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Objective: Brain-derived neurotrophic factor (BDNF) and high sensitive C-reactive protein (hs-CRP) have been reported
to play roles in depression and bipolar disorder (BD). However, the probable discriminatory properties of these biologic
markers are less investigated. We aimed to assess the serum BDNF and hs-CRP levels among Iranian patients with
major depressive disorder (MDD) and BD during a depressive episode and investigate the optimum cut-off point for
differential diagnosis of BD and MDD.

Methods: We recruited 30 patients with MDD, 30 with BD in depressive mood and 30 healthy comparators. Blood
sample was taken from each participant to measure BDNF and hs-CRP levels. We also used receiver operating characteristic
(ROQ) curve analysis to find an optimal cut-off point for differentiating MDD from BD according to pre-defined variables.
Results: The mean age of total study population was 37.3 + 5.0 years (males: 49%). BDNF was significantly lower
in patients with BD, followed by MDD subjects and healthy controls 541.0 £ 601.0 pg/ml vs. 809.5 = 433.3 pg/ml
vs. 1,482.1 + 519.8, respectively, p < 0.001). The area under curve of ROC curve analysis for BD versus MDD was
0.704 (95% confidence interval: 0.564—0.844, p = 0.007). We also found that the BDNF cut-off value of 504 could
appropriately distinguished BD from MDD (sensitivity: 73%, specificity: 70%). No significant association were identified
in terms of hs-CRP levels.

Conclusion: Patients suffering from BD had lowest BDNF levels compared to MDD or healthy adults and this biomarker
could play a practical role differentiating MDD from BD. Several studies are required confirming our outcomes.
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to be USD 202.1 and USD 210.5 billion, respectively
[3,4]. Despite the genetic and environmental factors play

INTRODUCTION

Bipolar disorder (BD) and major depressive disorder roles in pathophysiology of BD and MDD, the exact

(MDD) also known as unipolar depression are two common
mental diseases with considerable economic burden. These
diseases negatively affect patients” quality of life. Although
the prevalence of BD and MDD are reported to be 1.06%
and 4.7% in general population, they are associated with
higher likelihood of complications including suicide
[1,2]. The total expenditure of BD and MDD is estimated
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mechanism needs to be more investigated. Moreover,
proper diagnosis of these two entities is pivotal in order to
prevent delayed implementation of therapeutic inter-
ventions and occurrence of subsequent complications
due to misdiagnosis [5,6]. Depression in BD is the major
remaining psychiatric morbidity with existing treatments.
Some studies mentioned that treatments used for MDD
patients may lead to increased risk of manic episodes,
more frequent mood episodes, cycle acceleration, and
antidepressant-treatments-induced-suicidality in BD pa-
tients [7-10]. Furthermore, untreated depression, is asso-
ciated with morbidities like metabolic syndrome and car-
diovascular disease, with increased mortality. Recently,
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the role of different biomarkers has been studied in diag-
nosis, treatment and prognosis of depression. As the
measurement and analyzing of the biomarkers in periph-
eral blood are simple, less invasive and less expensive,
they are suitable for assessing depression, prognosis, eval-
uate the therapeutic responses and also differentiating de-
pression sub-types and separating them from other dis-
ease [10-13].

There are numerous biomarkers related to depression
which are mainly categorized as cytokines and inflam-
matory markers, growth factors (GFs), endocrine, and
metabolic markers. Inflammation plays an important role
in etiopathogenesis of depression and inflammatory
markers are crucial to upkeep natural function of the brain
(e.g., interleukin [IL] 1B, tumor necrosis factor [TNF]-c,
IL-2, interferon [IFN]-a,, IFN-gama, IL-10, and high sensi-
tive C-reactive protein [hs-CRP]). Moreover, proin-
flammatory markers (e.g., IL-1f, IL-6, TNF-0) are higher in
depression and tends to decrease with antidepressants.
GFs like Brain-derived neurotrophic factor (BDNF), insulin-
like growth factor-1, vascular endothelial growth factor
(VEGF), glial cell derived neurotrophic factor, fibroblast
growth factor (FGF)-2, nerve growth factor have been
studied to be related to depression. Some of these factors
are studied to be increased (e.g., VEGF, basic fibroblast
growth factor [bFGF], and epidermal growth factor), while
others such as BDNF are decreased [10-15].

BDNF is a 13-k Dalton protein originated from pro-
BDNF in endoplasmic reticulum [16]. The main location
for production of this biologic marker is brain, especially
hippocampus and cerebral cortex. However, other tissues
including liver, smooth muscles as well as endothelial
cells have been reported to secrete BDNF [17]. This pro-
tein has been reported to be effective in memory process,
nervous tissue survival, synaptic plasticity as well as neu-
rogenesis [18,19]. BDNF has been shown to promote the
survival and morphological differentiation of 5-HT neu-
rons both in culture and /n vivo [20]. Several studies in-
dicate that BDNF is reduced in both manic and depressive
episodes of BD [21-23]. On the other hand, this biologic
marker could be raised by anti-depressant and anti-psy-
chotic medications [21-24]. Additionally, this factor has
been shown to be lower in patients suffering from MDD
[25,26]. Therefore, appropriate differentiation of BD and
MDD based on BDNF might be a practical tool in this
regard.

Another marker is an acute phase reactant, named
C-reactive protein (CRP). This inflammatory molecule is
mostly secreted from liver cells induced by IL-6. However,
CRP can be produced by atherosclerotic plaques, mono-
cytes, nervous tissue and lymphocytes [27,28]. CRP is re-
ported to be elevated in cardiovascular diseases, in addi-
tion, psychiatric disorders including BD and depression
have been associated with raised CRP levels [29-31].
Huang and Lin [32] suggested that BD individuals had sig-
nificantly higher high sensitive-CRP (hs-CRP) levels com-
pared to healthy patients, but this relation was insignif-
icant among MDD patients.

Additionally, hypothalamic pituitary-adrenal (HPA) ax-
is abnormalities are suggested in the pathogenesis of de-
pression. This is an interactive neuroendocrine unit com-
prising of the hypothalamus, the pituitary gland, and the
adrenal glands. The HPA axis plays an important role in
response to stress. Function of the axis results in the pro-
duction and secretion of glucocorticoid. It's shown that
the activity of HPA axis function is increased in both de-
pressed males and females. Moreover, HPA-axis dysfunc-
tion in depression correlates with a 4 —6-fold higher risk
for relapse [14,33].

Till now, few articles assessed discriminatory capa-
bilities of BDNF and hs-CRP in mood disorders, especially
BD. One study suggested BDNF level of 6.74 ng/ml could
be better distinguish BD from healthy individuals [34].
Another study reported the cut-off point of 0.26 pg/ug for
differentiating between MDD and BD [5]. With respect to
CRP, this cut-off was found to be 621.6 ng/ml for appro-
priate differential diagnosis of BD from MDD [35].
However, performing a complementary study to assess
discriminatory properties of these aforementioned bio-
markers in proper diagnosis of BD from MDD or healthy
persons seems necessary.

Remedies for bipolar depression is far less developed
than for unipolar depression, probably reflecting lack of
discernment in distinction between bipolar and unipolar
depression. Due to difficult distinguishing MDD from BD
in depressive episode and presence of controversial find-
ings, we aimed to define the probable relation of BDNF
and hs-CRP levels in Iranian patients suffered from BD
during a depressive episode and unipolar depression in
comparison to healthy comparators and assess the dis-
criminatory properties of BDNF and hs-CRP levels for ap-
propriate differential diagnosis of BD and MDD.
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METHODS

Study Population

This observational exploratory study took place from
March 2020 to October 2020. Patients with diagnosis of
MDD (unipolar depression) or BD during a depressive ep-
isode aged 18—65 years admitted to governmental psy-
chiatric hospitals located in Isfahan, Iran were eligible for
enrollment in current project. Definite diagnosis of MDD
and BD were made through structural clinical interview
for the Diagnostic and Statistical Manual of Mental
Disorders 5th edition-axis | disorder done by skillful psy-
chiatrists [36]. We also used Persian validated version of
Beck depression inventory (BDI) scores for assessment of
depression severity [37]. All patients were drug free and
presence of prior drug usages including anti-depressant,
anti-psychotic, antibiotics and corticosteroid agents ex-
cluded subjects from study. Moreover, patients did not
have any prior positive findings in terms of previous shock
therapy or psychotherapeutic interventions. We also ex-
cluded patients if they had any of the followings: prior his-
tory of definite diagnosis of mental disorders, history of
malignancy or any positive findings attributable to current
infectious diseases, body mass index (BMI) of at least 24
kg/m’, positive pregnancy test or history of parturition
during the past year for females as well as any other medi-
cal issues including diabetes mellitus, dyslipidemia, coro-
nary artery diseases or chronic inflammatory disorders.
After implementation of all inclusion and exclusion cri-
teria, a total of 30 patients with MDD and 30 ones with
BD in depressive episode were selected for this study. We
also recruited 30 age and sex matched healthy controls.
All procedures performed in studies involving human par-
ticipants were under the ethical standards of the institu-
tional and/or national research committee, and with the
1964 Helsinki declaration and its later amendments or
comparable ethical standards. The study was approved by
the ethics committee affiliated to Bagiyatallah University
of Medical Sciences (IR.BMSU.BAQ.REC.1398.027) and
written informed consent for participation was obtained
from the patients.

Assessment of Variables

Data on age and sex were gathered through each pa-
tient's medical profile. BMI was measured by division of
weight over height (kg/m?). BDI is a 21-item questions

with a 4-point scale ranges 0 (absent symptom) to 4
(severe symptoms), which is proved as a questionnaire
with good reliability, validity, and excellent internal con-
sistency among Iranian population [38]. The minimum
and maximum scores would be 0 and 63, respectively.
After fasting for approximately 8 hours, a blood sample
was taken from each participant by a venipuncture in a
free-coagulated tube. After clotting for 15 minutes at
room temperature, the tubes were centrifuged at 3,000
round per minute for 10 minutes and serum was kept fro-
zen at —20°C. We measured BDNF levels with sand-
wich-enzyme linked immunosorbent assay (ELISA) kit
based on manufacturer’s instructions (ZellBio GmbH,
Ulm, Germany). The optical density was measured spec-
trophotometrically at a wavelength of 450 nm = 2 nm,
which was proportional to BDNF concentration. The in-
tra-assay and inter-assay of BDNF variations were less
than 10% and 12%, respectively. The lowest detection
dose of BDNF was 18.7 pg/ml. In terms of hs-CRP, ELISA
kit (Roche Diagnostic, Meylan, France) was used accord-
ing to instructions provided by the manufacture. The min-
imum detection range of hs-CRP was 0.1 mg/L with in-
tra-assay and inter-assay coefficient variation of less than
10%.

Statistical Analysis

Continuous and categorical variables were reported as
mean = standard deviation and frequency, respectively.
Normality test was used to assess the distribution of our
recruited variables. The null hypothesis was set to be
there was not any differences between recruited subjects
in terms of BDNF and hs-CRP levels. The alternative hy-
pothesis was defined as there was a difference. In order to
evaluate the differences between groups of study pop-
ulation, analysis of variance (ANOVA)/Kruskal —Wallis
with least significant difference (LSD) post hoc test and
chi-square tests were used, as indicated. BDI scores were
analyzed using ¢ test or Mann—Whitney test based on
normality results. Due to previously reported effects of
age and sex on BDNF levels, we used analysis of co-
variance (ANCOVA) with post hoc LSD test with adjust-
ment of age, sex and BMI as covariates to evaluate BDNF
differences between groups [39]. Pearson correlation test
was used to investigate the correlation between BDI
scores and BDNF and hs-CRP means. Finally, we used re-
ceiver operating characteristic (ROC) curve to analyze the
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Table 1. Characteristics of study population according to mental disease

Characteristics Total Healthy controls Major depression Bipolar disorder with DI
(n=90) (n=30) (n=30) depressive episode (n = 30)
Age (yr) 37.3%5.0 37.1+5.2 379+43 37+£5.6 0.733
Male 44 (49) 12 (40) 16 (53) 16 (53) 0.491
BMI (kg/mz) 209 1.1 21.2+1.0 20.6 = 1.1 21.0+1.2 0.176
BDI score 420x7.2 - 43.0£6.6 41477 0.383
BDNF (pg/ml) 944.2 + 654.4 1,482.1 £519.8 809.5 +433.3 541.0 £ 601.0 < 0.001
hs-CRP (mg/l) 9.2£5.2 7.9+4.0 8.9+5.5 10.8 £5.7 0.087

Values are presented as mean =+ standard deviation or number (%).

BMI, body mass index; BDI, Beck depression inventory; BDNF, brain derived neurotrophic factor; hs-CRP, high sensitive C-reactive protein.
*p values resulted from Kruskal —Wallis (age, BMI, hs-CRP), analysis of covariance (ANCOVA) (BDNF), Mann—Whitney (BDI score) and

chi-square (male) tests.

capability of pre-defined variables to appropriately differ-
entiate MDD, BD, and healthy controls. We used Statistical
Package for Social Sciences (SPSS) version 22 (IBM Corp.,
Armonk, NY, USA) for implementation of all data analysis.
p values < 0.05 were considered statistically significant.

RESULTS

The mean age of population was 37.3 + 5.0 years and
49% of participants were males. Results of normality tests
revealed data were not normally distributed. Characteristics
of study participants according to mental diseases are
shown in Table 1. BMI was uniformly distributed between
groups (p = 0.156). Mean BDI score was 42.0 = 7.2.
However, there was no significant differences between
MDD and BD with depression patients. Our findings
showed BDNF was significantly lower in patients with BD
in depressive episode followed by MDD participants and
healthy controls (p < 0.001). Post hoc LSD test revealed
the same significant difference between groups in a way
that patients with BD had significantly lower BDNF
means in comparison to MDD ones (541.0 + 601.0 pg/ml
vs. 809.5 + 433.3 pg/ml, p=0.021). Also, this serum in-
dex was remarkably lower among both BD and MDD
subjects rather than healthy controls (541.0 + 601.0 pg/ml
vs. 1,482.1 £519.8 pg/ml, p < 0.001 and 809.5 + 433.3
pg/ml vs. 1,482.1 = 519.8 pg/ml, p < 0.001). We found
no significant association in terms of hs-CRP levels be-
tween groups (p = 0.087). Based on BDI scores, BD and
MDD patients were confirmed to suffer from severe de-
pression with no remarkable difference between groups.
Our further analysis revealed that depression severity, as
assessed by BDI scores, had a significant quite negative

Table 2. Correlation analysis between serum BDNF and hs-CRP
levels versus BDI scores

BDI score
Variable
r p value
BDNF —0.346 0.001
hs-CRP —0.164 0.122

BDNF, brain derived neurotrophic factor; hs-CRP, high sensitive
C-reactive protein; BDI, Beck depression inventory.

correlation with BDNF levels. No correlation had been
found in terms of hs-CRP (p = 0.122) (Table 2).

Table 3 represents data on ROC curve analysis for com-
parison of participants based on presence/absence of
mental disease. ROC curve analysis in terms of discrim-
ination of MDD and BD based on BDNF showed an area
under curve (AUC) of 0.704 (95% confidence interval
[CI]: 0.564 —0.844, p=0.007). Moreover, we figured out
the optimal cut-off point of 504 (sensitivity: 73%, specific-
ity: 70%) could appropriately differentiate BD from MDD
(Fig. 1A). AUC of ROC curve for differential diagnosis of
MDD vs. controls was 0.823 (95% Cl: 0.711—0.935, p <
0.001) with BDNF cut-off value of 1,206 (sensitivity: 80%,
specificity: 83%) (Fig. 1B). Finally, data analysis of ROC
curve for differentiating BD patients from healthy subjects
revealed the AUC of 0.879 (95% Cl: 0.797 —0.962, p <
0.001). We found that BDNF cut-off point of 918 with
sensitivity of 83% and specificity of 76% could differ-
entiate these two entities (Fig. 1C).

DISCUSSION

In this study we aimed to evaluate the association of
two biologic markers, BDNF and CRP, among patients
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Table 3. ROC curve analysis for comparison of participants according to mental disease status

ROC analysis BD vs. MDD MDD vs. control BD vs. control
AUC (95% CI) 0.704 (0.564—0.844) 0.823 (0.711—0.935) 0.879 (0.797 —0.962)
p value 0.007 < 0.001 < 0.001
Cut-off 504 1,206 918
Sensitivity 73% 80% 83%
Specificity 70% 83% 76%

ROC, receiver operating curve; AUC, area under curve; BD, bipolar disorder; MDD, major depressive disorder.
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suffered from BD during a depressive episode and MDD
as well as investigation of discriminatory capabilities of
BDNF and CRP for differential diagnosis among BD and
MDD and healthy individuals. We found that BD patients
in a depressive episode had significantly lower BDNF
means in comparison to either MDD patients or healthy
controls. Also, a cut-off point of 504 might be a good dis-
criminator between BD and MDD individuals. Since dif-
ferentiation of these two mental disorders is essential, us-
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Fig. 1. Receiver operating curve of BD vs. MDD (A), MDD vs.
controls (B) and BD vs. controls (C).

BD, bipolar disorder; MDD, major depressive disorder; ROC, receiver
operating curve.

age of the former cut-off value might be practical in clin-
ical settings.

Our findings were in favor of several studies indicate
decreased BDNF levels in BD. Chiou and Huang [34] per-
formed a study to investigate the possible association of
BDNF in BD patients. They recruited 83 subjects with BD
and 222 healthy adults over a 12-year duration. Their out-
comes revealed that BDNF means were remarkably lower
in BD individuals compared to controls (5.7 + 4.2 ng/ml
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vs. 12.2 £ 7.5 ng/ml, p < 0.001) [34]. A cross-sectional
study was implemented to compare BDNF means in older
BD patients with controls. 91 subjects with euthymic bi-
polar 1 disorder (B1D) and 76 healthy comparators aged
at least 50 years were eligible for enrollment in the study.
They suggested that serum BDNF levels were significantly
decreased in comparison to those with no mental disease
(8 £5.5 pg/ug vs. 12.3 + 8.9 pg/ug, p < 0.001) [40]. Wu
and colleagues [41] enrolled 102 patients in different epi-
sodes of BD (acute mania: 44, acute depressive episode:
20, and remission: 38) and measured serum BDNF means
in all participants and reported that the level of this bio-
marker differed significantly in those with manic or de-
pressive episode rather than patients in remission (acute
mania: 5.5 + 0.5 ng/ml vs. remission: 7.7 + 0.6 ng/ml, p=
0.010, acute depressive episode: 4.3 + 0.9 ng/ml vs. re-
mission: 7.7 + 0.6 ng/ml, p=0.003). However, there was
an insignificant association in terms of BDNF between pa-
tients with manic and depressive episode (p= 0.244) [41].
A systematic review and meta-analysis on total of 1,113
participants including 548 ones suffered from BD with dif-
ferent mood episodes (mania, depression and euthymia)
and 565 healthy controls revealed that in individuals with
manic or depressive episodes of B1D, the BDNF means
were significantly lower compared to control comparators
(effect size [ES]: —0.81, 95% Cl: —1.11 to —0.52, p <
0.0001 and ES: —0.97, 95% CI: —1.79 to —0.51, p =
0.02, respectively). However, euthymic participants had
no significant different BDNF levels compared to healthy
adults (ES: —0.20,95% Cl: —0.61t0 0.21, p=0.33) [42].
Likewise, the reduced level of this neurotropic bio-
marker in depression has been reported till now. For in-
stance, Karege et al. [43] measured blood BDNF levels in
30 major depressed individuals and 30 controls and their
findings indicated that those depressive participants had
remarkably lower BDNF means in comparison to healthy
ones (22.6 + 3 ng/ml vs. 26.5 + 7 ng/ml, p < 0.01) [43].
Another observational study was performed on 52 pa-
tients with first depressive episode and 50 healthy adults
aged 18—65 years to evaluate the alterations in BDNF
levels between groups. A blood sample was taken from all
participants and the concentration of BDNF was measured.
The mean levels of BDNF was significantly reduced in de-
pressed participants rather than the other group (2.176 +
0.753 ng/dl vs. 2.556 + 1.014 ng/dl, p=0.034) [44].
BDNF has been suggested to have different ranges be-

tween unipolar depression and BD patients during a de-
pressive episode and might be a useful index for appro-
priate differential diagnosis of these two mental disorders.
Li et al. [45] implemented a prospective longitudinal
study in order to evaluate the BDNF levels for diagnosis of
MDD or B1D with depression. They recruited 203 pa-
tients with their first major depressive episode and after a
3-year duration 164 participants including 143 ones with
final MDD diagnosis and 21 ones with diagnosis of B1D
with depression completed the study. Their data were
compared with 167 controls. They finally suggested that
both B1D with depression and MDD groups had lower
plasma BDNF levels rather than healthy participants (p =
0.002 and p = 0.01, respectively). Also the mean BDNF
was lower in B1D patients compared to MDD ones [45].
Fernandes and colleagues [5] selected 40 patients with
B1D with depressive episode, 10 with MDD and 30
healthy controls in order to investigate the levels of BDNF
between groups. They figured out that B1D patients had
lower BDNF means in comparison to MDD subjects and
healthy comparators (0.15 = 0.08 pg/ug vs. 0.35 + 0.08
pg/ug vs. 0.38 = 0.12 pg/ug, p=0.001, respectively) [5].

In terms of discriminatory properties of BDNF, several
studies were performed with different results. For in-
stance, a longitudinal study was performed to assess the
optimal BDNF cut-off point between BD patients and
healthy adults. The AUC resulted from ROC curve analy-
sis was found to be 0.801. The suggested that BDNF of
6.74 ng/ml with sensitivity of 82% and specificity of
63.9% could be categorized as the best cut-off point dif-
ferentiating these two aforementioned groups [34]. Another
observational study was conducted to investigate the ca-
pability of serum BDNF for differential diagnosis of B1D,
MDD and controls. The AUC resulted from ROC curve
analysis for B1D with depression versus MDD was 0.95
(95% Cl: 0.89—1.00) and they proposed the optimum
cut-off point of 0.26 (sensitivity: 88%, specificity: 90%)
for differentiation between B1D with depression and
MDD. Likewise, they analyzed the data regarding dis-
crimination of B1D versus healthy subjects and found the
AUC of 0.94 (95% CI: 0.89 — 1.00). The optimum cut-off
point for distinguishing between these two states was set
to be 0.27 (sensitivity: 90%, specificity: 87%). Finally they
reported BDNF levels of 0.23 with sensitivity of 85% and
specificity of 95% could appropriately differentiate BD
form total of MDD and healthy adults [5].
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BDNF and HPA axis abnormalities are suggested in the
pathogenesis of depression. There are several mecha-
nisms which might be considered for explanation of de-
creased or malfunctioned BDNF serum level in depression.
The most investigated [46] BDNF gene variation causes in
asingle nucleotide polymorphism (SNP) of A758G (r56265)
leads to a change in one amino acid, Val66Met, in proBDNF
protein which is finally resulting in abnormal hippocampal
activation and predisposition for depressive disorder.
Another SNP within the p75 receptor gene which is led to
decreased in the amount of allele (L205) that is protective
against major depression. Also, the effect of excessive glu-
cocorticoid on BDNF expression and function has been
suggested via main mechanisms including stress-induced
hyperactivity of HPA axis which might lead to glucocorti-
coid over production and decrease BDNF expression in
the hippocampus and excessive glucocorticoid produc-
tion interaction with TrkB-bound glucocorticoid receptor,
resulting in decreased BDNF signaling (interface between
hypothalamic-pituitary-adrenal axis and brain-derived neu-
rotrophic factor in depression) [46,47].

BDNF would be altered after medical therapy initiation
with controversial results. A record on 23 and 19 patients
with B1D in manic episode and depression, respectively
showed that although BDNF levels raised from baseline
after a one-month treatment, the differences were not re-
markably significant [41]. Oliveira et al. [6] enrolled 22
drug free B1D individuals and 22 treated ones as well as
22 age and sex matched controls. They reported that de-
spite the lower means of BDNF in both drug free (0.23 +
0.09 pg/ul) and medicated (0.29 + 0.19 pg/ul) patients
compared to healthy participants (0.40 + 0.12 pg/ul), this
biomarker was not differently distributed according to
presence or absence of treatment [6]. On the other hand,
a meta-analysis study on eight records with a total of 220
MDD patients showed that BDNF increased significantly
after initiation of therapy (pre-treatment: 46.9 = 9.9 ug/ml,
post-treatment: 53.1 = 10.1 ug/ml, p = 0.003) [24]. It
seems that prior usage of anti-depressant medications
might distort the possible association of BDNF with afore-
mentioned mental disorders. Therefore, we just included
drug free patients in current study.

BDNF plays an important role in survival of neurons
during hippocampal development, and this may relate to
its assumed role in depression. Decreased levels of BDNF
in depressed patients may contribute to the atrophy of

hippocampus that has been observed in patients. In addi-
tion, data suggest that serum BDNF levels are reduced in
depressed patients and are negatively correlated with de-
pression severity [48]. Our findings showed a negative
correlation between BDNF levels and BDI scores.
However, data are limited in this regard and other studies
are necessary. A cross-sectional study on 52 patients with
first depression event showed the mean BDI scores of
23.57 +7.476. However, they failed to prove any signifi-
cant correlation between BDI scores and BDNF means
(Pearson c: 0.19, p = 0.16) [44]. On the other hand,
Karege et al. [43] recruited 30 MDD patients and 30
healthy controls to assess the correlation of BDNF with
depression score via another depression score, named
Montgomery —Asberg-Depression Rating Scale (MADRS).
Their final results were in favor of our outcomes in a way
that serum BDNF had a significant negative correlation
with MADRS (r = —0.55, p < 0.02) [42]. It seems that
more severe status of depression was associated with lower
BDNF levels. However, complementary studies are man-
datory. Another analytical cross-sectional study which is
done by Sjahrir and Roesyanto-Mahadi [49] on 23 Psoriasis
vulgaris patients. This study revealed there is a strong neg-
ative correlation between serum BDNF level examined
with ELISA and depression severity assessed with BDI (r =
—0.667 with significant value p = 0.001) [49].

Although our findings showed insignificant findings in
terms of hs-CRP among desired groups, reports are con-
troversial. Huang et a/. implemented a study to assess
hs-CRP levels in patients with MDD and B1D. They en-
rolled 23 MDD patients and 13 ones suffered from B1D in
manic episode as well as 31 healthy comparators. The
mean hs-CRP levels in aforementioned groups were 2 +
3.5mg/L, 5.8 £9.6 mg/Land 1.5 + 1.8 mg/L, respectively.
After adjustment for ages, their final outcomes suggested
that hs-CRP means remained significantly higher in B1D
subjects in comparison to healthy adults (p = 0.043).
However, the difference between MDD and healthy groups
did not show remarkable association (p = 0.172) [32].
Jeenger and colleagues [44] failed to prove any significant
association between CRP levels among patients with de-
pression episode and healthy control (1.936 + 1.85 mg/d|
vs. 1.713 £ 1.32 mg/dl, p=0.489). Chang and colleagues
[35] performed a cross-sectional study on 88 BD, 72
MDD and 96 healthy subjects and reported hs-CRP levels
of 621.6 ng/ml (AUC: 0.816, sensitivity: 69%, specificity:
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88%) could discriminate between BD and MDD patients.
Although we found no significant correlation in terms of
hs-CRP and depression score, data are controversial in
literature. For instance, a study suggested that patients
with higher depression scores had increased levels of
hs-CRP. However, the correlation was just significant
among women. It seems several contributing factors in-
cluding age, BMI or minor inflammation as well as resting
heart rate as an indicator of physical fithess might play
role on CRP serum levels [50]. Moreover, genetic suscept-
ibility might play an important role. In support of this, ge-
netic polymorphisms in the CRP have been shown to in-
fluence CRP levels in different cohorts of psychiatric and
non-psychiatric patients, as well as the general popula-
tion [51]. Therefore, the exact role of hs-CRP in either
MDD or BD with depressive episode needs to be more
clarified in future studies.

To best of our knowledge, this study is the first in liter-
ature evaluated simultaneous BDNF and hs-CRP levels in
Iranian patients with MDD and BD with depression. All
patients were drug free and we excluded those previously
consumed any mood stabilizer or anti-depressant agents
due to probable effect of these drugs on BDNF and
hs-CRP levels. By the way, there are several limitations.
The main one is the study design disabling us from de-
ducting any cause and effect relation between pre-de-
fined variables. The patients were not followed for occur-
rence of any other mental episodes. We also did not con-
sider the probable effects of sleep problems, sociodemo-
graphic factors including rural versus urban living status,
seasonality or duration of patients’ illness. The afore-
mentioned factors have been reported to be effective in
BDNF expression [52,53]. Also, the insignificant result in
terms of hs-CRP might be attributed to our small sample
size indicating the probable occurrence of type Il error.
Due to illegal state of alcohol consumption in Iran and
controversial reportage of alcohol usages by participants,
this factor was not assessed. Also, we were unable to as-
sess the genomic polymorphism of BDNF gene including
Val66Met polymorphism, as recently suggested, to better
clarifying our outcomes to understand whether this factor
is a trait or state biomarker [54-56]. Finally, we measured
serum BDNF levels. However, BDNF is able to cross
blood brain barrier and a positive correlation has been
suggested between serum and cortical BDNF means.

In conclusion, this study indicates that serum BDNF is

decreased more robustly among BD with depression pa-
tients followed by MDD individuals and healthy controls.
Also, this biomarker might have a good discriminatory ca-
pability for appropriate differentiation between MDD and
BD with depressive episode. Several longitudinal studies
are warranted confirming our findings.
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