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Abstract
Background: Although, the relation between inflammation and major depressive disorder (MDD) looks like firm, it
may not exist in all patients with depression. Therefore, the main aim of this study was to compare serum Creactive protein (CRP) level among clinical subtypes of MDD and its relation with suicidality.
Results: According to the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) criteria for
MDD, 98 patients included and categorized into five clinical subtypes groups: atypical, anxious, melancholic,
psychotic, and unspecified depression with percent (11.2%, 31.6%, 19.4%, 15.3%, and 22.4%) respectively. Twentyfour (24.5%) of all patients had suicidal thoughts using Beck Scale for Suicidal Ideation (BSS) with statistically
significant increase (P < 0.05*) in suicidality among atypical group. On assessing CRP level, there was highly
statistical significant increase (P < 0.001**) among cases with atypical type and also cases with suicidal ideation.
Also, logistic regression analysis found that the significant predictors for high CRP among the studied cases were
smoking, suicidality, atypical depression, and suicide depression.
Conclusions: Higher level of CRP was found among patients with atypical MDD, and there was significant
relationship between CRP and suicidality.
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Background
Recently, there is increased attention for contribution of
inflammation in mental illness [1]. Patients with neuropsychiatric disorders hold cardinal features of inflammation, involving raised inflammatory mediators targeting all
tissues, which may contribute to the pathophysiology and
clinical progression of these disorders. Pro-inflammatory
cytokines modulate cognition and mood behavior by decreasing levels of brain monoamine, stimulating neuroendocrine responses, and impairing brain plasticity [2].
C-reactive protein (CRP) that is plasma protein and synthesized by hepatocytes increases due to infection or tissue
injury. It is a suitable marker for systemic inflammation
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because it is available, cheap, relatively stable in stored specimens, and not influenced by day time or meal intake [3].
The inflammatory hypothesis role in major depressive
disorder (MDD) has been stated many times and evidenced by elevated levels of acute phase reactants and
pro-inflammatory cytokines [4].
Even though the relation between inflammation and
MDD looks like firm, they may not exist in all depression
cases. MDD diagnosis is highly heterogeneous, and there
is various depression subtypes. It is recognized that the
heterogeneity of depression is impeding the identification
of depression biomarkers, as different subtypes may be the
result of several pathophysiological mechanisms [5].
MDD divided into psychotic, atypical, melancholic, and
anxious depression. Subtyping depression is a promising effort to overcome the non-specificity of different diagnostic
constructs like major depression [6].
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Previously, some evidence has indeed been found for
differential relationship between inflammation and depression subtypes [7]. Multiple studies reported that
CRP was higher among patients with atypical depression
versus melancholic depression patients and controls [8].
Higher levels of CRP were associated with increased
severity of depression symptoms and suicidality [9]. Depressed patients with high suicidal ideation had higher
CRP levels than patients with low suicidal ideation and
healthy controls [10].
So, this study aimed to compare serum CRP level among
clinical subtypes of MDD and its relation with suicidality.
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prevalence of MDD is about 4.7% worldwide, power of
the test 85%, and confidence interval (CI) 95%, the sample was 70, and non-response rate 40% was added, so
the sample was 98 patients with MDD. The selection
was performed by simple and systematic random sampling techniques from inpatient wards and outpatient
clinic of the Psychiatry Department respectively. The simple random selection was done by lottery, and systematic
random technique was carried out as the mean attendance
of patients that was eight patients/day, so each 4th patient
was chosen in the sample. Because patients might attend
for follow-up, if the patient was repeated, the next patient
would be chosen instead of her/him.

Methods
Study design and setting

A cross sectional study was done in inpatient wards and
outpatient clinic of the Psychiatry Department, Zagazig
University hospitals, during the period from 15 January
2019 till 15 July 2019.
Study participants

Eligibility of patients for participation in this study was
determined according to the specified inclusion and exclusion criteria:
Inclusion criteria
 All patients should meet the Diagnostic and






Statistical Manual of Mental Disorders, Fifth Edition
(DSM-5) criteria for MDD [11].
Patients have not taken any antidepressant for the
present episode.
Age ranging from 18 to 60 years old.
Both sexes were included.
Different social classes were included.

Exclusion criteria
 Patients took antidepressant within 6 months before

the study.
 History of manic or hypo manic episodes in patients

Tools and operational steps

All included patients were subjected to:
A semi-structured interview derived from the Zagazig
psychiatric sheet to collect the following data (age, sex,
marital state, education, residence, occupation, body
mass index (BMI), and smoking.
Psychometric assessment was done by:
Structured Clinical Interview for DSM-V (SCID): to
apply the diagnostic criteria for MDD and to categorize
patients into five groups (atypical, anxious, melancholic,
psychotic, and unspecified). The SCID5 is organized into
diagnostic modules, and it assesses mood disorders,
psychotic disorders, substance use disorders, anxiety disorders, obsessive–compulsive and related disorders, eating
disorders, somatic symptom disorders, some sleep disorders, “externalizing disorders”, and trauma and stressorrelated disorders. It has been published in various forms,
including a version for clinicians (SCID-CV) and a version
for clinical trials (SCID-CT) [11].
Beck Scale for Suicidal Ideation (BSS): which is a selfreport scale included 19 items with total score range
from 0 to 48. No specific cutoff exists to classify severity;
however, increasing scores reflect greater suicide risk
[12]. Cutoff ≥ 24 was used in the current study [13]. The
translated Arabic version which was used in this study
was also used in a previous study [14].

and first degree relatives.
 Patients with any infection, trauma due to surgery,

fractures, or burns within 1 month prior to the study.
 Patients with inflammatory disease, malignancies,
medication affecting CRP, or substance abuse.
 Pregnant women or pregnant within 6 months
before the study.
 Females using oral contraceptive pills within 6
months prior to the study.
Sampling

Assuming the population size (attendance rate of patients with MDD in 6 months) was 2562, with life time

Laboratory assessment

Blood sampling and CRP measurements Blood samples (5 mL) in anticoagulant free aliquot for each participant were collected by venipuncture. Complete clot
formation had taken place before centrifugation [15].
Serum samples were then stored at – 80 °C until the day
of analysis. Measurements were performed with the
Roche/COBAS INTEGRA system 400, C-reactive protein
(latex) high sensitive assay (Roche Diagnostics), a latex
particle-enhanced immunoturbidimetric method, with a
measurement range of 1.0 to 200 mg/L.
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Statistical analysis

Results

The collected data were coded, entered, and analyzed
using Statistical Package for Social Science (SPSS) version
25. Qualitative variables were expressed as a number and
percent, and quantitative data were expressed as mean ±
standard deviation (SD) median with range (for not normally distributed data). I-squared test (χ2) was used to detect the relation between different qualitative variables.
For quantitative variables, One-way ANOVA test (F test)
was used as appropriate for normally distributed data
while non-parametric data was evaluated with KruskalWallis test (KW) and Mann-Whitney U test (MW). The
results were considered statistically significant and highly
statistical significant when the significant probability (P
value) was < 0.05* and < 0.001** respectively.

Demographic and clinical assessment

The study at hand included 98 patients with MDD who
were divided into five groups: atypical, anxious, melancholic, psychotic, and unspecified MDD.
These groups included 11 (11.2%), 31 (31.6%), 19
(19.4%), 15 (15.3%), and 22 (22.4%) patients respectively.
There was no statistically significant difference between
the five subtypes groups regarding all demographic and
clinical characteristics except for age, sex, and education
(P < 0.05*) where higher mean age (45.6 ± 11.38 years)
was found among psychotic subtype, atypical depression
(90.9%) was more common among female, and high
school education was higher among unspecified type
(54.5%) (Table 1).

Table 1 Demographic and clinical characteristics of the five MDD subtypes groups (n = 98)
Atypical (n = 11)
11.2%

Anxious (n = 31)
31.6%

Melancholic (n = 19)
19.4%

Psychotic (n = 15)
15.3%

Unspecified (n = 22)
22.4%

f

Mean ± SD

35.7 ± 11.06

36.5 ± 10.4

42.9 ± 10.9

45.6 ± 11.38

35.4 ± 12.66

2.85 0.03*

Range

20–58

19–60

19–57

18–57

18–59

Mean ± SD

29.33 ± 3.98

29.06 ± 3.42

30.8 ± 4.56

30.36 ± 3.19

30.03 ± 2.99

Range

21–35

23–37

22–41.6

22.8–35

26–39.6

Variable

No.

%

No.

Male

1

9.1

8

Female

10

90.9

23

Single

3

27.3

6

Married

6

54.5

Widow

1

9.1

Divorced

1

Illiterate
Basic

Variable

P

Age: (years)

BMI: (Kg/m2)

%

0.77 0.54NS

%

χ2

7

31.8

9.93 0.04*

15

68.2

20

5

22.7

9

60

14

63.6

1

6.7

1

4.5

21.1

2

13.3

2

9.1

3

15.8

1

6.7

1

4.5

8

42.1

5

33.3

8

36.4

No.

%

No.

%

No.

25.8

9

47.4

9

60

74.2

10

52.6

6

40

19.3

3

15.8

3

20

64.5

10

52.6

4

13

2

10.5

9.1

1

3.2

4

1

9.1

7

22.6

5

45.5

8

25.8

P

Sex

Marital status
5.88 0.92NS

Education

High school

1

9.1

12

38.7

7

36.8

3

20

12

54.5

College

4

36.3

4

13

1

5.3

6

40

1

4.5

2

18.2

15

48.4

11

57.9

10

66.7

7

31.8

Not Working 9

81.8

16

51.6

8

42.1

5

33.3

15

68.2

22.2 0.03*

Occupation
Working

8.94 0.06NS

Residence
Urban

5

45.5

8

25.8

7

36.8

6

40

6

27.3

Rural

6

54.5

23

74.2

12

63.2

9

60

16

72.7

Yes

1

9.1

7

22.6

7

36.8

5

33.3

5

22.7

No

10

90.9

24

77.4

12

63.2

10

66.7

17

77.3

2.28 0.68NS

Smoking

MDD major depressive disorder, BMI body mass index, SD standard deviation, f one-way ANOVA, χ2 chi-square test, NS non-significant (P > 0.05)
*Significant (P < 0.05)

3.55 0.47NS
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Psychometric assessment

We assessed suicidal ideation by BSS, and the mean beck
suicide was 8.73 with a range from 0 to 37. Also, 24 (24.5%)
patients diagnosed to have suicidal thoughts (Table 2).
On comparing the five studied groups regarding suicidal ideation, there was statistically significant increase
(P < 0.05*) in suicidality among atypical MDD with
mean score 9.17 ± 2.33, while the mean scores among
other groups (anxious, melancholic, psychotic, and unspecified) were (3.32 ± 3.74, 3.24 ± 3.6, 3.77 ± 2.93, and
4.05 ± 5.5) respectively (Table 3).

Table 3 Suicidal ideation among the five MDD subtypes groups
(n = 98)
Variable

No suicidality (n = 74)

Suicidality (n = 24)

No.

%

No.

%

5.4

7

29.2

χ2

P

Type of depression
Atypical

4

Anxious

26

35.1

5

20.8

Melancholic 15

20.3

4

16.7

Psychotic

10

13.5

5

20.8

Unspecified 19

25.7

3

12.5

12.45 0.01*

MDD major depressive disorder, χ2 chi-square test
*Significant (P < 0.05)

Laboratory assessment (CRP)

CRP level among the five MDD groups shows that there
was highly statistical significant higher (P < 0.001**) CRP
level in cases with atypical depression compared to other
types (Table 4).
Also, on studying the relation between suicidality and
CRP levels, highly statistical significant increase (P <
0.001**) in CRP level was found among patients with
suicidal ideation with mean level 7.13 ± 4.14 and range
0.31–15.67 (Table 5).
Finally

After performing logistic regression analysis for significant factors of high CRP among the studied cases, we
found that the significant predictors for high CRP were
smoking, suicidality, atypical depression, and suicide depression (Table 6).

Discussion
The divergent nature of depression makes its clinical features alone not sufficient to guide precise decision-making
regarding medications or prevention of relapse. Therefore,
biomarkers are needed to facilitate characterization of
MDD subtypes and decisions on effective individualized
therapy [16].
Our study at hand was the first one to compare between the five clinical subtypes of MDD regarding CRP
levels in the chosen place. In our study, ninety-eight

patients with DSM-5 diagnosis of MDD included and divided into five groups: atypical, anxious, melancholic,
psychotic, and unspecified MDD. We found that there
was highly statistical significance increase in CRP level
among cases with atypical depression when compared to
other types. Moreover, logistic regression analysis for
high CRP among the studied cases found that the significant predictors were suicidality and atypical depression,
which further support our results.
In consistence with our study, a large sample based
studies in which CRP found to be higher in atypical depression versus melancholic type [8, 17] and versus nonatypical and unspecific MDD [8, 18].
On the other hand, Karlović et al. mentioned that
there was no difference between melancholic and atypical depression cases regarding CRP level [19] and also,
Bai et al. noted that no CRP difference was found between atypical, melancholic, and unspecified groups [20].
In addition, another study conducted by Rothermundt
et al. in which no difference was found between nonmelancholic depression and melancholic cases as regard
CRP level [21]. Other studies observed that there was no
difference in the levels of inflammatory cytokines between MDD subtypes [22, 23]. Jha et al. reported that
patients with atypical features had lower CRP levels than
those without atypical features [3].
Table 4 CRP levels among the five MDD subtypes groups (n = 98)

Table 2 Beck suicide score among the studied patients (n = 98)
Variable

Variable

K

No. CRP
Mean SD

Value
Type of depression

Beck suicide
8.73 ± 12.83

Atypical

11

9.17

2.33 8.85

5.7–14.69

Median

0

Anxious

31

3.32

3.74 1.85

0.21–15.67

Range

0–37

Melancholic 19

3.24

3.61 1.52

0.34–14.7

No.

%

Psychotic

15

3.77

2.93 2.01

0.31–9.04

74

75.5

Unspecified 22

4.05

5.5

0.21–22.63

Mean ± SD

Suicidal ideation
No
Yes
SD standard deviation

P

Median Range

24

24.5

1.4

18.22 0.001**

CRP C-reactive protein, MDD major depressive disorder, SD standard deviation,
K Kruskal-Wallis test
**Highly significant (P < 0.001)

Mohamed et al. Middle East Current Psychiatry

(2020) 27:35

Table 5 Relation between suicidality and CRP levels (n = 98)
Variable

No.

CRP
Mean

SD

Median

MW

P

3.85

< 0.001**

Range

Suicidal ideation
Yes

24

7.13

4.14

8.32

0.31–15.67

No

74

3.24

3.90

1.78

0.21–22.63

CRP C-reactive protein, SD standard deviation, MW Mann-Whitney test
**Highly significant (P < 0.001)

It is important to know that not all researches that
study the link between inflammation and depression detect increase levels of inflammatory cytokines or detect
different elevated cytokines [24, 25], this discrepancy is
due to heterogeneity of MDD, and the fact that inflammatory processes did not play the same causal role in
different subtypes of depression [26, 27].
A study includes 1367 patient with major depressive
disorders and its subtypes (atypical, melancholic, combined atypical and melancholic, and unspecified), CRP
was measured at baseline and after follow-up for 5 years,
and combined subtype was found to be associated with
increased level of CRP at baseline, while atypical subtype
was associated with increased CRP level at baseline and
also after follow-up [8].
However, other studies reported that there are no differences in levels of inflammatory cytokines between different subtypes of MDD [22, 23]
Studies had found that inflammation plays a greater role
in the pathogenesis of atypical depression, and inflammatory cytokines were found to be elevated in atypical depression compared with other subtypes of MDD [18, 28, 29].
One explanation could be that 18–36% of patients
with major depressive disorder are classified as atypically
depressed, with more prevalence in female [30, 31].
Bowlby’s attachment theory concludes that early rejection in childhood leads to interpersonal sensitivity in
later life [32]. Many studies found that patients with
atypical MDD had history of childhood maltreatment
more than other subtypes of MDD [30, 33]. Interestingly, a study found that inflammatory markers including both white blood cell count and CRP is elevated in
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victims of childhood trauma independently of exposing
to psychosocial stressors during adulthood [34].
Another explanation is that patients with atypical depression had a higher body mass index (BMI) compared
with patients with melancholic depression [31], and it is
known that adipose tissue is considered a reserve of cytokines [35, 36], so inflammatory cytokines involving
CRP, IL-6, and TNF-α are found to be elevated in atypical depression than melancholic depression [18].
Atypical depression had a higher prevalence with
chronic fatigue and fibromyalgia [37], and all are characterized by inflammatory processes [38].
It is worth to mention that since many studies had evident in the great role of neuroinflammation in atypical
subtype of MDD, it would make sense that patients with
atypical depression would benefit more from an antiinflammatory treatment [37].
We assessed suicidal ideation by BSS and found that
(24.5%) of patients had suicidal thoughts.
On comparing suicidality among the five included
groups, statistically significant increase in suicidal ideation was found among the atypical group. Similarly, Xin
et al. concluded that patients with atypical MDD had
more suicidality than other types [39]. In contrast, the
study carried out by McIntyre et al. who found that suicidality was higher among patients with anxious depression. This disparity may be attributed to different sample
size, severity degree, illness duration, functional impairment, and number of episodes among patients with
MDD subtypes [17].
Regarding CRP level and suicidality, the present
study found that there was highly statistical significant relationship between CRP and suicidality. In a
study included 600 patients with MDD, elevated
CRP levels were found to be associated with history
of suicidal attempts, and this association remained
significant even after exclusion of patients with
chronic diseases [40]. Also, Suchankova et al. mentioned that specific alleles in the gene of CRP are
more common among depressed patients with history of suicide attempt [41].

Table 6 Logistic regression analysis for significant factors of high CRP among the studied patients (n = 98)
Variables

B

S.E.

Wald

P value

OR

95% CI
Lower

Upper

Female sex

0.13

0.12

0.45

0.32

1.01

0.86

2.35

Smoker

1.02

0.59

1.23

0.04*

2.01

1.26

5.62

Suicidality

1.04

0.62

1.94

0.03*

2.34

1.07

4.93

Atypical depression

1.18

0.68

3.13

0.002*

3.95

2.12

8.20

High BMI

− 0.04

0.06

0.65

0.48

1.23

0.97

1.97

Suicide depression by Beck

1.03

0.60

1.91

0.04*

2.16

1.02

3.45

BMI body mass index, SE standard error, OR odds ratio, CI confidence interval
*Significant (P < 0.05)
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The abovementioned result further supported by the
study of Köhler-Forsberg et al. [9] and O’Donovan et al.
[10] in which higher CRP levels were significantly related
with suicidality among cases with MDD.
However, karlović et al. [19] and Vargas et al. [42] reported that there was no significant difference in CRP
level between suicidal and non-suicidal depressed patients. This variation could be clarified by differences in
sample size, sex, smoking, BMI, severity of illness, and
antidepressants usage which greatly affect CRP levels.
This study had some limitations: the relatively small
sample size, the data cannot be generalized as all patients were taken from the same place, and other clinical
data affecting CRP as age of disease onset, duration of
illness, and family history that were not included.

Conclusions
The study at hand concluded that patients with atypical
MDD had higher level of CRP than other subtypes, and
significant relationship was found between CRP level
and suicidality. Also, it was showed that atypical subtype
with psychotic depression had more suicidal ideation.
We recommend that further studies with large sample
sizes and adjustment of variables affecting CRP level are
required.
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