Original Research
| |

NEUTROPHIL-TO-LYMPHOCYTE AND PLATELET-TO-
LYMPHOCYTE RATIOS ACROSS SCHIZOPHRENIA, BIPOLAR
DISORDER, AND MAJOR DEPRESSIVE DISORDER: A
COMPARATIVE CROSS-SECTIONAL STUDY

0
0

Recharla Priyankal, K Rajeevi?, Sidharth Kadganchikar®”, PCB Gupta*

n_ J M H Hs Senior Resident, Department of Psychiatry, Institute of Mental Health, Osmania Medical College,
Hyderabad, Telangana, India.

2Assistant Professor, Department of Psychiatry, Institute of Mental Health, Osmania Medical College,
Hyderabad, Telangana, India.

3" Senior Resident, Department of Psychiatry, Government General Hospital, Sangareddy, Telangana,
India.

“Professor Department of Psychiatry, Institute of Mental Health, Osmania Medical College,
Hyderabad, Telangana, India.

Corresponding Author: Sidharth Kadganchikar

Senior Resident, Department of Psychiatry Government General Hospital, Sangareddy,
Telangana, India.

Email: Sidharthck8@gmail.com

ABSTRACT

Background: Peripheral immune dysregulation has been reported across schizophrenia and mood disorders, but
cross-diagnostic evidence using inexpensive complete-blood-count-derived inflammatory ratios remains
inconsistent. Medication exposure may further obscure disorder-related differences.

Aim: To compare neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR) among drug-
naive and drug-free adults with schizophrenia, bipolar disorder, and major depressive disorder.

Methods: This hospital-based comparative cross-sectional study included 90 adults aged 18-60 years: 30 with
schizophrenia, 30 with bipolar disorder, and 30 with major depressive disorder. Diagnoses were established using
ICD-11 criteria. Participants were either psychotropic-drug-naive or drug-free for at least 2 months after oral
medication or 3 months after depot medication. Blood was collected in EDTA tubes and analyzed using an
automated hematology analyzer. NLR and PLR were derived from the complete blood count. Group differences
were assessed with one-way analysis of variance; effect sizes were expressed as 12 Pairwise Welch contrasts were
multiplicity-adjusted using the Holm method.

Results: Mean NLR was 3.23 + 0.10 in schizophrenia, 3.21 + 0.50 in bipolar disorder, and 2.30 + 0.10 in major
depressive disorder. The overall difference was significant, F(2,87)=77.70, p<0.05, 1*>=0.641. NLR did not differ
between schizophrenia and bipolar disorder (adjusted p=0.831), whereas both groups had higher NLR than major
depressive disorder (adjusted p<0.05). Mean PLR was 138.4 + 2.6, 131.6 + 3.7, and 128.2 + 2.1, respectively,
with a significant overall difference, F(2,87)=94.60, p<0.05, n>=0.685; all pairwise PLR contrasts were significant
after correction (adjusted p<0.05).

Conclusions: Inflammatory ratios differed across the three diagnostic groups. Schizophrenia and bipolar disorder
had comparable NLR values, while major depressive disorder had lower NLR. PLR showed a graded pattern,
highest in schizophrenia and lowest in major depressive disorder. These unadjusted cross-sectional findings
support a transdiagnostic inflammatory signal but do not establish diagnostic specificity or causality. Replication
with healthy controls, larger samples, and multivariable adjustment is required.

Keywords: Bipolar Disorder, Inflammation, Major Depressive Disorder, Neutrophil-To-Lymphocyte Ratio,
Platelet-To-Lymphocyte Ratio, Schizophrenia.
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oxidative balance, and immune-inflammatory
signaling. A cross-disorder synthesis of meta-
analytic evidence has shown that several
inflammatory markers are altered across major
psychiatric disorders, while also emphasizing
substantial heterogeneity and limited diagnostic
specificity [2].

The inflammatory hypothesis is especially
developed in schizophrenia. Meta-analytic evidence
indicates state-dependent cytokine alterations
during acute exacerbation and first-episode
psychosis, with partial normalization after
antipsychotic treatment [3]. In mood disorders,
inflammatory activation is similarly heterogeneous
and may vary with polarity, episode phase, symptom
burden, metabolic state, and treatment exposure [4].
These findings support inflammation as a potentially
transdiagnostic dimension rather than a single-
disorder mechanism.

Cytokine assays and specialized immune panels are
informative but may be costly and difficult to
implement in routine psychiatric services. The
neutrophil-to-lymphocyte ratio (NLR) and platelet-
to-lymphocyte ratio (PLR) are derived from a
standard complete blood count and integrate
information from innate immune activation,
adaptive immune status, and platelet-related
inflammatory  processes. Healthy-population
estimates vary across settings and laboratory
methods [5,6], which cautions against applying a
universal threshold; nevertheless, these ratios are
attractive for clinical research because they are
inexpensive, reproducible, and widely available.
Systematic reviews indicate that NLR is higher in
non-affective psychosis and schizophrenia than in
healthy controls [7,8]. A separate meta-analysis
found higher NLR and PLR in mood disorders, with
effect sizes influenced by clinical state and study
characteristics [9]. Within affective disorders, manic
episodes  have  frequently  shown  higher
inflammatory ratios than bipolar depression or
unipolar depression [10,11]. Large electronic-
health-record and multicategory studies also suggest
that elevated NLR is not confined to one diagnosis
[12,13].

Direct comparisons among schizophrenia, bipolar
disorder, and major depressive disorder remain
relatively limited. Ozdin and colleagues reported
higher NLR and monocyte-to-lymphocyte ratio in
schizophrenia than bipolar disorder [14], whereas an
Indian comparative study found similar NLR and
PLR values in schizophrenia and bipolar mania [15].
Differences in medication exposure, acute episode
distribution, body mass index, smoking, medical
comorbidity, and laboratory procedures may
account for inconsistent findings.

Psychotropic medication can alter leukocyte profiles
and inflammatory  signaling,  complicating
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interpretation of diagnostic differences. The present
study therefore examined a balanced sample of
drug-naive and  drug-free  patients  with
schizophrenia, bipolar disorder, and major
depressive disorder. The primary question was
whether NLR and PLR differed across diagnoses
when recent psychotropic exposure and major
inflammatory or metabolic comorbidity were
minimized.

Aim and Objectives

Aim

To compare complete-blood-count-derived

inflammatory ratios among drug-naive and drug-

free adults with schizophrenia, bipolar disorder, and
major depressive disorder.

Primary objectives

e To measure the neutrophil-to-lymphocyte ratio
and platelet-to-lymphocyte ratio in each
diagnostic group.

e To compare mean NLR and PLR across
schizophrenia, bipolar disorder, and major
depressive disorder.

Hypothesis

The null hypothesis was that mean NLR and PLR

would not differ among the three diagnostic groups.

MATERIALS AND METHODS

Study Design, Setting, and Reporting

A hospital-based comparative cross-sectional study
was conducted over 12 months at the Institute of
Mental Health, Erragadda, Hyderabad, a tertiary
psychiatric facility affiliated with Osmania Medical
College. Both inpatients and outpatients were
recruited by convenience sampling. The analytical
sample comprised 90 participants, with 30
participants in each diagnostic group. Reporting was
organized in accordance with the Strengthening the
Reporting  of  Observational  Studies in
Epidemiology statement for cross-sectional studies
[27].

Participants and Diagnostic Procedure

Eligible participants were adults aged 18-60 years
who met |ICD-11 diagnostic criteria for
schizophrenia, bipolar disorder, or major depressive
disorder [21]. Diagnosis was established by clinical
psychiatric assessment. The bipolar-disorder group
included 23 participants with mania and 7 with a
depressive episode. Participants were required to be
either drug-naive, defined as having never received
psychiatric medication, or drug-free, defined as
being off oral psychotropic medication for at least 2
months or off a long-acting/depot preparation for at
least 3 months before blood sampling. Written
informed consent was obtained from all participants.
Exclusion criteria were intellectual disability;
harmful use of or dependence on psychoactive
substances; organic or neurodegenerative disorders;
current infection or fever; endocrine, inflammatory,
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autoimmune, cerebrovascular, renal, cardiac, or
hepatic disease; diabetes mellitus; hypertension;
cancer; body mass index greater than 30 kg/m?;
heavy smoking of more than 20 cigarettes per day;
pregnancy or lactation; and use of nonsteroidal anti-
inflammatory  drugs, aspirin, corticosteroids,
immunosuppressants, or antibiotics during the
preceding 2 weeks.

Clinical Assessments

Sociodemographic and clinical information was
recorded using a structured intake proforma. The
Positive and Negative Syndrome Scale (PANSS)
was administered to participants with schizophrenia;
it contains 30 clinician-rated items organized into
positive, negative, and general psychopathology
subscales [22]. The Young Mania Rating Scale
(YMRS), an 11-item clinician-rated instrument, was
used for participants with bipolar mania [23]. The
Hamilton Depression Rating Scale (HAM-D) was
used for bipolar depressive episodes and major
depressive disorder [24]. Overall illness severity
was rated with the Clinical Global Impression-
Severity scale (CGI-S), a 7-point clinician-rated
global measure [25]. The World Health
Organization Quality of Life-BREF (WHOQOL-
BREF) was also administered as part of the parent
study, although quality-of-life outcomes were
outside the primary scope of the present diagnostic-
comparison. [26].

Laboratory Assessment and Inflammatory
Ratios

Peripheral venous blood was collected into
ethylenediaminetetraacetic acid tubes and analyzed
in the Institute of Mental Health diagnostic
laboratory using an automated hematology analyzer.
The complete blood count included total leukocyte
count, erythrocyte count, hemoglobin, platelet
count, and differential leukocyte measures. NLR
was calculated from neutrophil and lymphocyte
values, and PLR from platelet and lymphocyte
values, using the laboratory-reported complete
blood count. Height, weight, waist circumference,
and body mass index were recorded.

Outcomes

The prespecified primary outcomes were NLR and
PLR. The primary exposure was diagnostic group:
schizophrenia, bipolar disorder, or major depressive
disorder. Sociodemographic characteristics, illness

duration, age at onset, body mass index, and
symptom-severity measures were used to
characterize the sample.

Statistical Analysis

The original study analysis was performed in IBM
SPSS Statistics for Windows, version 26.0 (IBM
Corp., Armonk, NY, USA). Continuous variables
were summarized as mean and standard deviation;
categorical variables were summarized as frequency
and percentage. One-way analysis of variance was
used for continuous comparisons across the three
diagnostic groups, and chi-square tests were used for
categorical variables. Omnibus ANOVA results are
reported with numerator and denominator degrees of
freedom. Eta squared was derived from the reported
F statistic as an omnibus effect-size estimate [28].
For statistical completion, pairwise group contrasts
for NLR and PLR were calculated from the reported
group sample sizes, means, and standard deviations
using Welch independent-samples t tests. Mean
differences, 95% confidence intervals, Satterthwaite
degrees of freedom, and Hedges g were calculated.
The three pairwise comparisons within each
biomarker were adjusted using the Holm procedure.
These calculations were performed in Python 3.13.5
using NumPy 2.3.5 and SciPy 1.17.0. All tests were
two-sided, and p<0.05 was considered statistically
significant.

Ethics

The study received approval from the Ethics
Committee of Osmania Medical College before
recruitment. Participants received information about
the study and provided written informed consent.

RESULTS

Sample Characteristics

The final analytical sample included 90 participants:
30 with schizophrenia, 30 with bipolar disorder, and
30 with major depressive disorder. The mean ages
were 32.6 + 5.6, 31.7 £ 4.0, and 34.0 + 3.2 years,
respectively, with no significant difference in
continuous age, F(2,87)=2.10, p=0.129. Each group
included 15 men and 15 women. Illness duration,
age at onset, and body mass index differed across
diagnoses. The bipolar-disorder group included 23
participants with mania and 7 with bipolar
depression.

Table 1. Sociodemographic and clinical characteristics by diagnostic group

Characteristic Schizophrenia Bipolar disorder | Major depressive Statistical
(n=30) (n=30) disorder (n=30) comparison
F(2,87)=2.10;
Age, years 32.6+£5.6 31.7+40 340+£3.2 0=0.129
Male sex 15 (50.0%) 15 (50.0%) 15 (50.0%) ¥?=0.00; p=1.000
Married 27 (90.0%) 24 (80.0%) 26 (86.7%) *=1.25; p=0.530
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Characteristic Schizophrenia Bipolar disorder | Major depressive Statistical
(n=30) (n=30) disorder (n=30) comparison
Rural domicile 27 (90.0%) 27 (90.0%) 24 (80.0%) x?=1.70; p=0.420
Lower o o o . o
socioeconomic status 27 (90.0%) 26 (86.7%) 28 (93.3%) ¥2=0.70; p=0.690
Unemployed 21 (70.0%) 8 (26.7%) 12 (40.0%) Overall occupation:

=19.60; p=0.030

Duration of illness, F(2,87)=22.70;

6.4+5.6 6.9+3.9 0.7+0.2

years p<0.05
Age at illness onset, 26.2 + 6.2 246+43 340+32 F(2,87)=32.80;
years p<0.05
Body mass index, F(2,87)=38.70;
kg/m? 240+0.3 26.0+15 241+05 0<0.05
Mania: 23 Depressive
04)"
Current mood Not applicable (76'7./0)’_ episode: 30 Descriptive only
polarity depression: 7 (100%)
(23.3%)
Primary inflammatory outcomes disorder, while the major-depressive-disorder group
Both biomarkers differed significantly across had a lower mean. PLR also showed a large group
diagnoses. NLR showed a large omnibus group effect, F(2,87)=94.60, p<0.05, 1*=0.685, with a
effect, F(2,87)=77.70, p<0.05, 1>=0.641. Mean NLR descending pattern from schizophrenia to bipolar
was almost identical in schizophrenia and bipolar disorder to major depressive disorder.

Table 2. Neutrophil-to-lymphocyte ratio and platelet-to-lymphocyte ratio across diagnoses

Schizophrenia el ey
Outcome (n=30) disorder depressive Omnibus ANOVA | Eta squared
- (n=30) disorder (n=30)
NLR 3.23+0.10 321£050 | 230+0.10 F281)=77.70; 0.641
p<0.05
PLR 138.4+26 131.6 +3.7 128.2+2.1 F(2.87)=94.60; 0.685
p<0.05
Pairwise Diagnostic Contrasts major depressive disorder. For PLR, all three
Holm-adjusted pairwise comparisons showed no diagnostic groups differed significantly, with the
evidence of an NLR difference between largest contrast between schizophrenia and major
schizophrenia and bipolar disorder. Schizophrenia depressive disorder.
and bipolar disorder each had higher NLR than
Table 3. Pairwise contrasts for inflammatory ratios
Mean SR Holm-
Outcome and contrast . confidence Welch t (df) . Hedges g
difference . adjusted p
interval
NLR: schizophrenia vs 0.02 01710021 | 0.21(313) 0.831 0.05
bipolar disorder
NLR: schizophrenia vs 0.93 0.88100.98 | 36.02(58.0) |  <0.05 9.18
major depressive disorder
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Mean E Holm-
Outcome and contrast . confidence Welch t (df) . Hedges g
difference . adjusted p
interval

NLR: bipolar disorder vs 0.91 07210110 | 9.77(3L3) <0.05 2.49
major depressive disorder

PLR: schizophrenia vs 6.80 51410846 | 8.24(52.0) <0.05 2.10

bipolar disorder

PLR: schizophrenia vs 10.20 898101142 | 16.72(555) |  <0.05 4.26
major depressive disorder

PLR: bipolar disorder vs 3.40 18410496 | 4.38(45.9) <0.05 112
major depressive disorder

Clinical characterization

Among participants with schizophrenia, mean
PANSS positive, negative, general
psychopathology, and total scores were 25.0 £ 1.42,
200 + 1.43, 180 + 150, and 63.0 + 4.31,
respectively. Among the 23 participants with bipolar
mania, 8 (34.8%) had mild and 15 (65.2%) had
moderate symptoms on the YMRS. In bipolar
depression, 3 of 7 participants (42.9%) had mild and
4 (57.1%) had moderate HAM-D severity; in major
depressive disorder, 14 of 30 (46.7%) had mild and
16 (53.3%) had moderate HAM-D severity. CGI-S
distributions were: schizophrenia, 15 moderately ill
and 15 markedly ill; bipolar disorder, 3 mildly ill, 14
moderately ill, and 13 markedly ill; and major
depressive disorder, 12 mildly ill, 10 moderately ill,
and 8 markedly ill.

DISCUSSION

Principal findings

This comparative cross-sectional study identified
distinct unadjusted patterns of complete-blood-
count-derived  inflammatory  ratios  across
schizophrenia, bipolar disorder, and major
depressive disorder in a sample selected to minimize
recent psychotropic exposure. NLR was similar in
schizophrenia and bipolar disorder but lower in
major depressive disorder. PLR demonstrated a
graded pattern, with the highest mean in
schizophrenia, an intermediate mean in bipolar
disorder, and the lowest mean in major depressive
disorder. The large omnibus effect sizes indicate
substantial separation of the reported group
distributions; however, the magnitude of the
standardized pairwise effects was amplified by very
small reported within-group standard deviations and
requires confirmation from the raw dataset.

The finding of comparable NLR in schizophrenia
and bipolar disorder is consistent with the
comparative study by Goyal and colleagues, which
found no significant difference  between
schizophrenia and bipolar mania despite higher
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NLR in both groups than healthy controls [15]. This
pattern supports the possibility that NLR captures a
shared state of low-grade systemic immune
activation across severe psychotic and affective
iliness rather than a diagnosis-specific signal. By
contrast, Ozdin and colleagues reported higher NLR
in schizophrenia than bipolar disorder [14].
Differences in episode phase, prior treatment,
disease duration, comorbidity, smoking, and
laboratory methods may explain the discrepancy.
The lower NLR observed in major depressive
disorder is broadly compatible with affective-
disorder studies in which mania shows greater
inflammatory activation than unipolar depression.
Koureta and colleagues reported higher NLR in
mania than unipolar depression [10], and Wei and
colleagues found higher NLR in bipolar disorder,
particularly manic episodes, than in major
depressive disorder [11]. The present bipolar group
was predominantly manic, with 23 of 30 participants
in a manic episode, which may have contributed to
its higher NLR relative to major depressive disorder.
This composition should be considered when
interpreting the result as a diagnostic difference.
The PLR results differed from the NLR pattern
because schizophrenia and bipolar disorder were
clearly separated. Multicategory work by Bulut and
colleagues found elevated PLR in bipolar mania,
schizophrenia, and major depressive disorder
relative to controls, although the relative ranking
varied [12]. Platelets participate in inflammatory
signaling, endothelial interactions, and serotonin
storage; therefore, PLR may reflect biological
processes that are not identical to those represented
by NLR. Nevertheless, PLR is sensitive to
hematologic, nutritional, vascular, and metabolic
influences and should not be interpreted as a stand-
alone psychiatric biomarker.

Evidence from schizophrenia-focused studies
supports increased inflammatory ratios in at least a
subgroup of patients. Meta-analyses have found
higher NLR in non-affective psychosis and
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schizophrenia than in controls [7,8]. Medication-
naive first-episode studies have also linked higher
NLR with greater psychotic symptom burden
[16,17], while longitudinal data suggest that
baseline NLR may relate to later remission status
[18]. Studies comparing relapse and remission
indicate that inflammatory ratios can vary with
clinical state [19]. These observations reinforce the
need to distinguish diagnosis, episode state, and
severity when interpreting cross-sectional group
means.
The present study has potential clinical relevance
because NLR and PLR are inexpensive and
available from routine hematology testing.
However, their value is more likely to be adjunctive
than diagnostic. Considerable overlap across
psychiatric  diagnoses, population-dependent
reference values, and sensitivity to age, sex, body
mass index, smoking, infection, stress, sleep,
medication, and medical illness limit specificity
[5,6,13]. The absence of a healthy control group in
the current study also prevents direct estimation of
the degree to which each diagnostic group differed
from the local reference population.
Differences in illness duration, age at onset, body
mass index, occupational status, and episode
composition were present among the groups. These
variables may be associated with inflammatory
indices and could confound the observed diagnostic
contrasts.

Strengths

e Balanced diagnostic groups with equal sample
sizes and equal male-female distribution.

e Inclusion of drug-naive and adequately drug-
free participants, reducing confounding from
recent psychotropic exposure.

e Exclusion of several medical, inflammatory,
metabolic, pregnancy-related, and medication-
related factors that could alter blood counts.

e Use of inexpensive, routinely available
inflammatory ratios measured within a single
institutional laboratory.

o Direct three-group comparison, which is more
informative than isolated pairwise reports from
the same cohort.

Limitations

o Cross-sectional  design, which  prevents
conclusions  about  temporal  sequence,
causality, or within-person change.

e Single-center convenience sample and modest
group sizes, limiting external validity and
precision.

e Absence of a healthy control group, preventing
direct comparison with local nonpsychiatric
reference values.

e No documented a priori sample-size calculation
in the study record.

e Unadjusted primary comparisons despite
differences in body mass index, illness duration,
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age at onset, occupation, and episode
composition.

e No participant-level breakdown of drug-naive
versus drug-free status by diagnosis in the
reported results.

e Potential residual confounding from smoking
below the exclusion threshold, diet, sleep, acute
stress, menstrual status, subclinical infection,
and prior medication exposure.

e Use of NLR and PLR without concurrent C-
reactive protein, cytokines, or other immune
measures.

e Unusually small reported standard deviations
raise the possibility of rounding, data-entry, or
transcription errors.

Future directions

e Conduct multicenter studies with larger,
clinically diverse samples and matched healthy
controls.

e Use prospective designs with repeated blood
sampling before treatment, during acute
treatment, and in remission.

e  Prespecify and report multivariable models that
adjust for demographic, metabolic, behavioral,
and illness-related confounders.

e  Stratify bipolar disorder by manic, depressive,
mixed, and euthymic states and distinguish
first-episode from recurrent illness.

e Combine NLR and PLR with C-reactive
protein, cytokine panels, metabolic markers,
and clinical outcomes to test incremental
validity.

e Evaluate within-person change and prognostic
performance before considering clinical
thresholds or routine psychiatric use.

e  Assess reproducibility across laboratories and
establish population-specific reference
distributions.

CONCLUSION

In this drug-naive and drug-free psychiatric sample,
NLR and PLR differed significantly across
schizophrenia, bipolar disorder, and major
depressive disorder. NLR was comparable between
schizophrenia and bipolar disorder and lower in
major depressive disorder. PLR was highest in
schizophrenia, intermediate in bipolar disorder, and
lowest in major depressive disorder. The findings
are consistent with a transdiagnostic inflammatory
component but do not establish diagnostic
specificity, causality, or clinical cutoffs.
Declarations

Ethics approval and consent to participate:
Approval was obtained from the Ethics Committee
of Osmania Medical College before recruitment, and
written informed consent was obtained from all
participants.

Consent for publication: Not applicable; no
identifiable individual-level information is reported.

2216



Recharla Priyanka et al m NEUTROPHIL-TO-LYMPHOCYTE AND PLATELET-TO-LYMPHOCYTE
RATIOS ACROSS SCHIZOPHRENIA, BIPOLAR DISORDER, AND MAJOR DEPRESSIVE DISORDER: A
COMPARATIVE CROSS-SECTIONAL STUDY

Availability of data and materials: De-identified
participant-level data are held by the investigator
and institution and may be considered for sharing on
reasonable request, subject to ethics and institutional
approval.

Funding: No external funding was reported for the
study.

Competing interests: The authors declare no
competing interests.

Acknowledgements: The authors acknowledge the
Institute of Mental Health laboratory staff,
departmental faculty and trainees, and all study
participants.

REFERENCES

1. GBD 2019 Diseases and Injuries
Collaborators. Global burden of 369 diseases
and injuries in 204 countries and territories,
1990-2019: a systematic analysis for the
Global Burden of Disease Study 2019.
Lancet. 2020;396(10258):1204-1222. doi:
10.1016/S0140-6736(20)30925-9

2. Yuan N, Chen Y, Xia Y, Dai J, Liu C.
Inflammation-related biomarkers in major
psychiatric  disorders: a cross-disorder
assessment of reproducibility and specificity
in 43 meta-analyses. Transl Psychiatry.
2019;9:233. doi: 10.1038/s41398-019-0570-
Y

3. Miller BJ, Buckley P, Seabolt W, Mellor A,
Kirkpatrick B. Meta-analysis of cytokine
alterations in schizophrenia: clinical status
and antipsychotic effects. Biol Psychiatry.
2011;70(7):663-671. doi:
10.1016/j.biopsych.2011.04.013

4. Poletti S, Mazza MG, Benedetti F.
Inflammatory mediators in major depression
and bipolar disorder. Transl Psychiatry.
2024;14:247. doi:  10.1038/s41398-024-
02921-z

5. Lee JS, KimNY, Na SH, Youn YH, Shin CS.
Reference values of neutrophil-lymphocyte
ratio, lymphocyte-monocyte ratio, platelet-
lymphocyte ratio, and mean platelet volume
in healthy adults in South Korea. Medicine
(Baltimore).  2018;97(26):¢11138.  doi:
10.1097/MD.0000000000011138

6. Forget P, Khalifa C, Defour JP, Latinne D,
Van Pel MC, De Kock M. What is the normal
value of the neutrophil-to-lymphocyte ratio?
BMC Res Notes. 2017;10:12. doi:
10.1186/s13104-016-2335-5

7. Mazza MG, Lucchi S, Rossetti A, Clerici M.
Neutrophil-lymphocyte ratio, monocyte-
lymphocyte ratio and platelet-lymphocyte
ratio in non-affective psychosis: a meta-
analysis and systematic review. World J Biol
Psychiatry. 2020;21(5):326-338. doi:
10.1080/15622975.2019.1583371

Asian J. Med. Res. Health Sci., 2026; 4 (2):2211-2218

10.

11.

12.

13.

14.

15.

Karageorgiou V, Milas GP, Michopoulos 1.
Neutrophil-to-lymphocyte ratio in
schizophrenia: a systematic review and meta-
analysis. Schizophr Res. 2019;206:4-12. doi:
10.1016/j.schres.2018.12.017

Mazza MG, Lucchi S, Tringali AGM,
Rossetti A, Botti ER, Clerici M.
Neutrophil/lymphocyte ratio and
platelet/lymphocyte ratio in mood disorders:
a meta-analysis. Prog
Neuropsychopharmacol Biol Psychiatry.
2018;84:229-236. doi:
10.1016/j.pnpbp.2018.03.012

Koureta A, Asimakopoulos LO, Bozikas VP,
Agorastos A. Immune cell ratios are higher in
bipolar affective than unipolar depressive
disorder and modulated by mood episode: a
retrospective cross-sectional study. Brain Sci.
2023;13(3):448. doi:
10.3390/brainsci13030448

Wei Y, Feng J, Ma J, Chen D, Chen J.
Neutrophil/lymphocyte, platelet/lymphocyte
and monocyte/lymphocyte ratios in patients
with affective disorders. J Affect Disord.
2022;309:221-228. doi:
10.1016/j.jad.2022.04.092

Bulut NS, Yorguner N, Carkaxhiu Bulut G.
The severity of inflammation in major
neuropsychiatric disorders: comparison of
neutrophil-lymphocyte and platelet-
lymphocyte ratios between schizophrenia,
bipolar mania, bipolar depression, major
depressive  disorder, and  obsessive-
compulsive disorder. Nord J Psychiatry.
2021;75(8):624-632. doi:
10.1080/08039488.2021.1919201

Brinn A, Stone J. Neutrophil-lymphocyte
ratio across psychiatric diagnoses: a cross-
sectional study using electronic health
records. BMJ Open. 2020;10(7):e036859.
doi: 10.1136/bmjopen-2020-036859

Ozdin S, Sarisoy G, Boke O. A comparison
of the neutrophil-lymphocyte, platelet-
lymphocyte and monocyte-lymphocyte ratios
in schizophrenia and bipolar disorder
patients: a retrospective file review. Nord J
Psychiatry. 2017;71(7):509-512. doi:
10.1080/08039488.2017.1340517

Goyal MK, Yadav KS, Solanki RK. A
comparative study of neutrophil/lymphocyte
ratio and platelet/lymphocyte ratio in bipolar
mania and schizophrenia. Ann Natl Acad
Med Sci (India). 2024;60(1):20-25. Available
from: https://nams-annals.in/a-comparative-
study-of-neutrophil-lymphocyte-ratio-nlr-
and-platelet-lymphocyte-ratio-plr-in-bipolar-
mania-and-schizophrenia/

Wang X, Chen X, Guan X, Li Z. The
neutrophil-to-lymphocyte ratio is associated

2217


https://doi.org/10.1016/S0140-6736(20)30925-9
https://doi.org/10.1038/s41398-019-0570-y
https://doi.org/10.1038/s41398-019-0570-y
https://doi.org/10.1016/j.biopsych.2011.04.013
https://doi.org/10.1038/s41398-024-02921-z
https://doi.org/10.1038/s41398-024-02921-z
https://doi.org/10.1097/MD.0000000000011138
https://doi.org/10.1186/s13104-016-2335-5
https://doi.org/10.1080/15622975.2019.1583371
https://doi.org/10.1016/j.schres.2018.12.017
https://doi.org/10.1016/j.pnpbp.2018.03.012
https://doi.org/10.3390/brainsci13030448
https://doi.org/10.1016/j.jad.2022.04.092
https://doi.org/10.1080/08039488.2021.1919201
https://doi.org/10.1136/bmjopen-2020-036859
https://doi.org/10.1080/08039488.2017.1340517
https://nams-annals.in/a-comparative-study-of-neutrophil-lymphocyte-ratio-nlr-and-platelet-lymphocyte-ratio-plr-in-bipolar-mania-and-schizophrenia/
https://nams-annals.in/a-comparative-study-of-neutrophil-lymphocyte-ratio-nlr-and-platelet-lymphocyte-ratio-plr-in-bipolar-mania-and-schizophrenia/
https://nams-annals.in/a-comparative-study-of-neutrophil-lymphocyte-ratio-nlr-and-platelet-lymphocyte-ratio-plr-in-bipolar-mania-and-schizophrenia/
https://nams-annals.in/a-comparative-study-of-neutrophil-lymphocyte-ratio-nlr-and-platelet-lymphocyte-ratio-plr-in-bipolar-mania-and-schizophrenia/

Recharla Priyanka et al m NEUTROPHIL-TO-LYMPHOCYTE AND PLATELET-TO-LYMPHOCYTE
RATIOS ACROSS SCHIZOPHRENIA, BIPOLAR DISORDER, AND MAJOR DEPRESSIVE DISORDER: A
COMPARATIVE CROSS-SECTIONAL STUDY

with clinical symptoms in first-episode
medication-naive patients with
schizophrenia. ~ Schizophrenia  (Heidelb).
2024;10:13.  doi:  10.1038/s41537-024-
00437-5

17.  Cabello-Rangel H, Basurto-Morales M,
Botello-Aceves E, Pazaran-Galicia O. Mean
platelet volume, platelet count, and
neutrophil/lymphocyte ratio in drug-naive
patients with schizophrenia: a cross-sectional
study. Front Psychiatry. 2023;14:1150235.
doi: 10.3389/fpsyt.2023.1150235

18. Bioque M, Matias-Martins AC, Llorca-Bofi
V, Mezquida G, Cuesta MJ, Vieta E, et al.
Neutrophil to lymphocyte ratio in patients
with a first episode of psychosis: a two-year
longitudinal follow-up study. Schizophr Bull.
2022;48(6):1327-1335. doi:
10.1093/schbul/sbac089

19. Ozdin S, Boke O. Neutrophil/lymphocyte,
platelet/lymphocyte and
monocyte/lymphocyte ratios in different
stages of schizophrenia. Psychiatry Res.
2019;271:131-135. doi:
10.1016/j.psychres.2018.11.043

20.  Fusar-Poli L, Natale A, Amerio A, Cimpoesu
P, Grimaldi Filioli P, Aguglia E, et al.
Neutrophil-to-lymphocyte, platelet-to-
lymphocyte and monocyte-to-lymphocyte
ratio in bipolar disorder. Brain Sci.
2021;11(1):58. doi:
10.3390/brainsci11010058

21. World Health Organization. Clinical
descriptions and diagnostic requirements for
ICD-11 mental, behavioural and
neurodevelopmental  disorders.  Geneva:
World Health Organization; 2024. Available
from:
https://www.who.int/publications/i/item/978
9240077263

22.  Kay SR, Fiszbein A, Opler LA. The Positive
and Negative Syndrome Scale for
schizophrenia. Schizophr Bull.
1987;13(2):261-276. doi:
10.1093/schbul/13.2.261

Asian J. Med. Res. Health Sci., 2026; 4 (2):2211-2218

23.

24.

25.

26.

27.

28.

Young RC, Biggs JT, Ziegler VE, Meyer DA.
A rating scale for mania: reliability, validity
and  sensitivity., Br J  Psychiatry.
1978;133:429-435. doi:
10.1192/bjp.133.5.429

Hamilton M. A rating scale for depression. J
Neurol Neurosurg Psychiatry.
1960;23(1):56-62. doi: 10.1136/jnnp.23.1.56
Busner J, Targum SD. The Clinical Global
Impressions Scale: applying a research tool in
clinical practice. Psychiatry (Edgmont).
2007,;4(7):28-37. Auvailable from:
https://pmc.nchi.nlm.nih.gov/articles/PMC2
880930/

World Health Organization. WHOQOL-
BREF: introduction, administration, scoring
and generic version of the assessment. Field
trial version. Geneva: World Health
Organization;  1996.  Awvailable  from:
https://iris.who.int/handle/10665/63529

von EIm E, Altman DG, Egger M, Pocock SJ,
Gotzsche PC, Vandenbroucke JP; STROBE
Initiative. The Strengthening the Reporting of
Observational Studies in Epidemiology
statement:  guidelines  for  reporting
observational studies. PLoS Med.
2007;4(10):e296. doi:
10.1371/journal.pmed.0040296

Lakens D. Calculating and reporting effect
sizes to facilitate cumulative science: a
practical primer for t-tests and ANOVAs.
Front Psychol. 2013;4:863. doi:
10.3389/fpsyq.2013.00863

How to cite this article: Recharla Priyanka, K
Rajeevi, Sidharth Kadganchikar,
NEUTROPHIL-TO-LYMPHOCYTE
PLATELET-TO-LYMPHOCYTE
ACROSS
DISORDER,
DISORDER:
SECTIONAL STUDY, Asian J. Med. Res. Health
Sci., 2026; 4 (2): 2211-2218.

Source of Support: Nil, Conflicts of Interest: None

PCB Gupta,
AND
RATIOS
SCHIZOPHRENIA, BIPOLAR
AND MAJOR DEPRESSIVE
A COMPARATIVE CROSS-

2218



https://doi.org/10.1038/s41537-024-00437-5
https://doi.org/10.1038/s41537-024-00437-5
https://doi.org/10.3389/fpsyt.2023.1150235
https://doi.org/10.1093/schbul/sbac089
https://doi.org/10.1016/j.psychres.2018.11.043
https://doi.org/10.3390/brainsci11010058
https://www.who.int/publications/i/item/9789240077263
https://www.who.int/publications/i/item/9789240077263
https://doi.org/10.1093/schbul/13.2.261
https://doi.org/10.1192/bjp.133.5.429
https://doi.org/10.1136/jnnp.23.1.56
https://pmc.ncbi.nlm.nih.gov/articles/PMC2880930/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2880930/
https://iris.who.int/handle/10665/63529
https://doi.org/10.1371/journal.pmed.0040296
https://doi.org/10.3389/fpsyg.2013.00863

