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Abstract

Background: Depression is one of the most common
psychiatric disorders with global public health concern
that is linked to systemic inflammation. The monocyte to
lymphocyte (MLR) and platelet to lymphocyte ratio (PLR)
are partially new markers which may be evaluated with
simple blood test and which are shown to be highly
informative in showing chronic low grade inflammation
associated with pathophysiology of depressive disorder.

Objective: To evaluate the relation of MLR and PLR
between patients with depression according to severity
of disease.

Methods: This observational study was conducted in the
Department of Psychiatry of Jahurul Islam Medical College
Hospital (JIMCH), Bajitpur, Kishoregonj between November
2012 and April 2013. Subjects between the age group of
25 and 55 were included in the study that involved 253
subjects with diagnosed depressive disorder according to
the criteria of Diagnostic and Statistical Manual of Mental
Disorders, Revised Text (DSM IV-TR) who received no
pharmacological therapy of depression within the past 01
month. A sociodemographic information form and the
Hamilton Rating Scale for depression (HAM-D) were
administered. Patients were classified into four groups
according to their HAM-D score such as mild, moderate,
severe and very severe depression. Blood sample were
taken for biochemical analysis and complete blood
parameters were evaluated in the hematology laboratory
of JIMCH. All data were expressed as meantSD. For
statistical analysis, Chi-square test (x2) was used to
compare categorical variables, frequencies, and ratios. An
independent sample ‘' test was used to compare normally
distributed variables between two groups.

Results: In the present study, it was found significant
differences in the MLR, PLR, monocyte, leukocyte values
of the patient group with depression according to severity
of disease. Severe and very severe depression had
significantly higher MLR levels compared to patients with

mild and moderate depression. On the other hand, mild
and moderate depression had significantly higher PLR
levels compared to patients with severe and very severe
depression.

Conclusion: The findings of the study reveal that higher
HAM-D scores are associated with higher MLR and lower
PLR levels in patients with depressive illness compared to
patients with lower HAM-D scores. Moreover, a high MLR
values supports the view that inflammation is a critical
factor in the etiology of depression.
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Introduction

Depression is a mental disease with worldwide public
health concern, especially in developing countries and it
is associated with imminent disability, social burden and
reduced quality of life." It affects more than 168 million
people globally and is one of the major causes of disease
burden, accounting for the fifth highest global years lived
with disability; this rate rises to the third highest in high
income countries given the higher rate of prevalence.3 It
also disrupts the ordinary flow of daily life and can
manifest across all ages including the young and old.* The
white blood cell (WBC) count, a non-specific inflammatory
marker is usually measured as part of the complete blood
count (CBC) panel. Moreover, a few reports suggest that
depression and stress are accompanied by disturbances
in total white blood cell counts (i.e., leukocytosis) and
leukocyte subset [i.e., neutrophilia, monocytosis as well
as decreased lymphocytes (lymphopenia) countss’e],
hypertension, diabetes mellitus and atherosclerotic
cardiovascular disease.’

Previous studies demonstrated that depression is associated
with elevated inflammatory markers including C-reactive
protein (CRP), interleukin-6 (IL-6), and interleukin-1 (IL-1)
that may play role in the etiopathogenesis of depression.8
Arecent study showed that elevated level of CRP is associated
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with increased risk of depression and psychological
distress.’ Patients with depressive illness have elevated
levels of peripheral and central proinflammatory cytokines
and proinflammatory agents have been shown to facilitate
the progression of depressive symptoms.8 Importantly the
activation of neutrophils can cause oxidative stress by
releasing reactive oxygen species which may contribute to
the pathogenesis of depression.10 Platelets and lymphocytes
also can release proinflammatory cytokines which are
involved in the development and progress of inflammatory
diseases. The platelet to lymphocyte ratio (PLR) was
calculated by combining the ratio of both." A number of
studies have shown that monocyte to lymphocyte (MLR)
and PLR is likely to be higher in severe and chronic mental
illness when compared with healthy subjects.12 Neutrophil
and leukocyte subsets play an important role in inflammatory
processes to decrease and normalize high pretherapeutic
serum proinflammatory cytokine levels.” The purpose of
the present study is to evaluate the relation of MLR and
PLR between patients with depression according to
severity of disease.

Materials and Methods

This observational study was conducted in the Department
of Psychiatry of Jahurul Islam Medical College Hospital
(JIMCH), Bajitpur, Kishoregonj from November 2012 to
April 2013. Study subjects between the age group of 25
and 55 were included in the study that involved 253
subjects with diagnosed depressive disorder according to
the criteria of Diagnostic and Statistical Manual of Mental
Disorders, Revised Text (DSM IV-TR) who reported at the
Out Patient Department (OPD) of Department of Psychiatry
of JIMCH, Bajitpur, Kishoregonj and had undergone no
pharmacological therapy within the previous month. The
Sociodemographic characteristics of the patients and
controls were similar and age, sex, body mass index
(BMI), level of education, socioeconomic status, occupation
and marital status were adjusted to prevent any effect on
the hemogram variables.

Patients were evaluated for severity of depressive
symptoms by using Hamilton Rating Scale for Depression
(HAM-D). HAM-D has proven useful for many years as a
method of determining a patient's level of depression.14
HAM-D consists of 21 items but the scoring is based on
the first 17 items. Eight items are scored on a 5-point
scale, ranging from zero point (not present) to four points
(severe). Nine items are scored from 0 to 2. Total score is
evaluated as follows; 0-7=Normal, 8-13=Mild Depression,
14-18=Moderate Depression, 19-22=Severe Depression,
>23=\Very Severe Depression.

Patients with psychiatric diseases having comorbidity
according to the criteria of Diagnostic and Statistical

Manual of Mental Disorders (Fifth Edition) inflammatory or
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autoimmune diseases, severe systemic diseases and
using of medical treatment to affect the white blood cell
counts such as hematopoietic system disorders, active
infections, hypertension, diabetes mellitus, epilepsy,
myocardial infarction, heart failure and other cardiac
disease, hepatic failure, renal failure, alcohol or other
substance addiction, severe head injury, mental
retardation, pregnancy, obesity (BMI>30 kg/m?), drug use
for any reason, smoking habit were excluded from the
study. All the selected patients were informed in detail
about the aim, objectives and procedure of the study and
were encouraged for their voluntary participation. An
informed written consent was taken from each
participant. Detail personal, medical, family, socio-
economic, occupational and drug history were taken as
well. Thorough physical examination of each patient was
done and was documented. Blood was taken for
biochemical analysis. After 12 hours of fasting, blood
samples of study subjects were taken from antecubital
vein and stored in hemogram tubes (08 am), after which
complete blood parameters were evaluated in the
hematology laboratory of JIMCH. The study was approved
by the local ethics committee.

All data were expressed as meantSD. For statistical
analysis, Chi-square test (x?) was used to compare
categorical variables, frequencies, and ratios. An
independent sample ‘t' test was used to compare
normally distributed variables between two groups.
Statistical analyses were performed by using Statistical
Package for the Social Sciences (SPSS; version 16.0). In
the interpretation of results, p value of <0.05 was
considered as statistically significant.

Results

In this study, baseline characteristics of study population
in respect of age, sex, BMI, education, socioeconomic
status, occupation and marital status were similar as their
differences were statistically non-significant (Table-I).

Measurement of the complete blood count parameters of
study subjects are expressed in Table-ll and were
compared regarding severity of depression with MLR and
PLR between groups. All patients were divided into two
groups according to scores of HAM-D such as mild and
moderate or severe and very severe depression (HAM-D
scores 8-18 or 219). In the present study, significant
differences were found in the monocyte, leukocyte values
of the patient group with depression according to severity
of disease. Severe and very severe depression group had
significantly higher MLR levels when compared to patients
with mild and moderate depression. On the other hand,
mild and moderate depression had significantly higher
PLR levels compared to patients with severe and very
severe depression.
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Table-l: Sociodemographic characteristics of study subjects (n=253)
Variables Mild Moderate Severe Very severe P
(n=44) (n=39) (n=42) (n=128) value
32.3%11.2 33.4+12.1 35.3+134 38.6x12.7
Age (years) (25-55) (25-55) (25-55) (25-55) 0.541
Sex Male 7(17%) 9(23%) 11(26.2%) 30(23.4%) 0.213
Female 37(83%) 30(77%) 31(73.8%) 98(76.6%) 0.312
BMI (kg/m?) 19.8+£3.1 23.8+4.1 21.8+3.9 22.1+3.2 0.756
<5 years 12(26.34%) 10(25.2%) 13(30.24%) 31(24.41%) 0.134
Education 6-8 years 16(37.2%) 15(39.37%) 16(37.32%) 46(36.22%) 0.221
9-11 years 11(25.21%) 9(23.2%) 9(22.31%) 26(20.13%) 0.423
>11 years 5(11.31%) 5(12.23%) 4(10.13%) 25(19.24%) 0.342
Socioeconomic 1.60+0.80 1.58+0.33 1.62+0.60 1.70+£0.58 0859
status (score) (1-4) (1-4) (1-4) (1-4)

Occupation 2.02+1.10 2.21+1.30 2.09+1.02 2.17+1.17 0.975

(score) (1-4) (1-4) (1-4) (1-4) )
Married 27(61.16%) 23(58.11%) 31(74.1%) 90(70.61%) 0.225

Data were expressed as mean+SD. Figures in parentheses indicate ranges. Statistical analysis was done with independent sample ‘t test and Chi-square test

Table-ll: Comparison of complete blood count parameters of the study subjects (n=253)

. Mild Moderate Severe Very severe P

Variables (n=44) (n=39) (n=42) (n=128) value
Lymphocyte count (109/L) 2.11+0.7 2.45%0.5 2.42+0.8 2.37%0.7 0.02
Lymphocyte (%) 30.14+6.1 35.01+7.2 34.6+7.1 33.02+7.8 0.02
Monocyte count (109/L) 0.54+0.18 0.57+0.17 0.59+0.18 0.64+0.19 0.01
Monocyte (%) 6.02+2.12 6.33+2.14 6.61+2.19 7.11+2.18 0.01
Leukocyte count (10%/L) 6.58+2.12 7.22+1.43 8.22+1.94 9.22+2.13 0.03
Platelet count (109/L) 249+55.2 231.14+60.4 219.12+51.2 205.44+62.1 0.04
RBC count (103/ mm3) 4.51+0.47 4.46+0.57 4.80+0.62 4.62+0.51 0.072
Hemoglobin (gm/dl) 12.8+1.2 13.5+£1.4 13.2+1.2 13.3%+1.5 0.084
Hct (%) 39.9+3.2 40.1+3.7 39.4+3.8 39.2+4.1 0.963
MLR 0.25+0.7 0.26+0.03 0.28+0.13 0.30+0.4 <0.001
PLR 118.11+52.4 98.8+39.4 93.25+40.31 87.25+31.4 0.01

Data were expressed as mean+SD. Figures in parentheses indicate ranges. Statistical analysis was done with independent sample ‘t test and Chi-square test

Discussion

In this study, we evaluated leukocyte, monocyte,
lymphocyte, platelet counts, MLR and PLR in patients
expressing a depressive episode and found that higher
HAM-D scores were associated with higher monocyte,
leukocyte values in the patient group with depression
according to severity of disease, while lymphocyte
percentages were decreased in the group of severe and
very severe patient in comparison to the moderate
depression group. Similar observation were also reported
by several investigators. s

With this result, it can be pointed out that inflammation
plays very important role in the pathogenesis of
depression.17 Elevated monocyte counts and alterations in
their functionality have been observed in depression.
Platelets get involved in the first-line inflammatory
response to modulate the recruitment of neutrophils,
macrophages and their effectors as well as endothelial
permeability. The lymphocyte is a specific inflammatory
mediator that serves as regulator in the adaptive immune
response ® The study evaluated the inflammatory ratios,
e.g. MLR and according to this result severe and very
severe depression had significantly higher MLR levels when

compared to patients with mild and moderate depression.
These results are consistent with results from other
studies that reported increased MLR in patients with
depression. ®

PLR is a relatively novel marker that gives information
about inflammation and thrombosis and has been widely
used as a prognostic indicator in cardiovascular
disease.” In this study, Platelet number was decreased
gradually in patients with depression according to their
severity and we found that mild as well as moderate
depression had significantly higher PLR levels when
compared to patients with severe and very severe
depression. Similar observatlon was also reported by
several |nvest|gators " However, many other studies
presented contradictory results regarding PLR; namely, a

meta-analysis reported a higher PLR value in depresswe
illness patients when compared with healthy controls

while other studies showed a lower PLR value” or no
differences in PLR between patients with depression and
healthy controls.” In  this study, the RBC, Hct and
hemoglobin values in the male and female patients were
within normal ranges and they were in accordance with
the usual differences observed between the two sexes.
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This study has several limitations. It would be better if we
followed the patients and explored the relation between
course of depression and MLR as well as PLR levels. We
didn’t evaluate the prognostic value of the MLR and PLR
and its relation with cardiovascular and other systemic
disease risk factors in these patients. Since we could not
determine the subtype of depression, we could not assess
the varieties related to this issue and further studies may
determine the association between MLR, PLR and subtype
of depression.

Conclusion

Findings of the study reveal that higher HAM-D scores are
associated with higher MLR and lower PLR levels in
patients with depressive illness when compared to patients
with lower HAM-D scores. Moreover, a high MLR values
support the view that inflammation is a critical factor in the
etiology of depression.

Acknowledgement

The authors would like to appreciate the wholehearted
cooperation received from the Department of Psychiatry
as well as authority of JIMCH, Bajitpur, Kishoregonj during
sample collection and also thankful to the study subjects
for their active and enthusiastic participation.

References

1. Kessler RC, Berglund P, Demler O, Jin R, Koretz D,
Merikangas KR et al. The epidemiology of major depressive
disorder: Results from the National Comorbidity Survey
Replication (NCS-R). Journal of the American Medical
Association. 2003; 289(23):3095-105.

2. Gosek P, Chojnacka M, Bienskowski P & Swiecicki.
Antidepressant effect of ketamine, a N-methyl-D-aspartate
(NMDA) glutamate receptor antagonist in the therapy of
treatment-resistant depression. Psych Pol. 2012; 35:283-94.

3. Kessler RC, Bromet EJ. The epidemiology of depression
across cultures. Annu Rev Public Health. 2013; 34:119-38.

4. Valiengo LDCL, Stella F, Forlenza OV. Mood disorders in the
elderly: Prevalence, functional impact and management
challenges. Neuropsychiatr Dis Treat. 2016; 12:2105-14.

5. Maes M, Van der Planken M, Stevens WJ, Peeters D,
DeClerck LS, Bridts CH, Schotte C, Cosyns P. Leukocytosis,
monocytosis and neutrophilia: Hallmarks of severe depression. J
of Psychiatr Res. 1992; 26(2):125-134.

6. Tuglu C, Kara SH. Depression, cytokines and immune system.
Psychiatry and Clinical Psychopharmacology. 2003; 13:142-50.

7. Nakanishi N, Yoshida H, Matsuo Y, Suzuki K, Tatara K. White
blood cell count and the risk of impaired fasting glucose or Type
Il diabetes in middle aged Japanese men. Diabetologia. 2002;
45:42-8.

8. Dekker RL, Moser DK, Tovar EG, Chung ML, Heo S, Wu JR, et
al. Depressive symptoms and inflammatory biomarkers in patients
with heart failure. Eur J Cardiovasc Nurs. 2014; 13:444-50.

9. Wium-Andersen MK, Orsted DD, Nordestgaard BG. Elevated
C-reactive protein, depression, somatic diseases and all-cause
mortality: A mendelian randomization study. Biol Psychiatry.
2014; 76:249-57.

10. Okyay GU, Inal S, Oneg K, Er RE, Pasaoglu O, Paaolu H et
al. Neutrophil to lymphocyte ratio in evaluation of inflammation in
patients with chronic kidney disease. Ren Fail. 2013; 35:29-36.

11. Zhou D, Wang J, Xiaokun L. The platelet-lymphocyte ratio
associated with depression in diabetes patients in the US
national health and nutrition examination survey. Int J Ge Med.
2021; 14:7825-32.

12. Dadouli K, Janho MB, Hatziefthimiou A et al. Neutrophil-to-
Lymphocyte, Monocyte-to-Lymphocyte, Platelet-to-Lymphocyte
Ratio and Systemic Immune-Inflammatory Index in Different
States of Bipolar Disorder. Brain Sci. 2022; 12(8):1034.

13. Janssen DGA, Caniato RN, Verster JC, Baune BT. A psycho-
neuroimmunological review on cytokines involved in anti-
depressant treatment response. Hum Psychopharmacol. 2010;
25(3):201-15.

14. Hamilton M. A rating scale for depression. J Neurol
Neurosurg Psychiatry. 1960; 23:56-62.

15. Ahmed MNU, Farooq AA, Shams SF, Siddique MAB,
Mojumder MRK. Neutrophil to lymphocyte ratio in patients with
major depressive disorder. JAFMC. 2023; 19(1):72-5.

16. Darko DF, Rose J, Christian GJ et al. Neutrophilia and lymphopenia
in major mood disorders. Psychiatry Res.1988; 25:243-51.

17. Ozturk A, Sahan E, Mircik AB et al. Mean platelet volume
and neutrophil to lymphocyte ratio decrease in patients with
depression with anti depressant treatment. Arch Clin Psychiatry.
2019; 46(1):9-13.

18. Shan M, Yang Z, Sun Z et al. Association between platelet to
lymphocyte ratio and depression and symptom severity among
adults in the United States: A cross-sectional study. Heliyon.
2023; 9:e20127.

19. Cheng Y, Wang Y, Wang X, Jiang Z, Zhu L, Fang S. Neutrophil
to lymphocyte ratio, platelet to lymphocyte ratio and monocyte to
lymphocyte ratio in depression: An updated systematic review and
meta-analysis. Frontiers in Psychiatry. 2022; 13:1-15.

20. Balta S, Ozturk C. The platelet-lymphocyte ratio: A simple
inexpensive and rapid prognostic marker for cardiovascular
events. Platelets. 2014; 26:680-1.

21. Sunbul EA, Sunbul M, Yanartas O, Cengiz F. Increased
Nuetrophil/ Lymphocyte Ratio in Patients with Depression in
Correlated with the severity of Depression and Cardiovascular Risk
Factors. Korean Neuropsychiatric Association. 2016; 13(1):121-6.

22. Mazza MG, Lucchi S, Tringali AGM et al. Neutrophil/
lymphocyte ratio and platelet/lymphocyte ratio in mood disorders:
A meta-analysis. Prog Neuro psychopharmacol Biol Psychiatry.
2018; 84:229-36.

23. Kirlioglu SS, Balcioglu YH, Kalelioglu T et al. Comparison of
the complete blood count-derived inflammatory markers in
bipolar patients with manic and mixed episodes. Bratisl Med J.
2019; 120:195-9.

24. Inanli |, Aydin M, Caliskan AM, Eren I. Neutrophil/lymphocyte
ratio, monocyte/lymphocyte ratio and mean platelet volume as
systemic inflammatory markers in different states of bipolar
disorder. Nord J Psychiatry. 2019; 73:372-79.

JAFMC Bangladesh, Vol 19, No 2 (December) 2023

G



