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ABSTRACT 

BACKGROUND 

Studies indicate that along with many other factors, low grade inflammation may play an important contributory role in the 

development of major depressive psychosis. This may add up as a confounding factor for different complications related to this major 

psychological disorder. The role of hsCRP as a marker of low grade inflammation has been explored and analysed in the present 

study. 
 

METHODS 

HsCRP, Total Cholesterol (TC), Triglyceride (TG) and Fasting Blood Glucose (FBG) were measured in 49 cases of major depression 

against 40 age and body weight (BMI) matched control subjects. The degree of depression in the case group was assessed by the 

HAM-D score. Data were analysed for any differences in these parameters between the case and control groups followed by 

correlation and regression analysis to assess the strength of association between the study parameters and the predictive values of 

serum cholesterol, triglyceride, FBG and HAM-D score on hsCRP. 
 

RESULTS 

HsCRP, TC and TG were significantly higher in the case group. The correlation and regression analyses revealed that hsCRP was 

strongly associated (r=0.559, P <0.001) and dependent (beta=0.579, P <0.001) on the HAM-D score only. 
 

CONCLUSION 

These results not only indicate a definite association of low grade inflammation with major depressive psychosis, but also suggest 

a close linear relationship between this low grade inflammation and the degree of depression. The researchers propose that hsCRP 

is a good indicator for monitoring the pro-inflammatory status and the degree of severity of the disease process in major depressive 

psychosis. 
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INTRODUCTION 

In terms of its prevalence and sufferings, depression is a 
disorder of major public health importance along with the 
huge economic burden for the individual and the society 
overall. In India, prevalence of depression in community varies 
from 1.7 to 7.4 per thousand population.[1] Pathogenesis of 
depression is not fully understood, but studies suggest that 
among many other precipitating factors low grade systemic 
inflammation plays an important contributory role in the 
development of depression.[2] A few studies have suggested 
that depression may be associated with increased production 
of pro-inflammatory cytokines such as IL-1, IL-6 and 
interferon. 
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C-Reactive Protein (CRP) is a commonly used marker of 

inflammatory diseases, when used to study the role of low 

grade inflammation in the future risk for disease 

development.[3] Elevated CRP levels have been associated with 

psychological distress and depression.[4-6] Depression may 

result in elevated CRP level, an inflammatory state may cause 

depression or both the depression and elevated CRP level may 

be due to another unmeasured disease process. Data from 

several large United States and European cohorts indicate that 

distribution of circulating high-sensitive CRP (hsCRP) level 

appears comparable among men and women with 50th 

percentile for gender being about 1.5 mg/dL.[6,7]  

A large cross-sectional population studies with 5000–7000 

participants reported an association between CRP levels and 

depression.[6-8] However, in another study this association 

disappeared when estimates were adjusted for confounding 

factors, such as chronic illness and body mass index. Similar 

observations were corroborated in other studies as well.[7,9] 
 

OBJECTIVES 

Conflicts exist whether there is any association between the 

major depression and CRP level. We hypothesized that a low 

grade inflammation might exist in the pathogenesis of 
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depression. Accordingly, the present study was designed to 

assess any possible association of hsCRP level that measures 

the low grade inflammation with major depression in our 

study population. 

 

MATERIALS AND METHODS 

The study was conducted in the Department of Psychiatry and 

Department of Biochemistry of a Tertiary Care Medical College 

and Hospital of Eastern India during the period of one year 

from January 2013 to January 2014. 

Newly diagnosed patients of depression were included in 

the study following inclusion and exclusion criteria as 

mentioned below. 

 

Inclusion Criteria 

a) All cases of newly diagnosed major depressive disorder. 

b) Patients of either sex. 

c) Age limit between 15–55 years. 

d) Patients who are willing to enrol in the study and who had 

given written informed consent. 

 

Exclusion Criteria for the Case Group were the Following 

a) Patients who were on any other medication that affects 

hsCRP level (e.g. anti-inflammatory drugs, tobacco, oral 

contraceptives, etc.) 

b) Patients with any infection (e.g. 

Bacterial/viral/fungal/mycobacterial). 

c) Patients with any allergic complication of infection, such 

as rheumatic fever. 

d) Patients with any inflammatory disease such as 

rheumatoid arthritis, juvenile chronic arthritis, 

ankylosing spondylitis, psoriatic arthritis, systemic 

vasculitis, polymyalgia rheumatica, Reiter’s disease, 

Crohn’s disease, familial Mediterranean fever, etc. 

e) Patients with myocardial infarction, tumour 

embolisation, acute pancreatitis. 

f) Patients with trauma due to surgery, burns, fracture. 

g) Patients with malignancies such as lymphoma, carcinoma, 

etc. 

h) Pregnant women. 

 

Experimental Protocol 

Informed written consents were obtained from the 

participants. The study protocol strictly adhered to the 

Helsinki Declaration 1975 revised in 2000 for human studies 

and was approved by the Institutional Ethics Committee. 

Thereafter, the investigators selected fifty (50) patients 

fulfilling selection criteria among newly diagnosed depressed 

patients attending Psychiatry OPD on convenience basis in the 

case group. 

Patients suffering from depression were screened with 

‘Mini International Neuropsychiatric Interview (MINI).[10] and 

confirmed with DSM-IV-TR. Hamilton Rating Scale for 

Depression (HRSD/HAM-D).[11] was used for assessing 

depression. Forty (40) apparently healthy age and sex 

matched individuals were enrolled as control subjects in the 

study. 

Venous blood from patients and individuals from control 

group were collected as per prefixed aseptic protocol after 12 

hours of fasting. Plasma fasting glucose (FBG), serum 

cholesterol and serum triglyceride were measured by 

standard spectrophotometric procedures in the autoanalyser 

(XL-600 from ERBA, Transasia, Mumbai, India). Serum hsCRP 

was assayed by immunoturbidimetric assay kit (ERBA, 

Mumbai, India). All procedures were checked for precision by 

assessing the Coefficient of Variation (CV) of the concerned 

analytical methods. 

 

STATISTICAL ANALYSIS 

The data were analysed for assessing the significance of 

differences between the mean values of hsCRP and lipid 

parameters between the case and control groups with the help 

of both parametric student t test and non-parametric Mann-

Whitney test. Any possible dependence of the hsCRP on the 

confounding factors was assessed by multiple regression 

analysis. All statistical analyses were performed by using SPSS 

software version 17 for Windows. 

 

RESULTS 

Data obtained were first analysed for the matching between 

case and control groups (Results not shown in Tables). There 

was no significant difference in the mean age of case group 

(32.24±11.00 years) and control group (33.73±9.07 years), 

P=0.77. Body weights (Kg) of case and control groups 

(52.96±7.51 and 53.25±6.9 respectively, P >0.05) and the sex 

distribution (34 vs 25 males and 16 vs 15 females in the case 

and control groups respectively, (χ2=0.298, P=0.58) revealed 

that selected case and control subjects were properly matched 

for body weight and gender. 

Further analysis of the data showed that although the FBG 

concentration showed no significant difference between the 

case and control groups, serum hsCRP, serum triglyceride and 

serum cholesterol levels exhibited significant difference 

between these two groups as evident from both ‘t’ test and 

Mann-Whitney U test (Table 1 and Table 2). 

 

 

Parameters 
Cases 

(n=50) 
Mean±SD 

Controls 
(n=40) 

Mean±SD 

Standard Error 
Mean 

t 
value 

 

P value 
(Level of 

Significance) Cases Controls 
Serum hsCRP (mg/dL) 2.03±0.93 0.84±0.49 0.13 0.07 7.21 P=<0.001* 

Serum Total Cholesterol 
(mg/dL) 

174.34±38.32 153.02±27.82 5.47 4.39 2.94 P=0.004* 

Serum Triglyceride (mg/dL) 140.93±76.51 99.30±34.28 10.93 5.42 3.18 P=0.002* 
Plasma FBG (mg/dL) 103.32±38.18 93.30±12.26 5.45 1.93 1.59 P=0.115 

Table 1: Group Statistics and Test of Significance (Independent Samples ‘t’ Test)  
of Different Parameters Between Cases and Control Groups 

 

Level of sig. P <0.05 at 95% CI. *P value significant at 0.05 level. 
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Parameters 

Cases 

(n=50) 

Median 

Controls 

(n=40) 

Median 

Mann-

Whitney 

U 

Wilcoxon 

W 

Z 

value 

Asymp. Sig.  

(2-tailed) 

Serum hsCRP 

(mg/dL) 
1.71 0.87 174.5 994.5 -6.644 P < 0.001* 

Serum Total 

Cholesterol 

(mg/dL) 

170.0 154.5 652.5 1472.5 -2.704 P = 0.007* 

Serum 

Triglyceride 

(mg/dL) 

122 100 603.5 1423.5 -3.107 P = 0.002* 

Plasma FBG 

(mg/dL) 
96.2 90.4 750 1570. -1.898 P = 0.058 

Table 2: Nonparametric Test: Mann-Whitney U Test for 

Significance Between Different Study Parameters 

 

Level of sig. P <0.05 at 95% CI. 

*P-value significant at 0.05 level. 
 

Bivariate Pearson’s correlation study, however, suggested 

a strong association between the hsCRP and degree of 

depression only (Table 3, Figure 1). 

X1 = HAMD score, X2 = Serum hsCRP (mg/dL), X3 = Serum 

Total Cholesterol (mg/dL), X4 = Serum triglyceride (mg/dL), X5 

= Plasma FBG (mg/dL) 

 

Parameters 

Pearson’s 

Correlation 

Coefficient: r 

Level of 

Significance 

r12 0.559 P < 0.001* 

r13 0.031 P = 0.831 

r14 0.024 P = 0.868 

r15 0.174 P = 0.233 

Table 3: Bivariate Correlation Analysis among Different 
Parameters in the Case Group (n = 50) 

 

Level of sig. P <0.05 at 95% CI *P-value significant at 0.05 level. 

 

 

Fig. 1: Scatter Plot showing Positive Bivariate Correlation 

(r=0.559; P <0.05) between Serum hsCRP (mg/dL) and 

HAMD Score in the Case Subjects (N=50) 

 

Based on this finding, multiple linear regression was 

performed considering hsCRP as the only dependent variable 

and serum cholesterol, serum triglyceride, FBG and HAM-D 

score as independent variables taken together. It was found 

that hsCRP had significant dependence only on the HAM-D 

score (β=0.735, t=6.286. P <0.001) (Table 4). 

 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
t Sig. 

B 
Std. 

Error 
Beta 

1 

(Constant) 1.024 0.625  1.640 P=1.08 

FBG 2.16E-03 0.002 0.123 1.06     P=0.295 

Serum 

Cholesterol 

(mg/dL) 

-5.68E-03 0.003 -0.233 -1.913    P= 0.062 

Serum 

Triglyceride 

(mg/dL) 

-1.13E-03 0.001 -0.092 -0.762    P= 0.450 

HAM-D Score 9.847E-02 0.019 0.579 5.070   P=<0.001* 

aDependent Variable: hsCRP 

Table 4: Multiple Linear Regression showing the 
Dependence of HsCRP on Selected Study Parameters 

 

Level of sig. P <0.05 at 95% CI. 

*P-value significant at 0.05 level. 

 

Precision of the tests was monitored assessing the 

coefficient of variation (CV). CV for the FBG, serum cholesterol 

and triglyceride remained under 9 percent, while that for the 

hsCRP was below 6 percent on average throughout the study 

period. 

 

DISCUSSION 

For nearly two decades, it has been recognized that immune 

system plays a major role in depression. Role of systemic 

immune activation has been documented in major depression 

with respect to changes in acute phase response, notably 

enhancement of positive and diminution of negative acute 

phase proteins that mark the systemic inflammation.[3-9] CRP 

is an acute phase protein that suggests the systemic 

inflammation. This study, however, stems from the research 

question whether systemic inflammation precedes the onset 

of depressive symptoms or occurs as a part of somatic 

manifestation of the depressive phenotype. Although the CRP 

level is traditionally only elevated in severe inflammation, 

newer assays with improved sensitivity are able to measure 

hsCRP in apparently healthy individuals, permitting an 

exploration of the postulated association between subclinical 

systemic inflammation and risk of depression. 

Inferential statistical calculation considering both 

parametric and non-parametric distribution of data in the 

present study showed that serum hsCRP level was 

significantly higher in newly diagnosed depressive cases than 

those of healthy controls (Table 1 and 2). In a recent study it 

was reported that elevated CRP levels were associated with an 

increased risk of psychological distress and depression. This 

association was observed in 73131 individuals in a cross 

sectional analyses and in prospective analyses for 

hospitalization with depression.[12] Although previous studies 

have corroborated the association of elevated CRP levels with 

psychological distress and depression, the results were 

conflicting and varied according to differential distribution of 

race, region or gender.[4,7,8] A significant positive association 

between the Centre for Epidemiologic Studies Depression 

Scale (CES-D) and hsCRP levels among African-American men 

with depression was found that was absent in their female 

counterparts.[13] However, no such gender based variations 
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regarding the association of hsCRP with depression was 

observed in the present study. 

Some earlier studies have shown the probable mechanism 

of CRP rise in depression. Depression might promote an 

inflammatory response by activating immune response.[14] A 

higher transcription of both Chemokine Ligands (CCL24) as 

well as Chemokine Receptors (CCR6) have been reported 

recently in major depressive disorders.[15] These chemokines 

are found to attract increasing numbers of T cells and 

eosinophils.[16,17], whereas their receptors potentiate the 

immunological functions of macrophages, B cells and helper T 

cells.[18] Alternatively, the effects of depression on 

inflammation might be due to its link to psychological stress. 

For a long time, depressive illness is known to be associated 

with an increase in several phases of psychological stress as 

evident by various biochemical tests including the cortisol 

response test to psychological stressors.[19-22] The latter has 

also been associated with excessive production of interleukin-

6 (IL-6). IL-6 is also the main pro-inflammatory cytokine 

inducing the synthesis of Type I acute phase protein such as 

CRP. Also psychological stress has been shown to increase 

oxidative stress, which in turn through modified lipids and 

lipoproteins is thought to initiate an inflammatory response in 

arterial wall.[8,9] It is recognized that depressive symptoms are 

associated with enhanced stress-induced norepinephrine 

responses and norepinephrine dysregulation.[23] Preliminary 

evidence suggests that nor-epinephrine dependent adrenergic 

stimulation results in activation of nuclear factor κβ (NF-κβ), a 

transcription factor known to promote IL-6 gene 

expression.[24] Severity of the depressive symptoms, anger and 

hostility, alone and in combination is associated with 

increased gene expression of pro-inflammatory cytokines and 

chemokines.[25-27] and elevated levels of IL-6.[28] Thus, 

individuals who show elevated levels of stress may respond to 

daily life stressors with excessive stress induced sympathetic 

activation that triggers an NF-κβ-dependent cascade of pro-

inflammatory events that contribute to increase in        

hsCRP.[29,30] 
 

CONCLUSION 

Thus, the present study strongly suggests that the depressive 

illness is closely linked to a pro-inflammatory condition and 

therefore heralds an early onset of all such related 

complications like premature atherosclerosis, cardiovascular 

disorders and cerebrovascular accidents. 
 

RECOMMENDATION 

The present study, hence, suggests a close monitoring and 

surveillance of all depressive patients for pro-inflammatory 

markers, particularly the hsCRP to enable an early 

intervention for preventing low grade inflammation related 

disorders and atherosclerotic diseases in these patients. 
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