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Abstract
Background

Obsessive-compulsive disorder (OCD) is a psychiatric disorder associated with dysregulation of
neurotrophic, inflammatory, and metabolic pathways. Brain-derived neurotrophic factor (BDNF),
interleukin-1 beta (IL-1β), and apolipoprotein E (ApoE) have been implicated in neuroplasticity, immune
activation, and lipid-related neuronal function, respectively. However, evidence regarding these
biomarkers in OCD remains limited, particularly in Bangladeshi populations. In this study the objective is
to investigate BDNF, IL-1β, and ApoE serum levels in Bangladeshi OCD patients and healthy individuals
and to examine their associations with symptom severity.

Methods

This study was comprised of 104 patients with OCD and 104 healthy controls. Sociodemographic,
clinical, and laboratory data were collected. OCD symptom severity was assessed using the Yale-Brown
obsessive-compulsive scale (Y-BOCS). BDNF, IL-1β, and ApoE serum levels were measured and analyzed
across groups. Spearman’s correlation analysis was utilized to assess relationships among clinical and
biomarker variables. The receiver operating characteristic curve was analyzed to evaluate the variations
of performances of significant biomarkers.

Results

We observed OCD patients with significantly higher Y-BOCS scores than healthy controls (21.16 ± 7.59
vs. 4.79 ± 2.18, p < 0.001). Serum BDNF levels were significantly elevated in OCD patients compared with
controls (43.27 ± 38.28 vs. 25.94 ± 22.56 ng/mL, p < 0.001), as were serum IL-1β levels (10.73 ± 4.65 vs.
5.60 ± 3.97 pg/mL, p < 0.001). Serum ApoE levels did not differ notably across groups (p = 0.860). Among
OCD patients, Y-BOCS scores were positively correlated with BDNF and IL-1β levels, and BDNF was
positively correlated with IL-1β. ROC analysis showed fair discriminatory ability for BDNF and good
discriminatory ability for IL-1β.

Conclusion

Elevated serum BDNF and IL-1β levels may be associated with the pathophysiology and development of
OCD. The present study urges evaluation of these findings for their potential to be used as predictive
markers of OCD.

1. Introduction
Obsessive-compulsive disorder is a chronic, common neuropsychiatric condition that has many
debilitating effects and severely deteriorates patients’ quality of life [1]. Obsessions are persistent,
unwelcome thoughts, figures, or urges that torment individuals with anxiety and discomfort [2]. Common
obsessional patterns in OCD include worries about harming others, being a bad person, or contaminating
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one another. The obsessions become persistent, followed by repetitive actions or mental exercises
(compulsion) [3]. However, these actions offer transient relief; the ongoing obsessive thoughts
perpetuate the cycle, making the lives of individuals with OCD progressively uncomfortable and
unbearable. The persistence of obsessions and compulsions can be so pervasive that they occupy
substantial amounts of time, leading to marked distress and significant impairment in daily functioning
[4].

Despite extensive research, pathophysiological mechanisms of OCD remain inadequately explained.
Emerging evidence indicates that OCD stems from a complicated interplay of diverse factors, namely
biological, genetic, environmental, and immunological determinants [5–7]. OCD pathogenesis is thought
to involve dysregulation of neurotrophic signaling, heightened proinflammatory cytokine activity
contributing to neuroimmune imbalance, and disturbances in lipid and fat metabolism pathways that
may influence neurotransmitter function and brain energy homeostasis [8]. Neurobiological studies
suggest that the pathogenesis of OCD is primarily linked with abnormalities in cortico-striato-thalamo-
cortical (CSTC) circuits, while emerging evidence highlights the contribution of additional networks,
including the fronto-limbic, fronto-parietal, and cerebellar circuits [9]. Dysfunction in corticostriatal
circuits, characterized by excessive striatal excitability, may result from altered regulation of
neurotrophins, with brain-derived neurotrophic factor (BDNF) playing a key regulatory role [10]. BDNF is a
type of growth factor in the nervous system that plays a vital part in the survival of neurons,
differentiation, growth, and synaptic plasticity, especially in ventromedial striatum and hypothalamic
circuits [11]. In these neuronal circuits BDNF regulates inhibitory signaling and behavioral outcomes. In
the ventromedial hypothalamus (VMH), endogenous BDNF regulates GABAergic inhibitory transmission,
with exogenous BDNF increasing spontaneous inhibitory postsynaptic potential frequency and
decreasing neuronal excitability [12]. Thus, the impaired BDNF function promotes the intrusive thoughts
and compulsive behaviors characteristic of OCD [13]. Additionally, early trauma and perceived stress
mediate BDNF metabolism disruption, with stress playing a complete mediating role between childhood
trauma and BDNF levels in OCD patients [14].

Neuroinflammatory and autoimmune processes play a wider role in OCD pathogenesis [15]. Elevated
rates of OCD in autoimmune diseases as well as associations with developmental disorders like Tourette
syndrome support this autoimmune mechanism [16, 17]. Imaging studies, including TSPO-PET, have
reported increased microglial activation and inflammatory changes in brain regions affected in OCD [18].
Experimental models further demonstrate that neuroinflammation, driven by microglial activation and
proinflammatory cytokines, can cause anxiety-related behaviors [19]. Several studies have demonstrated
elevated levels of these proinflammatory cytokines, particularly IL-1β, in OCD patients [20]. Interleukin-1
beta (IL-1β) is a proinflammatory cytokine that mediates neuroimmune signaling, modulates microglial
activity, and orchestrates both innate and adaptive immunity, with key relations in autoimmunity and
autoinflammation [21]. IL-1β can penetrate the central nervous system, activate resident microglia or
astrocytes, and trigger cascades of neuroinflammation. This will have a major impact on serotonergic or
dopaminergic pathways by damaging neurocircuits, which can potentially cause hyperexcitability [22].
This exacerbates neuroinflammation in neurodegenerative and obsessive-compulsive-related disorders
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[20]. Immune-modulating agents, such as anti-cytokine medications, have been utilized as adjunct
therapy to further signify the role of IL-1β in OCD [23]. TRAPS patients presenting with tics and OCD-like
symptoms demonstrated significant symptom amelioration following treatment with the IL-1β
antagonist anakinra [24].

Lipid metabolism has emerged as a critical component in the pathogenesis of diverse neuropsychiatric
disorders [25]. Lipids, which make up 50–60% of neuronal cell membranes, are essential for processes
such as myelin formation, neurotransmission, synaptic plasticity, metabolism, and inflammation [26].
Accumulating evidence implies alterations in phospholipid composition, cholesterol balance, and fatty
acid signaling in the disruption of neuronal membrane integrity, neurotransmitter receptor dynamics, and
synaptic plasticity within CSTC circuits [27]. Within this biochemical framework, apolipoprotein E (ApoE)
plays a crucial role as the primary lipid transport protein in the brain. ApoE-enriched high-density
lipoproteins (HDL-like) redistribute cholesterol and phospholipids to support membrane repair,
synaptogenesis, and neuronal plasticity. mediating cholesterol and phospholipid redistribution across
neurons, astrocytes, and microglia. ApoE interacts with the microglial receptor TREM2 and the lipid
transporter ABCA1, together forming a regulatory axis that governs lipid efflux, microglial lipid clearance,
and the balance between pro-inflammatory (M1) and reparative (M2) microglial states [28]. Dysfunction
of this pathway. Impaired ABCA1 activity, or defective TREM2 signaling, results in lipid accumulation
within microglia [29]. This, in turn, drives a chronic pro-inflammatory phenotype accompanied by
excessive production of reactive oxygen species. Such processes not only propagate neuroinflammation
but also disturb synaptic pruning and remodeling, thereby destabilizing CSTC connectivity central to OCD
symptomatology [30]. Thus, ApoE and its associated pathways provide a potential mechanistic link
between lipid dysregulation, oxidative injury, and circuit dysfunction, positioning ApoE isoforms as
promising yet underexplored candidates for stratifying risk of OCD [31].

Research on brain-derived neurotrophic factor (BDNF) has produced inconsistent results: three studies
reported significantly reduced BDNF levels in patients with or without previous pharmacological
treatment [32–34]. However, a longitudinal study demonstrated notably higher serum BDNF levels in
Japanese OCD patients [35]. While some studies found elevated levels of IL-1β in OCD patients
compared to HCs, other studies revealed the opposite [36–38]. In comparing symptom severity, elevated
IL-1β levels in OCD patients were found to have positive correlations to Y-BOCS scores [20]. To date, no
studies have examined apolipoprotein E serum levels in OCD cohorts. Nonetheless, dysregulation of
ApoE has been repeatedly implicated not only in major neurodegenerative conditions like Alzheimer’s
and Parkinson’s disease but also in psychiatric pathologies, including anxiety spectrum disorders,
suggesting that ApoE may represent a promising yet unexplored biomarker in OCD [29, 31–40].

Although there have been a few studies aiming to find potential serum biomarkers for cost-effective and
efficient diagnosis of OCD, most of them cannot sufficiently do so. And the search for the diagnostic and
prognostic biomarkers for OCD continues. According to current literature, BDNF and interleukin-1β were
both reported to have elevated and reduced levels, with inconsistent associations to symptom severity.
Apolipoprotein E, despite its established role in neurodegeneration and psychiatric disorders, remains
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unexplored in OCD. There is a clear lack of information about a potentially serious pathophysiological
mechanism regarding apolipoprotein E and its potential role in lipid metabolism and OCD onset. These
gaps highlight the need for further investigation, particularly in diverse populations. To address this, our
study examines the serum levels of BDNF, IL-1β, and ApoE in Bangladeshi OCD patients, aiming to clarify
their potential contributions to disease pathophysiology and identify population-specific biomarker
patterns.

2. Methodology

2.1 Study population
This study was designed as a case–control investigation with a Bangladeshi cohort. A total of 208
individuals were recruited, comprising 104 patients diagnosed with OCD and 104 healthy controls. The
study population was drawn from both clinical and community settings to ensure appropriate
representation of cases and controls. Serum samples from OCD patients were collected between April
15, 2025, and July 15, 2025, at the National Institute of Neurosciences and Hospital, Dhaka. To minimize
the influence of confounding factors, cases and controls were carefully matched on key demographic
and socioeconomic variables, including age, sex, educational attainment, socioeconomic status, and
place of residence. The cases were diagnosed according to the DSM-5 criteria, ensuring standardized
and internationally recognized diagnostic accuracy. In addition, the Y-BOC scale was utilized (both
English and Bengali versions) to assess the severity of symptoms. Patients were diagnosed and healthy
controls were evaluated by a psychiatrist. Although we screened 120 patients initially, 16 were declined
due to strict inclusion criteria. We recruited subjects aged between 18 and 60 years. Inclusion criteria for
the control group were also strictly followed. Only the individuals with sound health and no personal or
familial history of psychiatric illness were recruited from the general community. Age-sex matched
healthy participants were selected from areas close to the residence of the selected patients. Exclusion
criteria included any comorbid major psychiatric disorder, neurodevelopmental conditions, or chronic
systemic illness that could act as potential confounders. Participants were tested for the above-
mentioned diseases, as well as any participants with chronic illnesses such as rheumatoid arthritis,
hypertension, ulcerative colitis, asthma, etc. were excluded from the study. Before participation,
information regarding the study goals and procedures was elaborated to all participants, and informed
consent in black and white was obtained in compliance with standard ethical guidelines.

2.2 Diagnosis criteria
All patients were evaluated by professional psychiatrists, and the diagnosis was established using the
DSM-5. The Y-BOCS was used to evaluate symptom severity. According to DSM-5 criteria, patients must
present with obsessions and compulsions, or both, which are frequent, persistent, and cause distress
[41]. The Y-BOCS incorporates a comprehensive symptom inventory together with a 10-item scale
designed to quantify symptom severity. Each item is rated on a 0–4 scale, giving a total score ranging
from 0 to 40, where higher scores indicate greater severity [42]. In clinical practice, the Y-BOCS is
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administered through a structured interview in which patients are guided to describe their intrusive
thoughts and repetitive behaviors in detail. This allows the clinician to systematically quantify the burden
of OCD symptoms, monitor treatment response, and establish standardized diagnostic criteria for
inclusion in research studies. The Bengali as well as the English adaptations of the Y-BOCS
questionnaire were employed for the diagnosis of OCD.

2.3 Sample collection and serum storage
From each participant, 5 ml of venous blood was syringed out from the upper arm for biochemical
analysis of serum. Blood was collected into special tubes free of anticoagulant and was set at room
temperature to clot for an hour. After clotting, blood samples were centrifuged at 3,000 rpm for 15
minutes at 25°C. Separated serum was subsequently conveyed into Eppendorf tubes and stored at -80°C
to preserve it till the next analysis.

2.4 Quantification of serum BDNF, IL-1β and ApoE levels
Enzyme-linked immunosorbent assays (ELISA) for IL-1β, BDNF, and ApoE were performed strictly
following the manufacturer’s guidelines. A hundred microliters of standards, samples, and controls were
added in duplicate to pre-coated wells and kept under incubation for 90 minutes at 37°C or for 120
minutes under room temperature. After washing, 100 µl of the respective biotinylated goat anti-human
polyclonal antibody (IL-1β, BDNF, or ApoE) was added and incubated for 90 minutes, followed by three
washes with PBS. A hundred microliters of Avidin-Biotin-Peroxidase Complex was applied for 40
minutes, and the plates were washed five times with PBS-T. Color development was carried out using 90
µl of substrate reagent kept under incubation in the dark for 30 minutes, then stopped with 100 µl of stop
solution. Values of absorbance were recorded at a wavelength of 450 nm within 30 minutes.

2.5 Statistical analysis
Data was presented using MS Excel and GraphPad Prism (v8.0.1), while statistical analyses were
performed with SPSS (v27). Socio-demographic and clinical variables were summarized using
descriptive statistics, and the mean along with standard deviation was calculated. We performed data
normality tests and found that the data distribution pattern was normal. For continuous/quantitative
variables, mean differences between OCD patients and healthy controls were assessed using an
independent sample t-test (two-tailed), while categorical/qualitative variables were compared with chi-
square tests. Box plots were generated to visually compare biomarker levels between groups.
Correlation analyses, including Spearman’s correlation, were conducted to explore associations among
parameters. How well serum BDNF, IL-1β, and ApoE could distinguish OCD patients from healthy
controls, receiver operating characteristic curves were constructed and subjected to further statistical
analysis. Any p-value falling below 0.05 was considered statistically significant.

3. Results

3.1 Socio-demographic characteristics of study population
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Socio-demographic characteristics of the study population are presented in Table 1. Both groups were
predominantly young adults aged 18–25 years, with a slight male predominance, similar BMI
distributions, and nearly identical marital status profiles. Economic standing was nearly identical
between groups, with medium-to-low economic status characterizing the majority of participants in both
groups. Residential distribution and smoking history followed a similar pattern. Most participants
resided in urban areas, and the overwhelming majority were non-smokers, with neither variable differing
significantly between cases and controls. Two sociodemographic variables, however, diverged
significantly between cases and controls. Education level differed between groups (p = 0.014), with OCD
cases showing greater representation at lower educational strata, including a small proportion who were
illiterate or had only primary-level schooling. However, in the control group, none were illiterate, and the
number of individuals with only primary education was fewer. Occupational distribution showed the
most striking between-group difference (p < 0.001), with unemployment being the leading occupational
category among cases, a substantially higher proportion of students among cases than controls, and no
business participants in the control group whatsoever. Two clinical variables, as expected in a case-
control design, differed most sharply of all. A prior personal history of OCD was present in nearly half of
all cases and in none of the controls (p < 0.001), while a positive family history of OCD was reported by
more than a third of cases compared with fewer than one in seventeen controls (p < 0.001).
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Table 1
Sociodemographic profile of the study population.

Characteristics Cases, N = 104 Controls, N = 104  

n % n % p-value

Age in years         0.743

18–25 52 50.00 51 49.04  

26–35 33 31.73 28 26.92  

36–45 12 11.54 16 15.38  

46–65 7 6.73 9 8.66  

Sex         0.674

Male 58 55.77 61 58.65  

Female 46 44.23 43 41.35  

BMI (kg/m2)         0.256

Underweight (below 18.5) 14 13.46 7 6.73  

Normal (18.5–25.0) 59 56.73 66 63.46  

Overweight (Above 25.0) 31 29.81 31 29.81  

Marital status         0.889

Married 48 46.15 47 45.19  

Unmarried 56 53.85 57 54.81  

Education level         0.014

Illiterate 1 0.96 0 0.00  

Primary 16 15.38 4 3.85  

Secondary 46 44.23 62 59.61  

Graduate and above 41 39.43 38 36.54  

Occupation         < 0.001

Business 9 8.65 0 0.00  

Housewife 20 19.23 10 9.62  

Service 15 14.42 24 23.08  

Abbreviations: OCD, obsessive-compulsive disorder; BMI, body mass index. p-value < 0.05 indicates
statistically significant (bold).
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Characteristics Cases, N = 104 Controls, N = 104  

n % n % p-value

Student 19 18.27 2 1.92  

Unemployed 41 39.43 67 64.42  

Others 0 0.00 1 0.96  

Economic status         0.979

High 16 15.38 15 14.42  

Medium 48 46.15 49 47.12  

Low 40 38.47 40 38.46  

Residence area         0.074

Rural 45 43.27 33 31.73  

Urban 59 56.73 71 68.27  

Smoking history         0.873

Non-smoker 82 78.85 87 83.65  

Smoker 22 21.15 17 16.35  

Previous history of OCD         < 0.001

Yes 50 48.08 0 0.00  

No 54 51.92 104 100.00  

Family history of OCD         < 0.001

Yes 36 34.62 6 5.77  

No 68 65.38 98 94.23  

Abbreviations: OCD, obsessive-compulsive disorder; BMI, body mass index. p-value < 0.05 indicates
statistically significant (bold).

3.2 Comparison among serum levels of different markers
Biophysical characteristics, clinical features, and laboratory findings of the study participants are
presented in Table 2. OCD patients demonstrated notably elevated BDNF levels of serum relative to their
healthy counterparts. The mean serum BDNF concentration was 43.27 ± 38.28 ng/mL in the OCD group
and 25.94 ± 22.56 ng/mL in the control group (p < 0.001). Similarly, serum IL-1β levels were significantly
elevated in OCD patients, with a mean concentration of 10.73 ± 4.65 pg/mL compared with 5.60 ± 3.97
pg/mL among controls (p < 0.001). In contrast, no meaningful difference in serum ApoE levels was
observed between the two groups, with mean values of 40.44 ± 22.31 mg/L in OCD patients and 39.89 ± 
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22.62 mg/L in healthy controls (p = 0.860). Boxplot graphs show the comparison of serum BDNF and IL-
1β levels between the cases and controls (Fig. 1).

Table 2
Biophysical characteristics, clinical features, and laboratory findings of the study participants.

Parameters OCD patients

(n = 104)

Mean ± SD

Healthy controls

(n = 104)

Mean ± SD

p-value

Age (in years) 28.51 ± 8.92 29.41 ± 10.22 0.498

BMI (kg/m2) 23.29 ± 4.21 23.17 ± 3.38 0.815

Y-BOCS scores 21.16 ± 7.59 4.79 ± 2.18 < 0.001

Serum BDNF level (ng/mL) 43.27 ± 38.28 25.94 ± 22.56 < 0.001

Serum IL-1β level (pg/mL) 10.73 ± 4.65 5.60 ± 3.97 < 0.001

Serum ApoE level (mg/L) 40.44 ± 22.31 39.89 ± 22.62 0.860

Abbreviations: ApoE, apolipoprotein E; BDNF, brain-derived neurotrophic factor; BMI, body mass
index; IL-1β, interleukin-1 beta; OCD, obsessive-compulsive disorder; SD, standard deviation; Y-BOCS,
Yale–Brown obsessive–compulsive scale. p-value < 0.05 indicates statistically significant (bold).

3.3 Correlation among different study parameters
The correlation analysis among various study parameters is shown in Table 3. Among OCD patients, Y-
BOCS score exhibited a significant positive correlation with serum BDNF level (r = 0.796, p = 0.026) and
IL-1β level (r = 0.661, p = 0.004). In contrast, Y-BOCS score did not show a significant correlation with
serum ApoE level among OCD patients (r = 0.054, p = 0.588). Among healthy counterparts, Y-BOCS score
was not significantly correlated with BDNF (r = 0.158, p = 0.109), IL-1β (r = 0.024, p = 0.808), or ApoE (r = 
0.086, p = 0.169). In OCD patients, serum BDNF level showed a notable positive correlation with serum
IL-1β level (r = 0.456, p = 0.007). However, BDNF was not significantly correlated with ApoE among cases
(r = 0.032, p = 0.747), and IL-1β was also not significantly correlated with ApoE (r = 0.061, p = 0.537). On
the other hand, in healthy controls, no correlations were significant between BDNF and IL-1β (p = 0.452),
BDNF and ApoE (p = 0.243), or IL-1β and ApoE (p = 0.417). Age and BMI were not significantly associated
with Y-BOCS score or any of the measured serum biomarkers in either OCD patients or healthy controls.
Similar nonsignificant correlations were observed among healthy controls for age and BMI with Y-BOCS
score, BDNF, IL-1β, and ApoE.
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Table 3
Correlation study among various research parameters among OCD patients.

Correlation parameters Cases Controls

r p-value r p-value

Age and Y-BOCS score 0.005 0.963 0.049 0.619

Age and BDNF 0.047 0.645 -0.062 0.534

Age and IL-1β -0.062 0.531 -0.008 0.936

Age and APOE 0.038 0.703 -0.136 0.168

BMI and Y-BOCS score -0.134 0.176 0.018 0.859

BMI and BDNF -0.019 0.849 0.056 0.569

BMI and IL-1β 0.059 0.554 0.078 0.428

BMI and APOE 0.086 0.383 0.131 0.184

Y-BOCS and BDNF 0.796 0.026 0.158 0.109

Y-BOCS and IL-1β 0.661 0.004 0.024 0.808

Y-BOCS and APOE 0.054 0.588 0.086 0.169

BDNF and IL-1β 0.456 0.007 0.024 0.452

BDNF and APOE 0.032 0.747 0.116 0.243

IL-1β and APOE 0.061 0.537 0.080 0.417

Abbreviations: APOE, apolipoprotein E; BDNF, brain-derived neurotrophic factor; BMI, body mass
index; IL-1β, interleukin-1 beta; OCD, obsessive-compulsive disorder; r, Spearman’s rank correlation
coefficient; Y-BOCS, Yale–Brown obsessive–compulsive scale. p-value < 0.05 indicates statistically
significant (bold).

3.4 Receiver operating characteristic curve analysis serum
biomarkers
To explore the possible utility of BDNF, IL-1β, and ApoE as diagnostic indicators for OCD, receiver
operating characteristic (ROC) curve analysis was performed for each biomarker, comparing their ability
to discriminate OCD patients from healthy controls (Fig. 2). Serum BDNF demonstrated acceptable,
though modest, discriminatory performance. The area under the curve was 0.760 (95% CI: 0.695–0.824),
with a sensitivity of 64.4% and specificity of 73.1% at an optimal cut-off value of 26.42 ng/mL. Serum IL-
1β, by contrast, exhibited considerably superior diagnostic performance. Its AUC of 0.880 (95% CI:
0.836–0.924) placed it firmly in the good-to-excellent discriminatory range, with a sensitivity of 81.7%
and specificity of 80.8% at a cut-off of 6.04 pg/mL. Serum ApoE, consistent with the absence of a
statistically significant between-group difference in mean levels, showed poor discriminatory ability and

Page 11/21



did not demonstrate clinically useful diagnostic performance for differentiating OCD patients from
healthy controls. Its ROC profile therefore did not support a meaningful diagnostic role for ApoE in this
context.

4. Discussion
In the present study, BDNF levels in serum were significantly higher in Bangladeshi patients with
obsessive-compulsive disorder than in healthy counterparts. In addition, BDNF levels demonstrated a
meaningful positive association with Y-BOCS score among OCD patients, indicating that patients with
greater obsessive-compulsive symptom severity tended to have higher circulating BDNF levels. No
significant correlation between BDNF and Y-BOCS was observed among healthy controls. The present
results indicate that elevated serum BDNF may be related not only to the presence of OCD but also to
symptom burden in this Bangladeshi clinical population. The relationship between serum BDNF and OCD
has been a subject of considerable investigation, yet the literature remains notably inconsistent. A 2022
meta-analysis by Hao et al., with nine studies, revealed that peripheral BDNF levels were significantly
lower in OCD patients overall, particularly in drug-free samples [43]. Similarly, a broader network meta-
analysis across psychiatric disorders reported decreased BDNF levels in several disorders, including
OCD, compared with controls [44]. In population-based studies, lower BDNF levels in OCD were observed
in Han Chinese, Indian, and Caucasian populations [45–47]. On the contrary, Akimoto et al. observed an
elevated serum BDNF level in Japanese OCD patients (17.5 ± 7.3 ng/mL) while comparing it to healthy
controls (12.7 ± 4.7 ng/mL). But they did not find any correlation between serum BDNF level and total Y-
BOCS score, which was inconsistent with our findings. It must be noted that most of the patients (82%)
from that study were under medication [35]. In another study, including pediatric patients (mean age 12.4
years), increased BDNF levels in OCD was also observed [48]. These studies, including ours, suggest that
BDNF may not be a risk marker but rather a marker reflecting ongoing neuroplastic adaptation to
symptom severity. OCD has long been conceptualized as a disorder involving CSTC circuit dysfunction.
Recent reviews continue to support CSTC circuit dysregulation and glutamatergic dysfunction as central
elements of OCD pathophysiology [49]. Therefore, increased serum BDNF in our patients may reflect an
adaptive attempt to restore synaptic balance in response to ongoing circuit hyperactivity and
maladaptive compulsive behavior. Also, in case of our study, the positive correlation between BDNF and
Y-BOCS score strengthens this interpretation, because higher BDNF levels were found in patients with
more severe symptoms. Rather than indicating a protective state alone, elevated BDNF may reflect
greater neurobiological demand in patients with more intense obsessive-compulsive symptoms. Illness
chronicity may further explain the elevated BDNF level. In the present study, nearly half of the OCD
patients (48.08%) had a previous history of the disorder, suggesting that many had recurrent or
persistent illness. Chronic OCD may involve repeated activation of symptom-related neural circuits and
prolonged neurobiological adaptation. In our patients, elevated BDNF may therefore represent a marker
of chronic adaptive neuroplasticity rather than an early vulnerability marker alone.

Interleukin 1β was also significantly elevated in OCD patients compared with healthy controls, and IL-1β
showed a notable positive correlation with Y-BOCS score. These findings invigorate the role of
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neuroinflammation in anxiety-related behavior and OCD [19]. Proinflammatory cytokine IL-1β can
penetrate the CNS, activating microglia and astrocytes to initiate neuroinflammatory cascades that
disrupt serotonergic and dopaminergic pathways through neurocircuit damage, leading to
hyperexcitability, thereby exacerbating neuroinflammation in neurodegenerative and obsessive–
compulsive-related disorders [23]. Our findings are highly consistent with recent evidence supporting
immune-inflammatory involvement in OCD [36, 37, 50]. However, some studies have reported findings
inconsistent with ours, demonstrating reduced serum IL-1β levels in patients with OCD [38, 51].
Additionally, a similar study had been conducted in Bangladesh prior to our investigation. Sarmin et al.
also reported significantly higher serum IL-1β levels in OCD patients than healthy controls and found that
IL-1β was positively correlated with Y-BOCS scores. That study also reported good discriminatory
performance for IL-1β in ROC analysis, supporting its potential role as a blood-based marker of OCD-
related inflammatory activation [20]. Our results reinforce this observation in a larger Bangladeshi
sample, indicating that IL-1β elevation may be a reproducible finding in OCD patients from this
population.

Among OCD patients in the present study, serum BDNF was significantly and positively correlated with
serum IL-1β, a relationship that was absent among healthy controls. This might be best explained by the
concept of a neuroimmune-neuroplastic response. IL-1β, as a pro-inflammatory cytokine, and BDNF, as a
mediator of synaptic plasticity, neuronal survival, and circuit remodeling, are not biologically
independent. Experimental and review evidence indicates that inflammatory pathways can directly
influence BDNF signaling and that BDNF upregulation may itself represent part of the brain's adaptive
response to inflammatory challenge or cellular stress [52]. In OCD, the correlated elevation of IL-1β and
BDNF may reflect a shared neuroimmune mechanism rather than independent biological changes.

Serum ApoE levels did not differ significantly across the groups in our study, and ApoE was not
significantly correlated with Y-BOCS score, BDNF, or IL-1β either. This suggests that circulating ApoE may
not be directly related to OCD diagnosis or symptom severity in our sample. ApoE is mainly involved in
lipid transport, cholesterol metabolism, neuronal repair, and neurodegenerative processes, rather than
acute symptom expression [26]. Although serum ApoE levels have not been previously reported in OCD,
altered ApoE levels have been documented in some related neuropsychiatric conditions. Serum ApoE
has shown variability in schizophrenia and Parkinson’s disease, while plasma ApoE has been associated
with suicidality in major depressive disorder and symptom severity in PTSD [53, 54]. The absence of a
significant ApoE difference in our OCD sample may indicate that total serum ApoE is not a sensitive
standalone biomarker for OCD.

In ROC curve analysis the accuracy of a biomarker assessed by the AUC was deciphered as follows:
0.90-1.00 = excellent, 0.80–0.90 = good, 0.70–0.80 = fair, 0.60–0.70 = poor, and < 0.60 = not useful [55]. In
the present study, serum BDNF showed an AUC value of 0.760 (95% CI: 0.695–0.824; p < 0.001). At a cut-
off value of 26.42 ng/mL, serum BDNF differentiated OCD patients from healthy controls with 64.4%
sensitivity and 73.1% specificity. Serum IL-1β demonstrated stronger diagnostic potential, with an AUC
of 0.880 (95% CI: 0.836–0.924; p < 0.001), indicating good discriminatory ability. At a cut-off value of
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6.04 pg/mL, IL-1β showed 81.7% sensitivity and 80.8% specificity for identifying OCD patients. These
results indicate that both serum BDNF and IL-1β may have potential utility as peripheral biomarkers for
OCD, with IL-1β showing better diagnostic performance than BDNF in the Bangladeshi population in our
study.

4.1 Strengths and Limitations of this Study
Despite employing comprehensive methodologies, limitations within the study could not be fully
mitigated. First, the case–control design permits the assessment of associations but does not establish
causal relationships. Therefore, these findings do not allow us to infer those alterations in serum BDNF,
IL-1β, and ApoE levels contribute to the pathogenesis of OCD. Second, the study sample size is small,
which makes our findings exploratory, not confirmatory. Results should be interpreted with caution.
Third, potential confounding factors such as medication status, illness duration, comorbid depression or
anxiety, dietary habits, sleep pattern, physical activity, recent infection, inflammatory conditions, lipid
profile, and metabolic status were not fully controlled. Better-clarified results could be obtained through
longitudinal studies involving larger and more homogeneous populations, repeated biomarker
measurements, strict control of confounders, and simultaneous assessment of additional inflammatory,
neurotrophic, genetic, and metabolic markers. Notwithstanding these limitations, the present study
carries notable strengths, including the inclusion of both OCD patients and healthy controls under the
same experimental conditions and the evaluation of multiple biologically relevant serum markers in an
underrepresented Bangladeshi population.

5. Conclusion
Observations of this study suggest that Bangladeshi OCD patients had significantly higher serum BDNF
and IL-1β levels than healthy controls, while serum ApoE levels showed no significant difference. This is
the first time ApoE serum levels were quantified in an OCD cohort. BDNF and IL-1β were positively
correlated with Y-BOCS scores, suggesting their association with OCD symptom severity. Their
significant intercorrelation further indicates a possible neuroimmune–neuroplastic mechanism in OCD.
ROC analysis showed that IL-1β had better discriminatory performance than BDNF. Overall, BDNF and IL-
1β may serve as potential peripheral biomarkers of OCD, whereas serum ApoE appears to have limited
diagnostic relevance.
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Figure 1

Comparison of serum BDNF and IL-1β levels between the cases and controls. Boxplot graphs show the
median, maximum and minimum value range.

Abbreviations: BDNF, brain-derived neurotrophic factor; IL-1β, interleukin-1 beta.

Figure 2

Receiver operating characteristic (ROC) curve analysis of serum BDNF (a) and IL-1β (b) levels study
participants (p<0.001). For serum BDNF, ROC curve reveals area under the curve (AUC), sensitivity, and
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specificity as 0.760 (95% CI: 0.695-0.824), 64.4%, and 73.1% at cut-off value 26.42 ng/ml. For serum IL-
1β, ROC curve reveals area under the curve (AUC), sensitivity, and specificity as 0.880 (95% CI: 0.836-
0.924), 81.7%, and 80.8% at cut-off value 6.04 pg/ml.
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