academic attainment was noted among
psychiatric patients. Suicide attempts were higher
among students and unmarried people. However,
these differences were not statistically significant.

Table 1. Sociodemographic characteristics.

Variable Suicide attempt (n=29) Psychiatric disorder (n=26) Total (n=55)
Sex n (%) n (%) n (%)
Male 11 (37.9) 10 (38.5) 21 (38.2)
Female 18 (62.1) 16 (61.5) 34 (61.8)
Age mean (SD) 22.71(8.3) 29.9(10.7) 26.1(10.0)
Age group
<18 years 12 (41.4) 5(19.2) 17 (30.9)
19 to 35 years 16 (51.7) 15 (57.7) 30 (54.5)
>35 years 206.9) 6(23.1) 8 (14.5)
Education level
IUliterate/primary 8(27.6) 14 (53.8) 22 (40.0)
Secondary/higher secondary 19 (65.5) 8(30.8) 27 (49.1)
Bachelor's degree and above 2(6.9) 4(15.4) 6(10.9)
Occupation
Housewife 7(24.1) 9(34.6) 16 (29.1)
Student 12 (41.4) 5(19.2) 17 (30.9)
Employed 7(24.1) 4(15.4) 11(20.0)
Unemployed 3(10.3) 8(30.8) 11(20.0)
Marital status
Married 10 (34.5) 15 (57.7) 25 (45.5)
Unmarried 16 (55.2) 8(30.8) 24 (43.6)
Divorced/widowed/separated 3(10.3) 3 (11.5) 6 (10.9)
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Variable Suicide attempt (n=29) Psychiatric disorder (n=26) Total (n=55)
Place of residence (assessed subjectively based on local
understanding)
Urban 3(10.3) 7126.9) 10(18.2)
semi-urban 23179.3) 16 (61.5) 39 70.9)
Rural 3010.3) 3(11.5) 6(10.9)
Family structure
Nuclear 19 (65.5) 19.(73.1) 38 (69.1)
Joint 10 (34.5) 7126.9) 17 (30.9)
BMI (as per World Obesity Federation classification)
Underweight (<18.5 kg/m’) 6(20.7) §(15.4) 10(18.2)
Normal (18.5-24.99 kg/m’) 14 48.3) 14 (53.8) 28 (50.9)
Overweight (>25.00 kg/m?) 7(24.1) 6(23.1) 13 (23.6)
Obesity (230.00 kg/m?) 7(6.9) 2(7.7) 4(73)
Smoking status (current)
Smoker 9(31.0) 8(30.8) 17 (30.9)
Non-smoker 20 (69.0) 18 (69.2) 38 (69.1)

Biomarkers

The mean CRP level was significantly higher among
people with suicide attempts (p=0.011). The mean
CRP was 179 in suicide attempts and 3.30 in
psychiatric patients (Table 2). The total WBC count
(p=0.024), neutrophil (p=0.002), and NLR (p=0.002)
were significantly higher among people with suicide
attempts. Lymphocyte (p=0.002) and monocyte
(0.029) were significantly higher among psychiatric
patients (Table 2). No significant associations were

found between the two groups in the case of MLR
(p=0.2) and PLR (p=0.1). A comparison with
normal values of blood biomarkers between the two
groups revealed that CRP (p=0.013), WBC count
(p=0.004), and proportion of neutrophil (p=0.027)
were significantly increased, whereas lymphocyte
(p=0.006) significantly decreased than the normal
values among the people with suicide attempts (Table
3). No significant change was noted in platelet count
and monocyte proportion (Table 3).

Table 2. Comparison of blood biomarkers between suicide attempts and psychiatric disorders measured by independent samples t-test

Variable Suicide attempt (n=29) Psychiatric disorder (n=26) P value

Mean (SD) Mean (SD)
CRP* (mg/L) 17.9 (27.2) 3.3(3.7) 0.010
WBC count (per cumm) 12827.9 (4851.6) 10069.2 (3815.7) 0.020
Neutrophil (per cumm) 78.1 (14.5) 64.7 (15.3) 0.002
Lymphocyte (per cumm) 17.1012.7) 27.6(11.9) 0.002
Platelet (per L) 246655.2 (74085.0) 267807.7 (119686.6) 0.430
Monocyte (per cumm) 3.2(1.8) £.2(1.4) 0.030
NLR 9.0 (7.8) 3.8(3.9) 0.002
MLR 0.2(0.1) 0.2(0.1) 0.220
PLR 181.6 (112.3) 131.6 (21.7) 0.100

Notes: fn=27 2 lost in two cases
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Table 3. Changes of blood markers between suicide attempts and psychiatric disorders compared with normal values.

Variable Total L Psychiatric disorder Pvalue
Suicide attempt (n=29) (n=26)
n (%) n (%) n (%)
CRP
Normal (<6 mg/L) 34 (64.2) 13 (48.1) 21(80.8)
High (>6 mg/L) 19 (35.8) 14 (51.9) 5(19.2) L
WBC count
Normal (4,000-11,000/cumm) 29 (52.7) 10 (34.5) 19.(73.1)
High (>11,000/cumm) 26 (47.3) 19 (65.5) 7(26.9) o
Neutrophil
Normal (40- 80%) 32 (58.2) 13 (44.8) 19.(73.1)
High (>80%) 22 (40.0) 16 (65.2) 6 (23.1) 0.027
Low (<40%) 101.8) 0(0.0) 1(3.8)
Lymphocyte
Normal (20 -40%) 26 (50.9) 12 (41.4) 16 (61.5)
High (>40%) 4(7.3) 0(0.0) 4(15.4) 0.006
Low (<20%) 23 (41.8) 17 (58.6) 6(23.1)
Platelet
Normal (150,000-450,000/ pL) 49 (89.1) 26 (89.7) 23 (88.5)
High (>450,000/ pL) 101.8) 0(0.0) 1(3.8) 0.822
Low (<150,000/ pL) 5(9.1) 3(10.3) 2(7.7)
Manocyte
Normal (1-6%) 51(92.7) 27 (93.1) 26 (92.3)
High (>6%) 4(7.3) 2(6.9 2(1.7) Lo
Notes: fFisher’s exact test; {Pearson chi-square test.
DISCUSSION significantly  increased, whereas lymphocyte

Variations in blood biomarkers in the two groups

The mean age was significantly lower for people
with suicide attempts than for those with psychiatric
(p=.007), the
adolescents was higher in the suicide attempt group

disorders and proportion  of
than in psychiatric patients. The mean CRP level
(p=0.01), total WBC count (p=0.02), neutrophil
(p=0.002), and NLR (p=0.002) were significantly
higher among people with suicide attempts, whereas
the lymphocyte was significantly higher (p=0.002)

among psychiatric patients.

The CRP (p=0.013), WBC count (p=0.004),
and proportion of neutrophil (p=0.027) were
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(p=0.006) significantly decreased from the normal
values among the people with suicide attempts. No
significant change was noted in platelet count and
the monocyte proportion.

The NLR has shown potential as an efficient and
inexpensive biomarker indicating the presence of
inflammation, as it can be obtained from routine
blood counts without expensive immunoassays
(Bhikram and Sandor, 2022; Velasco et al., 2020).
Our findings are supported by a previous study
that assessed CRP in three groups of hospitalised
patients (suicide attempt, suicide ideation and
psychiatric patients). It was found that CRP was
raised in patients with suicidal ideation and then
in patients with psychiatric disorders (Gibbs et al.,



GLOBAL PSYCHIATRY ARCHIVES — Blood biomarkers, suicide attempt, and psychiatric disorders

2016). Other studies found both NLR and CRP were
significantly higher among patients with suicide
attempts and depression (n=40) and the healthy
controls (n=40, Kumar et al., 2021), single episode,
and recurrent depression (Uma et al., 2022), suicide
attempt with depression and depression only (Ekinci
and Ekinci, 2017). In our study, the parameters
were higher among people with suicide attempts
(without psychiatric illness, n=29) than among the
patients with mental disorders (n=26). This finding
was replicated in a study conducted by Velasco et
al., (2020), where there was a significant rise in NLR
in suicide attempts than non-suicidal depressive
patients, indicating NLR could be a precise biomarker
of suicide attempts.

Our study did not find any difference in MLR
and PLR. One study found MLR and PLR were
significantly higher among adolescents with mood
disorders and NSSI than the non-NSSI group (Zheng
et al., 2022). Another study recommended MLR as
both an acute and enduring marker for suicide risk,
as it is not affected by the actions of antidepressant
medications (Petho et al., 2024).

Finding implications

The findings may indicate several implications. Firstly,
a low-grade inflammatory reaction may precede a
suicide attempt, which may have similarities with
psychiatric illness, however, with greater intensity.
There may be overlaps in the molecular process
of psychiatric disorders; especially depression is a
major risk factor for suicide (Zalsman et al., 2016).
However, further replicative studies are warranted.
Additionally, the markers are non-specific without
any association with a timeline which challenges the
consideration of preventive measures for psychiatric
disorders and suicide attempts. Further studies
are warranted to ascertain the aspects precisely.
Secondly, being cheap and easy to measure, blood
biomarkers could be potential universal biomarkers
for early prevention.

LIMITATIONS

The study has several limitations. First, the sample
size is relatively small in both groups, which may
restrict the generalisation of the findings. Second,
data was collected by convenient sampling, which
may be a source of sampling bias. Third, data was
collected from a single tertiary care hospital, which
may not reflect the whole country’s population and
social class. Fourth, the sample was collected at a
single point in time, which restricts cause-and-effect
associations. Fifth, the medication, duration of illness
and comorbidity of the patients were not controlled
during the analysis, which can work as confounders.
Sixth, we did not control the sociodemographic
variables like age and gender during analysis, which
may be a source of bias.

CONCLUSION

The findings showed that NLR and CRP were more
prominent peripheral blood biomarkers in suicide
attempts than in psychiatric patients. The changes
found in this study among the Bangladeshi sample in
the peripheral blood biomarkers are consistent with
those in other ethnicities. However, due to the small
sample size, caution is warranted while generalising
the study results. Studies assessing the cause-and-
effect associations would be warranted to understand
the phenomenon comprehensively. Additionally,
assessment of blood biomarkers among people with
suicide attempts and psychiatric disorders only may
be a potential area of research.
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