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y:N:3y 7 :\{e3 gl Introduction: Suicide is one of the leading causes of death around the world and tragically the 2nd
leading cause of death in young population. Currently there are no clinically relevant predictors for
suicide. Tumour Necrosis Factor a (TNF-a) is a cytokine produced in response to acute inflammation by macrophages,
Interleukin 6 (IL-6) is another cytokine produced rapidly in response to infections and tissue injuries. Many studies have
assessed the importance of other factors, but research lacks for inflammatory markers especially in real world designs. Aims:
To compare TNF-a and IL-6 levels between depression patients with and without suicidal behaviour. Methodology: We
compared 30 patients each of depression with and without suicidal behaviour cross sectionally, ICD10 was used for diagnosis.
Hamilton Depression Rating Scale (HDRS-17), Suicide behaviour Questionnaire- Revised (SBQ-R), were applied for
assessment of depression and suicidality. TNF- o and IL-6 was measured after blood sampling and proper storage protocol with
autoanalyzer. Results: TNF- o levels were significantly higher in the depression with suicidal behaviour group (58.1 + 57.5 pg/ml)
and corelated positively HAM-D (r=0.43, p=0.001) and SBQ-R (r=0.63, p=0.001) scores with Conclusion: patients of
depression with suicidal behaviour relates to the elevated TNF-a levels rather than depression alone. Using the findings of our
study we hope that TNF-o will be able to serve as a potential biomarker for suicide. IL-6 findings were equivocal.
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INTRODUCTION:

Depression is one of the leading psychiatric disorders in the
world and causes a huge impact on daily functioning along
with adding to the global burden. Lifetime prevalence of major
depression in the India is 21% of women and 11%-13% of
men.[1] Suicide is one of the leading cause of death around
the world and tragically the 2nd leading cause of death in
young population.[2] Faster recognition of suicidal behavior is
key for the prevention and optimal treatment of suicide.
Currently there are no clinically relevant predictors of
response for depression patients to one antidepressant
compared to others despite of contrary claims and recent
pharmacological advancements due to which clinicians have
to wait for clinical response.[3-4]

Tumour Necrosis Factor o (TNF-a) is a cytokine produced in
response to acute inflammation by macrophages or
monocytes which is responsible for a varied range of
signalling events within cells and can lead to apoptosis in
various tissues. The protein is also important for protecting
against infection and cancers.[5] Interleukin 6 (IL-6) is another
cytokine produced rapidly in response to infections and tissue
injuries which helps in body defense through the stimulation of
acute phase responses, haematopoiesis, and immune
reactions. Initially separate functions of IL-6 were observed,
and nomenclature was based on their biological activity. The
expression of IL-6 is controlled genetically, and dysregulated
rise of IL-6 creates a pathological effect on chronic
inflammation.[6]

Numerous studies have supported the hypothesis that
assessment of inflammatory marker profile of suicidal
patients may be vital for improved prediction of suicidal
behaviors and identification of novel therapeutic strategies to
prevent and treat suicidality.[7]

As per newer evidence, inflammatory markers may indicate
abnormalities in the kynurenine pathway, leading to an
increased production of quinolinic acid, which agonizes N-
methyl-D-aspartate (NMDA) receptors causing neurotoxic
effects which can potentially contribute to the onset and
pathogenesis of affective disorders and suicidality. [8-10]

Many studies have assessed the importance of race, body
mass index (BMI), gender and depression as factors
influencing serum TNF o and IL-6 levels in psychiatric
populations, although these factors weren't studied, and
findings replicated in real world designs. In the present study,
we explore a clinical inflammatory marker TNF - a and IL-6 in
depressive patients following suicidal behaviour with the goal
of obtaining a significant correlation between TNF - o and IL-6
and suicidality.

METHODOLOGY:

This was a cross sectional hospital-based study to compare
the TNF-a and IL-6 levels among depression patients with and
without suicidal behaviour conducted in MGM Medical
College Indore after approval from institutional scientific and
ethics committee. The case group included depression
patients exhibiting suicidal behaviour like suicidal ideation or
suicidal attempt. The control group had depression patients
without any suicidal behaviour or history of suicidal attempt.
Patients who met the diagnosis of severe depression
according to diagnostic criteria for research of International
Classification of Diseases -10th edition (ICD-10 DCR) and
were drug naive or drug free for at least 3 months and aged
between 18-60 years were included in the study. Patients
having any other major physical, endocrinology or psychiatric
co morbidities, current scheduled use of, use of anti-
psychotics, anti-depressants, pregnancy were excluded.
Patients on interferon—based immunotherapy, medical,
inflammatory and neurological comorbidities were also
excluded due to their modifying effects on TNF -a and IL-6
levels. Subjects were taken from MGM Medical College after
tulfilling the inclusion criteria. After complete description of
the study to the subjects, written informed consent was
obtained from all participants. A detailed physical
examination was done to rule out major medical or
neurological illness. After that clinical assessment of patient
group was done using HDRS, SBQ-R scales. Blood samples of
all groups were drawn after explaining the procedure and
were collected in a clot activator tube. Serum was processed
from the sample via centrifuge machine and the serum was
analysed for TNF-a and IL-6 with Automated analyser using
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enzyme linked immune sorbent assay (ELISA) and later
results were analysed.

Table 3: Description Of Age Of Onset Of Depression (years)
In Study Participants In Case And Control Groups

N |Minimum|Maximum Mean |Std.
RESULTS- Deviation
Table 1: Sociodemographic Variables Of The Patients Suicidal 60 |18 56 276 1101
Depression Depression depression
with suicidal |without suicidal patients
behaviour behaviour Non-Suicidal [60 [20 59 31.8 |85
(N=60) (N=60) depression
Age(mean) in years 28.0 years 32.6 years patients
Males 28 (46.6%) 27 (45%) The mean age of onset for case group was 27.6 + 10.1 years
Females 32 (53.3%) 33 (55%) .
while that for control group was 31.8 = 8.5 years.
Marital status in %:
Married 50% 56.6% Table 4: Clinical Characteristics Of The Depression Patients
Unmarried 45% 41.6% (Continuous Variables)
DI-VOI’CGd 1 ‘724’ 1 ;7% Variables Suicidal |Non- t P
Widowed 1.7% 0% depression|Suicidal |value|value
Remarried 1.7% 0% patients  |depressio
Religion in %: Mean+ SD |n Patients
Hindu 73.3% 66.7% N=60 Mean+ SD|
Muslim 26.7% 33.3% N=60
Education in %: Age of onset of illness |27.6 + 10.1|31.8 + 8.5 |2.50 |.01
Illiterate 11.7% 23.3% (in years)
Primary (5") 20% 15% Duration of illness (in (6.2 = 3.3 (7.8 +4.2 |23 |.02
Middle(8") 21.7% 10% months)
High School 15% 20% HAM-D SCORES 246 = 4.2 |239+3.3 |1.0 [.30
Inter 10% 8.3% SBQ-R SCORES 12.4+ 2.3 |- - -
Diploma/Gradua_te/P ost |21.7% 23.3% The mean age of onset of illness of depression with suicidal
graduate Professional behaviour patients was 27.6+ 10.1 years. The mean age of
Socioeconomic onset of illness of depression without suicidal behaviour
Low 63.3% 58.4% patients was 31.8+ 8.5 years. The mean duration of illness of
Middle 33.3% 36.6% depression with suicidal behaviour patients was 6.2+
High 3.4% 5% 3.3months. The mean duration of illness of depression without
Occupation suicidal behaviour patients was 7.8 + 4.2months.
Employed 32% 40%
Unemployed 68% 60% On comparison of HDRS score the depression with suicidal
: behaviour group had a mean HDRS score of 24.6 + 4.2 while
Family type . . .. .
r r depression without suicidal behaviour group had a mean of
Nuclear 78.3% 71.7% 3
- 23.9 = 3.3. Both mean scores are representative of severe
Extended/ Joint. 21.7% 28.3% . i . . .
Locali depression as per Hamilton rating scale and our inclusion
ocality criteria, however both means did not differ statistically. SBQ-R
Urban 76.7% 73.3%
A o0 scores for the suicidal behaviour groupwas 12.4+ 2.3.
Rural 23.3% 26.7%

In comparison to the depression without suicidal behaviour
the depression with suicidal behaviour had younger age of
onset (28 years), more male (52%), married (62%), Hindu faith
(73.3%), unemployed (68%), urban (76%) locality-based
subjects. However, there were fewer illiterate (11.7%) and low
socioeconomic subjects (74%) in the suicidal group than the
non-suicidal group.

Table 2: Description Of Duration Of Illness (months) In
Study Participants In Case And Control Groups.

N |Minimum|Maximum |Mean | Std.
Deviation

Suicidal 60(1 18 6.2 |33
depression
patients
Non-Suicidal [60(2 24 7.8 4.2
depression
patients

The case group had a mean of duration of illness of
depression as 6.2 = 3.3 month while the control group had a
mean of 7.8 = 4.2 months as mean.

The maximum duration in case group and control group were
18 and 24 months respectively while minimum duration was 1
months in depression with suicidal behaviour and two months
in depression without suicidal behaviour.

Table 5: Comparison Of IL-6 Between Depression Patients
With Suicidal Behaviour And Non-suicidal Behaviour

IL-6 (pg/ml) Depressionwith Depressionwithout
suicidal behaviour |suicidal behaviour
(N= 60) (N= 60)

Mean 15.1 14.4

N 60 60

Std. Deviation |2.2 2.6

t value 1.4

p value 0.15

The mean IL-6 for depression with suicidal behaviour was 15.1
+ 2.2pg/ml which is considered as high value as per our
criteria for cut off (2 pg/ml). IL-6 values for depression without
suicidal behaviour was 14.4 + 2.6pg/ml which is also higher
than cut-off, and the means did not differ significantly.
Depression with suicidal behaviour patient group has shown
slightly higher IL-6 mean scores than non-suicidal group of
depression however it was not statistically significant.

Table 6: Comparison Of TNF -o Between Depression
Patients With Suicidal Behaviour And Depression Patients
Without Suicidal Behaviour.

TNF -a(pg/ml) |Depression with

Depression without
suicidal behaviour |suicidal behaviour
(N= 60) (N= 60)

Mean 58.1 40.2
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Std. Deviation |57.5 40.1
t value 1.99
p value 0.04

*Statistically significant

The case group had a mean TNF -o value of 58.1 + 57.5 pg/ml
while control group had a mean of 40.2 *+ 40.1pg/ml. Suicidal
attempt patient group has shown higher TNF -o levels than
depression patient without suicidal behaviour which was
statistically significant. Both groups have high value of TNF as
per our criteria for cut off (=8 pg/ml).

Table 7: Chi Square Test For TNF -o (low & high) Between
Depression With Suicidal Behaviour And Depression
Without Suicidal Behaviour

TNF -a result Total
TNF -0 low|TNF -
(value <8 |high (value
pg/ml)  |= 8pg/ml)
Suicidal Count 16 44 60
depression |Expected count|21.5 38.5 60.0
Non-suicidal |Count 27 33 60
depression |Expected count|21.5 38.5 60.0
Total Count 43 77 120
Expected count|43.0 77.0 120.0
Pearson chi- |4.38
square
p value 0.03
CramersV |0.4

The TNF -o values above and below normal range which is 8
pg/ml as per existing literature and methodology, the chi
square test was statistically significant implying that
depression patients with suicidal behaviour have more TNF-a
above cut off range than depression without suicidal behaviour.

In context of IL-6 since all samples in both groups had values >
2 pg/ml which is set as cut off for normalcy, test of significance
did not provide any useful result.

Table 8: Correlation Of TNF-o With HAM-D Scores In Patients
Of Depression With Suicidal Behaviour And Depression
Without Suicidal Behaviour

HAM-D suicidal |HAM-D non- SBQ-R suicidal
depression suicidal behaviour
depression
TNF-o |r P r P r js)
.43 .001* |.48 .001* |.63* .001
IL-6 .30 21 .23 31 .06 0.22

There is a statistically significant strong positive correlation
between HAM-D scores and TNF-a levels in depression with
suicidal behaviour group, while the depression without
suicidal behaviour group also had a positive correlation
between TNF and HAM-D which was statistically significant.
There is a statistically significant moderate positive
correlation between SBQ-R scores and TNF-a levels in
depression patients with suicidal behaviour.

There is a weak positive correlation between HAM-D scores
and IL-6 levels in both case and control groups however the
correlation is not statistically significant. There is a weak
correlation between SBQ-R scores and IL-6 levels in
depression with suicidal behaviour group which was not
statistically significant.

DISCUSSION:

The present study was conducted with the aim of assessment
of IL-6 and TNF-a levels in Depression Patients with Suicidal
behaviour and without suicidal behaviour. Depression races
ahead of other disorders in terms of disability created and

morbid condition generated other than indirect loss to socio-
economic conditions this adding to global burden of disease.
A psychiatric illness, especially major depressive disorder
(MDD) or bipolar affective disorder is a major risk factor of
suicide as 90% of suicide completers suffer from some form of
psychiatric illness.[11] Inflammatory markers can be linked to
suicidality, among which IL-6 & TNF - a is thought to play an
important role. Earlier studies have shown a relation between
suicidal behaviour and inflammatory markers. (Courtet, et al
2015 [12]; Gibbs, et al 2016 [13]; Mudgal [14], Gambi et
al,2005[15], Park et al,2017[16]).

The sociodemographic interpretation of the sample displayed
the mean age of case group was 28.0 = 10.4 years while that of
control group was 32.6 = 8.7 years. The number of female
patients were higher in both, the case group (53.3%) and the
control group (55%). Most participants in both the case (50%)
and control (56.6%) groups were married and Hindu in both
case (73.3%) and control (66.7%) groups. It was observed that
patients in the less educated group were more likely to exhibit
suicidal behaviour. Low socio-economic income groups were
found to be the majority in both case (63.3%) and control
groups (58.4%). The distribution of case (76.7%) and control
(73.3%) sample were urban in majority and had a
predominance of nuclear family distribution in case (78.3%)
and control group (71.7%). (Table 1)

The mean duration of illness (Table 2) of depression with
suicidal behaviour patients was 6.2 + 3.3 months. The mean
duration of illness in depression without suicidal behaviour
patients was 7.8 + 4.2 months. This is keeping with the mean
duration of depression in most literature [17]. So that, we
suggest the depression with suicidal behaviour patients
reported to the health-care settings early as compared to
depression without suicidal behaviour patients.

All the samples of our study were diagnosed with major
depression had a mean age of onset of 29.7 years (Table 3).
The case subjects had a mean age of onset of 27.6 + 10.1
years. while the control group had a mean age of 31.8 = 8.5
years, it implies that patients of depression exhibiting suicidal
behaviour had earlier onset of illness, similar results were
obtained by Pal et al.[18], Dunjic-Kostic et al.[19], Islam et
al.[20] Dar et al.[21] The younger age of onset for suicidal
depression is in concordance with Kessler et al [22] who
reported that age <25 years is a risk factor for suicide, while
Yang et al.[23] also reported earlier age of onset in depression
patients with suicidal behaviour.

We found no statistically significant difference between HAM-
D scores of both groups. The SBQ-R mean scores of 12.4 = 2.3,
scores more than 8 denotes a high suicidal risk and the same
isvalidated in our study. (Table 4)

On comparison of IL-6 levels between depression patient with
suicidal behaviour and depression without suicidal behaviour
patients (Table 5) it was revealed that the mean IL-6 for
depression with suicidal behaviour was 15.1 = 2.2 pg/ml
which is considered as high value as per our criteria for cut off
(2 pg/ml). IL-6 values for depression without suicidal
behaviour was 14.4 + 2.6pg/ml which is also higher than cut-
off, thus did not differ significantly. Depression with suicidal
behaviour patient group has shown slightly higher IL-6 mean
scores than non-suicidal group of depression however it was
not statistically significant. This finding is in agreement with
Vargas et al. [24] and Gabbay et al. [25] who reported no
significant change in IL-6 levels in suicidal patients. In context
of IL-6 since all samples in both groups had values> 2 pg/ml
which is set as cut off for normalcy, test of significance did not
provide any useful result hence IL-6 results were equivocal.

TNF -o levels between depression patient with suicidal
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behaviour and depression patient without suicidal behaviour
were compared (Table 6) and it was noted that the depression
with suicidal behaviour group had a mean TNF -a value of 58.1
+ 57.5 pg/ml while depression without suicidal behaviour
group had a mean of 40.2+ 40.1pg/ml. Suicidal behaviour
group has shown higher TNF-o levels than depression patient
without suicidal behaviour which was statistically significant.
Both groups have high value of TNF as per our criteria for cut
off (=8 pg/ml). In concordance with our study Kim et al [26],
Mendlovic et al [27], Janelidze et al. [28], Pandey et al. [29] and
O'Donovan et al. [30] also found higher levels of TNF-a in
suicidal behaviour. Gabbay et al.[25] however found
contrasting results where TNF- a levels were found to be lower
in the suicidal depression group than healthy controls and
non-suicidal group.

The TNF -a values above and below cut off range which is set
as 8 pg/ml as per existing literature and methodology in
depression patients with and without suicidal behaviour for
the current study. We found that the chi square test was
statistically significant (Table 7) implying that depression
patients with suicidal behaviour have more TNF-a samples
above cut off range than depression without suicidal
behaviour and the difference was statistically significant.
Hence TNF- o can be considered a novel biomarker which is
indicative of suicide in context of depression. Most of the
previous studies [26, 28-31] have evaluated TNF- o in context of
suicide, our study is unique in design for evaluating TNF- o
levels in patients of depression with suicidal behaviour with
those of depression without suicidal behaviour hence
removing the confounding effect of depression over TNF- a.

Summating the results, we can conclude that in patients of
depression with suicidal behaviour TNF- o can serve as a
biomarker while results for IL-6 were equivocal. The study
results build up on the notion that suicidal behavior in
presence of MDD encompasses immune system
dysregulation. Particularly, the role of increased TNF-o is
suggested. These findings require replication in a larger
sample of medication-free adults.

There is a statistically significant strong positive correlation
between HAM-D scores and TNF-a levels in depression with
suicidal behaviour group, while the depression without
suicidal behaviour group also had a positive correlation
between TNF-0 and HAM-D which was statistically significant
(Table 8). As the severity of depression rises TNF- a levels also
increase, our results are backed up by Dowlati et al. [31].

There is a statistically significant moderate positive
correlation between SBQ-R scores and TNF-a levels in
depression patients with suicidal behaviour (Table 20). This
finding predicates the notion that as suicidality increases
there is a rise in TNF- o levels. We quantified suicidal
behaviour using SBQ-R scale which has a linear scoring and a
cut off score of = 8 indicative of high suicidal risk. We found
that patients who scored high on the SBQ-R had significantly
higher TNF- a levels as well. The kyneurine pathway describes
the presence of inflammation as a risk factor for suicidality
and the same finding is presented by our study. This finding is
novel in its origin as the patients of suicide with depression
having elevated TNF- o has not been replicated with our study
design and population group. The IL-6 levels had a weakly
positive correlation with HAM-D and SBQ-R which was not
statistically significant (Table 8).

CONCLUSION:

The IL-6 levels were elevated above cut off levels in both
suicidal and non-suicidal depression group and the test of
significance was unfruitful which implies that IL-6 is not a very
specific marker for suicide rather is found to be elevated even
in context of depression. TNF-a levels were significantly higher

in the depression with suicidal behaviour group than the non-
suicidal depression group and the test of significance
substantiates this finding. TNF-a levels also correlate
positively with SBQ-R scores which is a quantitative indicator
of suicidal behaviour, which has a huge impact on prediction
of suicide and its prediction in future. IL-6 on the contrary did
not correlate at any significant level with suicidal behaviour
secondary to which we can construe as per our findings that
IL-6 has a very erratic connection with suicide and might not
be used as a specific marker for prediction or assessment of
suicidal behaviour in context of depression. Keeping in view of
all the above findings we can conclude that patients of
depression with suicidal behaviour relates to the elevated
TNF-a levels rather than depression alone. Using the findings
of our study we hope that TNF-a will be able to serve as a
potential biomarker for suicide.

Limitations:

There is an absence of prospective follow-up which can assess
correlation of depression & suicide scores with later TNF-o and
IL-6 levels. Inflammatory marker TNF-o and IL-6 levels could
be altered by other inflammatory conditions and increasing
age. Despite a large sample inclusion for a study of such
design the sample size could still be increased with a longer
study duration. We relied on self-reported history of suicidal
ideation as source of information future studies could include
other methods.

REFERENCES:

1.  Wang], WuX, Lai W, et al Prevalence of depression and depressive symptoms
among outpatients: a systematic review and meta-analysis BM] Open
2017;7:e017173.

2. Who.int. 2020. Suicide. [online] Available at: <https:// www.who.int /news-
room/fact-sheets/detail/suicide >

3.  Zeier Z, Carpenter LL, Kalin NH, Rodriguez CI, McDonald WM, Widge AS,
Nemeroff CB. Clinical Implementation of Pharmacogenetic Decision Support
Tools for Antidepressant Drug Prescribing. Am ] Psychiatry. 2018 Sep
1;175(9):873-886.

4.  Greden JE Parikh SV, Rothschild A], Thase ME, Dunlop BW, DeBattista C,
Conway CR, Forester BE Mondimore FM, Shelton RC, Macaluso M, Li], Brown
K, Gilbert A, Burns L, Jablonski MR, Dechairo B. Impact of pharmacogenomics
on clinical outcomes in major depressive disorder in the GUIDED trial: A
large, patient- and rater-blinded, randomized, controlled study. J Psychiatr
Res. 2019 Apr;111:59-67.

5.  Idriss HT, Naismith JH. TNF alpha and the TNF receptor superfamily: structure-
function relationship(s). Microsc Res Tech. 2000 Aug 1;50(3):184-95.

6. Tanaka T, Narazaki M, Kishimoto T. IL-6 in Inflammation, Immunity, and
Disease. Cold Spring Harbor Perspectives in Biology. 2014;6(10):a016295-
a016295.

7.  Serafini G, Parisi VM, Aguglia A, Amerio A, Sampogna G, Fiorillo A, Pompili
M, Amore M. A Specific Inflammatory Profile Underlying Suicide Risk?
Systematic Review of the Main Literature Findings. Int ] Environ Res Public
Health. 2020 Apr 1;17(7):2393.

8.  Sublette, M.E.; Galfalvy, H.C.; Fuchs, D.; Lapidus, M.; Grunebaum, M.E;
Oquendo, M.A.; Mann, ].J.; Postolache, T.T. Plasma kynurenine levels are
elevated in suicide attempters with major depressive disorder. Brain Behav.
Immun. 2011, 25, 1272-1278.

9. Dantzer, R.; O'Connor, J.C.; Lawson, M.A.; Kelley, KW. Inflammation-
associated depression: From serotonin to kynurenine.
Psychoneuroendocrinology 2011, 36, 426-436.

10. Miiller, N.; Myint, A.M.; Schwarz, M.J. The impact of neuroimmune
dysregulation on neuroprotection and neurotoxicity in psychiatric
disorders-relation to drug treatment. Dialogues Clin. Neurosci. 2009, 11,
319-332.

11.  Perroud N, Baud P Mouthon D, Courtet E Malafosse A. Impulsivity, aggression
and suicidal behavior in unipolar and bipolar disorders. ] Affect Disord. 2011;
134(1-3):112-118.

12. Courtet, P; Giner, L.; Seneque, M.; Guillaume, S.; Olie, E.; Ducasse, D.
Neuroinflammation in suicide: Toward a comprehensive model. World J. Biol.
Psychiatry 2016, 17, 564-586.

13. Gibbs HM1, Davis L2, Han X2, Clothier ]2, Eads LA2, Caceda R2.Association
between C-reactive protein and suicidal behavior in an adult inpatient
population. ] Psychiatr Res. 2016 Aug;79:28-33.

14. Mudgal V, Pal V, Rastogi B Lohokare R. A comparative study of inflammatory
marker highly sensitive C- Reactive Protein in depression patients exhibiting
suicidal behaviour and depression patients without suicidal behaviour.
International Journal of Research in Medical Sciences. 2020;8(3):1086.

15. Egambiji, D. De Berardis, D. Campanella, A. Carano, G. Sepedel, G. Salini. A
retrospective evaluation of the inflammatory marker c-reactive protein (CRP),
cholesterol and high-density lipoproteins in patients with major depression:
Preliminary findings, European journal of inflammation vol. 3, no.2005; 3,127-
134.

16. ParkR, Kim Y. Association between high sensitivity CRP and suicidal ideation
in the Korean general population. European Neuropsychopharmacology.
2017;27(9):885-891.

17. Solomon DA, Keller MB, Leon AC, Mueller TI, Shea MT, Warshaw M, Maser]D,
Coryell W, Endicott ] Arch Gen Psychiatry. 1997 Nov; 54(11):1001-6.

150 = GJRA - GLOBAL JOURNAL FOR RESEARCH ANALY SIS



VOLUME - 10, ISSUE - 08, AUGUST- 2021 * PRINT ISSN No. 2277 - 8160 « DOI : 10.36106/gjra

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Pal V, Rastogi B Mudgal V, Lohokare R. A comparative study on psycho-
sociodemographic and clinical profile of patients with depression with
suicidal behaviour and depression without suicidal behaviour. Paripex -
IndianJournal of Research. 2019;8(12).doi: 10.36106/paripex

Dunjic-Kostic B, Ivkovic M, Radonjic N, Petronijevic N, Pantovic M, Damjanovic
A et al. Melancholic and atypical major depression Connection between
cytokines, psychopathology and treatment. Progress in Neuro-
Psychopharmacology and Biological Psychiatry. 2013;43:1-6.

Islam, Md.R. and Adnan, R. Socio-Demographic Factors and Their
Correlation with the Severity of Major Depressive Disorder: A Population
Based Study. World Journal of Neuroscience. 2017;7, 193-202.

Magbool Dar, Mohammad & Tarfarosh, Shah Faisal Ahmad & Manzoor
Kullah, Shahid & Mushtaq, Raheel & Manzoor, Mushbiq & Magbool,
Sumaira. Socio-Demographic and Clinical Profile of Patients Suffering from
Severe Depressive Disorders in Kashmir Valley. International Journal of
Contemporary Medical Research.2016; 3, 3389-3392

Kessler RC, Borges G, Walters EE. Prevalence of and risk factors for lifetime
suicide attempts in the National Comorbidity Survey. Arch Gen Psychiatry.
1999;56:617-26.

Yang F LiY, Xie D, Shao C, Ren], Wu W, et al. Age at onset of major depressive
disorder in Han Chinese women: relationship with clinical features and
family history. ] Affect Disord. 2011;135:89-94.

Vargas, HO, Nunes, SO, Pizzo de Castro, M. Oxidative stress and lowered
total anti-oxidant status are associated with a history of suicide attempts.
Journal of Affective Disorders. 2013; 150: 923-930.

Gabbay V, Klein RG, Katz Y, Mendoza S, Guttman LE, Alonso CM, Babb JS,
Hirsch GS, Liebes L. The possible role of the kynurenine pathway in
adolescent depression with melancholic features. ] Child Psychol Psychiatry.
2010; 51(8):935-943.

Kim, Y., Lee, S., Kim, S., Shim, S., Han, S., Choi, S. and Lee, B.Differences in
cytokines between non-suicidal patients and suicidal patients in major
depression. Progress in Neuro-Psychopharmacology and Biological
Psychiatry. 2008; 32(2), pp.356-361.

Mendlovic S, Mozes E, Eilat E, Doron A, Lereya ], Zakuth V,Spirer Z. Immune
activation in non-treated suicidal majordepression. Immunol Lett.
1999;67:105-108.

Janelidze, S.; Mattei, D.; Westrin, A.; Traskman-Bendz, L.; Brundin, L.
Cytokine levels in the blood may distinguish suicide attempters from
depressed patients. Brain Behav. Immun. 2011, 25, 335-339.

Pandey, G.N.; Rizavi, H.S.; Zhang, H.; Bhaumik, R.; Ren, X. Abnormal protein
and mRNA expression of inflammatory cytokines in the prefrontal cortex of
depressed individuals who died by suicide. J. Psychiatry Neurosci. 2018, 43,
376-385.

ODonovan A, Rush G, Hoatam G, Hughes BM, McCrohan A, Kelleher C,
O'Farrelly C, Malone KM. Suicidal ideation is associated with elevated
inflammation in patients with major depressive disorder. Depress Anxiety.
2013 Apr;30(4):307-14.

Dowlati Y, Herrmann N, Swardfager W, Liu H, Sham L, Reim EK, Lanctét KL. A
meta-analysis of cytokines in major depression. Biol Psychiatry. 2010 Mar
1;67(5):446-57. doi: 10.1016 / j. biopsych. 2009.09.033. Epub 2009 Dec 16.
PMID: 20015486.

GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS & 151




