Int J Clin Exp Med 2016;9(8):16629-16636
www.ijcem.com /ISSN:1940-5901/1JCEM0028372

Original Article

Red cell distribution width, mean

platelet volume, and vitamin B_, levels in

patients with schizophrenia: an observational study

Mehmet Asoglu?, Mehmet Aslan?, Oznur Canbolat?, Okan Imre?, Emin Savik®, Yuksel Kivrak?, lbrahim Halil
Altiparmak®, Abdurrahman Altindag®

Departments of *Psychiatry, 3Clinical Biochemistry, °Cardiology, Medical Faculty, Harran University, Sanliurfa,
Turkey; 2Department of Internal Medicine, Medical Faculty, Yuzuncu Yil University, Van, Turkey; “‘Deparment of
Psychiatry, Medical Faculty, Kafkas University, Kars, Turkey; SDepartment of Psychiatry, Medical Faculty, Gaziantep
University, Gaziantep, Turkey

Received March 16, 2016; Accepted June 12, 2016; Epub August 15, 2016; Published August 30, 2016

Abstract: Objectives: Increasing evidence suggests an association between inflammation and schizophrenia. The
aim of this study was to evaluate vitamin B,,, mean platelet volume (MPV) and red cell distribution width (RDW)
levels in patients with schizophrenia. Materials and methods: Fifty-six patients diagnosed with schizophrenia and
30 age- and sex-matched controls were included in the study. Serum B,,, MPV and RDW levels were measured
in all patients. Results: RDW levels were significantly higher in patients with schizophrenia than in the controls
(P<0.001). MPV levels were increased in patients with schizophrenia; however, this increase was not statistically sig-
nificant (P>0.05). Serum B, levels were significantly lower in patients with schizophrenia than controls (P<0.001).
Conclusions: Our results demonstrated that schizophrenic patients had high RDW and MPV levels along with de-
creased B, levels. Increased inflammation may play a pathophysiological role in the development of atherosclerosis

in schizophrenic patients.
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Introduction

Schizophrenia is a chronic and severe psychi-
atric disease that affects approximately 1%
of the population and causes disability [1].
Schizophrenia is a complex and multifactorial
disorder with well-defined symptoms and a
lifelong course. Evidence suggests that immu-
nological and inflammatory mechanisms may
play important roles in the pathophysiology
of schizophrenia [2]. Previous studies have de-
monstrated an association between elevated
plasma inflammatory biomarkers and incre-
ased risk of schizophrenia [3, 4]. Increasing
evidence suggests that inflammatory mecha-
nisms play important roles in the pathophysiol-
ogy of schizophrenia. Various immune altera-
tions, such as abnormal levels of inflamma-
tory cytokines [5, 6] and pathogenic autoanti-
bodies [7], have been observed in patients with
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schizophrenia. Additionally, cardiovascular dis-
eases occur more frequently in schizophrenic
patients compared with the general population
[8, 9]. Although several risk factors have been
identified for the association between schizo-
phrenia and cardiovascular diseases, the exact
mechanisms remain unclear.

Platelets play an important role in thrombus for-
mation and atherogenesis, a target for numer-
ous anti-platelet agents developed over the
years for the effective treatment of cardiovas-
cular and cerebrovascular disease. Larger
platelets are more active and contain more
granules, which may lead to increased secre-
tion of prothrombotic factors [10, 11]. Mean
platelet volume (MPV) has been widely used as
a marker of platelet function and reactivity.
Recently, studies have reported increased MPV
levels in patients with schizophrenia [12, 13].
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The red cell distribution width (RDW), a mea-
sure of heterogeneity in the size of circulat-
ing red blood cells, is a component of the
standard complete blood count (CBC). RDW is
commonly used to discriminate between mi-
crocytic anemias due to iron deficiency and
those due to thalassemia or hemoglobino-
pathies. Increased RDW levels are related to
impaired erythropoiesis and erythrocyte de-
gradation [14]. Increased RDW levels are asso-
ciated with morbidity and mortality in chronic
cardiac disease [15]; moreover, increasing evi-
dence indicates that inflammation has a sub-
stantial role in pathogenesis. RDW is associ-
ated with inflammatory markers in numerous
diseases [16]. To our knowledge, the associa-
tion between RDW levels and schizophrenia
has not been investigated.

Results from previous studies investigating
vitamin B, levels in schizophrenic patients
have been controversial. While some authors
reported increased or decreased vitamin B,
levels [17-19], others reported no significant
change in vitamin B,, levels in patients with
schizophrenia [20]. Numerous studies have
suggested an association between increased
homocysteine levels and schizophrenia [21,
22], although there are also several contradic-
tory studies [23, 24].

Increasing evidence indicates that inflamma-
tion is associated with schizophrenia. We hy-
pothesized that high MPV and RDW levels
might be associated with low vitamin B, levels
in patients with schizophrenia. Therefore, we
aimed to evaluate vitamin Blz, MPV and RDW
levels in patients with schizophrenia.

Materials and methods
Subjects

This observational study included 56 patients
with schizophrenia (29 females, 27 males;
mean age, 34+10 years) from the Psychia-
try Department at Harran University. Chronic
schizophrenia was diagnosed by the consen-
sus of two experienced psychiatrists accord-
ing to the DSM-V criteria [25].

Patients with hypertension, liver or kidney dis-
eases, coronary artery or heart valve diseases,
neurologic deficits, pulmonary diseases or
endocrine disorders during the study period
were excluded from the study.
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Thirty healthy subjects were enrolled in this
study as a control group. Control subjects were
asymptomatic with unremarkable medical his-
tories and normal physical examinations. None
of the control subjects took any medication or
antioxidant vitamin supplementation, such as
vitamins E and C.

The study was performed in accordance with
the Declaration of Helsinki as revised in 2000.
All subjects were informed about the study
protocol, and written informed consent was
obtained from each participant.

Mean platelet volume and red cell distribution
width analyses

Complete blood counts, including platelet
count, RDW and MPV levels, were obtained
using an automatic blood counter (Beckman-
Coulter, LH 780, USA).

Serum vitamin B, levels

Serum vitamin B, levels were measured using
an automated chemiluminescence analyzer
(Roche Diagnostics, Elecsys E170, Germany).

Statistical analysis

Results are presented as the means + stan-
dard deviations. Student’s t-test was used to
compare variables of study subjects. Qualitative
variables were assessed using the chi-square
test. The results were considered statistical-
ly significant at p values below 0.05. Statisti-
cal analyses were conducted using SPSS®
(version 20.0) for Windows.

Results

Clinical and demographic data of the study pop-
ulation are shown in Table 1. The mean age of
schizophrenic patients was 34+10 years, and
the mean age for control participants was
33110 years. There were no statistically signifi-
cant differences between the two groups with
regard to age or gender (P>0.05) (Table 1).

Of the 56 schizophrenic patients, 27 (48.2%)
were male, and 29 (51.8%) were female
(32.5%). Of the 30 control subjects, 13 (43.3%)
were male, and 17 (56.7%) were female (Table
1).

Platelet counts and RDW levels were signifi-
cantly higher in patients with schizophrenia
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Table 1. Demographic and clinical parameters and serum
vitamin B, and inflammation marker levels of patients with
schizophrenia and control subjects

Parameters Schzﬁi%hGr)ema (izr;t?tgl)s P

Age (years) 34110 33%10 0.630
Sex (female/male) 29/27 17/13 0.665
B,, (pg/mL) 204.79455.89 256.57+77.49 0.001
RDW (%) 13.20+2.14 11.62+0.90 0.001
MPV (fl) 7.17+1.17 6.90+0.69 0.255

Platelet number (/mm3) 262.54+66.31 306.72+79.86 0.008

Values are mean + SD; Bold values indicate statistical significance; MPV:

levels compared with controls.
Therefore, we hypothesized that
high MPV and RDW levels may
be associated with low vitamin
B,, levels in patients with schizo-
phrenia.

Psychiatric diseases can be con-
sidered as stemming from inflam-
matory disorders, although the
exact underlying mechanisms are
not known. An increase in the
inflammatory response may lead

Mean platelet volume; RDW: Red cell distribution width.

Table 2. Vitamin B
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according to gender

mean platelet volume, red cell distribu-
tion width and platelet count in patients with schizophrenia

to inflammation, which in turn can
stimulate microglia in the brain
[26]. Several studies have investi-
gated pro-inflammatory changes
in schizophrenia [27, 28]. Some
studies investigating pro-inflam-

Parameters

Female (n=29) Male (n=27)

P matory cytokines in schizophrenic

B,, (pg/mL)

MPV (fL) 7.10+£1.01
RDW (%) 13.42+2.28

204.79+55.89 256.57+77.49 0.698
Platelet number (103/mm?) 280.76+52.34 242.97+74.71 0.032
7.24+1.33
12.96+1.99 0.430

patients have reported increased
TNFa and IL-6 levels associated
0.676 with this disorder; pro-inflammato-
ry cytokines and their receptors

Values are mean + SD; Bold values indicate statistical significance; MPV:

Mean platelet volume; RDW: Red cell distribution width.

than in the control group (P=0.008 and P<
0.001, respectively). Although not statistical-
ly significant, MPV levels were increased in
patients with schizophrenia (P>0.05) (Table 1).

Serum B, levels were significantly lower among
patients with schizophrenia compared with
controls (P<0.001) (Table 1).

When patients with schizophrenia were divid-
ed into two sub-groups according to gender,
platelet numbers were significantly higher in
females than in males (P=0.032). However,
there were no statistically significant differ-
ences in terms of B,,, MPV and RDW levels
(P>0.05) (Table 2).
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Discussion

This is the first study demonstrating that schi-
zophrenic patients have significantly higher
RDW levels than control subjects. In addition,
MPV levels were higher in patients with schi-
zophrenia than controls; however, this differ-
ence was not statistically significant. More-
over, our results suggest that patients with
chronic schizophrenia have lower serum B,
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may represent therapeutic tar-
gets for treatment of schizophre-
nia [29, 30].

Patients with schizophrenia have shorter life
spans than the general population [31, 32] and
are associated with higher risk of respiratory,
infectious and cardiovascular diseases [33].
These patients are reported to be at higher risk
for cardiovascular diseases, and this risk is
shown to be associated with characteristics of
metabolic syndrome and dyslipidemia [34, 35].
There is a high prevalence of metabolic syn-
drome in these patients due to antipsychotic
medication [36, 37]. Extensive evidence sug-
gests that the prevalence of lipid and glucose
metabolism disturbances is significantly higher
in first-episode and drug-naive patients with
schizophrenia than controls [38, 39]. Mortality
rates due to obesity-related conditions, such as
coronary heart disease, are high among those
with schizophrenia [40].

Vitamin B, plays a very important role in the
formation of red blood cells and maintenance
of a healthy nervous system. Psychiatric mani-
festations can present due to low serum B,
levels in the absence of other well-recognized
neurologic and hematologic abnormalities.
Many psychiatric disorders including dementia,
depression, psychosis, schizophrenia, alcohol

Int J Clin Exp Med 2016;9(8):16629-16636
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dependence, mania and obsessive-compulsive
disorder are associated with vitamin B, , defi-
ciency [41, 42]. Some investigators have report-
ed the prevalence of low serum vitamin B, lev-
els among psychiatric inpatients to be between
5% and 30% [43]. The high prevalence of low
vitamin B, levels could possibly be a result of
genetics, patients’ feeding habits or dietary
deficiencies resulting from the mental iliness
[44]; use of anticonvulsants is also a possible
cause [45].

Although we did not measure serum homocys-
teine concentrations, several authors have
investigated plasma homocysteine concentra-
tions in schizophrenic patients with conflicting
results [46-49]. Adler-Nevo et al. [46] found
increased plasma homocysteine concentra-
tions in adolescent patients with schizophre-
nia, which was almost entirely attributed to
the subgroup of male patients. Conversely,
Virgos et al. [47] found no difference in plas-
ma homocysteine levels in a sample of 210
patients with schizophrenia and controls. A
study of 35 patients with chronic schizophre-
nia and 104 control subjects also showed
no association between plasma homocyste-
ine and schizophrenia [48]. Investigators pro-
posed that schizophrenia was associated with
a disturbance in folate metabolism indepen-
dent of homocysteine levels. Another study
suggested that homocysteine levels in female
patients with schizophrenia were not signifi-
cantly different from levels in patients with
depression or dementia [49].

The mechanisms underlying the association
of homocysteine with schizophrenia may invo-
Ive the glutamatergic system. Homocysteine
acts as a partial antagonist on N-methyl-
D-aspartate glutamatergic receptors [50], whi-
ch are implicated in schizophrenia. Moreover,
homocysteine-lowering interventions (by the
administration of vitamins) have recently been
shown to improve symptoms in patients with
chronic schizophrenia who also have hyper-
homocysteinemia.

There is a known link between elevated plasma
homocysteine levels and premature coronary
and carotid atherosclerosis. Homocysteine is
controlled both by mutations in its regulating
enzymes and by B vitamins, folic acid, B,, and
B, (pyridoxine) [51, 52]. Some studies have
reported that carotid intima-media thickness
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might be reduced by vitamin B, , supplementa-
tion in patients at high cardiovascular risk [53].

It has been proposed that poor nutrition, espe-
cially low B , intake, influence plasma homo-
cysteine levels. Other factors such as caffeine
and alcohol consumption [54], smoking [55],
and a polymorphism in the gene for methylene-
tetrahydrofolate reductase, an essential enzy-
me in homocysteine metabolism [56], have
been associated with high homocysteine plas-
ma levels. In a sample of 258 patients with
schizophrenia, the variables predicting homo-
cysteine levels were gender, plasma folate and
812 levels, mean red blood cell corpuscular vol-
ume and diastolic blood pressure [57].

Hyperhomocysteinemia is widely recognized
as a risk factor for cardiovascular complica-
tions. Growing evidence suggests increased
homocysteine concentrations in schizophrenic
patients. Some authors suggest that it is pri-
marily young males with schizophrenia who
have elevated homocysteine concentrations
[58]. Recently, Geller et al. [59] have found
that siblings of patients with schizophrenia
may present elevated homocysteine concen-
trations.

Female subjects have lower plasma homo-
cysteine concentrations than males. This is
compatible with findings supporting eleva-
ted homocysteine levels in the plasma of pa-
tients with chronic schizophrenia.

Previous studies investigating serum vitamin
B,, levels in patients with schizophrenia have
had conflicting results. Saedisomeolia et al.
[17] observed elevated serum vitamin B,, lev-
els in the group of patients with schizophrenia.
Similarly, Garcia-Miss Mdel et al. [18] reported
that serum vitamin B, levels in patients with
schizophrenia were higher than in the control
group. In contrast, Silver et al. [19] reported
lower vitamin B, , levels among patients with
schizophrenia; this finding was comparable
with our results. Furthermore, some studies
have found that serum vitamin B, levels were
similar in schizophrenic patients and controls
[20, 60].

Although previous studies reported lower
serum vitamin B, levels in females than males
[61-63], we observed no difference between
genders. Estrogen may have a protective effect
against elevated vitamin B, , levels [64, 65].

Int J Clin Exp Med 2016;9(8):16629-16636
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Information on MPV levels in patients with
schizophrenia is very limited. A recent cross-
sectional study noted elevated MPV levels in
patients with schizophrenia, particularly in
patients exposed to atypical antipsychotics.
More recently, Lee et al. [66] found high MPV
levels in patients with schizophrenia and relat-
ed psychoses, which were unaltered after 1
year of clozapine treatment. In the current
study, MPV levels were higher in patients with
schizophrenia than in control subjects; howev-
er, the difference was not statistically signifi-
cant. We assume the small sample size is the
cause for the lack of statistical significance.

RDW has been shown to be a predictor of mor-
tality in the general population [67]. Several
studies have demonstrated that higher RDW
levels, even within the normal reference range,
were associated with negative clinical out-
comes in patients with heart failure, coronary
artery disease, pulmonary hypertension, diabe-
tes mellitus, Alzheimer’s disease, stroke, and
obesity [68]. To our knowledge, RDW levels in
patients with schizophrenia have not yet been
investigated. In the present study, we observed
a statistically significant increase in RDW levels
in patients with schizophrenia compared with
control subjects. This is the first study to evalu-
ate RDW levels in patients with schizophrenia.

A number of limitations should be acknowl-
edged for the interpretation of our results.
First, the sample size of the study was small.
Second, we did not assess our subjects for
other confounding factors such as smoking
status, body mass index or illness duration.
Third, our sample included patients with chron-
ic schizophrenia receiving antipsychotic treat-
ment. While we did not examine the role of anti-
psychotic treatment in mediating plasma
homocysteine concentrations, it has been
shown that usage of different antipsychotics
does not influence the levels of homocysteine
[69, 70]. Finally, pernicious anemia is a known
risk factor for low serum levels of vitamin B,
[71]; however, in this study, we did not use the
anti-intrinsic factor antibody test to assess for
this condition.

Conclusions

Our results demonstrate that patients with
schizophrenia have increased RDW and MPV
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levels along with decreased B, , levels. There-
fore, we suggest that high MPV and RDW le-
vels may be associated with low vitamin B, , lev-
els in patients with schizophrenia. According to
our study results, increased inflammation may
play a pathophysiological role in the develop-
ment of atherosclerosis in patients with schizo-
phrenia. We recommend that patients with
schizophrenia should be screened for possible
low serum vitamin B,, levels. Prospective clini-
cal studies are necessary to confirm these
findings.
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