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Effect of Increased Neutrophil-to-Lymphocyte Ratio (NLR) and Decreased
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ABSTRACT

Introduction: The neutrophil-to-lymphocyte ratio (NLR) and mean
platelet volume (MPV) are simple, low-cost, and useful inflammatory
markers detected in routine complete blood count (CBC), and their
use has recently become widespread. In this study, we aimed to inves-
tigate the presence of an inflammatory state in manic patients on the
basis of NLR and MPV values.

Methods: This retrospective study was performed on 76 patients with
acute mania who were admitted to the Inpatients Psychiatry Clinic of
Afyon Kocatepe University Hospital in Turkey. Diagnoses were based
on Diagnostic and Statistical Manuel of Mental disorder (DSM-IV). The
control group consisted of 74 healthy individuals recruited from the
community. They were age- and sex-matched with the study group.

Results: NLR values of the manic patient group were 2.2+1.4 and
those of the control group were 1.6+0.5. NLR values were significant-
ly higher (p=0.004) and MPV values were significantly lower in the
manic patient group than in the control group (10.0£1.2 vs. 10.9£2.3,
p=0.027).

Conclusion: Increased NLR and decreased MPV levels may reflect in-
flammation in manic patients, and inflammation may play a role in the
complex pathophysiology of acute mania.

Keywords: Neutrophil-to-lymphocyte ratio, mean platelet volume,
acute mania

INTRODUCTION

Inflammation is a biological condition characterized by cytokine cascades, cellular immune responses, and increased levels of acute phase
proteins and complement factor; however it is worth noting that inflammation is accompanied by psychiatric disorders in recent years (1,2).
Most studies suggest an association between inflammation and psychopathology in mood disorder (3,4). In bipolar disorder (BD), the precise
mechanism underlying inflammation-related events has not been fully clarified to date (5). However, recent studies support this notion by
demonstrating the following: (a) The immune response system is activated by macrophages and T lymphocytes, which results in the release of
proinflammatory cytokines. These cytokines play a role in attenuating the release of neurotransmitters such as noradrenalin and serotonin in
the brain. (b) Activated microglia in the brain may have adverse effects on the neuroprotective system, as implicated in the symptoms of BAB,
which is mediated by activated proinflammatory cytokines (6,7). In the literature, Breunis et al. reported that activated-T cell and soluble IL-2
receptor (sIL-2R) levels were significantly higher in euthymic, manic, and depressed bipolar patients than in healthy controls and sIL-2R levels
were significantly higher in manic patients than in depressed patients (8,9). In addition, they found that IL-2, IL-4, and IL-6 levels in the serum
of manic patients were significantly higher than those in the serum of healthy controls. Kim et al. reported that TNF-a and IL-6 levels were
significantly higher in manic patients than in healthy controls and that compared with baseline, IL-6 levels showed a significant decrease after 6
weeks of treatment (10). Hope et al. (I I') demonstrated a positive association between inflammatory markers and elevated mood in patients
with BD. Inflammation has been considered to be a risk indicator for cognitive deficits in bipolar affective disorder (12). These results suggest
that inflammation plays an important role in the neurobiology of bipolar affective disorder. The neutrophil-to-lymphocyte ratio (NLR) and
mean platelet volume (MPV) are simple, cost-effective, and useful inflammatory markers detected in routine complete blood count (CBC).

In this study, we aimed to investigate the presence of an inflammatory state in acute manic patients using NLR and MPV values. The ultimate
purpose of our study was to understand the biological factors that contribute to the risk of a manic episode in patients with bipolar affective
disorder.

Correspondence Address: Hasan Mayda, Afyon Kocatepe Universitesi Tip Fakdittesi, Psikiyatri Anabilim Dali, Afyonkarahisar; Tiirkiye
E-mail: mayda4268@gmail.com

Received: 05.03.2015 Accepted: 15.08.2015
©Copyright 2016 by Turkish Association of Neuropsychiatry - Available online at www.noropskiyatriarsivi.com

S 57




Mayda et al. Neutrophil-to-Lymphocyte Ratio and Mean Platelet Volume in Acute Mania

METHODS

Patient Selection

This retrospective study was performed on 76 patients with acute mania
who were admitted to the Inpatients Psychiatry Clinic of our university hos-
pital between July |, 201 | and July I, 2013. The study was conducted ac-
cording to the revised version of the Declaration of Helsinki. All the patients
were recalled to the hospital and informed about the study protocol. All
the patients provided written informed consent. The local ethics committee
approved the study. Demographic and clinical characteristics such as gender,
age, number of manic episodes, duration of disease, co-morbid condition,
and other medical illness obtained from medical records of the patients
were reviewed. Patients were eligible if they were (i) between |8-65 years
of age and (ii) diagnosed with bipolar affective disorder, determined using
the Structured Clinical Interview Device for Diagnostic and Statistical Man-
uel of Mental disorder (DSM-IV) (SCID-I). The exclusion criteria included
patients whose complete medical history could not be obtained, patients
with any other comorbid psychiatric disorder according to DSM-IV, and pa-
tients with a history of cardiac failure, renal dysfunction, diabetes mellitus,
acute/chronic liver disease, cancer, chronic obstructive pulmonary disease
(COPD), asthma, obstructive sleep apnea, or acute infections. All the pa-
tients underwent electrocardiogram (ECG) examination, blood pressure
measurement, and routine biochemistry tests [including glucose, urea, cre-
atinine, alanine aminotransferase (ALT), aspartate aminotransferase (AST),
lactate dehydrogenase (LDH), serum iron, total iron-binding capacity, cho-
lesterol, and triglyceride). Of inpatients with complete history, 76 patients
were included regardless of the duration of mood state in acute mania. Ten
patients with acute mania were excluded from this study because of their
comorbid conditions and incomplete medical records.

Controls

The control group consisted of 74 healthy individuals who were prospec-
tively recruited from the community. They were age- and sex-matched
with the study group. They had no personal history of bipolar affective
disorder or other psychiatric disorders. Their psychiatric conditions were
evaluated by psychiatrists (BE and MH) and with the Structured Clinical
Interview for DSM-IV Axis |. All volunteers were free of Axis-| disorders.
Individuals with active infection, chronic inflammatory or autoimmune dis-
orders, and endocrinological, hepatic, renal, pulmonary, and neurological
diseases were excluded.

Biochemical and Hematological Analyses

Laboratory data of CBC and biochemical analyses were obtained from
past hospital records of the patients when had a manic episode. Blood
samples were drawn from the patients within 24 h of their first admission
with this episode. After the collection of all venous blood samples in po-
tassium—ethylenediaminetetraacetic acid tubes (dipotassium EDTA tube),
the Sysmex-XE 2000i automated blood cell analyzer (Sysmex, Kobe, Ja-
pan) was used to analyze CBC within | h following venous sampling. NLR
was noted as a simple ratio between the absolute neutrophil and absolute
lymphocyte counts. MPV was calculated by the following formula: MPV
(fL)=[(plateletcrit (%)/platelet count (x 10°/)]x 10°.

Statistical Analysis

Statistical analysis was performed using the Statistical Package for the So-
cial Science version 18.0 (IBM SPSS Statistics; Armonk, NY, USA). Kolm-
ogorov-Smirnov test was used to evaluate the distribution of variables.
Student’s t-test was used for continuous variables with normal distribu-
tion, and Mann—Whitney U test was used for continuous variables with-
out normal distribution. Chi-square test was used for categorical vari-
ables. Correlation analysis was performed by the Pearson correlation test.
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Differences were considered significant at p<0.05 for all the tests. The
receiver operator characteristics (ROC) curve was plotted to verify the
accuracy of NLR and MPV.

RESULTS

The socio-demographic variables are shown in Table |. Manic patient and
control groups were evaluated according to gender and age, and no signif-
icant differences were found between the groups. NLR values of the pa-
tient group were 2.2+ 1.4, while those of the control group were 1.6+0.5.
NLR values were significantly higher in the manic patient group than in
the control group (p=0.004) (Table 2). MPV values in the manic patient
group were significantly lower than those in the control group (10.0£1.2
vs. 10.9£2.3, p=0.027) (Table 2). Laboratory findings of the patients and
controls are presented in Table 2. Finally, we found no correlation be-
tween NLR and MPV values (r=-0.14, p=0.867). The ROC curve for NLR
is shown in Figure |. The area under the ROC was 0.620; the sensitivity
and specificity were 0.45% and 0.81%, respectively. The ROC curve for
MPV is shown in Figure 2. The area under the ROC curve was 0.604; the
sensitivity and specificity were 0.96% and 0.47%, respectively.

DISCUSSION

Bipolar affective disorder is an episodic, long-term, and severe mental
illness characterized by mood disturbances (13). Inflammation has been
implicated in the pathophysiology of BD (14). In a recent study, NLR has
been shown to be elevated in both manic and euthymic patients com-
pared with the control group (15). In the present study, we found higher
NLR levels and lower MPV levels in the manic patient group than in the
control group. These results could reveal the presence of inflammation
in the manic phase of BD. To date, no single parameter can be recom-
mended as the gold standard to indicate inflammation in patients. NLR
has attracted considerable interest as a potential marker to determine
inflammation (16). In addition, NLR has been found to be higher in case
of familial Mediterranean fever (FMF) (17), bacterial and viral infection
(18), and peptic ulcer disease (19) than in controls, suggesting that has
prognostic significance in cerebrovascular disease (20). Platelets have been
suggested to play an important role in inflammatory processes (21). MPV
is commonly used as a measure of platelet size, and it has been known to
be a marker of platelet activity (22). To the best of our knowledge, MPV
values in patients with bipolar affective disorder have not been studied

Table 1. Socio-demographic variables and disease characteristics of participants

Patient Control
(n=76) (n=74) P
Mean age (years) (mean+SD) 387£139 | 38.1£105 0.448
Gender (male/female) 41/35 45129 0395
Marital status (married/single) 51725 46/28 | 0.527
Education years (mean+SD) [1.1£2.5 10.6£2.0 | 0.147
Patients
Mean disease onset (years) 28.08+£10.9
Mean duration of disease (years) 10.1+8.7
Mean number of manic episodes | 3.2+2.01
Median hospitalization time (days) 2
Family history of bipolar
disorder (-/+) 54/22

Treatment (n, %) (mood stabilizer
and /or antipsychotic)

No treatment (n, %)

p: independent t-test

25 (32.9%)
51 (67.1%)

313 [
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Table 2. Laboratory data of patients and controls

Patient Control P
WBC 7.80£2.36 733£1.48 | 0.140
Neutrophil (x 10*/mm?) 4.52+2.02 3.69+£1.02 | 0002
Lymphocyte (% 10°/mm?) 2.45+42.05 2294062 | 0548
Monocyte (x 10*/mm?) 0.63+0.20 0494021 | <0.00l
Platelet (x 10%/mm?) 249.33+£72.66 | 232.35£54.36 | 0.108
Hemoglobin 124+1.70 12.7+1.45 0.278
RDW 13.60+1.03 13.08+2.56 | 0.105
NLR 22+ 14 .6+ 0.5 *0.004
MPV 100+ 1.2 109 +23 | *0.027

WBC: white blood cell count; RDW: red cell distribution width; NLR: neutrophil-to-
lymphocyte ratio; MPV: mean platelet volume; *p<0.05, p: independent t-test
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Figure 1. Receiver operator characteristics curve for neutrophil-to-lymphocyte ratio
AUC: area under the curve
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Figure 2. Receiver operator characteristics curve for mean platelet volume
AUC: area under the curve
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previously in the literature. However, higher MPV has been found in pa-
tients with depression than in individuals without depression (23). Ataoglu
and Canan (24) reported that MPV values are increased in patients with
depression and are normalized after 8 weeks of antidepressant treatment.
In the aforementioned studies, these increased MPV values are attributed
to the mechanism underlying the relationship between major depression
and cardiovascular disease. However, a number of previous studies have
reported that decreased MPV levels are observed in high-grade inflamma-
tory diseases such as active rheumatoid arthritis or attacks of FMF while
increased MPV levels are observed in low-grade inflammatory diseases
such as cardio-cardiovascular disease (25,26). On the other hand, markers
of inflammatory reaction are found to be higher in patients with a manic
episode than in those with a depressive episode (27). Taken together, it
can be concluded that increased NLR and decreased MPV levels may re-
flect the presence of inflammation in manic patients.

Many studies performed on bipolar patients during a manic episode have
suggested activated inflammation with increased acute-phase protein lev-
els (CRP) (28) and proinflamatory cytokine levels (IL-4, IL-6 and IL 8, and
TNF-a) (59,10) and decreased interferon gamma levels (29). In the pres-
ent study, we indicated that the inflammatory state has been associated
with BD patients with a manic episode; however, the underlying mech-
anism has not been addressed. Macrophages/monocytes and T lympho-
cytes may have implications on inflammation in BD patients (30). We did
not evaluate the association between the severity of a manic episode and
NLR or MPV. Cunha et al. (28) reported that an increase in high-sensi-
tive CRP levels did not show any significant relationship with symptomatic
severity. Thus, further studies may be needed to clarify this issue. It will
be important to establish whether NLR and MPV are associated with
depressed and euthymic states in BD in future studies.

The present study has also some important limitations. First, the relatively
small sample size should be considered while interpreting our findings.
Second, this was a retrospective study. Third, we did not measure CRP,
which is a major component of inflammatory reaction (because this study
is designed as retrospective). The last limitation is the medications (atypi-
cal antipsychotics and/or mood-stabilizing agents) used by some patients,
which may make it difficult to identify a clear outcome, because it has been
reported that these medications may affect the proinflammatory parame-
ters (31). To overcome this limitation, the study should ideally be designed
with patients who are free of any psychotropic medication.

In the present study, increased NLR and decreased MPV levels in bipolar
patients were observed during a manic episode. These findings suggest
that inflammation is part of the complex pathophysiology of acute mania.
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