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Abstract
Background: o observe the differences of blood lipids between
ziprasidone combined olanzapine and single ziprasidone in inpatients
with schizophrenia.

Methods: 220 schizophrenic inpatients were treated with ziprasidone
and olanzapine for 5 weeks and then randomly divided into combination
group and ziprasidone group. PANSS and TESS were evaluated before
treatment, at the 1st weekend, 5th, 7th weekend, 9th weekend and 12th
weekend. The blood pressure, weight, waist circumference and hip
circumference were measured, respectively at same time points. The
fasting blood glucose, glycosylated hemoglobin, high-density lipoprotein,
low-density lipoprotein, triglyceride and cholesterol were also tested
respectively at same time points.

Results: The high-density lipoprotein, low-density lipoprotein,
triglyceride and cholesterol were no significant change before and
after treatment at first 5 weeks (F=0.78~1.01, p>0.05).After random
grouping, a increasing trends of low-density lipoprotein, triglyceride
and cholesterol were found in combination group. Especially, LDL, were
higher significantly at 7th, 9th and 12th weekend, and triglyceride were
higher at 7th, 9th weekend than that in ziprasidone treatment group.
And HDL was lower significantly in combination treatment group at 9th
weekend than that in ziprasidone treatment group.

Conclusion: The combination treatment of ziprasidone and olanzapine
may increasing some index of blood lipid. It also indicated that ziprasidone
did not decrease the higher blood lipids related to olanzaipine.

Abbreviation

SPSS=Statistic product and service solutions
SBP=systolic blood pressure

DBP=diastolic blood pressure

BMI=body mass index

BT=before treatment

ME=month end

BS=blood sugar

GHb=glycosylated hemoglobin
Chol=cholesterol

TG=triglyceride

LDL~=low density lipoprotein

HDL=high density lipoprotein
PANSS=positive and negative symptom scale
TESS=treatment emergent symptoms scale
SGA=second generation antipsychotic

Keywords: Ziprasidone, Olanzapine, Schizophrenia, TG, LDL,
HDL, Cholesterol

Introduction

The treatment decision of schizophrenia involved many
factors, of which were effectiveness of drugs and side effects
of treatment [1,2]. For the therapeutic effect, it is important to
choose a drug among many atypical antipsychotics, sometimes
it needs to choose to combination of atypical antipsychotics.
Side effects must also be considered. At present, it is necessary
to consider the effect of glucose and lipid metabolism [3,4]. The
final decision of clinical treatment is to maximize the therapeutic
effect and minimize the side effects, which is the highest goal of
clinical treatment, and carry out this goal to the end. In the case
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of combined treatment, it’s not easy to choose two drugs that
match each other among many atypical antipsychotics. Although
there is still a relatively high proportion of polypharmacy
treatment in psychiatric clinic at present [5-7]. The basic and
highest requirement of this kind of combined therapy is that the
therapeutic effect is mutually strengthened, while the side effects
are relatively reduced or not increased [8,9]. This requires us
not only to understand the antipsychotic mechanism and side
effect mechanism of drugs, but also to understand the metabolic
process of drugs and the interaction between drugs [10]. Only in
this way can we achieve the highest level of this combination.

Olanzapine and ziprasidone are atypical antipsychotics, which
are widely used in psychiatric clinic. They have ideal effects on
positive symptoms, negative symptoms and emotional symptoms
of schizophrenia. However, olanzapine often causes obvious
glucose and lipid metabolism abnormalities, including weight
gain and obesity, while ziprasidone has no or few side effects in
this regard, but its sedative and therapeutic effects on irritability
are significantly less than olanzapine. Therefore, psychiatrist are
concerned about whether the two drugs have the possibility of
combination. In fact, there are many clinical studies based on
this kind of research [4,11].

A series of studies on the combination and single treatment for
schizophrenic patients by olanzapine and ziprasidone by our team.
Considering the difference of therapeutic effect and side effects
between ziprasidone and olanzapine, we conducted a significant
clinical trial, which was a randomized study involving multiple
hospitals. First of all, this trial was a combination treatment,
which was a basic guarantee to ensure that the treatment can be
started and carried out [12-14].The study mainly revealed the
following results. First, the improvement of mental symptoms in
the first five weeks of combination treatment showed continuous
improvement. After the fifth week of random grouping, the two
groups continued to improve their mental symptoms, but there
was no significant statistical difference between the two groups,
while the side effects of ziprasidone group were significantly less
than that of the combination treatment group [12]. Second, the
waist circumference, body weight and BMI were significantly
increased at the end of the fifth weekend. After randomization,
the waist circumference, body weight and BMI of the
combination treatment group continued to increase significantly,
while that of the ziprasidone group decreased slightly. There
were significant differences in waist circumference, body weight
and BMI between the two groups at the end of 9th and 12th
weekends [14]. Third, the blood glucose and glycosylated
hemoglobin of the fifth weekend of all inpatients were higher
than those before treatment, but there was no statistical
difference. After randomization grouping, the blood glucose and
glycosylated hemoglobin in the combination treatment group
continued to increase, while that in the ziprasidone group did
not. Compared with the two groups, the blood glucose in the
combination treatment group was significantly higher than that
in the ziprasidone group at the 9th and 12th weekends. However,
there was no significant difference in glycosylated hemoglobin
between the two groups [13].

In this series of studies, what has not been summarized and
reported is the study results of blood lipids. In this paper, the
results will be reported in detail, which will prove ziprasidone
whether decrease the higher blood lipids related to olanzapine.

Methods
Study design: The trial was designed in two stage. The first 5
weeks of combined treatment with ziprasidone and olanzapine,

in the first 2 weeks, ziprasidone be used the basic therapeutic
dose, olanzapine be used 40% - 70% of the therapeutic dose.
From the 5th week, they were randomly divided into two
groups, one group were continued the original combined
treatment and continued to use ziprasidone and olanzapine, the
other group were gradually reduced olanzapine, stopped using
within 2 weeks, and only be used ziprasidone, if necessary,
ziprasidone can be properly added. In this way, the two groups
were compared. During the whole clinical trial observation
process, clinical evaluation and biological test were conducted
at baseline, the first weekend, the fifth weekend, the seventh
weekend, the ninth weekend and the twelfth weekend after
treatment. Clinical evaluation includes PANSS, CGI, TESS, and
biological tests include blood pressure, waist circumference,
hip circumference, blood glucose, glycosylated hemoglobin,
cholesterol, triglyceride, low-density lipoprotein and high-
density lipoprotein. There have been published results of clinical
efficacy, glucose metabolism and physical quality [12-14].

Sample: All samples were 220 patients with schizophrenia. The
criteria of inpatients tested:(1) The inpatients meet the ICD-10
diagnostic criteria for schizophrenia ; (2) the age of inpatients is
greater than or equal to 18 years old, less than or equal to 60 years
old; (3) The inpatients had not brain organic diseases and mental
disorders caused by them; (4) The inpatients had not dependence
on psychoactive substances and mental disorders caused by
them; (5) The inpatients had not some diseases for the presence
and taking of hormones; (6) The inpatients informed consent of
takingziprasidone or ziprasidone combated with olanzapine; (7)
The guardian of patients informed consent of trials.

Randomization: the study group and the control group were
randomly divided into 1:1 groups according random number
Table. The random method was divided into 1:1 groups
according to the random table. The random grouping was taken
at 5Sth weekend.

Main index: PANSS, CGI and TESS were evaluated before
treatment, at the 1st weekend, 5th, 7th weekend, 9th weekend and
12th weekend. The blood pressure, weight, waist circumference
and hip circumference were measured, respectively at same time
points. The fasting blood glucose, glycosylated hemoglobin,
high-density lipoprotein, low-density lipoprotein, triglyceride
and cholesterol were also tested respectively at same time points.

Treatment method: The first 5 weeks of combination treatment
with ziprasidone and olanzapine, in the first 2 weeks, ziprasidone
be used the basic therapeutic dose (120~160mg/d), olanzapine
be used 40% - 70% of the therapeutic dose(10~15mg/d). From
the 5th weekend, they were randomly divided into two groups,
one group were continued the original combination treatment
of ziprasidone and olanzapine, the other group were gradually
reduced olanzapine, stopped using within 2 weeks, and only
be used ziprasidone, if necessary, ziprasidone can be properly
added.

Statistic methods: All data were processed by SPSS18.0
statistical software, and the measurement data between groups
were tested by mean t test, P < 0.05 was statistically significant.
And ANOVA were tested by mean F test, P<0.05 was statistically
significant.

7. This study was approved by the ethics committee of jiaxing
kangci hospital.
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Results

1.The changes of blood lipid after treatment at first Sweeks
The high-density lipoprotein, low-density lipoprotein,
triglyceride and cholesterol were no significant change before
and after treatment at first 5 weeks (F=0.78~1.01, p>0.05).see
Table 1.

Table 1: Blood libidos before and after treatment first 5 weeks
(n=196)

Baseline | First week | Fifth week
end end
Chol(mmol/L)* | 4.28+0.88 | 4.26+0.78 |4.30+0.85
TG(mmol/L)* | 1.47+0.95 | 1.50+0.82 | 1.54+0.76
LDL(mmol/L)* |2.18+0.77 | 2.13£0.74 |2.17+0.76
HDL(mmol/L)* | 1.32+0.34 | 1.30+£0.25 | 1.31+0.28

Chol=cholesterol; TG=triglyceride;
LDL~=low density lipoprotein;
HDL=high density lipoprotein
F=0.78~1.01,p>0.05

2.The changes of blood lipids between combination treatment
group and ziprasidone group.

After random grouping, a increasing trends of low-density
lipoprotein, triglyceride and cholesterol were found in
combination group. Especially, LDL, were higher significantly
at 7th, 9th and 12th weekend, and triglyceride were higher at
7th,9th weekend than that in ziprasidone treatment group. And
HDL was lower significantly in combination treatment group at
9th weekend than that in ziprasidone treatment group, see table
2.

Table 2: Comparison Blood libido Between two groups

Ziprasidone(n=99) | Ziprasidone+
Olanzapine(n=97

Chol(mmol/L)*
5th Weekend 4.24+0.78 4.3740.91
7th Weekend 4.22+0.82 4.35+0.93
9th Weekend 4.22+0.84 4.47+1.07*
12th Weekend | 4.20+0.95 4.34+1.04
TG(mmol/L)*
5th Weekend 1.44+0.60 1.65+0.88
7th Weekend 1.50£0.61 1.79+0.93**
9th Weekend 1.4710.61 1.81£0.99***
12th Weekend 1.69+0.98 1.93+1.06
LDL(mmol/L)*
5th Weekend 2.05%0.73 2.29+0.77
7th Weekend 2.02+0.72 2.33+0.78***
9th Weekend 2.05%0.72 2.41£0.80***
12th Weekend | 2.06+0.76 2.3240.95%%**
HDL(mmol/L)*
5th Weekend 1.34+0.27 1.28+0.27
7th Weekend 1.30+0.25 1.26+0.27
9th Weekend 1.40£0.61 1.34+0.29*
12th Weekend 1.33+£0.27 1.31+0.27

Discussion

Metabolic syndrome was a important side effect during
treatment by atypical antipsychotic drugs

Giil Dike¢ (2018) found that 73.8% of patients stated they
experienced side effects from antipsychotic medications and
20.7% of patients experienced weight gain in 271 inpatients
using atypical antipsychotic medications in a psychiatric hospital
in Turkey [15]. Osama Abo Alrob (2019)found that after six
months of taking the SGA, 44% of patients experienced elevated
systolic pressure, 54.9% had elevated triglyceride, and 31.9% had
impaired glucose levels (p value < 0.05). Prior to initiating SGA
therapy, 14.3% of patients had metabolic syndrome, while 37.4%
had metabolic syndrome after six months of therapy, and it was
more prominent in males compared to female patients (p value
< 0.05)[16]. Omer Saatcioglu (2016) also found that frequency
of MS according to IDF criteria was 42.2 % among the patients.
There was no significant difference between patients with and
without MS in terms of age. The ratios of MS were 62.5 % for
the group taking typical and atypical antipsychotics together and
35.7 % for the group taking two or more atypical antipsychotics
together [17].These suggested that atypical antipsychotics play
important role in developing of metabolic syndrome in some
patients [18].Atypical antipsychotic drug induced metabolic
syndrome by increasing of low-density lipoprotein, triglyceride
and cholesterol, weight, blood sugar [18]. So the metabolic
index as side effects selected for the serious study also refer to
clinical practice.

The different atypical antipshotics had different effects on
metabolic syndrome.

Subin Park(2013)found that olanzapine-treated patients showed
significant weight gain, particularly fat gain, with increased
low density lipoprotein-cholesterol and decreased high density
lipoprotein-cholesterol concentrations after 12 weeks,. In
contrast, ziprasidone-treated patients showed no significant
weight gain with increased high density lipoprotein-cholesterol
concentration [4]. A study also found that only olanzapine
was associated with significantly increased glucose levels
compared to a placebo (mean difference (MD) = 3.95, 95%
confidence interval (CI) = 0.14 to 7.76). Moreover, olanzapine
was associated with a significantly greater change in the glucose
levels than ziprasidone (MD = 5.51, 95% CI = 1.62 to 9.39),
lurasidone (MD = 5.58, 95% CI = 0.53 to 10.64) or risperidone
(MD =3.05, 95% CI =0.87 to 5.22). Ziprasidone and lurasidone
were associated with minimal glucose changes compared to
the other antipsychotics [3]. So some psychiatrists designed
combination treatment of ziprasidone and olanzaping to avid
the syndrome [11]. To some extent, this study also has such a
design concept. But this study not only aimed at the problem
of metabolic syndrome but also proved the treatment decision-
making in the early stage of the disease and the subsequent
treatment methods[12-14]. differences on blood lipids between
ziprasindone and olanzapine in schizophrenic patients should be
reported.

The combination treatment of ziprasidone and olanzaping
did not avoid blood lipids metabolic abnormal

The high-density lipoprotein, low-density lipoprotein,
triglyceride and cholesterol were no significant change before
and after treatment at first 5 weeks (F=0.78~1.01, p>0.05),
which may be related to that time of taking drugs was short.
The difference in changes of blood lipids between combination
treatment group and ziprasidone group provide the suggestion.
After random grouping, a increasing trends of low-density
lipoprotein, triglyceride and cholesterol were found in
combination group. Especially,LDL, were higher significantly
at 7th,9th and 12th weekend, and triglyceride were higher at
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7th,9th weekend than that in ziprasidone treatment group. And
HDL was lower significantly in combination treatment group
at 9th weekend than that in ziprasidone treatment group. These
results showed that olanzapine can increased the low-density
lipoprotein, triglyceride and cholesterol, which not related the
dose, combination with other antipschotic drug. So combination
of olanzapine and ziprasidone cannot avoid increasing of blood
lipids.

Ziprasidone was associated with a lower propensity for weight
gain and central fat deposition than olanzapine [4]. And at base
of olanzapine or clozapine, ziprasidone also increase blood lipids
afar combination treatment [11]. But olanzapine or clozapine still
induce blood sugar and blood lipids abnormal and body weight
gain after their management [13,14,]. This results also provided
same view. But at same time, it also indicated that ziprasidone
did not decrease the higher lipids related to olanzapine.

The significance of the series study provided both therapeutic
concept and avoidance of metabolic syndrome.

Mon pharmacy or polypharmacy were related to many factor.
First, some patients indeed needed polypharmacy, such as
treatment-resistant schizophrenia, chronic schizophrenia void
side effects or better therapeutic effects [5,7-11]. Second,
which two drugs were combined was also one of the important
selection. It needed understand for pharmacology of two drugs.
In therapeutic effects, amisulpride and olanzapine were first
line two antipsychotic drug for schizophrenia [19]. In less side
effect of metabolic syndrome, ziprasidone, aripiprazole and
amisulpride were first three antipsychotic drugs [3,11,20]. So it
were considered as a best selection that ziprasidone, aripiprazole
combined with olanzapine or clozapine [10,11].This study was
designed as ziprasione combined with olanzapine. The last
or third, was using policy for combination of ziprasidone and
olanzapine. In this study, the ziprasidone was used as main
therapeutic drug to higher dose and olanzapine was used as
an adjuvant of 40%~70% treating dose. The first stage was
combination treatment for 5 weeks and then random second
stage were single ziprasidone and ziprasidone combined with
olanzapine. The conclusion was that single ziprasidone was best
selection after grouping because the blood lipids were higher
that in combination of ziprasidone and olanzapine, which means
that perfect methods was previous combination therapy and
following single therapy.

The insufficient of this study

First, thought this was multicenter, random, compared study,
but not blind, which was obvious defects and maybe influenced
the results of study, which maybe just influence the changes
of symptoms rather than blood lipids that were biological
index. Second, the single olanzapine group should be designed
compared to single ziprasione and combination treatment
group of ziprasidone and olanzapine. Third, the correlation
among blood lipids, body composition and blood sugar was
not analyzed. Forth, the relationship of clinical symptoms and
biological index was not analyzed.
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