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ABSTRACT

Obsessive Compulsive Disorder (OCD) is a psychiatric disorder and has different etiopathogenic mechanisms. One of
these mechanisms is immunologic factors. Studies on immunologic factors, various cytokines, and cellular elements were
investigated. In order to evaluate the immunological factors in psychiatric disorders, hemogram parameters which is a
simple and inexpensive method, have been examined. In our study, we aimed to assess hemogram parameters in drug-
naive, comorbidity-free adolescents with OCD comparing with controls.

Drug-naive, comorbidity free 31 OCD patients and 47 healthy adolescents without organic or psychiatric disease were
included in our study.

Lymphocytes, RDW, platelets, and PCT values of the adolescents with OCD were significantly lower than those of the
control group. Hemogram parameters such as WBC, hemoglobin, RBC, HCT, MCV, MCH, MCHC, MPV, Neutrophils,
neutrophil-lymphocyte ratio, and the platelet-lymphocyte ratio of the study group and control group were similar.

Our results indicate that lymphocytes and RDW prone to be lower in adolescents with OCD. The results of our study are
consistent with the previous studies, showing decreased hemogram parameters associated with inflammation in adolescents
with OCD. Our study suggests that we need further follow-up study to enlighten the role of inflammation in the etiology
and treatment of OCD comprehensively.
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Introduction

Obsessive-compulsive  disorder (OCD) is a
neuropsychiatric  disorder  with  recurrent
obsessions and/or compulsions that cause
distress, time-consuming and/or  significant
disruption (1). The prevalence of OCD is %1-3
(2). OCD is divided into 2 groups according to the
age of onset; carly onset (12-14 years) and late
onset (20-22 years) (3,4). Childhood-onset OCD is
suggested to be distinguished with late-onset
OCD by different etiopathogenic mechanisms
(4,5).

The pathophysiology of OCD is still unknown,
recent studies have focused primarily on neuro-
transmitters, such as serotonin, dopamine, and
glutamate (6,7). The previous studies have focused
on environmental factors such as psychosocial
stressors, trauma, and other infectious and their
effects on inflammatory  process. The

inflammatory processes alter gene expression in a
way that influences the serotoninergic and
dopaminergic systems, catecholamine modulation,
and glutamate pathways (8,9). Although the
etiopathology is still unclear, these changes in the
paths that process corticostriatal information are
thought to be because of epigenetic mechanisms
and have a causative role in OCD symptoms (10).

Studies regarding the pathophysiology of OCD
have emphasized the importance of
immunological mechanisms (10-12). The relation
between Group A B-hemolytic streptococcus
infections and OCD onset or exacerbation in
some children also show that immunological
factors play a role in the etiology of OCD (13).
Besides to streptococcus infection, other
infectious diseases such as Borrelia burgdorferi,
mycoplasma, Toxoplasma gondii, or Borna disease
virus have been related with OCD (11,14).
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Table 1. Socio-demographic Characteristics of the Patticipants

Patient group Control group P
n (%) n (%)
Gender
Male 15 (48.4) 32 (68.1) .082*
Female 16 (51.6) 15 (31.9)
Age 14.90 £ 2.38 14.65 £ 1.37 .609%*
BMI 19.50 £ 2.62 19.97 £ 3.25 597H*

BMI: body mass *Chi-square test ** Student’s t-test

PANDAS (Pediatric autoimmune neuropsychiatric
disorders associated with streptococcal infection)
is a well-known disease which develops as an
autoimmune response following to streptococcal
infection. Role of immunologic mechanisms in the
etiology of OCD 1is increasing interest even
though the PANDAS criteria are not fully met
(14). Some studies have mentioned a dysregulation
of the immune function in OCD based on
alterations in innate and adaptive immune-related
parameters such as proinflammatory cytokine
levels (15-17), antineuronal antibodies (12,18,19),
or hypothalamus-pituitary-adrenal axis
dysregulation (20,21). As it has been shown in
other  psychiatric  disorders, =~ HPA  axis
dysregulation is exhibited in OCD patients and
specifically increased levels of cortisol (22-20),
and plasma ACTH (22) have been shown.

In the literature, it is seen that inflammatory
processes in OCD are investigated in various
aspects. The processes used in researches are
difficult and expensive techniques to use in daily
practice. On the other hand, several hemogram
parameters have been investigated to evaluate the
inflammatory states in both organic (27,28) and
psychiatric disorders in recent publications. There
are several studies investigating the hemogram
parameters of adult patients with a major
depressive disorder (29,30), bipolar disorder (31)
and schizophrenia (32). Basic points in the
investigation of these parameters are based on the
ease of use and economical in daily practice. In
the studies conducted on this subject, it is seen
that there is only one study evaluating hemogram
parameters in adult OCD patients (33). There is
no study evaluating hemogram parameters in
adolescents with OCD in terms of inflammation
in the literature. Since one of the most common
onsets of OCD is the adolescence period, the
investigation of the relationship between
inflammation and OCD through hemogram
parameters in this period may provide important
contributions to the literature.

We aimed to evaluate the hemogram parameters
of  treatment-naive  and  comorbidity-free

adolescent OCD patients by comparing controls
to determine the role of inflammation in OCD.

Materials and Methods

Study Population: Our sample consisted of 31
adolescent patients with OCD and 47 controls. The
study group composed of the patients who admitted
to the Child and Adolescent Mental Health
Outpatient Clinic of Van Training and Research
Hospital between February 1 and November 31,
2017, and diagnosed with OCD. The clinical
diagnosed was made by researchers with the help of
semi-structured  interviews. The control group
consisted of the voluntary adolescents who were
referred to a pediatrics outpatient clinic without
physical or psychiatric diseases. The controls and the
study subjects were similar regarding age, sex, and
body mass index (BMI). Before starting the study,
Ethics Committee approval was obtained from the
Van Training and Research Hospital Ethics
Committee (January 26, 2017, no. 2017/1). All
participants in the study and their relatives were
informed about the study, and their informed consent
was obtained. Blood samples of the adolescent with
OCD were taken from the same nurse from
antecubital vein before starting the treatment. The
exclusion criteria were determined as having the
comorbid mental disorder, chronic or inflammatory
diseases, local ot systemic infection in the last month,
using alcohol or substance, smoking and using any
medical drug. Obesity was also one of the exclusion
criteria because chronic systemic inflammation has a
role in the etiopathogenesis of metabolic syndrome in
obesity  (34). Children's height and weight
measurements were taken by the same child nurse and
BMI were calculated by the researchers initially.
Participants filled out a information collection form
regarding their sociodemographic characteristics.
Diagnostic interviews of adolescents were conducted
with KSADS (Affective Disorders and Schizophrenia
Schedule for School Age Children Present and
Lifetime) by researchers.
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Table 2. Hemogram parameters for paricipants

Variables Patient group Control group . >
Mean SD Mean SD

WBCs (103/uL) 7.01 1.66 7.35 1.56 -0.766 A4 4HE
Hemoglobin (g/dL) 14.98 1.25 14.59 1.14 1.414 Jd61*
RBCs (106/uL) 5.35 0.45 5.31 0.31 0.398 .692%
HCT (%) 43.90 3.10 43.09 2.73 1.216 228*
MCV (fL) 82.32 5.67 81.34 4.09 0.888 377*
MCH (pg) 28.10 2.32 27.53 1.71 1.240 219%*
MCHC (g/dL) 34.12 1.11 33.83 1.09 1.137 .259%*
MPV (fL) 10.05 0.90 9.88 1.09 0.683 496%*
RDW (%) 12.81 0.95 13.48 1.10 -2.768 .007*
Neutrophils (103/pL) 3.84 1.30 3.81 1.21 -0.266 791
Lymphocytes (103/uL) 2.48 0.66 2.80 0.58 -2.216 027+*
Platelets (103/pL) 263.90 54.74 309.63 67.14 -3.160 .002*
PCT (%) 0.26 0.05 0.39 0.47 -3.446 001+
NLR 1.63 0.63 1.57 1.19 -1.486 37k
PLR 112.76 34.60 114.29 29.99 -0.207 .837*

Notes: The data are expressed as the mean * standard deviation(SD). * Student’s t-test. ** Mann—Whitney U-test

Data Collection Materials

Sociodemographic Form: The sociodemographic
data were collected by the help of a self-report survey
created by researchers regarding participants socio-
demographic characteristics, such as age, sex, and
previous or current physical diseases, smoking,
alcohol and/or drug use.

Kiddie Schedule for Affective Disorders and
Schizophrenia-Present and Lifetime Version (K-
SADS-PL): K-SADS-PL is developed by Kaufman et
al. (35) and has been translated into Turkish by
Gokler et al. (36). It is a semi-structured diagnostic
interview, which helps clinicians to make a diagnosis
according to the Diagnostic and Statistical Manual of
Mental Disorders.

Sampling and Analyses of Hemogram Blood
Test: Blood samples were taken early in the morning
at least after 12 hours of fasting. Blood samples of the
subject were received from their antecubital veins and
performed in the Biochemical Laboratory using a
Sysmex XN1000.

Statistical ~ Analysis: Statistical analysis  was
performed with SPSS 22. The mean and the standard
deviation values with minimal and maximal levels
were used for the statistical expression of the groups.
Student’s t-test was used for comparing of the
continuous and normally distributed variables
between the groups, as the Mann—Whitney U test was
performed the comparison of abnormally distributed
and non-parametric variables. The value of Cohen's d
and the effect-size correlation were calculated using
the means and standard deviations of the two groups.

Chi-square test was used for comparing of categorical
variables of the groups. A p value of < 0.05 was
evaluated as statistically significant.

Results

Socio-demographic features of groups such as age,
gender and BMI of study group were similar. The
mean ages of study group (14.90%£2.38) and the
controls (14.65%£1.37) were similar; 48.4% (n=15)
of the patient group and 68.1% (n=32) of the
control group were boys. And also there was no
difference between the groups in term of gender.
The BMI of patient group (19.50£2.62) and the
control group (19.9713.25) were similar in terms
of average. The characteristics of the participants
are shown in (Table 1).

Hemogram parameters for participants are shown
in (table 2). Lymphocytes (Cohen's d=-0.51, effect
size r=-0.24), RDW (Cohen's d=-0.65, effect size
r=-0.30), platelets (Cohen's d=-0.74, effect size
r=-0.34), and PCT (Cohen's d=-0.38, effect size
r=-0.19) values of the adolescents with OCD were
significantly lower than those of the control
group. WBC, hemoglobin, RBC, HCT, MCV,
MCH, MCHC, MPV, Neutrophils, NLR, and PLR
parameters were similar between two groups.

Discussion

In our study, we aimed to evaluate hemogram
parameters to understand the inflammation state of
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adolescents with OCD by comparing controls. The
results of our study showed that the lymphocyte and
RDW wvalues in adolescents with OCD were lower
than those of controls and there was no difference
between the groups on NLR, PLR, and MPV which
are other essential hemogram parameters explored in
psychiatric disorders.

Inflammation plays a critical role in OCD etiology
(10-12). HPA axis disorders, vatrious cytokines, and
cellular elements were investigated in various studies
in this field (33,37). In the study investigating the
HPA axis, Gustafsson et al. showed a similar
hypercortisolism in child and adolescent populations
as previously demonstrated in adult OCD patients
(23). When we look at cytokine studies in OCD, a
study conducted by Fluidman et al. has been reported
an increase in cortisol levels and a significant decrease
in TNF-a and IL-6 levels in OCD patients after
exposure therapy (24). In another study, Denys et al.
found a marked decrease in TNF-o and NK activity
levels in OCD patients compared to controls (37).
The other study reported higher levels of IL-1 and
lower levels IL-2, IL-6 and TNF-a in OCD patients
(38). A meta-analysis of 12 studies related to
proinflammatory  cytokines in OCD  patients
demonstrated a significant reduction in IL.-13 levels in
OCD patients relative to controls, while there were
no differences in TNF-a and IL-6 plasma levels (15).
In the literature, it is mentioned that hypercortisolism
suppresses the immune system and reduces some
cytokines (39,40). The results of this study ate
compatible with the previous studies indicating
decreased hemogram parametres associated with
inflammation in adolescents with OCD. So, we
deduced that adolescent OCD is related to
inflammation, although the exact nature of the
relation and the mechanisms involved are not yet
understood exactly.

In the study evaluating hemogram parameters in
adults with OCD, Atmaca et al. reported that there
were no significant differences between groups
regarding hemogram parameters except neutrophil
count. In this study, there was no difference between
lymphocyte counts while neutrophil counts were low
(33). In the study of Denny et al, there was no
significant difference in hemogram parameters of
OCD patients when compared to controls. In our
study, lymphocyte were found to be
significantly lower than the control group, and there
was no significant difference in other blood cell
counts related to inflaimmation from the control
group. Regarded as a result similar to previous studies
this low rate may be related to the elevated levels of
cortisol which is an immune suppressor hormone in
OCD.

counts

On the other hand, publications evaluating the
reciprocal relations between lymphocytes and pro-
inflammatory cytokines such as 1L-1 and TNF-aare
present in the literature. There are publications
investigating the relationship between TNF-a and
central  neurotransmitters, especially  serotonin.
Therefore, it can be evaluated that a significant
decrease in lymphocyte in our study is a result parallel
to publications that indicate low levels of TNF- levels
in OCD. This low level may indirectly affect central
neurotransmitters.  Investigations of lymphocyte-
cortisol hormone and lymphocyte-proinflammatory
cytokine associations in larger studies may provide
significant contributions to literature.

Another remarkable result of our study was that the
RDW levels were significantly lower in OCD group
than the control group RDW, one of the hemogram
parameters is calculated by an automatic hematology
analyzer and predicts erythrocytic  variability.
Increased  RDW  level  reflects  inefficient
erythropoiesis, which may be a result of systemic
inflammation (41). In a study exploring inflammation
in autistic children, there was no significant difference
in mean RDW of the patient group compared to
controls (42). In a study evaluating adolescent patients
with depression, there was no significant difference in
terms of RDW levels when compared to the control
group (43). RDW has been investigated children with
acute appendicitis (27), acute rheumatic carditis (44)
and sepsis (45). RDW which is an indicator of
inflammation in organic diseases in children is not
evident in psychiatric disorders. The results of our
study showed that RDW was significantly lower in the
patient group, consistent with previous studies
indicating that the immunity might be suppressed

NLR, PLR, and MPV are the prominent hemogram
parameters to assess inflammation in psychiatric
disorders. In the study evaluating hemogram
parameters in adults with OCD, Atmaca et al
reported that there were no significant differences
between groups regarding hemogram parameters
except neutrophil count (33). In a study conducted in
patients with adolescent depression, while only NLR
in the patient group was significantly higher than the
control group, there were no significant differences
between the two groups regarding PLR and MPV
(43). The results of our study can be interpreted as
similar to the studies in which no significant
difference in these variables was found with other
psychiatric disor

parameters in larg

contribute more intormation to literature.

The most important limitation of our study was the
lack of a scale that assessed the severity of OCD. The
second limitation of our study is that our findings
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cannot be generalized to all OCD patients because
our sample is relatively small. Another limitation of
our study is that we only examined complete blood
count; HPA axis and other parameters associated with
inflammation were not evaluated. Not being sensitive
or specific of the hemogram parameters which were
assessed in our study for OCD diagnosis may be
regarded as a limitation. The relationship between
RDW and iron deficiency may also be considered as
another limitation of our study. However, in our
study, the use of a semi-structured scale for diagnosis,
inclusions of patients who have not started any
medication and did not have comorbidities are
considered strength aspects of our study.

In this study, we reported that lymphocytes and RDW
tend to be lower in adolescents with OCD. A simple,
cheap method hemogram may also help clinicians
assessing the OCD. We propose the clinicians that
this simple blood test can give an idea about the
presence of the inflammatory process in OCD.
However, studies on these parameters in larger
samples with OCD patients will contribute more
information to literature. Further follow-up studies
are required to enlighten the role of inflammation in
the etiology and treatment of OCD.

References

1. American Psychiatry Association, Diagnostic
and statistical manual of mental disorders
(DSM-5®). 2013: American Psychiatric Pub.

2. Ruscio, A., et al, The epidemiology of
obsessive-compulsive disorder in the National
Comorbidity ~ Survey  Replication. Mol
Psychiatry 2010; 15: 53-63.

3. Stewart SE, Geller DA, Jenike M, et al. Long-

term  outcome of pediatric  obsessive-
compulsive disorder: a meta-analysis and
qualitative review of the literature. Acta

Psychiatr Scand 2004; 110: 4-13.

4. Dell'Osso B, Benatti B, Hollander E, et al.
Childhood, adolescent and adult age at onset
and related clinical correlates in obsessive-
compulsive disorder: a report from the
International College of Obsessive-
Compulsive Spectrum Disorders (ICOCS). Int
J Psychiatry Clin Pract 2016; 20: 210-217.

5. Taylor S. Early versus late onset obsessive-
compulsive disorder: evidence for distinct
subtypes. Clin Psychol Rev 2011; 31: 1083-
1100.

6. Westenberg H.G, N.A. Fineberg, and D.
Denys, Neurobiology of obsessive-compulsive
disorder: serotonin and beyond. CNS Spectr,
2007; 12: 14-27.

7. Rotge JY, Aouizerate B, Tignol J, Bioulac B,
Burbaud P, Guehl D. The glutamate-based

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

genetic immune hypothesis in obsessive-
compulsive disorder. An integrative approach
from genes to symptoms. Neuroscience 2010;
165: 408-417.

Pauls DL, Abramovitch A, Rauch SL, Geller
DA. Obsessive-compulsive  disorder: an
integrative  genetic and  neurobiological
perspective. Nat Rev Neurosci 2014; 15: 410-
424,

Ciranna L. Serotonin as
glutamate- and GABA-mediated
neurotransmission: implications in

physiological functions and in pathology. Curr
Neuropharmacol 2006; 4: 101-114.

a modulator of

da Rocha FF, Correa H, Teixeira AL.
Obsessive-compulsive disorder and
immunology: a review. Prog

Neuropsychopharmacol Biol Psychiatry 2008;
32: 1139-1146.

Teixeira AL, Rodrigues DH, Marques AH,
Miguel EC, Fontenelle LF. Searching for the
immune basis of obsessive-compulsive
disorder. Neuroimmunomodulation. 2014; 21:
152-158.

Morer A, Vifias O, Lazaro L, et al. Subtyping
obsessive-compulsive disorder: clinical and
immunological findings in child and adult
onset. | Psychiatr Res 2006; 40: 207-213.
Murphy, T.K., R. Kurlan, and J. Leckman, The
immunobiology  of  Tourette's  disorder,
pediatric autoimmune neuropsychiatric
disorders associated with Streptococcus, and
related disorders: a way forward. ] Child
Adolesc Psychopharmacol, 2010; 20: 317-331.
Swedo, S., J. Leckman, and N. Rose, From
research subgroup to clinical syndrome:
modifying the PANDAS criteria to describe
PANS (pediatric acute-onset neuropsychiatric
syndrome). Pediatr Therapeut, 2012. 2(2): 113.
Received December 006, 2011; Accepted
January 30, 2012; Published February 02, 2012
Gray, S.M. and M.H. Bloch, Systematic review
of proinflammatory cytokines in obsessive-
compulsive disorder. Curr Psychiatry Rep,
2012. 14(3): 220-228.

Simsek, S., et al., Serum cytokine profiles of
Children with Obsessive-Compulsive Disorder
shows the evidence of autoimmunity. Int ]
Neuropsychopharmacol, 2016. 19(8).

Rao, N.P, et al, Plasma cytokine
abnormalities in drug-naive, comorbidity-free
obsessive—compulsive disorder. Psychiatr Res,
2015. 229(3): 949-952.

Dale, R.C., et al., Incidence of anti-brain
antibodies in children with obsessive—
compulsive disorder. Br ] Psychiatry, 2005.
187(4): 314-319.

Morer, A., et al., Antineuronal antibodies in a
group of children with obsessive—compulsive

East ] Med Volume:24 , Number:1 , January-March/2019

27



20.

21.

22.

23.

24,

25.

20.

27.

28.

29.

30.

31.

32.

Ugar et al / Simple Markers In Adolescent Obsessive-Compulsive Disorder

disorder and Tourette syndrome. | Psychiatr
Res, 2008. 42(1): 64-68.

Furtado, M. and M.A. Katzman,
Neuroinflammatory pathways in anxiety,
posttraumatic stress, and obsessive

compulsive disorders. Psychiatr Res, 2015.
229(1): 37-48.

Simsek, S., et al., Cortisol and Brain-Derived
Neurotrophic ~ Factor  Levels Prior to
Treatment in Children With Obsessive-
Compulsive Disorder. J Clin Psychiatry, 2016.
77(7): €855-9.

Kluge, M., et al., Increased nocturnal secretion
of ACTH and cortisol in obsessive compulsive
disorder. ] Psychiatr Res, 2007. 41(11): 928-
933.

Gustafsson, P.E., et al., Diurnal cortisol levels
and cortisol response in youths with
obsessive-compulsive disorder.
Neuropsychobiology, 2008. 57(1-2): 14-21.
Fluitman, S.B., et al., Disgust affects TNF-o,
IL-6 and noradrenalin levels in patients with
obsessive—compulsive disorder.
Psychoneuroendocrinology, 2010. 35(6): 906-
911.

Lord, C., et al., Physiological stress response
in postpartum women with obsessive—
compulsive  disorder: A pilot  study.
Psychoneuroendocrinology, 2011. 36(1): 133-
138.

Morgado, P., et al,
obsessive—compulsive disorder is related with
obsessive but not compulsive symptoms.
Front Psychiatry, 2013. 4.

Bozlu, G., et al., Diagnostic value of red blood
cell distribution width in pediatric acute
appendicitis. Pediatr Int, 2016. 58(3): 202-205.

Dogru, M., M.F. Evcimik, and A.A. Cirik, Is
neutrophil-lymphocyte ratio associated with
the severity of allergic rhinitis in children? Eur
Arch Otorhinolaryngol, 2016. 273(10): 3175-
3178.

Aydin  Sunbul, E., et al, Increased
neutrophil/lymphocyte ratio in patients with
depression is correlated with the severity of
depression and cardiovascular risk factors.
Psychiatry Investig, 2016. 13(1): 121-126.
Demircan, F., et al,, The impact of red blood
cell distribution width and
neutrophil/lymphocyte ratio on the diagnosis
of major depressive disorder. Neurol Ther,
2016. 5(1): 27-33.

Yildiz, M., et al, Simple markers for
subclinical inflammation in the different
phases of bipolar affective disorder. Archives
of Clinical Psychiatry (Sdo Paulo), 2016. 43(6):
143-146.

Kulaksizoglu, B. and S. Kulaksizoglu,
Relationship between neutrophil/lymphocyte

Perceived stress in

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

ratio with oxidative stress and
psychopathology in patients with
schizophrenia. Neuropsychiatr  Dis Treat,

2016. 12: 1999.

Atmaca, M., et al., Neutrophils Are Decreased
in Obsessive-Compulsive Disorder:
Preliminary Investigation. Psychiatry Investig,
2011. 8(4): 362-365.

Lee, Y.-H. and R.E. Pratley, The evolving role
of inflaimmation in obesity and the metabolic
syndrome. Curr Diab Rep, 2005. 5(1): 70-75.
Kaufman, J., et al, Schedule for affective
disorders and schizophrenia for school-age
children-present and lifetime version (K-
SADS-PL): initial reliability and validity data. ]
Am Acad Child Adolesc Psychiatry, 1997.
36(7): 980-988.

Gokler, B., et al., Reliability and validity of

schedule for affective disorders and
schizophrenia for school age children-present
and lifetime version-Turkish version (K-

SADS-PL-T). Cocuk ve Genglik Ruh Sagligt
Dergisi/Turkish ~ Journal of Child and
Adolescent Mental Health, 2004. 11(3): 109-
116.

Denys, D., et al., Decreased TNF-a and NK
activity in obsessive-compulsive disorder.
Psychoneuroendocrinology, 2004. 29(7): 945-
952.

Erbay, L.G., et al,, Serum IL-1, IL-2, IL.-4, IL-
6, IL-10, TNF-«, and IFN-y levels in drug-
free, comorbidity-free obsessive-compulsive
disorder patients. Anatolian Journal of
Psychiatry 2018; 19(2):157-162

Maes, M., H.Y. Meltzer, and E. Bosmans,
Psychoimmune investigation in obsessive-
compulsive  disorder: assays of plasma
transferrin, IL-2 and IL-6 receptor, and IL-18
and IL-6 concentrations. Neuropsychobiology,
1994. 30(2-3): 57-60.
Maes, M., et al,
disturbances in mitogen-induced lymphocyte
interleukin-1§
interleukin-2  receptor  production.
Psychiatr Scand, 1991. 84(4): 379-386.
Forhécz, Z., et al., Red cell distribution width
in heart failure: prediction of clinical events
and relationship with markers of ineffective
erythropoiesis, inflammation, renal function,
and nutritional state. American heart journal,
2009. 158(4): 659-666.

Tonhajz

Depression-related

soluble
Acta

responses and and

1n autisin SpPLLiluLLl UIdDULULL, L INLDPILALULY

Health. 2015, Springer. 93-98.

Ucar, HN., S. Eray, and D. Murat, Simple
peripheral markers for inflammation in
adolescents with major depressive disorder.
Psychiatry and Clinical Psychopharmacology,
2018: 1-7.

East ] Med Volume:24 , Number:1 , January-March/2019

28



44, Kucuk, M., et al., Red blood cell distribution 45. Ramby, A.L., et al., Red blood cell distribution

width: can it be a predictive marker for width as a pragmatic marker for outcome in
long-term valvular involvement in children pediatric critical illness. PloS one, 2015. 10(6):
with acute rheumatic carditis? Int ] Lab e0129258.

Hematol, 2016. 38(5): 569-575.

East ] Med Volume:24 , Number:1 , January-March/2019

29



