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Neutrophil-to-lymphocyte ratio and platelet 
distribution width: A potential new peripheral 
biomarker in adolescent depression 
Nötrofil-lenfosit oranı ve trombosit dağılım genişliği: Adolesan           
depresyonunda potansiyel yeni bir periferik biyobelirteç

SUMMARY  
Objective: The aim of this study is to evaluate the role of 
inflammation in the underlying pathophysiology of ado-
lescent depression by evaluating neutrophile-lymphocyte 
ratio (NLR), platelet-lymphocyte ratio (PLR) and 
hemogram parameters and also to determine whether 
there is a relationship between depression severity and 
inflammatory parameters. Method: This retrospective 
study was carried out on 93 major depressive disorder 
(MDD) patients and 65 healthy control. Clinical features 
such as diagnosis date, diagnosis during admission to 
hospital using DSM-5 diagnostic criteria, comorbid phys-
ical and psychiatric illness, drug use, previous psychiatric 
diagnosis, history of suicide attempt were determined. In 
addition, hemogram parameters of the participant 
included in the study in the hospital data system were 
used. Results: NLR and platelet distribution width (PDW) 
were found to be statistically significantly higher in the 
patient group than in the control group (p<0.05). A 
weakly significant positive correlation (p=0.039, 
r=0.165) was found between NLR and depression seve-
rity scale; a positive correlation was found between PDW 
and depression scale scores and depression severity scale 
total scores (p<0.001, r=0.317; p<0.001, r=0.320, 
respectively). Discussion: NLR and PDW were found to 
be significantly higher in patients with MDD than in 
healthy controls, and it supports the possible role of low-
grade inflammation in the pathophysiology of MDD. In 
the next years, prospective studies in which hemogram 
parameters are evaluated together with proinflammato-
ry cytokines will more clearly illuminate the role of 
inflammation and platelet activation in the etiology of 
MDD in adolescents.  
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ÖZET 
Amaç: Şizofreni, otizm spektrum bozukluğu ve dikkat 
eksikliği hiperaktivite bozukluğu (DEHB) gibi 
nörogelişimsel bozuklukların bağırsak-beyin ekseniyle 
ilişkili olabileceği son zamanlarda vurgulanmıştır. 
Zonulin, gastrointestinal mukoza hücreleri arasındaki sıkı 
bağlantıların bütünlüğünü değiştiren bir proteindir. 
DEHB'li çocuklarda serum zonulin düzeylerini ve semp-
tom şiddeti ile ilişkisini araştırmayı amaçladık. Yöntem: 
21 DEHB hastası ve 19 kontrol dahil edildi. Zonulin 
seviyeleri kan örneklerinden elde edildi. DEHB belirti-
lerinin klinik şiddeti, Conners’ Ebeveyn Derecelendirme 
Ölçeği-Gözden Geçirilmiş/Uzun Form (CPRS-R/L) ve 
Conners’ Öğretmen Derecelendirme Ölçeği-Gözden 
Geçirilmiş/Uzun Form (CTRS-R/L) ile değerlendirildi. 
Bulgular: Gruplar arasında yaş, cinsiyet ve vücut kitle 
indeksi (VKİ) açısından anlamlı fark yoktu. DEHB 
grubunun ortalama serum zonulin düzeyi 13.45±9.08 ve 
kontrol grubunda 21.32±19.96 idi. Gruplar arasında 
anlamlı fark yoktu (t=1.99, p=0.51). DEHB grubunda 
serum zonulin düzeyleri ile CTRS-R / L skorları arasında 
anlamlı korelasyon (R=0.82, p<0.01) bulundu. Bu kore-
lasyon, VKİ ve cinsiyet değişkenleri kontrol edildiğinde de 
devam etti (R=0.85, p<0.01). Sonuç: DEHB semptom 
şiddeti ile serum zonulin düzeyleri arasında anlamlı bir 
ilişki bulunmakla birlikte, DEHB olan çocuklar ve          
kontroller arasında anlamlı bir fark bulunamamıştır. 
Anahtar Sözcükler: Dikkat eksikliği, zonulin, çocuk, 
bağırsak
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INTRODUCTION  
Epidemiological studies have revealed that the 
prevalence of depression is between 2% and 8% in 
youth. Although most young people with major 
depressive disorder (MDD) recover after their first 
depressive episode, 40% to 70% of them suffer a 
relapse within 3 to 5 years. (1). MDD is associated 
with an increased risk of suicide, poor school per-
formance, deterioration in social skills, social with-
drawal, and substance use in childhood and adoles-
cence (2). Despite increasing studies in recent 
years, the patophysiology of major depressive di-
sorder is still not fully elucidated. Studies have 
focused on various mechanisms such as alterations 
in serotonergic, noradrenergic, dopaminergic and 
glutamatergic systems, increase in inflammation, 
abnormalities of hypothalamo-pituitary axis, vascu-
lar changes and decreased neurogenesis. While the 
various biological mechanisms existed in depres-
sion indicate that MDD may actually represent se-
veral biologically different diseases, studies have 
shown that all these pathways are interrelated (3). 
Increasing evidence highlights the role of low-
grade inflammation in the underlying pathophysi-
ology of MDD (4, 5). Smith first revealed that 
inflammation caused by macrophages had an 
important role in the pathophysiology of depres-
sion (6). Subsequent studies reported a close rela-
tionship between proinflammatory changes and 
depression (7). It was found that the levels of 
inflammatory markers such as IL-1β, IL-2, IL-6, 
TNF-α, CRP and PGE2 increase in patients with 
depression (8). High levels of inflammatory mark-
ers and proinflammatory cytokines in MDD, the 
relationship between MDD and many different fac-
tors (stress, medical diseases, obesity, inadequate 
diet, decrease in sleep duration, social isolation) 
resulting in an increase in inflammatory markers,   
the mood affected by the drugs that affect the 
immune system (such as interferon),  the high inci-
dence of MDD in inflammatory or autoimmune 
diseases, the similarity of major depression 
between the situation called "illness behavior" in 
response to the increase of proinflammatory 
cytokines in infection or inflammation, the effect of 
psychotropic drugs-especially antidepressant drugs 
on inflammatory processes supports the role of 
inflammatory mechanisms in the pathophysiology 

of major depressive disorder (9, 10). 
Neutrophiles, lymphocytes, and platelets play a 
role in the control of inflammation, and systemic 
inflammation is associated with changes in the 
amount and composition of blood cells in circula-
tion (11). Neutrophiles are the first defense cells of 
innate immunity that contribute to phagocytosis 
and apoptosis via inflammatory mediators. 
Lymphocytes represent the regulatory and protec-
tive part of the immune response (12). It has been 
stated that the neutrophile/lymphocyte ratio 
(NLR) is an indicator of systemic inflammation and 
stress in important diseases (13). In addition, it has 
been found that the level of CRP, which is frequent-
ly used and which is an indicator of inflammation, 
has a high correlation with white blood cell count 
and NLR ratio (14). Platelet and platelet-derived 
agents have a role in angiogenesis, inflammation 
and immunity. Platelet activation primarily per-
forms the process of hemostasis if any damage 
occurs in the blood vessel. Besides, platelet activa-
tion occurs during the acute and chronic inflamma-
tory response process (15). Mean platelet volume 
(MPV) is determined by the number of existing 
megakaryocytes during platelet production, and 
this factor is associated with platelet function and 
activation (16). MPV has been found to be an indi-
cator of platelet activation in the evaluation of pro-
thrombotic and pro-inflammatory processes in va-
rious diseases (17). Platelet distribution width 
(PDW) is defined as a measure of variation in 
platelet size, which may be an indicator of active 
platelet release (18). MPV, PDW, NLR and 
platelet-lymphocyte ratio (PLR) are low-cost and 
easily reproducible tests that can be measured in 
simple laboratory conditions and can be easily cal-
culated from white blood cell count(13, 19, 20). 
Recently, MPV, platelet PDW, NLR and PLR have 
been examined as new inflammatory markers in 
many psychiatric diseases such as adult schizophre-
nia, bipolar disorder, and MDD (21-23). 
As far as we know, there are few studies aiming to 
evaluate neutrophile-lymphocyte ratios and 
platelet-lymphocyte ratios in adolescent depression 
(24). The aim of this study is to evaluate the role of 
inflammation in the underlying pathophysiology of 
adolescent depression by evaluating neutrophile-
lymphocyte ratio, platelet-lymphocyte ratio and 
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hemogram parameters (MPV, PDW, RBC) and 
also to determine whether there is a relationship 
between depression severity and inflammatory 
parameters. 
METHOD 
This retrospective study was carried out on 93 
MDD patients and 65 healthy control  who applied 
to Manisa Celal Bayar University Faculty of 
Medicine Child and Adolescent Psychiatry Clinic 
between January 2017 and December 2019. The 
current study was carried out by scanning the files 
of patients who applied to Manisa Celal Bayar 
University Medical Faculty Hospital.  Also, clinical 
features such as diagnosis date, diagnosis during 
admission to hospital using DSM-5 diagnostic cri-
teria, comorbid physical and psychiatric illness, 
drug use, previous psychiatric diagnosis, history of 
suicide attempt were determined. In addition, 
hemogram (hemoglobin (Hb), erythrocyte count 
(RBC), hematocrit (Hct), white blood cell count 
(WBC), neutrophil, lymphocyte, platelet, PDW, 
MPV) data in the hospital data system of the cases 
included in the study were noted down. 
Patients aged between 11 and 18 years who were 
diagnosed with major depressive disorder accor-
ding to the DSM-5 diagnostic criteria were includ-
ed in the MDD group. Patients with comorbid 
mental retardation, psychotic disorders, bipolar 
disorder and autism spectrum disorder were 
excluded from the study. Cases with suicide 
attempts in the last 6 weeks were not included in 
the study due to recent studies showing that suicide 
attempts (taking medication or other methods) 
increase inflammation in the body.  Aged between 
11-18, who applied to our clinic for various reasons 
(academic failure, forgetfulness, adolescence age 
problems, relationship problems) and was not diag-
nosed with any psychiatric disorder. Participants 
who met the inclusion and exclusion criteria and 
had DSM-5 level-2 depression, DSM-5 depression 
severity scale-child form scales were included in the 
study. No structured interview form was applied to 
the participants. The healthy control group was 
consisted of young people who did not have a psy-
chiatric disorder (in the past and during the study 
period) or did not attempt suicide. Exclusion crite-

ria for all participants were determined as having a 
family history of bipolar disorder, presence of acute 
(infection) or chronic medical disease (diabetes 
mellitus, hypertension, cardiological disease), 
genetic or neurological disease, use of any medica-
tion (anti-inflammatory drug in the last 1 month or 
immunosuppressant drug use in the last 6 months), 
psychotropic drug use in the last 3 months, alcohol 
or substance addiction, smoking, body mass index 
above 30, WBC above 10,500 and below 4000,  ane-
mia or leukopenia detection in the laboratory tests.  
Depression severity of the participants in the study 
was obtained by using the DSM-5 Depression 
Severity Scale Child Form and DSM-5 Level-2 
Depression Scale Child Form scale scores.  DSM-5 
Level-2 Depression Scale Child Form is designed 
to be used in the initial evaluation and treatment of 
children and adolescents with or without a diagno-
sis of depressive disorder (or with or without clini-
cally severe depressive disorder symptoms). Its 
validity and reliability were made by Sapmaz et al. 
(25). DSM-5 Depression Severity Scale Child Form 
is designed to be used in the initial evaluation and 
treatment of children and adolescents diagnosed 
with depressive disorder (or clinically severe 
depressive disorder symptoms). Its validity and reli-
ability were established by Sapmaz et al.  (26). 
The hemogram data of the cases included in the 
study were used during the first application before 
the psychotropic medication was started. NLR was 
determined by comparing absolute neutrophile and 
absolute lymphocyte counts; the platelet-lympho-
cyte ratio (PLR) was obtained by comparing the 
absolute platelet and absolute lymphocyte ratio. 
All hemogram evaluations were performed by 
using the Sysmex XT 2000i Automated 
Hematology Analyzer (GMI, MN, USA). The 
study was performed in accordance with the provi-
sions of the World Medical Association 
Declaration of Helsinki and approval was obtained 
from the local ethics committee with the decision 
numbered 20.478.486. 
Statistical analysis 

The data obtained from the study were evaluated 
by using the SPSS (The Statistical Package for 
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Social Sciences) 21.0 package program. 
Continuous variables obtained by measuring were 
expressed as mean±standard deviation; categorical 
variables were expressed as percentages and num-
bers. The numerical data suitability for the normal 
distribution was tested with the Shapiro Wilk test. 
The Student-t test was used in independent groups 
to compare the mean between two groups with nor-
mal distribution among numerical variables, and 
the Mann Whitney U test, which is a non-paramet-
ric test, was used for those who did not show nor-
mal distribution. Chi-square analysis and Fisher’s 
Exact Test were used to compare categorical data. 
In order to determine the direction and level of the 
relationship between numerical variables, Pearson 
correlation test was used for those with normal dis-
tribution, Spearman correlation test was used for 
those who did not show normal distribution. A p-
value<0.05 was accepted as statistically significant 
in all analyses. 
RESULTS  
Of 398 patients in the first sample group diagnosed 
with MDD, 120 of them had psychotropic drug use, 
27 of them had medical disease, 34 of them had 
anti-inflammatory drug use, 16 of them had con-
comitant psychiatric disorder (included in the 
exclusion criteria), 14 of them had obesity, 8 of 
them was smoking, 18 of them had inappropriate 
(WBC above 10,500 or below 4000) hemogram 
parameters, 64 of them had incomplete hemogram 
parameters or file records, 4 of them had a family 
history of bipolar disorder ; therefore, they were 
excluded from the study and the other 93 patients 
were included in the study. 
Sociodemographic and Clinical Features 
The study includes 93 (58.9%) MDD patients and 
65 (41.1%) healthy control patients. There is no 
statistically significant difference between the 
groups in terms of age, gender and body mass 
index. The mean age of the MDD group was 
detected as 14.61±1.79 years, and 14.12±1.84 years 
in the healthy control group (p=0.096). The num-
ber of female patients is higher than the number of 
male patients in both the patient group and the 
healthy control group. In the MDD group, it was 

determined that 61 (65.5%) patients had concomi-
tant comorbid psychiatric disorders, while 32 
(34.5%) patients had no concomitant comorbid dis-
order. The sociodemographic and clinical features 
of the cases included in the study are shown in 
Table 1. 
Hemogram Parameters 
As shown in Table 2, NLR and PDW were found to 
be statistically significantly higher in the patient 
group than in the control group (p<0.05). There 
was no statistically significant difference between 
the groups in terms of Hb, Htc, WBC, neutrophile, 
lymphocyte, platelet and MPV levels (p>0.05).  
The relationship between hemogram parameters 
and depression scale and severity of depression was 
evaluated with Spearman Correlation analysis. In 
the analysis, no significant difference was found 
between the neutrophile, lymphocyte, platelet, 
PLR, MPV levels and the depression scale and 
depression severity scale total scores (p>0.05). 
A weakly significant positive correlation (p=0.039, 
r=0.165) was found between NLR and depression 
severity scale; a positive correlation was found 
between PDW and depression scale scores and 
depression severity scale total scores (p<0.001, r= 
0.317; p<0.001, r=0.320, respectively). 
The NLR and PDW values showing significant dif-
ferences between the MDD and control groups 
Table 1. Sociodemographic and Clinical Characteristics of the MDD Group and the 

Healthy Control Group 

 
MDD  (n=93) Healthy control 

(n=65) 

p value 

Age 14.61–1.79 14.12–1.84 0.096* 

Female gender (n %) 66 (%70) 45 (%69) 0.814** 

Body mass index 

(mean–sd) 

21.49–1.21 21.32–1.16 0.618** 

Presence of 

Psychiatric Disease 

in the Family (n %) 

44 (%47) 12 (%18) <0.001** 

Suicide Attempt 

History (n %) 

25 (%27) 0 (%0) <0.001** 

Depression Scale 

Total Score 

(mean–sd) 

54.41–9.67 25.32–7.19 <0.001* 

Depression Severity 

Scale Total Score 

(mean–sd) 

18.42–4.60 4.47–3.86 <0.001* 

* Mann Whitney U test, ** Ki-kare test, sd: Standart deviation 



were further analyzed using AUC. NLR and PDW 
had favorable diagnostic value for MDD. AUC 
value for NLR and PDW was found to be similar 
(AUC:0.606, 95% CI: 0.51–0.69; p = 0.024 and 
AUC: 0.664, 95% CI: 0.58–0.74; p < 0.001, respec-
tively).  Using a cut-off point (>1.55) of NLR, the 
sensitivity, specificity, and likelihood ratio for 
MDD were 62.4%, 53.8% and 1.35, respectively. 
Using a cut-off point (>16.05%) of PDW, the sen-
sitivity, specificity, and likelihood ratio for MDD 
were 61.3%, 63.1% and 1.42, respectively. 
When the hemogram parameters of MDD patients 
with comorbid disorders and MDD patients with-
out comorbid disorders were evaluated, no statisti-
cally significant difference was found between the 
groups (p>0.05). 
In the patient group, hemogram parameters were 
compared in terms of gender. Hb, Htc and Rbc le-
vels were found to be significantly lower in girls 
than boys (p<0.001). There was no significant dif-
ference between genders in the patient group in 
terms of WBC, neutrophil, lymphocyte, platelet, 
MPV, PDW, NLR and PLR levels. There was no 
significant difference between genders in terms of 
total depression scores (DSM-5 Depression 
Severity Scale Child Form and DSM-5 Level-2 
Depression Scale Child Form ) in the patient group 
(respectively, p= 0.774 and p= 0.084). 
Hemogram parameters of patients with a history of 
suicide attempt and those without a history of sui-

cide attempt were compared in the patient group. 
In the analysis, no significant difference was found 
between the groups in terms of WBC, Hb, Htc, 
MPV, lymphocyte, NLR, PLR, MCV, PDW, neu-
trophil levels (p>0.05). Platelet and RBC levels 
were found to be significantly higher in patients 
without a history of suicide attempt than in patients 
with a history of suicide attempt (p= 0.010, 
p=0.012, respectively). 
DISCUSSION  
The main finding of this study is that NLR and 
PDW were found to be higher in drug-naive 
depressive adolescents compared to healthy con-
trol patients although there was no significant dif-
ference between the groups in terms of WBC, neu-
trophil, lymphocyte and platelet counts. Also, a sig-
nificant relationship was found between the severi-
ty of depression and NLR and PDW. 
Despite the growing literature searching the rela-
tionship between depression and inflammatory 
markers in children and adolescents, results to date 
have been inconsistent. Although some studies in 
particular have reported that the beginning of 
depression leads to inflammation, the relationship 
between depression and inflammation is unclear 
(27). In a meta-analysis study conducted with child-
ren and adolescents in 2019, a positive relationship 
was found between TNF-alpha and depression 
compared to healthy control groups (28). In anot-
her recent meta-analysis study conducted with   
children and adolescents, a significant relationship 
was found between CRP and IL-6 and depressive 
symptoms (27). 
Inflammatory ratios which reflect the proportion of 
cells involved in different immune or inflammatory 
pathways provide a simple way to search variations 
in leukocyte subpopulations (29). These ratios are 
less affected by exercise, catecholamine release, 
and other confounding factors and provide better 
information than other leukocyte parameters mea-
sured alone or other commonly used markers of 
inflammation (30). Inflammation rates have less 
cost and less limitations in terms of availability than 
other inflammation markers such as cytokines (29). 
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Table 2.  Comparison of hemogram parameters, neutrophil -lymphocyte ratios and 

platelet-lymphocyte ratios between major depressive disorder group and healthy controls 

Parameter MDD  (n=93) 

(mean–sd) 

Healthy control 

(n=65) 

(mean–sd) 

p value 

Hb (g/dL) 13.18–1.28 13.42–1.09 0.225* 

Htc (%) 39.36–3.44 40.26–2.86 0.090* 

RBC 4.73–0.41 4.96–1.13 0.074** 

WBC (103/uL) 7.38–1.5 7.13–1.41 0.311* 

Neutrophil (103/uL) 4.20–1.18 3.87–1.03 0.068* 

Lymphocyte 

(103/uL) 

2.46–0.56 2.57–0.58 0.220* 

Platelet (103/uL) 274.69–58.68 284.26–57.79 0.312* 

MPV 9.32–1.03 9.58–0.92 0.109* 

NLR 1.78–0.61 1.56–0.50 0.024** 

PLR 115.91–31.06 115.42–35.17 0.535** 

PDW 16.18–0.52 15.94–0.33 0.001* 

Hb: Hemoglobin, Hct: Hematocrit, RBC: Erythrocyte count, WBC: White blood cell count, 

NLR: Neutrophil/lymphocyte ratio; PLR: Platelet -lymphocyte ratio; MPV: Mean platelet 

volume, PDW: Platelet distribution width, sd: Standart deviation 

*: Student-t test, **Mann Whitney U test 



As these inflammatory rates reflect two immune 
pathways, they are probably less affected by con-
founding factors and are more reliable in evaluat-
ing inflammation than evaluating neutrophils, 
monocytes, platelets, or lymphocytes individually 
(31, 32). When the literature is examined, it is evi-
dent that there are limited studies with the adoles-
cent age group although there are many studies 
conducted with depressed adults. In studies con-
ducted with adolescents who did not use medica-
tion recently and had depression; no significant dif-
ference was found between the depressive group 
and the healthy control group in terms of PLR 
although NLR was found to be significantly higher 
in patients with depression compared to healthy 
control group (24,33). In the same studies, a posi-
tive correlation was found between NLR and the 
severity of depression. In studies conducted with 
depressed adults, NLR was found to be higher in 
patients with depression than in healthy control 
group (21, 34). In addition, in a meta-analysis study 
conducted with the adult group, NLR levels were 
found to be higher in patients with depression com-
pared to healthy control group (35). In this respect, 
the current study is similar to previous studies and 
supports that NLR has an increase in patients with 
depression and is correlated with the severity of 
depression. 
In this study, PDW was found to be higher in 
depressed adolescents compared to healthy control 
group, and there was a positive correlation between 
PDW level and depression severity. PDW measures 
volume variability in platelet size, platelet activa-
tion-related changes, and reflects heterogeneity in 
platelet morphology (36). Platelet activation is 
mediated by inflammatory molecules such as sero-
tonin, dopamine, glutamate, cytokines and P-
selectin (29). Additionally, platelets carry large 
amounts of serotonin and glutamate in their gran-
ules and contain serotonin receptors and trans-
porters on their cell surfaces (39, 40). As it is 
known, serotonin, dopamine and glutamate path-
ways are existed in the pathophysiology of depres-
sion and antidepressant drugs generally affect 
these pathways. As far as we know, there has been 
no study examining the relationship between PDW 
level and depression in adolescents yet. When the 
literature is examined, it is seen that there are stu-
dies supporting that PDW is associated with some 

psychiatric disorders in the adult group. In studies 
conducted with adult patients with first episode 
schizophrenia and panic disorder, PDW levels were 
found to be significantly higher than healthy con-
trol group (41-43). It was also emphasized that 
PDW could be a good diagnostic marker or predic-
tive marker in panic disorder (42). In the current 
study, the platelet level has not differed significant-
ly between the groups, and it has been determined 
that there is no significant relationship between the 
platelet count and the severity of depression.  On 
the other hand, the fact that the PDW level, which 
indicates platelet activation, has been found to be 
higher in depressed patients and is positively corre-
lated with the severity of depression, suggests that 
the change in platelet activation rather than 
platelet count may be involved in the etiology of 
depression. 
Although this study provides additional evidence 
that inflammatory processes and platelet activation 
are involved in the etiology of major depressive di-
sorder in adolescents, it has some limitations. The 
limitations of the current study are that it is a retro-
spective study, not applying a structured interview 
form to the participants, the duration of illness and 
the number of depressive episodes in adolescents 
with depression were not determined, the clinical 
subtypes of depression were not differentiated, and 
the level of any proinflammatory cytokines was not 
measured. In addition, conditions such as lifestyle, 
adolescence and stress factors that might affect 
hemogram parameters were not excluded. 
Evaluation of the hemogram parameters of the 
cases included in the study before using psy-
chotropic drugs, the evaluation of the relationship 
between the severity of depression and the 
hemogram parameters, and the meticulous exclu-
sion of additional medical diseases are the 
strengths of the study. 
CONCLUSION  
According to the data obtained, it is possible to say 
that inflammation plays a role in the etiology of 
MDD. This study indicates that it is available in 
practice and NLR and PDW obtained from avai-
lable blood tests are significantly higher in patients 
with MDD than in healthy control group, and it 
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supports the possible role of low-grade inflamma-
tion in the pathophysiology of MDD. In addition, 
these parameters have been found to be associated 
with the clinical severity of depression. In conclu-
sion, we can speculate that neutrophil-lymphocyte 
and PDW are useful in determining the severity of 
inflammation in adolescent depression. In the next 
years, prospective studies in which hemogram 
parameters are evaluated together with proinflam-
matory cytokines such as CRP and interleukins will 
more clearly illuminate the role of inflammation 
and platelet activation in the etiology of major 
depressive disorder in adolescents. 
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