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Diabetes and dyslipidemia are common in patients with psychosis and may be related to
adverse effects of antipsychoticmedications. Metabolicdisturbances in first-episode patients
with psychosis are common, even prior to any antipsychotic treatment, and antipsychotic
medications are implicated in the development of metabolic syndrome, at least in the long
run. We therefore aimedto follow a group of drug-naive, first-episode patients with psychosis
at different time points (baseline, six months, and 36 months after the initiation of
antipsychotictreatment) in orderto evaluate the progression of metabolicabnormalities after
antipsychotic therapy and the time-course of their onset. We assessed glucose and lipid
metabolism during the fasted state in 54 drug-naive patients with first-e pisode psychosis (FEP)
before the initiation of any antipsychotic treatment and compared them with matched
controls. The same parameters were assessed in the patient group (n=54) after six months of
antipsychotic treatmentandin a subgroup of patients (n=39) afterthree years of continuous
and stable treatmentin comparison to baseline. Measurements were obtained for fasting
serum concentrations of total cholesterol, triglycerides, high density lipoprotein (HDL),
glucose, insulin, connecting peptide (C-peptide), homeostatic model assessment index
(HOMA-IR), glycated hemoglobin (HbAlc) and body mass index (BMI). Insulin, C-peptide,
triglyceride levels, and HOMA-IR index were significantly higher compared to controls. Total
cholesterol, triglyceride levels and BMI, increased significantly in the patient group after six
months of antipsychotic treatment. Afterthree years of continuous antipsychotic treatment,
we found statistically significant increases in fasting glucose, insulin, total cholesterol,
triglyceride levels, HbAlc, HOMA-IR index, and BMI compared to baseline. In conclusion, FEP
patients developed significant increases in BMI and serum lipid levels as soon as six months
after antipsychotic treatment. These metabolic abnormalities persisted following 36 months
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of treatmentand in addition, increasesin fasting glucose, insulin, HbAlc and HOMA-IR were
observed compared to baseline.

KEYWORDS: First-episode, schizophrenia, metabolism, insulin resistance, cholesterol,
triglycerides.
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Introduction

Patients with schizophrenia have a 20% higher mortality rate than the general population.!
Epidemiological evidence suggests that type 2 diabetes mellitus, cardiovascular disease,
hypertension, and dyslipidemia account for up to 60% of the increased mortality risk. The
prevalence of metabolic syndrome is 40% in patients with chronic schizophrenia,® while the
hazard ratio of type 2 diabetes (T2D) is 3-4 times higherin patients treated with anti-psychotic
medication, compared to the general population.* Inrecent years, a significantincrease in the
incidence and prevalence of metabolic syndrome in the general population has emerged, so
some authors suggest that metabolic syndromein patients with schizophrenia constitutes “an
epidemic within an epidemic”.>

Weight gain, hyperglycemia, and hyperlipidemia, are frequent findings in patients with
schizophrenia and can be partly attributed to unhealthy behaviors often observed in these
patients, such as excessive food intake, smoking, lack'of physical activity or alcohol abuse.®
Alternatively, these metabolic abnormalities may be linked to the pathophysiology of
schizophrenia.®

Metabolic and glycemic disturbances have attracted research interest since the
introduction and extended use of second-generation antipsychotics (SGA) which have been
associated with weight gain, obesity, glucose intolerance, T2D, dyslipidemia, and
cardiovascular disease.®’ These side effects are more pronounced in antipsychotic naive
patients at the onset of illness.® Although in the general population, T2D and morbid obesity
take 5-10 years to develop, in patients treated with SGA the processis much shorter, ranging
from 6-12 weeks to 12 months.°

It is not clear whether the metabolic disturbances caused by SGAs are a result of
increased weight oradirect effect of the drugs on tissue function. Two mechanismshave been
proposed: a) an indirect mechanism, where excessive eating, caused by the effects of SGAs in
central and peripheral receptors and peptides, leads to obesity and, in the long term, to
dyslipidemia and type-2 diabetes; b) a direct mechanism, where SGAs action on tissues can
affect insulin signalling and secretion, glucose transport,b-cell function, and lipid
metabolism.® Antipsychotics have been shown in vitro to inhibit glucose transporters by
direct binding, leading to increased insulin secretion and insulin resistance.!*Additionally,
evidence suggests that genetic predisposition could be responsible for the metabolic side
effects. A recent study identified five genomic regions colocalizing schizophrenia and T2D
signals and three of them contain loci implicated in both disorders while IGF2B2P
polymorphisms have been associated with both schizophrenia and pancreatic Bcell
dysfunction.!?

We previously compared drug-naive patients with psychosis to healthy controls (before
initiating antipsychotic treatment) for several glucose and lipid parameters and reported
increased insulin and C-peptide levels.?3 In the present study, we followed-up a group of newly
diagnosed drug-naive patientswith psychosis with the aim of comparing the same parameters
(fasting glucose, insulin, insulin resistance (HOMA-IR), HbAlc, total cholesterol, high density
lipoprotein (HDL), triglyceride, C-peptidelevels and BMI)at two time points after the initiation
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of antipsychotictreatment: at 6 months (short-term) and at 3 years (long-term). Ouraim was
to evaluate the progression of metabolic abnormalities after antipsychotic therapy and the
time-course of their onset.

Material and methods

Patients’ selection before the initiation of antipsychotic medication

Patients were recruited from the "Early Intervention in Psychosis Unit" of the Department of
Psychiatry of the University Hospital of loannina from October 2013 to November 2017.
Inclusion criteria were: a) a diagnosis of schizophrenia, schizophreniform disorder, or a brief
psychotic episode according to the criteria of the Diagnostic and Statistical Manual of Mental
Disorders (DSM-5); b) patients should have experienced theirfirst psychotic episode; c) they
should be antipsychotic-naive. Patients and controls were excluded from the study according
to the following criteria: a) history of major mental illness (psychotic,, mood, or anxiety
disorder); b) DSM-5 diagnostic criteria foralcohol or substance abuse; c) diabetes mellitus and
otherserious physical disorders associated with insulin resistance; d) refusalto give informed
consent; e) BMI>25.

We assessed 60 patients for eligibility, and we excluded six for the following reasons: Two
patients were excluded because they refused to give informed consent; three were excluded
due to substance abuse; and one was excluded because of a previous history of diabetes
mellitus. Seventeen patients were also included in our previous study.!3

Sixteen patients were diagnosed with brief psychotic episode, twenty-eight with
schizophreniform disorder, and ten with schizophrenia. All patients underwenta complete
physical examination by an internist. A toxicological urine analysis was performed in all study
participants in order to exclude currentsubstance use. The patients’ psychopathology was
assessed on the day of blood sample collection using the Positive and Negative Syndrome
Scale (PANSS). The weight (kg) and height (m) of each study participant were measured and
their body mass index (BMI, kg/m?) was calculated.

Patient evaluation six months and three years after the initiation of antipsychotic
medication
We evaluated all 54 patients at six months and a subgroup (n=39) three years after the
initiation of antipsychoticmedication. The subgroup of 39 patients consisted of those from
the initial study group who remained at follow-up in the three-year period without relapses
or changes in the antipsychotic medication used. Psychopathology was assessed using the
same scale, and their weight and BMI were calculated again. The antipsychotic drugs usedin
the study were: olanzapine (29 patients) and risperidone (25 patients) for the sample of 54
patients evaluated six months after the initiation of treatment, and olanzapine (25 patients)
and risperidone (14 patients) for the sample of 39 patients evaluated three years after
antipsychotictreatment. Antipsychoticdose ranges were 10-20mg for olanzapine and 3-6 mg
for risperidone. Doses were adjusted according to clinical indications within the prescribed
range, with the aim of remaining at the lowest effective dose. We found significantincreases
in total cholesterol, triglyceride, fasting glucose, fasting insulin, HbAlc, HOMA-IR, and BMlin
a subgroup of 39 patients afterthree years of stable antipsychotic treatment. All participants
had a blood sample taken at 08:00 in the morning after a 10-hour fast, for the determination
of serumtotal cholesterol, HDL, triglycerides, glucose, insulin, C-peptide levels, and HbAlcin
both phases of the study. Insulin resistance was calculated by the homeostasis model
assessment formula as follows: fasting insulin (ulU/ml) x fasting glucose (mg/dl)/405.14

The complete study protocol was approved prior to study initiation by the ethics
committee of the University Hospital of loannina. The participants received detailed



information about the aims of the study and gave informed consent in both phases of the
study.

Biochemical analyses

Serum fasting glucose, total cholesterol, HDL, and triglycerides were measured by
spectrophotometry with Olympus AU5400 analyzer (Beckman-Brea-California-USA) and
reagents supplied by Beckman. Serum insulin was determined by chemiluminescence using
the DXI 800 (Beckman) analyzer. HbAlc was determined by High Performance Liquid
Chromatography BIORAD VARIANT Il (Hercules-California-USA). Measurement of C-peptide
was performed on a Gamma Coulter Il Wizard (Waltham-Massachussets-USA) by radio-
immunoassay (RIA).

Statistical Analysis

The Kolmogorov-Smirnov and Shapiro-Wilk tests were used to examine the normality of the
distribution of the data. Continuous variables (BMI, HDLand fasting glucose, total cholesteral,
triglycerides, fasting insulin, fasting C-peptide, HbAlc, and HOMA-IR) were compared among
the group of patients at baseline versus healthy controls, and, moreover, after three years of
treatmentversus the group of healthy controls, by using the independent-samples t-test (and
the Mann-Whitney U test in the case of non-normally distributed data). The comparisons
among the group of patients six months after the initiation of antipsychotic medication and
baseline, and moreover, among the group of patients three years after the initiation of
antipsychotic medication and baseline, were performed using the paired samples t-test and
repeated measures Analysis of Variance (ANOVA) andthe tests of Wilcoxon signed rank and
Friedman in the case of non-normally distributed data. Multiple comparison post-hoc tests
were performed in case of statistically significant results. Finally, we compared the glucose
and lipid parameters among patients who received risperidone and patients who received
olanzapine forthe time points of 6and 36 months afterthe initiation of medication separately,
by using the independent-samples t-test (and the Mann-Whitney U test in the case of non-
normally distributed data). Allanalyses were performed with IBM-SPSS Statistics for Windows
(version 26) or Graphpad Prism 6. (Graphpad Software Inc., San Diego, CA, USA). A p value of
less than 0.05 (2-tailed) was used for statistical significance.

Results

Description of the sample

The median age of the initial group of 54 patients was 27 years, with a range of 18-48 years.
Thirty-three patients (61%) were male. The mean duration of untreated psychosis (DUP) in
our study population at the beginning of the study was 11.46 weeks (SD=7.56), as these
patients were investigated during the acute phase of theirillness. Results of the positive and
negative syndrome scale (PANSS), used to assess patients' psychopathology before, six
months, and three years after antipsychotic treatment, are shown in Table 1. Demographic
characteristics of the subset of 39 patients that were followed-up for three years are also
shown in Table 1.

Glucose and lipid parameters in the group of 54 drug-naive FEP patients compared to
healthy controls

Table A1l provides the results of the comparison between the patientsand healthy controls at
baseline (Supplementary material). The mean age of FEP patients was similar to that of the
healthy control subjects (25.50 years range=18-49 years versus 27 years range=18-48 years
respectively, p=0.7). The patient group did not differ from healthy controls with respect to
BMI (U=1322, p=0.403). HbAlc percentage was similar in patients compared to healthy
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controls (U=1417.5, p=0.803). FEP patients were more insulin resistant, as reflected by their
higher HOMA-IR score (U=728, p<0.001). Finally, FEP patients had statistically significantly
lower levels of HDL and higher levels of fasting insulin, fasting C-peptide and triglycerides
compared to healthy controls (Table Al).

Table A2 provides the results of the comparison of the patients after three years of
treatmentand the group of healthy controls (Supplementary material). For the 39 FEP patients
that were followed for 3years after treatment, the comparison showedstatistically significant
increases in total cholesterol, triglycerides, fasting glucose, fasting insulin, fasting C-peptide,
HbA1c, and HOMA-IR and a statistically significant decrease in HDL compared to the group of
healthy controls (Table 2).

Glucose and lipid parameters in the group of 54 patients after six months of treatment
compared to baseline

We observed a statistically significant increase for total cholesterol, triglycerides, and BMI
after 6 months of treatment compared to baseline (167 mg/dlvs. 194 mg/dl, p<0.001 for total
cholesterol; 79.5 mg/dl vs. 109 mg/dl, p<0.001for triglycerides; 22.79 kg/m?vs. 24.61 kg/m?,
p<0.001 for BMI). HDLlevels did not significantly differ after 6 months of treatment compared
to baseline (47.4mg/dlvs. 46.7 mg/dl, p=0.535). Fasting glucose levelsremained similar (88.96
+10.29 mg/dlvs. 88.63 +£9.84 mg/dlrespectively, p=0.867). The same was observedforfasting
insulin levels (7.7 plU/mlvs. 7.9 pUl/ml, p=0.74), fasting C-peptide levels (2.8 ng/mlvs. 2.8
ng/ml, p = 0.886), HOMA-IRindex (1.69 vs. 1.88, p = 0.702) and HbA1c (5% vs. 5%, p = 0.913)
(Table 2; Figure 1). Concerning the comparisons of glucoese and lipid parameters among the
patients that received risperidone and those that received olanzapine, non-statistically
significant results were observed at the time point of six months after the initiation of
antipsychotic medication (Table A3).

Comparison of glucose and lipid parameters in a subgroup of 39 patients after three years
of treatment, six months of treatment, and at baseline

Regarding the comparison of the subgroup of the 39stable patients over thethree time points
(baseline, 6 months of treatment, and 3 years of treatment), we observed significantly
differences for the three time points on total cholesterol, triglycerides, BMI, fasting glucose,
fasting insulin, HbAlc, and HOMA-IR. More specifically, total cholesterol had a statistically
significant increase over the three timepoints (p<0.001). More specifically, total cholesterol
differed statistically significant among baseline and 6 months (165 mg/dl vs. 198 mg/d],
p<0.001), among baseline and three years of treatment (165 mg/dl vs. 205 mg/d|, p<0.001),
and among 6 months and three years of treatment (198 mg/dl vs. 205 mg/dl, p=0.022).
Furthermore, triglycerides and BMI differed significantly among baseline and 6 months
(81mg/dl vs. 116 mg/dl, p<0.001 for triglycerides; 22.81 kg/m? vs. 24.92 kg/m?, p<0.001 for
BMI), and among baseline and 3 years of treatment (81mg/dl vs. 134 mg/dI|, p<0.001 for
triglycerides; 22.81 kg/m?vs. 25.79 kg/m?, p<0.001 for BMI). Moreover, fasting glucose levels,
HbA1lc, and HOMA-IR differed significantly among baseline and 3 years of treatment (87.97
mg/dlvs. 97.82 mg/dl, p<0.001 forfasting glucose levels; 5% vs. 5.3%, p<0.001 for HbA1c; 1.64
vs. 3.16, p=0.003 for HOMA-IR) and among 6 months and 3 years of treatment (89.15 mg/dlI
vs. 97.82 mg/dl, p<0.001 for fasting glucose levels; 5% vs. 5.3%, p<0.001 for HbA1c; 1.61 vs.
3.16, p=0.038 for HOMA-IR). Finally, fasting insulin differed significantly between baseline and
three yearsof treatment (7.3pu1U/mlvs. 13.2u 1U/ml, p=0.040) (Table 3; Figure 2). Concerning
the comparisons of glucose and lipid parameters amongthe patients that received risperidone
and those that received olanzapine, non-statistically significant results were observed at the
time point of three years after the initiation of antipsychotic medication (Table A4).



Discussion
We assessed several parameters of glucose and lipid metabolismin a group of 54 drug-naive
FEP with psychosis and compared them with matched controls. We assessed the same
parameters in the same group of patients after six months and in a subgroup of 39 patients
afterthree years of antipsychotic treatment and compared them to base-line values. We also
compared the effect of the two prescribed antipsychotics (risperidone and olanzapine) on the
aforementioned parameters.

Significantincreases in total cholesterol, BMI, and triglyceride levels were observed in the
patient group (n=>54) after six months of antipsychotic treatment, while significant increases
in total cholesterol, triglyceride, fasting glucose, fasting insulin, HbAlc, HOMA-IR, and BMI
were observed in a subgroup (n=39) of patients after three years of stable antipsychotic
treatment. In addition, at baseline, drug-naive patients had significantly higher levels of fasting
insulin, fasting C-peptide, and triglycerides, lower levels of HDL, and were more insulin
resistant compared to matched for age, sex, BMI, and smoking status healthy controls. These
are in accordance with the results of a previous study from our group, **in which we compared
glucose and lipid metabolism parameters between a group of forty drug-naive first episode
patients and forty healthy controls matched for age, sex, BMI, and smoking status and
reported higherlevels of fasting insulin and C-peptide and a higher HOMA-IR score compared
to controls.

A meta-analysis conducted by Pillinger et al (2017)*° reported decreased total and LDL
cholesterol levels but increased triglyceride levels in-FEP patients and no difference in HDL
and leptin levels between patients and controls. According to the authors, these findings
suggest impaired glucose homeostasis in FEP, because hypertriglyceridemia is considered a
precursorto the development of T2D. In contrast, in chronic schizophrenia patients, evidence
suggests elevated levels of total cholesteroland LDL. Perry et al (2016)*® in their meta-analysis,
found FEP to be related with impaired glucose tolerance and insulin resistance, suggesting a
link betweenthese pre-diabetic markers and psychosis. Greenhalgh et al (2017)*” found higher
levels of fasting glucose, insulin,and insulin resistance in antipsychotic-naive FEP patientswith
non-affective psychosis.

In the present study, fasting insulin, C-peptide, and HOMA-IR were already elevated
compared to matched controls even before the initiation of antipsychotic treatment, but did
not change after six months of antipsychotic treatment. Perez-Inglesias et al (2009)*® found a
statistically significantincrease in insulin, total cholesterol, LDL cholesterol, triglyceride levels,
and insulin resistance index in a group of 145 FEP patients after one year of antipsychotic
treatment with haloperidol, olanzapine, or risperidone. Weight gain was positively correlated
with insulin and triglyceride levels and insulin resistance index. The authors did not find
significant differences betweenthe three antipsychotics administered as far as metabolic side-
effects were concerned.

We also did not find any significant differences between the two antipsychotics used in
our study regarding metabolic disturbances. Perez-Inglesias et al (2014)!° reported a
significant increase in total cholesterol and LDL cholesterol compared to baseline in a group
of 202 FEP patients after 12 weeks of treatment with quetiapine, aripiprazole, and
ziprasidone. Quetiapine treated patients had a higher increase in LDL cholesterol compared
to the patients treated with aripiprazole or ziprasidone. Fasting glucose, insulin, HOMA index
and triglycerides did not differ significantly compared to baseline.

Keinanen et al (2015)?° found after one-year follow-up no changes in glucose and lipid
parametersin a group of FEP patients, but a high HOMA index at baseline was found to be an
independent predictor of weight gain and increase in waist circumference. Atthe end of the
study, 60% of the participants were overweight or obese, especially those treated with
olanzapine. Otanoetal (2013)° report elevated levels of fasting glucose and triglyceride levels
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and a 26.3% incidence of metabolic syndrome after six months of antipsychotic treatment.
Strassnig et al (2007)?' found an association between weight gain and higher negative
symptom scores in a group of 98 FEP patients, while Correll et al (2011)8 suggest that women
are more prone to antipsychotic induced weight gain than men.

After three years of antipsychotic treatment, we found significant increases in total
cholesterol, triglycerides, fasting glucose, fasting insulin, HbAlc, HOMA-IR, and BMI in a
subgroup of 39 patients compared to their baseline valuesand, with the exception of fasting
insulin, compared also to theirvalues after six months of treatment. In the same time period,
we observed astatistically significant increase in almost all glycemic parameters studied. Nine
out of 39 patients developed metabolicsyndrome(23%) and one developed diabetes mellitus.
No statistically significant differences were observed betweenthe olanzapine and risperidone
subgroups.

In a Belgian study,® among 430 patients with chronic schizophrenia, 36% fulfilled the
criteria of metabolic syndrome, a rate two-fold higher compared to an age-adjusted control
sample, while in a sample of 650 Taiwanese patients with schizophreniaor schizoaffective
disorder, the prevalence of metabolic syndrome was 35%.22

Cohenetal. (2006)% reported a 14.5% prevalence of T2D in a/group of 200 patients with
schizophrenia, but the development of diabetes was unrelated to the duration of
antipsychotic treatment or to a specific antipsychotic:medication, suggesting that
schizophrenia and not the antipsychotic treatment determined the higher risk for
diabetes.Although weight gain induced by antipsychotics is. considered to be the main
explanatory mechanism for metabolic disturbances in such patients, some cases of glucose
dysregulation cannot be explained by weightgain only.2* Inflammation has also been reported
as a common mechanism in schizophrenia and T2D. Increased pro-inflammatory cytokines,
such as IL-1B, IL-6, and Tumor Necrosis Factor-a (TNF-a), have been implicated in the
pathophysiology of schizophrenia and probably increase insulin resistance and reduce
pancreatic-B cell activity, leading.to the development of T2M. The Akt/GSK3pathway is
supposed to play a role in schizophrenia (GSK3 down-regulates D2 receptors and is a target
for antipsychotic medications), while Akt and GSK3 are both regulated by the Disrupted in
Schizophrenia 1 (DISC1) gene, which is implicated in both disorders.?®

Atypical antipsychotics increase lipogenesis, leading to the accumulation of triglycerides.’
Insulin resistance leads to an increase in the synthesis of fatty acids and triglycerides in
hepatocytes.” In addition, up-regulation of the sterol regulatory element binding protein-2
(SREPB-2) may be implicated in antipsychotic induced dyslipidemias.” Russell et al (2015)*
reported thatincreasesin highly sensitive CRP ina sample of 53 FEP patients were associated
withincreases intriglyceride levels, independently of changes in weight gain, ata three -month
follow-up. Pro-inflammatory cytokines can cause hypertriglycemia by inhibiting the clearance
of triglycerides through the reduction of lipoprotein-lipase or by inducing the release of Very
Low Density Lipoprotein (VLDL).

Although we tend to consider metabolicand glycemicdisorders in patients with psychosis
as a single entity, we should probably consider them separately. Glycemic disorders seemto
pre-exist in at least some of those patients and to worsen more slowly over time (within a
period of three years of treatment), while lipid disturbances worsen significantly in the first
months of treatment. Changes in lipid parameters (total cholesterol, triglycerides) and BMI
occur early afterthe initiation of antipsychotic treatmentin antipsychotic naive FEP patients
treated with olanzapine and risperidone. Glycemic disturbances were present prior to any
antipsychotic treatment, did not change after six months, but worsened after three years of
antipsychotictreatment. Monitoring of lipid and glycemic parameters at regularintervalsis of
utmostimportance in orderto detectand treat metabolicdisorders that seem to appear early
in the course of antipsychotic treatment.



The following may be considered strengths of the present study: (a) The baseline
assessment without previous treatment with antipsychotics in all patients included in the
study. (b) Because of the smallDUP in our study, any life-style changes due to psychosis could
be considered minimal and did not considerably impact our results. (c) the length of the
follow-up period (up to three years). (d) The relatively low drop-out rate (15/54 patients).

Limitations of our study are the small sample size and the use of only two antipsychotics.
Although the patients remained in monotherapy (risperidone or olanzapine), during the study,
daily doses were adjusted according to clinical indications.

Conclusion
Drug-naive, FEP patients had significantly higher insulin, C-peptide, triglyceride levels, and
HOMA-IR compared to controls. They developed significant increases in total cholesterol,
triglyceride levels, and BMlas soon as six months after the initiation- of antipsychotic
treatment compared to baseline. These metabolic abnormalities persisted following 36
months of treatment, and in addition, increases in fasting glucose, insulin, HbAlc, and HOMA-
IR were observed compared to baseline.
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Figure 1. Scatter dot plot showing baseline characteristics, serum lipids and glucose
metabolic parameters in first episode patients with psychosis before and after 6 months of
treatment and healthy controls. Values are expressed as means with SD
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Figure 2. Scatter dot plot showing baseline characteristics, serum lipids and glucose

metabolic parameters in first episode patients with psychosis before, after 6 months and 3
years (36 months) of treatment. Values are expressed as means with SD

Table 1. Socio-demographic and clinical characteristics of drug-naive, first-episode patients
with psychosis, in a tertiary centerin Greece (Six months follow-up: N=54; 3 years follow-up:

N=39)
Variable N = 54 patients N = 39 patients
(6 months follow-up) (3 years follow-up)
Gender
Male 33 (61 %) 25 (64.1 %)
Female 21 (39 %) 14 (35.9 %)
Age[median(range)] 25.5 years (18-49) 26 years (18-47)
DUP [mean (SD)] 11.46 weeks (7.56) 11.30 weeks (7.94)
Smoking [N (%)] 28 (51.85%) 23 (58.97%)
Diagnosis
Schizophrenia 10 (18.52%) 10 (25.64%)
Schizophreniform disorder 28 (51.85%) 28 (71.79%)
Brief psychotic episode 16 (29.63%) 16 (41.02%)
Severity of Symptoms [median (range)] 6 months 3 years
after after
PANSS—p 33 (28-39) 7 (7-10) 33(28-39) 7(7-9)
PANSS—n 22(17-38)  17(7-28) 22(17-38) 16 (10-24)
PANSS - g 42 (30-51) 19 (16-27) 42 (30-51) 20 (15-28)
PANSS - t 98 (78-119) 43.5(30- 101 (78- 43 (34-60)
63) 119)

SD: Standard deviation; PANSS:Positive and Negative Syndrome Scale (PANSS — p: positive,
PANSS — n: negative, PANSS — g: general psychopathology, PANSS —t: total score)

12



Table 2. Parameters of glucose and lipid of drug-naive, first-episode patients with psychosis,
before and after six months of antipsychotic treatment in a tertiary center in Greece (N=54)

Parameters of lipid Baseline (before After 6 months of  Statistic Effect size

metabolism treatment) treatment

Total cholesterol 167mg/d| (104- 194 mg/dI(126- 7= -4.875, r=-0.664

[Median (range)] 289) 371) p<0.001

Triglycerides [Median  79.5 mg/dI (41 - 109 mg/dI (45 - Z=-3.656, r=-0.498

(range)] 369) 399) p<0.001

BMI [mean (SD)] 22.79%g/m?(2.63)  24.61 kg/m?(3.07) t=-5.9, Cohen’sd =
p<0.001 0.802

HDL [Mean (SD)] 47.4 mg/dl (10) 46.7 (9.05) t=0.624, Cohen’sd =
p=0.535 0.082

Parameters of glucose

metabolism

Fasting glucose [Mean 88.96mg/dl| 88.63mg/dl (9.84) t=0.168, Cohen’sd =

(SD)] (10.29) p=0.867 0.023

Fasting insulin 7.7u1U/ml (1.9- 7.9 pUl/ml(2.3- Z=-0.332, r=-0.045

[Median (range)] 79.3) 75) p=0.74

Fasting C-peptide 2.8ng/ml (0.9-14)  2.8ng/ml(1-14.3) Z=-0.19, r=-0.025

[Median (range)] p=0.886

HbAlc [Median 5% (4.3%-6.1%) 5% (4.5%-5.8%) Z=-0.109, r=-0.014

(range)] p=0.913

HOMA-IR [Median 1.69 (0.33-19.19) 1.88 (0.49-16.11) Z=-0.383, r=-0.052

(range)] p=0.702

Z from Wilcoxon signed- ranktest; t from Paired t-test; BMI: Body Mass Index; SD: Standard
deviation

Table 3. Parameters of glucose and lipid of drug-naive, first-episode patients with psychosis,
at baseline, after six months of treatmentand after 3 years of antipsychotic treatmentin a
tertiary center.in Greece (N=39)

Parameters of Baseline After 6 months  After3years  Statistic Effect size
lipid metabolism (before of treatment of treatment
treatment)
Total cholesterol 165mg/dl 198 mg/dl(126- 205 chi- Kendall's
[Median (range)] (104-289) 371) mg/dl(131- 5q=30.44, W=0.39
366) p<0.001
Triglycerides 81 mg/dl (44 - 116 mg/dI(51- 134 mg/dl (41 chi-sq= Kendall's
[Median (range)] 187) 399) -578) 26.39, W=0.34
p<0.001
BMI[mean (SD)] 22.81kg/m? 24.92 kg/m? 25.79 kg/m?  F=31.28, Partial eta-
(2.68) (3.26) (2.76) p<0.001 sq=0.452
HDL [Mean (SD)] 47.5 mg/dI 46.23 (8.74) 45.9 (9.9) F=0.694, Partial eta-
(9.8) p=0.503 sq=0.018
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Parameters of

glucose

metabolism

Fasting glucose  87.97 mg/dl 89.15mg/dI 97.82 mg/dl  F=10.22, Partial eta-

[Mean (SD)] (9.63) (11.18) (9.95) p<0.001 sq=0.112

Fasting insulin 7.3u1U/ml 6.9 uUI/mlI(2.8- 13.2uUl/ml  chi-sq=7.05, Kendall's

[Median (range)] (1.9-79.3) 56.2) (3.7, 105.4) p=0.029 W= 0.09

Fasting C- 2.8ng/ml(1-  2.5ng/ml(1.1- 3.5 chi-sq=4.44, Kendall's

peptide [Median 14) 14.3) ng/ml(1.1- p=0.111 W= 0.05

(range)] 14.4)

HbAlc[Median 5% (4.3-6.1) 5% (4.5%-5.7%)  5.3% (4.5-7) chi- Kendall's

(range)] 5q=18.18, W=0.23
p<0.001

HOMA-IR 1.64 (0.33- 1.61 (0.54- 3.16 (0.8- chi- Kendall's

[Median (range)] 19.19) 12.80) 29.1) sg=10.30, W=0.13
p=0.006

chi-sq from Friedman test; F from Repeated measures ANOVA; BMI: Body Mass Index; SD:
Standard deviation
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EPEYNHTIKH EPTAZIA

OL EMMTWOELG TWV AVTLPUXWTLKWV Pap LAKWV OTOV HETAUBOALGUO TG YAUKOTING Kal
Twv Aumdiwv og acBeveig mpwtouv PuxwtikoU enelcodiov £§L UVeG Kot Tpila

XPOVLA HETA TNV EvapEn TNG GOPULAKEUTLKNG Ay WYNG

Nétpog Netpikng,! ZtéhogTiykag,? AAEEavdpocT. T{GAAag,? Frewpyrog Ntpitooc,3*
XpUoa Z16ka,® Frewpylog Newpyiov,! Avépéag Kapaumag,! Nétpog Zkamvakng,?
Xpriotog Mavtdag,! Owuag Yoavtig?!

1. Wuyatpikn KAwikn, Tunuo latpiknc tou Maveniotnuiov lwavvivwv

2. Evébokpivoloyikn KAwvikn, Tunua latpiknc tou Mavemniotnuiov lwavvivwy

3.  Tunua NAnpogopiknc kat TnAemkowwviwy, 2xoAn MAnpogopkng Kot
TnAenikowvwviwv tou lMavemniotnuiov lwavvivwyv

4. Epyaotrpto Yyiewng kat Eridnuiodoyiag, Tunua latpikng tou lNavemiotnuiov
lwavvivwv

5. Epyaotnipto Mupnvikng latpikng, Tunue latpwkrg tou Maveniotnuiov lwavvivwv

IZTOPIKO APOPOY: MapaindOnke 13 louviou 2023/ AvabeswpnBnke 26 YemttepuPpiov 2023/
AnpootelBnke Aladiktuaka 29 Maiiouv 2024

- NEPIAHWH ------

O SwaBntng kat n SucAutdatuio mapatnpolvtal cuxvd otoug acBbeveig pe Puxwon Kot
ouvnBwe amodidovtal OTI AVETBUUNTEC EVEPYELEC TWV OVILPUXWTIKWY GapUaKwv.
Aebopévou OTL aoBeveic mpwtou Puyxwrtikol emelcodiov daivetal va eudavilouv
petaBoAlkég SlatapayEg nén mpLv TV Evapén avti UXWTLKAC BEparmeiag Kal ToU YEyovoTtog
OTL TA VT UXWTLKA EUMAEKOVTAL OTNV £UdAvion HeTaBOAWKOU cuVSPOUOU, TOUAAXLOTOV
HOKPOTIPOBECHA, OKOTIOG TNG MEAETNG MOG NTOV va tapakolouBrjooupe acbeveic mpwrtou
PuxwtikoL emnelcodiov oe SLadOPETIKES XPOVIKEG OTIYHEG (MPLV TNV £vapEn avTu UXWTIKAG
Bepamneiog, £€L HAVEC KAl 36 LAVEG PETA TNV €VOPEN TNG) VIO va SLEPEUVICOULE TIOCO VWPIS
KOTA TN SLAPKELD TNG aVTIP UXWTIKNAC oywync epdavidovtal ) eMSEWVWVOVTOL LETOBOANKEC
SlaTOPAXEC KAl TIOLEC) .EKTLUAOAUE TOV HETOBOALOUO YAUKOTNG Kal Autbiwv og Katdotaon
vnoteiagoe 54 aobeveic pe mpwto Puxwtikd eneladdio (MWE) mptv TV Evopen avtd UXWTIKAG
OYyWYNC KoL TOUG OUYKplvape pe avtiotolyn opdada eAéyyou. EkTuAoope TIG (Oleg
AP UETPOUGOTNV OPASATWY 54 a00evwyY EELUNVEG LETA TNV EVapEn TNG AywYNGKaL UoTEP
aro 36 YNVEG CUVEXOUC KaL 0TOOEPNCOVTIY UXWTIKAC aywyngos umooudda 39 aoBevwv kol
OUYKPLVaE HE TIG TIHEC TwV (Slwv acBevwy mpo tng evapews tng Bepaneiag kat otic Suo
TEPUTTWOELG. OL LETPAOELG EYLVAV EVW OL 0L0BEVEIC ATOV VNOTLKOL YL TN CUYKEVTP WO OALKIG
XOANoTEPOANG, TpPLyAukepldiwv, Autompwrteivng vPnAng mukvotntag (HDL), yAukdlng
wvoouAivng, cuvdetikou memtidiou (C-memtidiov), EKTIUNONG TNC QVTIOTOLONG OTNV LVGOUAVN
pe tov deiktn HOMA-IR, yAukoClUALWPEVNG atpoodalpivng Ko SeikTn HAloG-OwHOTOG. 2TOUG
54 ooBeveic mpwrtou eneloodiov dvev Beparmeiac Bprikape VPNAOTEPEG TIUEC LVOGOUALVNG
vnoteiag, C-nemtidiov, tplyAukeptdiwy kat tou deiktn avtiotaong otnv wooulivn-HOMA-IR
o€ OX€on He odploun opada eAéyyou. H oAlkry XOANOTEPOAN, OL CUYKEVIPWOEL TWV
TPpLyAukeplSiwv Kal to BMI, Bp€BnKav oTATIOTIKA ONUAVTIKA OLUENUEVEC OTNV UTIO UEAETN
opada aoBevwy PETA amo €€l unveg aviuuxwtikng Bepameiag oe cUYKPLON HE TG TTPO
BepaneiogTipes. MapdAAnAa, petd amnd 36 urveg avtup uxwtikic Oeparmneiac, og 39 amd Toug
OVWTEPW 0.0BeVE(C PPHKOE OTATLOTIKA ONUOVTLKA 0LUENON TWV TLILWV TNG YAUKOING vnoTeiog,




g wooulivngvnoteiag, tngyAukolullwpévng atpoodatpivne-HbAlc, tou Seiktn avtiotaong
otnVv vooulivn-HOMA-IR index, TNG OAKN G XOANOTEPOANC, TWV TLLWV TWV TPLYAUKEPLSLwV Kol
Tou Seiktn palag owpatog (BMI) og oUykpLon e TIG avtioToyeg TIUEG TwY 39 acBevwy autwv
TPV TNV Evapén tng avTup uxwtikng Beparmeiag.

NEZEIZ EYPETHPIOY: Mpwto Puxwtiko eneloodlo, oxllodppévela, HeTaBoAlopog, avtiotaon
oTNV LVoOUALVN, XoAnotepoAn, tplyAukepidia.
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lwavvivwy, 451 10 lwavviva, EAAGSa, email: ppetrikis@hotmail.gr
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