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ABSTRACT
Introduction: Symptomatic and etiopathologic heterogeneity of schizophrenia (SCH) and 
bipolar disorder (BD) can be adequately addressed using a dimensional approach to psy-
chopathology, as well as interpreting physiological properties and markers as predictors of 
disease onset and relapse. Risk factors, genetic and environmental, are likely to modify the 
neurobiological processes characteristic of certain physiological processes that manifest to a 
greater degree of overlapping symptoms. One of the most common laboratory tests in psychi-
atric patients is a standard laboratory blood test. It gives us an insight into the general somatic 
condition of the patient. It assesses the ability to transport oxygen to tissues and carbon diox-
ide back to the lungs via erythrocytes (RBC) and hemoglobin (HGB) as their most important 
constituents, and is also an indicator of iron status and blood oxygenation. Aim: Schizophrenia 
(SCH) and bipolar disorder (BD) are psychiatric disorders whose complex etiology and patho-
genesis are still far from known. A correlation between red blood cell abnormalities and these 
diseases has been recognized in some studies. One of the most common laboratory tests 
in psychiatric patients is a standard laboratory blood test. However, so far there is a small 
number of published papers that relate to the relationship between laboratory parameters of 
blood and the aim of this paper is to reveal more light in this subject. Methods: The research 
was done as an observational prospective clinical study that has evaluated different physio-
logical and pathological parameters in patients with BD and SCH over a two-year period. A 
total of 159 patients with schizophrenia, 61 patients diagnosed with bipolar disorder and 82 
healthy subjects participated in this study. Results: At baseline, BD compared to SCH patients 
had higher mean lymphocyte count (2,6±0,7 vs. 2,0±0,6x109; p=0,006) and haemoglobin 
concentration (146,8±12,2 vs. 140,2±14,7 g/L; p=0,03), and significantly lower red cell dis-
tribution width (13,6±2,2 vs. 14,7±1,8%; p=0,008). In both BD and SCH patients there was a 
significant number of patients with low red blood cells count and low haemoglobin concentra-
tion, and high MCH and MCHC at baseline and at 3 and 6 months of follow up. Conclusions: 
The finding that SCH as well as BD differed from controls with respect to red blood cells, he-
moglobin, lymphocytes, and average platelet count was consistent with previous findings and 
could be understood as a qualitative measure in the evaluation of this sample. The fact that 
no association with other parameters was found, as well as an association with the diagnosis, 
does not exclude that these associations can be found in larger samples.
Key words: Schizophrenia, Bipolar disorder, Blood cells

1. INTRODUCTION
Symptomatic and etiopathologic heterogeneity of schizophrenia (SCH) 

and bipolar disorder (BD) can be adequately addressed using a dimensional 
approach to psychopathology, as well as interpreting physiological properties 
and markers as predictors of disease onset and relapse. Risk factors, genetic 
and environmental, are likely to modify the neurobiological processes char-
acteristic of certain physiological processes that manifest to a greater degree 
of overlapping symptoms. Several parallel studies on the endophenotype of 
SCH and BD have investigated the genotype-endophenotype relationship (1, 
2), which is a sufficiently informative explanation of the extent to which these 
two diseases share etiopathophysiology (3). There are many different aspects 
that can be discussed in these disorders, and one of them is the physiological 
characteristics of the red blood cell. A correlation between red blood cell ab-
normalities and these diseases has been recognized in previous studies. (4-6).

One of the most common laboratory tests in psychiatric patients is a stan-
dard laboratory blood test. It gives us an insight into the general somatic 
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Bipolar disorder
(N=31)

Schizophrenia
(N=58) p-value

WBC (x109) 8.0±2.0 8.4±2.6 0.6
NEU (x109) 4.6±1.7 5.7±2.1 0.09
LYM (x109) 2.6±0.7 2.0±0.6 0.006

MONO (x109) 0.6±0.2 0.5±0.2 0.6
EOS (x109) 0.15±0.1 0.15±0.1 0.9

BASO (x109) 0.07±0.02 0.07±0.02 0.4
RBC (x1012) 4.7±0.4 4.6±0.5 0.2

HGB (g/L) 146.8±12.2 140.2±14.7 0.03
HCT (%) 42.5±3.4 41.0±4.1 0.09
MCV (fL) 90.1±3.7 89.2±4.8 0.4
MCH (pg) 31.1±1.4 30.5±1.9 0.1

MCHC (g/L) 345.8±11.8 342.3±11.4 0.2
RDW (%) 13.6±2.2 14.7±1.8 0.008

PLT (x106) 270.1±57.6 276.8±65.9 0.6
MPV (fL) 7.8±1.5 7.4±0.95 0.1

Table 1. Complete blood count in patients with bipolar disorder and 
schizophrenia at baseline

condition of the patient. It assesses the ability to trans-
port oxygen to tissues and carbon dioxide back to the 
lungs via erythrocytes (RBC) and hemoglobin (HGB) as 
their most important constituents, and is also an indi-
cator of iron status and blood oxygenation (7, 8). He-
matocrit (HCT) is the volume of erythrocytes in a unit 
of whole blood. Erythrocyte constants are calculated 
from the number of erythrocytes, the concentration of 
HGB and HCT and give information about the quality 
of erythrocytes. MCV (mean cell volume) is the average 
volume of erythrocytes, and provides information about 
the size of erythrocytes. MCHC (mean cell hemoglo-
bin concentration) represents the average hemoglobin 
concentration per liter of erythrocytes. RDW (red cell 
distribution width) refers to a measure of RBC size vari-
ability, and specifically indicates the existence of one or 
more erythrocyte populations, and is also an important 
prognostic indicator of treatment efficacy. Changes in 
the values   of individual RBC constants are diagnostical-
ly significant in the classification of individual hemato-
logical diseases and are always observed in correlation 
with the obtained values   of RBC count and HGB con-
centration. Leukocytes (WBC), are formed in the bone 
marrow and participate in the immune response. There 
are five different types of white blood cells; they are all 
part of the body’s defenses. Neutrophilic granulocytes 
are the most abundant and defend with their phagocyt-
ic activity. Monocytes are immature cells, precursors of 
macrophages, high defense capabilities within tissues. 
Eosinophilic granulocytes participate in the body’s de-
fense against allergic agents and parasitic infections. 
Lymphocytes participate in humoral and cellular immu-
nity with their T and B subpopulations. Basophilic gran-
ulocytes participate in the allergic response. There are 
already few well known hypothesis about correlation of 
SCH and immune blood parameters. One of them sug-
gest that cytokines that are produced by chronically ac-
tivated macrophages and T-lymphocytes are the key in-
dicators or mediators of schizophrenia (9). Second one 
postulates that shift from Th1 in Th2 immune responses 
is major feature in SCH (10). And there is an observation 
that activated CNS microglia release pro-inflammatory 
cytokines and free radicals that cause abnormal neuro-
genesis, neuronal degradation, and white matter abnor-
malities contributing to the pathophysiology of schizo-
phrenia (11). However, so far there is a small number of 
published papers that relate to the relationship between 
laboratory parameters of blood and the aim of this paper 
is to reveal more light in this subject.

2. AIM
Schizophrenia (SCH) and bipolar disorder (BD) are 

psychiatric disorders whose complex etiology and patho-
genesis are still far from known. A correlation between 
red blood cell abnormalities and these diseases has been 
recognized in some studies. One of the most common 
laboratory tests in psychiatric patients is a standard lab-
oratory blood test. However, so far there is a small num-
ber of published papers that relate to the relationship 

between laboratory parameters of blood and the aim of 
this paper is to reveal more light in this subject.

3. METHODS
The research was done as an observational prospec-

tive clinical study that has evaluated different physio-
logical and pathological parameters in patients with BD 
and SCH over a two-year period. Implementation, ex-
amination and determination of clinical, test and labora-
tory parameters were performed together with all other 
routine procedures within the treatment and monitor-
ing of patients during hospitalization at the Psychiatric 
Clinic, Clinical Center University of Sarajevo (CCUS), 
so that ethical principles of working with patients were 
not violated.

Symptoms of SCH and BD were determined using 
validated instruments to assess the most reliable psychi-
atric diagnosis. A total of 159 patients with SCH, 61 pa-
tients diagnosed with BD and 82 healthy subjects (HC) 
participated in this study. In a period of two years, 77 
patients with SCH in hospital and 82 patients with SCH 
in outpatient treatment, 38 patients with BD in hospital 
and 23 patients with BD in outpatient, at the Psychiat-
ric Clinic, CCUS and 82 HC, were included. Patients 
on hospital treatment were included from consecutive 
admissions. The lifetime best diagnosis assessment with 
assessment of all episodes during life was awarded ac-
cording to DSM-IV criteria, using information from 
multiple sources. The study included: Patients diag-
nosed with SCH and BD diagnosed according to DSM-
IV criteria and HC who do not have any of the psychi-
atric disorders, as well as negative heredity and patients 
older than 18 years and younger than 65. The study did 
not include: Patients who refuse to participate in stud-
ies, patients with somatic diseases that affect the change 
in blood count, as well as patients who are unable to give 
their oral and written informed consent.
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4. RESULTS
During the two-year period, the study included 77 

patients with SCH in hospital and 82 SCH patients in 
outpatient treatment, 38 patients with BD in hospital, 
and 23 patients with BD in outpatient treatment at the 
Psychiatric Clinic, CCUS as well as 82 HC.

Mean age in patients with BD was 42.5±10.1 years and 
was not significantly different compared to mean age 

in SCH patients (39.1±10.4 years; p=0.15). Most of the 
BD patients were in the age group 45-54 years (45,2% 
patients), while SCH patients were more prevalent in 
younger age groups.

At baseline, BD compared to SCH patients had high-
er mean lymphocyte count (2.6±0.7 vs. 2.0±0.6x109; 
p=0.006) and haemoglobin concentration (146.8±12.2 
vs. 140.2±14.7 g/L; p=0.03), and significantly lower red 
cell distribution width (13.6±2.2 vs. 14.7±1.8%; p=0.008) 
(Table 1).

At 3 months follow-up, BD patients compared to SCH 
patients had significantly higher mean corpuscular vol-
ume (90.9±4,1 vs. 88.6±4.4 fL; p=0.02), haemoglobin 
concentration (31.2±1.5 vs. 30.3±1.8 pg; p=0.02) and 
mean platelets volume (8.3±2.1 vs. 7.3±1.3 fL; p=0.008) 
(Table 2).

At 6 months follow-up, BD patients compared to SCH 
patients had significantly higher neutrophil (5.1±2.2 vs. 
4.1±1.4 x109; p=0.04), lymphocyte (2.6±0.7 vs. 2.1±0.7 
x109; p=0.024) and monocyte count (0.6±0.1 vs. 0.4±0.2 
x109; p=0.003)(Table 3).

Red cell distribution width was significantly lower in 
BD compared to SCH patients (12.9±1.8 vs. 14.2±2.4%; 
p=0,02). Mean white blood cells, neutrophil, lympho-
cyte, eosinophil, basophil and platelets count were 
within referral values in both BD and SCH patients at 
baseline, 3 and 6 months of follow up. However, in both 
BD and SCH patients mean monocyte count was signifi-
cantly lower compared to referral values. Low monocyte 
count (<0.8x109) was found in 94.1% of BD and in 95.5% 
of SCH patients at baseline and at 3 and 6 months fol-
low-up. In both BD and SCH patients there was a signif-
icant number of patients with low red blood cells count 
and low haemoglobin concentration, and high MCH 
and MCHC at baseline and at 3 and 6 months of follow 
up (Table 4).

Distribution of patients with BD and SCH with low 
and hight red cells distribution width at baseline and 3 
and 6 months of follow-up is shown in Figure 2. There 
was a significantly higher number of BD patients with 
low red cells distribution width (29.0%) compared to 
SCH patients (8.6%) at baseline (X2=6.5 ; p=0.039). Low 
mean platelets volume was prevalent in both BD and 
SCH patients at baseline and on follow-up. Analyzing 
the changes in blood count from baseline to 6 months 
follow up, there was a significant decrease in MCHC val-
ues in patients with BD. Mean MCHC significantly de-
creased from baseline to 6 months follow-up (345.8±11.8 
vs. 339.1±8.9g/L; p=0.049) (Table 5).

Bipolar disorder
(N=31)

Schizophrenia
(N=58) p-value

WBC (x109) 7.3±2.0 7.4±2.1 0.9
NEU (x109) 4.6±1.8 4.9±1.5 0.7
LYM (x109) 2.2±0.5 2.0±0.6 0.2

MONO (x109) 0.5±0.2 0.5±0.2 0.9
EOS (x109) 0.14±0.2 0.15±0.2 0.8

BASO (x109) 0.06±0.04 0.06±0.03 0.5
RBC (x1012) 4.8±0.6 4.8±0.5 0.98

HGB (g/L) 148.4±15.7 144.4±15.0 0.2
HCT (%) 43.3±4.2 42.3±4.2 0.3
MCV (fL) 90.9±4.1 88.6±4.4 0.02
MCH (pg) 31.2±1.5 30.3±1.8 0.02

MCHC (g/L) 342.7±8.5 341.6±11.0 0.6
RDW (%) 13.9±2.2 14.1±2.8 0.7

PLT (x106) 255.2±58.1 261.4±55.7 0.6
MPV (fL) 8.3±2.1 7.3±1.3 0.008

Table 2. Complete blood count in patients with bipolar disorder and 
schizophrenia 3 months after follow-up

Bipolar disorder
(N=31)

Schizophrenia
(N=58) p-value

WBC (x109) 8.1±2.4 7.2±2.5 0.2
NEU (x109) 5.1±2.2 4.1±1.4 0.04
LYM (x109) 2.6±0.7 2.1±0.7 0.024

MONO (x109) 0.6±0.1 0.4±0.2 0.003
EOS (x109) 0.13±0.1 0.15±0.1 0.52

BASO (x109) 0.07±0.04 0.05±0.04 0.2
RBC (x1012) 4.8±0.4 4.7±0.4 0.5

HGB (g/L) 146.8±11.8 143.0±13.9 0.2
HCT (%) 43.2±3.0 42.2±3.6 0.2
MCV (fL) 90.5±3.6 89.4±4.0 0.25
MCH (pg) 30.7±1.4 30.3±1.8 0.4

MCHC (g/L) 339.1±8.9 339.4±12.6 0.9
RDW (%) 12.9±1.8 14.2±2.4 0.02

PLT (x106) 262.9±71.0 273.1±66.2 0.5
MPV (fL) 7.8±1.3 7.4±1.5 0.25

Table 3. Complete blood count in patients with bipolar disorder and 
schizophrenia 6 months at follow-up

BD
(N=31)

SCH
(N=58)

Baseline 3 mo(s) follow-up 6 mo(s) follow-up Baseline 3 mo(s) follow-up 6 mo(s) follow-up
Low RBC 6 (19.4%) 5 (16.1%) 4 (12.9%) 13 (22.4%) 9 (15.5%) 7 (12.1%)
Low HGB 9 (29.0%) 7 (22.6%) 5 (16.1%) 24 (41.4%) 16 (27.6%) 21 (36.2%)
Low HCT 12 (38.7%) 8 (25.8%) 5 (16.1%) 29 (50%) 18 (31.0%) 17 (29.3%)
Low MCV 3 (9.7%) 5 (16.1%) 2 (6.4%) 15 (25.9%) 13 (22.4%) 12 (20.7%)
High MCH 15 (48.4%) 14 (45.2%) 10 (32.3%) 20 (34.5%) 17 (29.3%) 16 (27.6%)

High MCHC 10 (32.3%) 6 (19.4%) 1 (3.2%) 17 (29.3%) 12 (20.7%) 7 (12.1%)

Table 4. Red blood cells parameters in patients with bipolar disorder and schizophrenia at baseline and 3 and 6 months of follow-up.
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In SCH patients, mean white blood cells count signifi-
cantly decreased from baseline to 6 months follow-up 
(8.4±2.6 vs. 7.2±2.5x109; p=0,02), as well as neutrophils 
(5.7±2.1 vs. 4.1±1.4x109; p=0,004), monocytes (0.5±0.2 
vs. 0.4±0.2 x109; p=0.02) and red cells distribution width 
(14.7±1.8 vs. 14.2±2.4%; p=0.007) (Table 6).

5. DISCUSSION
The aim of this study was to investigate the differenc-

es in red and white blood cell parameters in a sample 
of patients with SCH and BD. The study confirmed that 
there are differences for some of the analyzed parame-
ters. Upon admission, patients with BD had higher mean 
lymphocyte counts and HGB concentrations compared 
to patients with SCH and a significantly lower width of 
red blood cell distribution. In our study, patients with 
BD had higher hemoglobin concentrations compared 
with patients with SCH, in contrast to the results of the 
study by Wysokinski and Szczeposka (2018) who found 

that patients with SCH had a higher mean HGB and 
erythrocyte count. In the given study, patients with BD 
had reduced red blood cell parameters, which is in line 
with many studies that support the hypothesis that low 
values   of red blood cell parameters may contribute to 
the risk of developing of some psychiatric disorder as de-
pression (12). Patients with SCH had significantly high-
er HCT values compared with patients with BD, which 
is consistent with previous research showing the same 
results due to dehydration that occurs due to acute psy-
chosis (13). Inflammatory processes are thought to play 
a significant role in the etiopathogenesis of BD and there 
are some suggestions that inflammatory cytokines in the 
systemic circulation suppress erythropoesis, resulting 
in inflammatory anemia, known as chronic anemia. The 
results of our study, which included an assessment of 
the values   of blood parameters within the red line of pa-
tients with BD, are consistent with the results of a study 
conducted by a group of authors (14). This indicates that 
the values   of RBC, HCT and the average concentration 
of HGB in the blood in patients diagnosed with BD were 
reduced in comparison with the control group of sub-
jects. By comparing the values   of hemograms in patients 
with BD and HC in the control group, it was shown that 
the ratios of inflammatory cells changed during manic 
episodes, which actually supports the hypothesis of ac-
tivation of inflammatory processes during this episode.

Also, patients with BD have the highest values   of MCV 
and MCH, and at the same time the lowest mean val-
ues   of RBC. The most common occurrence of eryth-
rocyte values   below the lower limit was found in a pa-
tient diagnosed with BD. Interestingly, it has not been 
confirmed by previous observations indicating that 
there are differences in hematological parameters with 
respect to the type of episode within BD. Hochman et 
al. observed that patients had elevated HGB and HCT 
values   during a depressive episode and decreased HGB 
and HCT values   during a manic episode (15). Compared 
with patients with SCH, there was a significantly higher 
percentage of subjects with evident anemia or impaired 
values   of erythrocyte parameters who were diagnosed 
with affective disorders. In most of these parameters, 
male patients in whom it was increased. In most epide-
miological studies, as well as in ours, the values   of most 
red blood cell parameters were elevated in male subjects 
(16). By cross-section of clinical groups, age was nega-
tively correlated with most parameters. In the examined 
group of patients with SCH, the majority were male, 
younger age and these two discrepancies resulted in a 
better hematological status of this group. The study in-
dicated that there are differences in red line parameters 
when comparing groups of patients with diagnoses of 
SCH, unipolar depression, and BD (both manic and de-
pressive episodes). In patients with unipolar or BD, the 
appearance of anemia or deviations in the values   of red 
line parameters when compared with patients with SCH 
is evident. A positive correlation between age and MCV 
as well as erythrocyte values, and negative correlations 
of age and other parameters, were found in all examined 
groups. Many psychiatric patients have an increased risk 

Baseline 3 months 
follow-up

6 months 
follow-up p-value

WBC (x109) 8.0±2.0 7.3±2.0 8.1±2.4 0.3
NEU (x109) 4.6±1.7 4.6±1.8 5.1±2.2 0.6
LYM (x109) 2.6±0.7 2.2±0.5 2.6±0.7 0.2

MONO (x109) 0.6±0.2 0.5±0.2 0.6±0.1 0.9
EOS (x109) 0.15±0.1 0.14±0.2 0.13±0.1 0.9

BASO (x109) 0.07±0.02 0.06±0.04 0.07±0.04 0.4
RBC (x1012) 4.7±0.4 4.8±0.6 4.8±0.4 0.9

HGB (g/L) 146.8±12.2 148.4±15.7 146.8±11.8 0.9
HCT (%) 42.5±3.4 43.3±4.2 43.2±3.0 0.6
MCV (fL) 90.1±3.7 90.9±4.1 90.5±3.6 0.7
MCH (pg) 31.1±1.4 31.2±1.5 30.7±1.4 0.4

MCHC (g/L) 345.8±11.8 342.7±8.5 339.1±8.9 0.049
RDW (%) 13.6±2.2 13.9±2.2 12.9±1.8 0.2

PLT (x106) 270.1±57.6 255.2±58.1 262.9±71.0 0.6
MPV (fL) 7.8±1.5 8.3±2.1 7.8±1.3 0.4

Table 5. Complete blood count in patients with bipolar disorder at 
baseline and during follow-up

Baseline 3 months 
follow-up

6 months 
follow-up p-value

WBC (x109) 8.4±2.6 7.4±2.1 7.2±2.5 0.02
NEU (x109) 5.7±2.1 4.9±1.5 4.1±1.4 0.004
LYM (x109) 2.0±0.6 2.0±0.6 2.1±0.7 0.9

MONO (x109) 0.5±0.2 0.5±0.2 0.4±0.2 0.02
EOS (x109) 0.15±0.1 0.15±0.2 0.15±0.1 0.4

BASO (x109) 0.07±0.02 0.06±0.03 0.05±0.04 0.2
RBC (x1012) 4.6±0.5 4.8±0.5 4.7±0.4 0.9

HGB (g/L) 140.2±14.7 144.4±15.0 143.0±13.9 1.0
HCT (%) 41.0±4.1 42.3±4.2 42.2±3.6 0.7
MCV (fL) 89.2±4.8 88.6±4.4 89.4±4.0 0.5
MCH (pg) 30.5±1.9 30.3±1.8 30.3±1.8 0.95

MCHC (g/L) 342.3±11.4 341.6±11.0 339.4±12.6 0.9
RDW (%) 14.7±1.8 14.1±2.8 14.2±2.4 0.007

PLT (x106) 276.8±65.9 261.4±55.7 273.1±66.2 0.35
MPV (fL) 7.4±0.95 7.3±1.3 7.4±1.5 0.037

Table 6. Complete blood count in patients with schizophrenia at 
baseline and during follow-up
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of developing cardiovascular diseases caused by athero-
sclerotic disorders, obesity and smoking, monitoring of 
impaired redness is necessary.

During the 3-month follow-up, patients with BD had 
significantly higher average erythrocyte volume com-
pared to patients with SCH, which is consistent with the 
Wysokinski and Szczeposka (2018) study (12). Patients 
suffering from SCH and BD had significantly lower red 
blood cell and HGB values   at the beginning of treatment, 
as well as after three and six months, which is consistent 
with many studies (17). This is supported by the fact that 
SCH is a serious and complex multifactorial disorder of 
unknown etiology that significantly impairs the quality 
of life and that people with this disease also suffer from 
other somatic diseases that are unrecognized and un-
treated in as many as 50% of cases. Significant risk factors 
are smoking, obesity, inadequate diet, reduced physical 
activity (18). They are more likely to have various somat-
ic diseases that are often neglected and untreated. Car-
diovascular, cerebrovascular and malignant diseases are 
the most common. Red blood cell parameters may also 
be due to other factors such as drugs, which we did not 
include in this study which may be considered a draw-
back of the study. On the other hand, the findings were 
accompanied by a significant reduction in MCHC in pa-
tients with BD, compatible with other studies, suggest-
ing inflammation as a possible cause of elevated RDW 
and PDW (19, 20). Studies have shown that serotonin 
metabolism disorders result in increased levels of oxi-
dative stress. Thus, it can affect the membrane of eryth-
rocytes and platelets. Due to damage to the antioxidant 
defense system, ROS can damage the endothelium and 
activate platelets that cause cardiovascular disease (21). 
The evaluation of MPV, RDW and PDW regarding the 
development of laboratory methods in the sciences of 
clinical hematology has become routine. However, they 
are not commonly used in diagnosis and monitoring 
(22). In our study, there was a significantly higher num-
ber of patients with BD with a low red cell width (29.0%) 
compared to patients with SCH (8.6%) at baseline (X2 = 
6.5; p = 0.039) (Figure 2). Low mean platelet counts were 
also present in patients with BD and SCH in the initial 
phase and after follow-up (Figure 3). Certain studies 
have shown an association between platelet counts and 
serotonin transporters, which are later associated with 
an increased risk of cardiovascular disease in people 
with depression and anxiety (23).

A low average platelet count, in our study, was also 
present in patients with SCH and BD during hospital-
ization, as well as 3 and 6 months after outpatient treat-
ment. Platelet volume depends on increased platelet ac-
tivation or production and on the presence of immature 
platelets in the peripheral blood. Platelet activation and 
its release from granules leads to a reduction in platelet 
volume, which is associated with a decrease in periph-
eral platelets, so bone marrow activity and the presence 
of immature platelets in the blood is inevitable, leading 
to an increase in PDW (24, 25). Studies of platelet dis-
orders in people with anxiety indicate damage to the se-
rotonin transporter. In this study, a significant reduction 

in MPV indicates a possible disorder of serotonin me-
tabolism and its transporters, which could be a possible 
therapeutic guide in these patients. A study by Atagun et 
al (2016) demonstrated a characteristic improvement in 
this parameter for lithium users (26). Circulating blood 
cells can be disturbed both qualitatively and quantita-
tively in psychiatric disorders. Previous studies have 
reported changes in blood cell number and function 
in psychiatric disorders. The changes may be related to 
different etiologies in different psychiatric disorders but 
also to medications. If the findings are replicated in rela-
tion to drugs it will help to resolve the different biologi-
cal pathways in SCH and BD.

Hochman et al. (15) found that patients during a de-
pressive episode have higher levels of HGB and HCT 
and lower levels of HGB and HCT during episodes of 
mania (15). For most parameters, male gender was asso-
ciated with reduced risk below normal values, while age 
was associated with increased risk. As shown in larger 
epidemiological studies, men have higher values   of most 
red blood cell parameters (16). Also, age was negatively 
associated with most parameters in all clinical groups. 
In the study group, patients with schizophrenia were 
significantly younger. This deviation may result in bet-
ter hematologic parameters in patients with SCH. In our 
study, there is no difference in gender representation 
among the examined groups.

Our study showed that patients with BD had a signifi-
cantly higher number of total lymphocyte patients com-
pared to patients with SCH, which is consistent with a 
study conducted by Selzuck et al in 2017 (27). Also, the 
total number of neutrophilic lymphocytes was signifi-
cantly higher at the beginning of the study in relation to 
the period after three months of follow-up in patients 
with both BD and SCH, which correlates with a study 
conducted by Catak et al. 2018. Patients with BD had 
a higher number of lymphocytes during the psychotic 
phase of the disease, while the number of lymphocytes 
was reduced during the clinical remission of the disease 
(30). The same speaks in favor of the previously estab-
lished theory of inflammatory activation that occurs in 
affective disorders. Based on these changes in the im-
mune system, it can be assumed that other therapeutic 
strategies for affective disorders are possible, such as the 
application of anti-inflammatory and monoclonal an-
tibody therapy. Analysis of white blood cell count and 
reactive protein C value in patients with psychotic dis-
orders may indicate the severity of the clinical picture 
within the psychotic illness, as well as the therapeutic 
response. The study, conducted by Johann Steiner and 
colleagues, included the analysis of blood samples from 
253 hospitalized patients diagnosed with a psychotic 
disorder (29). Subjects were divided into two groups 
n = 129 with a diagnosis of the first psychotic episode 
and n = 124 with a diagnosis of schizophrenia who were 
not taking antipsychotics. White blood cell counts and 
CRP values   were compared in patients with psychot-
ic disorder and healthy subjects (n = 294). Neutrophil, 
monocyte, and CRP values   were found to be significant-
ly elevated in patients compared to the healthy group 
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at the beginning of the study, while eosinophils were 
decreased at the beginning of the study in the group of 
patients. Patients who had elevated neutrophil counts at 
the beginning of the study had positive symptoms pres-
ent on the PANSS-P scale.

In our study we have found that more significant blood 
lymphocyte parameters are present in patients with 
SCH in comparison with controls from BD, so our re-
search can support earlier given hypothesis.  In addition 
to this finds we are in similar observations with previous 
research that total number of lymphocytes is not related 
to antipsychotic treatment itself. CRP values   at baseline 
correlated with PANSS-P scale values   in the group of 
patients with the first psychotic episode, but not in the 
group diagnosed with SCH. Antipsychotic therapy was 
then included in all psychotic subjects (n = 163) for a 
period of 6 weeks. Neutrophil and CRP values   decreased 
during this period, remaining elevated in the healthy 
group. In contrast, eosinophil values   were elevated in 
psychotic subjects that the values   did not differ from the 
control group over a period of six weeks. The degree of 
improvement in positive symptoms after antipsychotic 
treatment correlated with changes in neutrophil con-
centration, CRP, and eosinophil levels. Decreased neu-
trophil or CRP values   and elevated eosinophil values   at 
baseline and during the study should be considered as 
markers of the therapeutic response, as these changes 
correlate with improvement on the PANSS-P scale.

Also, research conducted by Christian Núñez et al. in 
2019 included an assessment of whether white blood cell 
values   were related to brain mass volume and/or clinical 
picture. It is known that neuroradiological research has 
confirmed changes in the brain mass of patients with 
psychotic disorders, which is confirmed by the above. 
A total of 218 subjects were included (n = 137 with a 
diagnosis of the first psychotic episode and n = 81 of 
the healthy population). It was found that in the group 
of subjects with the first psychotic episode, the neutro-
phil value was associated with a reduced volume of gray 
matter and an increased volume of cerebrospinal fluid 
(CT analysis). The neutrophil value was associated with 
the overall PANSS score, including the scoring of the 
presence of perceptual delusions and avolition (31). The 
mentioned research indicated that the loss of brain tis-
sue is associated with the concentration of neutrophils 
within a psychotic disorder, which supports the hypoth-
esis of dysregulation of the immune system. Elevated 
neutrophil counts are associated with a more severe 
clinical picture, which is a promising indicator in assess-
ing the clinical picture of SCH and possibly developing 
new therapeutic approaches.

Further research is needed to better investigate in-
flammatory relationships. First, it would be useful to 
investigate a comparison between the acute phase and 
the remission phase to understand whether inflamma-
tory changes can be considered a feature or a feature of a 
specific psychiatric disorder. Secondly, it is necessary to 
study the effect of psychopharmacological treatment on 
inflammatory characteristics.

6. CONCLUSIONS
This is a study that compared the parameters of red, 

white blood cells and platelets on inpatient and out-
patient treatment. The finding that SCH as well as BD 
differed from controls with respect to red blood cells, 
hemoglobin, lymphocytes, and average platelet count 
was consistent with previous findings and could be un-
derstood as a qualitative measure in the evaluation of 
this sample. The fact that no association with other pa-
rameters was found, as well as an association with the 
diagnosis, does not exclude that these associations can 
be found in larger samples. On the other hand, this find-
ing could also indicate that certain blood parameters are 
independent of diagnosis and associated with other bio-
logical measures. In this case, research into the biologi-
cal difference between SCH and BD requires replication 
in independent studies. Further examination of the SCH 
and BD subgroups is needed to determine whether bio-
logically valid subgroups can be identified by these clear 
levels of blood parameters. If the findings are replicated 
this will help to resolve the different biological pathways 
in SCH and BD.

• Patients Consent Statement: The first author confirms that patients 
consent to enroll in the study was obtained. The authors certify that 
they have obtained all appropriate patient consent

• Authors contribution: All authors were included in all steps of 
preparation this letter and made final proof reading.

• Conflict of interest: None declared.
• Financial support and sponsorship: Nil.

REFERENCES:
1. Stanghellini G, Rossi R. Pheno-phenotypes: a holistic ap-

proach to the psychopathology of schizophrenia. Curr Opin 
Psychiatry. 2014; 27(3): 236-241.

2. Del-Monte J, Capdevielle D, Varlet M, Marin L, Schmidt RC, 
Salesse RN, et al. Social motor coordination in unaffected 
relatives of schizophrenia patients: a potential intermediate 
phenotype. Front Behav Neurosci. 2013; 7: 137.

3. Gottesman, II, Gould TD. The endophenotype concept in psy-
chiatry: etymology and strategic intentions. Am J Psychiatry. 
2003; 160(4): 636-645.

4. Riazantseva NV, Novitskii VV. Structural and metabolic 
status and functional properties of erythrocytes in schizo-
phrenic patients. Zh Nevrol Psikhiatr Im S S Korsakova. 
2002. 102: 36-42.

5. Maes M, Van de Vyvere J, Vandoolaeghe E, Bril T, Demedts 
P, Wauters A. et al. Alterations in iron metabolism and the 
erythron in major depression: further evidence for a chronic 
inflammatory process. J Affect Disord. 1996; 40: 23-33.

6. Alves de Rezende CH, Coelho LM, Oliveira LM, Penha Silva 
N. Dependence of the geriatric depression scores on age, nu-
tritional status, and haematologic variables in elderly insti-
tutionalized patients. J Nutr Health Aging. 2009; 13: 617-621.

7. George-Gay B, Parker K. Understanding the complete blood 
count with differential. J Perianesth Nurs. 2003; 18: 96-114; 
quiz 5-7.

8. Ellman LM, Vinogradov S, Kremen WS, Poole JH, Kern DM, 
Deicken RF et al. Low maternal hemoglobin during preg-
nancy and diminished neuromotor and neurocognitive per-



Tracking Blood Parameters in Schizophrenia and Bipolar Disorder

380 ORIGINAL PAPER | MED ARCH. 2020 OCT; 74(5): 374-380

formance in offspring with schizophrenia. Schizophr Res. 
2012; 138: 81-87.

9. Smith RS, Maes M. The macrophage-T-lymphocyte theory of 
schizophrenia: additional evidence. Med Hypotheses. 1995; 
45: 135-141.

10. Schwarz MJ, Müller N, Riedel M, Ackenheil M. The Th2-hy-
pothesis of schizophrenia: a strategy to identify a subgroup 
of schizophrenia caused by immune mechanisms. Med Hy-
potheses. 2001; 56: 483-486.

11. Monji A, Kato T, Kanba S. Cytokines and schizophrenia: Mi-
croglia hypothesis of schizophrenia. Psychiatry Clin Neuro-
sci. 2009; 63: 257-265.

12. Okruszek Ł, Piejka A, Wysokiński A, Szczepocka E,  Manera 
V.  Biological motion sensitivity, but not interpersonal pre-
dictive coding is impaired in schizophrenia. Journal of Ab-
normal Psychology, 2018; 127(3): 305-313. doi.org/10.1037/
abn0000335.

13. Hatta K, Takahashi T, Nakamura H, Yamashiro H, Matszaki 
I, Asukai N. et al. Laboratory findings in acute schizophrenia. 
Relevance to medical management on emergency admission. 
Gen Hosp Psychiatry. 1999; 21: 220-227.

14. Derya Guliz Mert, Hatice Terzi. Mean platelet volume in bi-
polar disorder: the search for an ideal biomarker. Neuropsy-
chiatr DiTreat. 2016; 12: 2057-2062.

15. Hochman E, Weizman A,  Valevski A,  Fischel T, Krivoy A. 
Association Between Bipolar Episodes and Fluid and Electro-
lyte Homeostasis: A Retrospective Longitudinal Study. Bipo-
lar Disord. 2014; 16(8): 781-789.

16. Troussard X, Vol S, Cornet E, Bardet V, Couaillac JP, Fossat 
C et al. Full blood count normal reference values for adults 
in France. J Clin Pathol. 2014; 67: 341-344.

17. Nishanth KN, Chadda RK, Sood M, Biswas A, Lakshmy R. 
Physical comorbidity in schizophrenia and its correlates. In-
dian J Med Res. 2017; 146(2): 281-284.

18. Dieset I, Andreassen OA, Haukvik UK. Somatic Comorbid-
ity in Schizophrenia: Some Possible Biological Mechanisms 
Across the Life Span. Schizophr Bull. 2016; 42(6): 1316-1319.

19. Huang YL, Hu ZD.  Lower mean corpuscular hemoglobin 
concentration is associated with poorer outcomes in inten-
sive care unit admitted patients with acute myocardial in-
farction. Annals of Translational Medicine, 2016 ; 4(10): 190. 

20. McClung JP, Karl J P. Iron deficiency and obesity: The contri-

bution of inflammation and diminished iron absorption. Nu-
trition Reviews, 2009; 67(2): 100-104. 

21. Heidenreich SM, Roth JP. The neurophysiology of panic on 
the ancient battlefield. New Approaches to Greek and Roman 
Warfare, 2020; 127-138.

22. May JE, Marques MB, Reddy VV, Gangaraju R.  Three ne-
glected numbers in the CBC: The RDW, MPV and NRBC 
count.  Cleveland Clinic Journal of Medicine.  2019; 86(3): 
167-172. 

23. Vizioli L, Muscari S, Muscari A. The relationship of mean 
platelet volume with the risk and prognosis of cardiovascu-
lar diseases. International Journal of Clinical Practice. 2009; 
63(10): 1509-1515. 

24. Bayraktar Z, Albayrak S. Blood platelet activity in men with 
vasculogenic erectile dysfunction. Archivio Italiano di Uro-
logia e Andrologia. 2017; 89(1): 51-54. 

25. Tang YT, He P, Li YZ, Chen HZ, Chang XL, Xie QD, Jiao 
XY.  Diagnostic value of platelet indices and bone marrow 
megakaryocytic parameters in immune thrombocytopenic 
purpura.  Blood Coagulation and Fibrinolysis.  2017; 28(1):  
83-90. 

26. Atagün Mİ, Korkmaz ŞA, Soykan Ç, Büyüköz D, Can SS, 
Çayköylü A. Serum lithium levels are associated with white 
blood cell counts in bipolar disorder. Turkish Journal of Med-
ical Sciences. 2016; 46(4): 1271-1272.

27. Özdin S, Sarisoy G, Böke O. A comparison of the neutro-
phil-lymphocyte, platelet-lymphocyte and monocyte-lym-
phocyte ratios in schizophrenia and bipolar disorder pa-
tients - a retrospective file review, Nordic Journal of Psychi-
atry. 2017; 71(7): 509-512.

28. Catak Z, Uzmez E, Ozturk N, Ugur K. Comparison of neu-
trophil-to-lymphocyte, platelet-to-lymphocyte, and mono-
cyte-to-lymphocyte ratios in patients with schizophrenia, 
bipolar disorder, and major depressive disorder. Int J Med 
Biochem. 2018; 1(3): 106-110.

29. Steiner J, Thomas F, Innate K, et al. Immune Cells and C-Re-
active Protein in Acute First-Episode Psychosis and Schizo-
phrenia: Relationship to Psychopathology and Treatment 
Schizophrenia. Bulletin. 2019; 46(2): 363-373.

30. Núñez C, Stephan-Otto C, Usall J, Bioque M, et al. Neutro-
phil Count Is Associated With Reduced Gray Matter and En-
larged Ventricles in First-Episode Psychosis. Schizophr Bull. 
2019; 45(4): 846-858.


