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ABSTRACT

Objective: The aim of this study was to investigate the effect of prolactin levels, duration of disease, accompanying
metabolic syndrome, use of mood stabilizer drugs, smoking and exercise on bone mineral density (BMD) in patients
treated with antipsychotics. Methods: Fifty-six patients who had been diagnosed with schizophrenia, forty-one
patients who had been diagnosed with schizoaffective disorder and thirty three patients who had been diagnosed
with bipolar disorders were included the study. BMD was measured at the lumbar spine and femoral sites using
dual energy x-ray absorptiometry (DEXA). Arterial blood pressure, waist circumference, fasting glucose, HDL
cholesterol and triglyceride levels of the patients were measured for diagnosis of metabolic syndrome. The age,
weight, height, smoking habits, reqular physical exercise, additional mood stabilizer drugs administered and blood
prolactin levels were recorded. Results: Results of 73 patients were osteopenia or osteoporosis. There was no
statistically significant relationship between BMD and plasma prolactin level, using additional mood stabilizer drugs,
dose of antipsychotic drugs and metabolic syndrome. There was negative correlation between duration of illness,
duration of antipsychotic drug use and BMD of the femoral neck. There was negative correlation between duration
of smoking and BMD of femoral intertrochanteric region. Lumbar BMD was significantly higher in patients exercising
regularly than those of patients without regular physical exercise. Conclusion: Due to a sedantary lifestyle, pro-
longed use of antipsychotic drugs and smoking risk of osteoporosis increases in patients with schizophrenia, schizo-
affective disorder and bipolar disorder. BMD of these patients should be followed-up with regular intervals. (Ana-
tolian Journal of Psychiatry 2019; 20(2):182-188)
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Antipsikotiklerle tedavi edilen hastalarda kemik mineral yogunlugu
0z
Amag: Bu calismanin amaci, antipsikotik ile tedavi edilen hastalarda prolaktin diizeyi, hastalik sliresi, eslik eden
metabolik sendrom, duygudurum diizenleyici kullanimi, sigara icme ve egzersizin kemik mineral yogunlugu (izerine
etkisini aragtirmaktir. Yéntem: Calismaya 56 sizofreni hastasi, 41 sizoaffektif bozukluk hastasi, 33 bipolar bozukluk
hastasi alinmistir. Kemik mineral yogunlugu (KMY) 8lgiimii lomber vertebra ve femurdan dual enerji X-ray absorp-
siyometri (DEXA) kullanilarak él¢iildii. Metabolik sendrom tanisi igin hastalarin arteriyal kan basinci, bel gevresi,
aclik kan sekeri, HDL kolesterol ve trigliserid dlizeyi 6lgtimleri yapildi. Yas, agirlik, boy, sigara aliskanhgi, diizenli
fiziksel egzersiz aligskanligi, ek duygudurum diizenleyici kullanimi ve kan prolaktin diizeyleri kayit edildi. Bulgular:
Yetmis li¢c hastanin sonucu osteopeni veya osteoporoz idi. KMY ile serum prolaktin diizeyi, ek duygudurum diizen-
leyici kullanimi, antipsikotik ilag dozu ve metabolik sendrom arasinda istatistiksel olarak anlamli iligki yoktu. Hastalik
stiresi ve antipsikotik ilag kullanim sdresi ile femur boyun KMY arasinda negative korelasyon saptandi. Sigara icme
sdresi ile femur intertorakanterik bélge KMY arasinda negatif korelasyon saptandi. Diizenli egzersiz yapan hasta-
larda lomber KMY yogunlugu diizenli egzersiz yapmayanlardan anlamli olarak yiiksekti. Sonug¢: Sedanter yasam
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tarzi, uzamig antipsikotik ilag ve sigara igme sizofreni, sizoaffektif bozukluk ve bipolar bozukluk hastalarinda osteo-
poroz riskini artirmaktadir. Bu hastalarda KMY diizenli araliklarla izlenmelidir. (Anadolu Psikiyatri Derg 2019;

20(2):182-188)

Anahtar sozciikler: Kemik yogunlugu, sizofreni, bipolar bozukluk, osteoporoz

INTRODUCTION

Low bone mineral density (BMD) and prognosis
of osteoporosis as to bone fracture in patients
with schizophrenia and bipolar disorder using
antipsychotic drugs have gradually been noted
in recent years." The mortality risk after major
fractures in schizophrenia patients was found to
be increased by 54% than controls.? The overall
pooled prevalence of osteopenia was 40.0% and
osteoporosis was 13.2% in a recent meta-ana-
lysis on decreased BMD in schizophrenia pa-
tients and also same datas getting increase in
bipolar disorder.3* The prevalence rates of oste-
openia and osteoporosis may differ from ages
and genders that women have increased risk
than men and also significantly increased risk by
age.5 Other underlying mechanisms beside sage
and sex that contribute to the development of
osteoporosis include hyperprolactinemia. Stu-
dies showed that hyperprolactinemia induced by
antipsychotic drugs may reduce bone mineral
density (BMD) in patients with schizophrenia and
bipolar disorder.® But, also there are reports
revealing that there is no significant correlation
between prolactin levels and BMD in patients
under antipsychotic drugs.”® Other risk factors
such as immobility, smoking and dietary disabi-
lity might contribute to the osteoporosis in these
patients.®'® Mood stabilizer drugs such as lithi-
um and valproate, which are administered addi-
tionally in these patients, can increase the risk of
osteoporosis by increasing the levels of para-
thyroid hormone."

Metabolic syndrome (MS) is characterized as
having central obesity, dyslipidemia, increased
blood pressure and impaired glucose tolerance.
The incidence of MS in patients with schizo-
phrenia is much higher than the general popula-
tion."? Although obesity is a predictor for bone
mineral loss, reports are conflicting about the
relation between BMD and metabolic syn-
drome. 315

In this prospective study, we evaluated the effect
of prolactin levels, duration of disease, dose of
antipsychotics, use of mood stabilizer drug,
metabolic syndrome, smoking and exercise on
BMD in patients with the diagnosis of schizo-
phrenia and bipolar disorder with psychotic fea-
tures treated with antipsychotics.

METHODS

Subjects

Fifty-six patients who had been diagnosed with
schizophrenia, forty-one patients who had been
diagnosed with schizoaffective disorder and
thirty-three patients who had been diagnosed
with bipolar affective disorders with psychotic
features according to the DSM-IV-TR (American
Psychiatric Association 2000) were included in
this study. All 130 patients (54 females and 76
males, mean age 40+12) were being treated with
antipsychotic drugs for at least one year. Out of
130 patients, 79 were being used mood stabilizer
drugs in addition to antipsychotics.

Patients were excluded from the study if they
had taken drugs for any disease that could affect
bone metabolism (such as glucocorticoids), or
physical or mental conditions (substance abuse/
dependence, thyroid or parathyroid diseases,
renal function impairment, electrolyte imbalance,
bone metabolism diseases, pituitary tumor), if
their physical activity was limited because of
another disease such as stroke or dementia
and/or if female patients had been diagnosed
with pregnancy, lactation or menopause.

A patients’ chart was prepared from all subjects
and the following information was noted; age,
gender, height, weight, duration of psychiatric
treatment, prescription of antipsychotic drugs,
smoking habits, age at the onset of iliness, exer-
cise habits (the number of times per week) and
medical history of other diagnosed diseases. Re-
gular physical exercise was defined as a mini-
mum duration of 30 minutes a day, three days
per week. If exercise is less than three days per
week and/or shorter than 30 minutes a day it
defined as irregular physical exercise.

The grouping of antipsychotics was divided as
prolactin raising (PR) and prolactin sparing (PS).
Patients receiving first-generation antipsychotic,
risperidone, paliperidone, amisulpride or ziprasi-
done were identified as PR group. Clozapine,
olanzapine, quetiapine, or aripiprazole was de-
fined as the PS group and those with both PR
and PS antipsychotics were defined as a combi-
nation group. Chlorpromazine equivalent anti-
psychotic doses were used for correlation be-
tween BMD and antipsychotic doses.
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The Ethics Committee of our hospital approved
this study and written informed consent was
taken from all patients.

Clinical and biochemical evaluation

Blood samples were obtained from all patients
and prolactin levels were measured. Body mass
index (BMI) was calculated as weight in kilo-
grams divided by height in meters squared. Arte-
rial blood pressure, waist circumference, fasting
glucose, HDL cholesterol, triglyceride levels of
the patients were measured for diagnosis of
metabolic syndrome. If patients had 3 or more of
the following criteria, they were supposed to
have MS: abdominal obesity (waist circum-
ference 290 cm for men and 280 cm for women),
triglyceride levels were =150 mg/dL, HDL
cholesterol levels <40 mg/dL for men and <50
mg/dL for women, fasting glucose levels were
=100mg/dL or use of hypoglycemic drugs and
elevated blood pressure( 2130 mmHg systolic
and 285 mmHg diastolic) or drug treatment for
hypertension.

Bone mineral density measurement

BMD was measured at lumbar spine L1-L4, the
femoral neck, the trochanteric and intertrochan-
teric regions of the left hip using dual energy X-
ray absorptiometry (DEXA; Hologic Discovery).
Osteoporosis was defined if T score -2.5 or lower
and osteopenia was defined if T score less than
-1 and greater than -2.5 according to the criteria
by the World Health Organization guidelines.'”

Statistical analysis

Descriptive statistics were presented as meanz
standard deviations. Compliance with the normal
distribution of quantitative variables was evalu-
ated with Kolmogorov Smirnov test. Independent
samples T-test and univariate (ANOVA) analysis
were used for comparisons between groups
which the variables were distributed normally.
Mann-Whitney U test and Kruskal Wallis test
were used to evaluate the groups which the
variables were not distributed normally. Correla-
tion analysis of BMD with other variables was
performed by using Pearson’s correlation ana-
lyses. All statistical analyses were performed
with SPSS software version 18.0 and statistical
significance was defined as p<0.05.

RESULTS

In the present study, the majority of demographic
data were similar in the patients of schizo-
phrenia, schizoaffective disorder and bipolar
affective disorder with psychotic features except
gender. Detailed demographic data of patients
shown at Table 1. Clinical and biochemical re-
sults and klorpromazine equivalent antipsychotic
doses of patients were similar between groups
except HDL levels and shown at Table 2.

BMD measurements of 57 patients (43%) were
within the normal range, osteopenic in 45
patients (35%) and osteoporosis was diagnosed
in 28 patients (22%) according to T-score values
in lumbar region. There was no statistically signi-

Table 1. Demographic data of patients with schizophrenia, schizoaffective disorder and bipolar affective disorder

with psychotic features

Schizophrenia (n=56) Schizoaffective dis. (n=41) Bipolar disorder (n=33)
o,

n % % n % p
Age (MeanzSD) 41.91£12.70 38.10+£9.86 40.30£14.65 0.332
Gender <0.001
Men 37 66.1 30 73.2 9 27.3
Women 19 33.9 11 26.8 24 72.7
Education (MeantSD, y) 7.46+3.84 8.68+4.28 6.55+3.10 0.061
Marital status 0.602
Single 26 46.4 23 56.1 13 39.4
Married 21 37.5 12 29.3 18 54.5
Divorced 9 16.1 14.6 2 6.1
Vocation 0.213
Working 9 16.1 9.7 3 9.1
Workless 17 30.3 22 53.7 14 42.4
Housewife 21 37.5 19.5 16 48.5
Retired 9 16.1 171 0 0
Smoking (year) 21 18.1 12 0.393

Anatolian Journal of Psychiatry 2019; 20(2):182-188



Cengizetal. 185

Table 2. Detailed clinical and biochemical results of patients

Schizophrenia(n=56) Schizoaffective dis.(n=41) Bipolar dis.(n=33)

Mean+SD Mean+SD Mean+SD p
Duration of iliness (year) 11.514£7.69 10.8416.03 10.3315.51 0.792
Duration of treatment (year) 11.04+8.01 10.66+6.04 9.24+4.74 0.596

Antipsychotic doses (klorpromazine

equivalent) 272.38+182.54 356.07+264.13 248.70+227.69 0.110
Prolactin (ng/mL) 47.87+34.08 39.96156.54 46.88+63.36 0.835
Metabolic syndrome (n, %) 23 (47.9%) 16 (43.2%) 10 (35.7%) 0.585
Body mass index 29.7146.79 30.01+4.16 28.1316.34 0.359
Fasting glucose (mg/dL) 85.22+18.11 82.24+19.63 85.62+£19.38 0.702
Waist circumference (cm) 106.25+16.40 104.05+13.09 100.52+18.14 0.272
Systolic blood pressure (mmHg)  126.51+15 122.33+13.19 120.21+£12.56 0.076
Diastolic blood pressure (mmHg)  84.94+£12.48 84.13+9.57 81.42+10.92 0.360
Triglyceride (mg/dL) 166.02+85.08 171.87+£109.07 127.28+64.77 0.099
HDL mg(dL) 43.96+10.86 38.11+£10.39 47.9717.04 <0.001

1,100 o r=-0.248
o p= 0.011
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Figure 1. Bone mineral density (BMD) exhibited a negative correlations with duration of iliness

ficant difference between BMD in terms of
gender or diagnosis of schizophrenia, schizoaf-
fective disorders or bipolar affective disorder.

When correlation analyses were performed, age
showed a negative correlation with both lumbar
and femoral region BMD and BMI showed posi-
tive correlation with lumbar region BMD. Dura-
tion of illness and duration of antipsychotic treat-
ment exhibited a negative correlation with femo-

ral neck BMD (Figure 1 and 2). Blood prolactin
levels did not show any correlation with any bone
region BMD. Dose of antipsychotic drugs were
not correlated with BMD. Although BMDs of pa-
tients who smoke were not different from those
of patients who do not smoke, negative correla-
tion was found between duration of smoking and
BMD of femoral intertrochanteric region. De-
tailed statistical results are shown at Table 3.
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Figure 2. Bone mineral density (BMD) showed a negative correlations with duration of antipsychotic drug use

Table 3. Results of Pearson’s correlation coefficients

L1 L2 L3 L4 Throch. Intertroch. Neck
Age -0.326™ -0.407" -0.384" -0.336™ -0.243™ -0.046 -0.447"
BMI 0.219 0.198" 0.233" 0.183" 0.142 0.167 0.135
Duration of AP treatment  -0.062 -0.181 -0.152 -0.085 -0.041 -0.061 -0.248"
Duration of iliness -0.090 -0.193* -0.159 -0.072 0.032 -0.022 -0.240*
Doses of antipsychotics 0.112 0.071 -0.003 -0.007 0.007 0.048 0.012
PRL -0.166 -0.178 -0.076 -0.049 -0.118 -0.220 -0.032
Smoking (year) -0.109 -0.159 -0.081 -0.041 -0.174 -0.262" -0.153

*: p<0.05; **: p<0.01; L1: Lumbar 1; L2: Lumbar 2; L3: Lumbar 3; L4: Lumbar 4; Femoral neck of left hip, trochanteric (throch.)
and intertrochanteric (intertroch.) region of left hip; BMI: Body Mass Index; AP: Antipsychotic; PRL: Prolactin.

The serum prolactin levels were high in 60
patients (normal range: 2.58-18.12 ng/mL). Pro-
lactin levels were higher in patients using PR
antipsychotics (45.55 ng/mL) or PR+PS combi-
nation group (56.58 ng/mL) than patients using
PS (33.91 ng/mL), but the difference was not
statistically significant (p>0.05).

When the BMDs were analyzed in the patients
with hyperprolactinemia and in patients with
normal prolactin levels, no significant difference
was found between two groups. In addition,
there was no statistically significant difference
between the groups using mood stabilizer drugs
and not using (p>0.05).

Out of 42 patients indicated that they exercise

regularly. Twenty-two patients indicated that
exercising but not regularly and 15 patients with
no exercise. According to the total results of 79
patients, lumbar and femoral neck BMDs were
significantly higher in patients who exercising
regularly than those of patients who never exer-
cise (p<0.05).

We were able to evaluate 113 patients for MS
and 49 patients (43%) were suffering from MS.
Ten out of 49 were with the diagnosis of bipolar
disease and 39 patients were with the diagnosis
of schizophrenia or schizoaffective disorder.
There was no statistically significant difference
between MS and non MS group for BMD
(p>0.05).
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DISCUSSION

Hyperprolactinemia is a common clinical prob-
lem in patients taking antipsychotic medica-
tions.'® Hyperprolactinemia directly inhibits oste-
oblasts or inhibits the action of follicle stimulating
hormone (FSH) and luteinizing hormone (LH) re-
sulting in decrease of estrogen level.'® There are
controversial studies about the relationship be-
tween BMD and hyperprolactinemia. In a cohort
study, Takahashi et al. reported a negative im-
pact of elevated prolactin due to antipsychotics
on BMD." In contrast, Howes et al. reported that
there was no correlation between BMD and pro-
lactin levels.?® In another study, authors found
high rates of osteoporosis and osteopenia in pa-
tients taking long term antipsychotic drugs and it
was related to the dose and duration of the
treatment.?’ In addition, use of concomitant
mood stabilizer drugs may also contribute to an
increased risk of osteoporosis in these pa-
tients." In a study Yang et al. suggested that
long term treatment with valproate combined
with antipsychotics may adversely affect BMD in
premenopausal women with bipolar disorder.* In
our study we found no statistically significant
relationship between BMD and plasma prolactin
level or additional mood stabilizer drugs. Dose of
antipsychotics did not show any correlation with
BMD. However, our results indicated that the risk
of osteoporosis increases with long duration of
disease and antipsychotic medication. The re-
sults also suggest that other factors such as
smoking, sedentary lifestyle may contribute to
osteoporosis in these patients. We found nega-
tive correlation between duration of smoking and
BMD of femoral intertrochanteric region. In addi-
tion, lumbar vertebrae and femoral neck BMD
were significantly higher in patients exercising
regularly than those of patients who do not exer-
cise. Both smoking and immobility are risk fac-
tors for osteoporosis as it is reported in many

studies.?223

Patients who had a diagnosis of psychiatric ill-
ness have an increased risk of MS. MS is pre-
sent 8-56% of patients suffering from bipolar dis-
order and 11-69% of patients with schizophrenia
treated with antipsychotics.'22* Many risk factors
such as female gender, advanced age, long
duration of illness and use of antipsychotics may
be associated this syndrome. Nowadays, the
relationship between MS and osteoporosis are
contradictious. In a meta-analysis study, Zhou et
al. suggested that effect of the MS on BMD is
relatively minor.2> Some studies commented that
low grade inflammation in patients with MS is
associated with osteoporosis despite the protec-
tive effects of obesity.??” In our study, we found
a positive correlation between BMI and lumbar
region BMD. However, BMD values were not
statistically different in patients with MS and
without a diagnosis of MS. Due to the increased
risk of MS and osteoporosis, more comprehen-
sive studies are needed in patients treated with
antipsychotics.

Our study has some limitations. We could not
evaluated biochemical markers and hormone
levels (vitamin D, parathyroid hormone, estrogen
i.e.) that may affect bone mineralization. In addi-
tion, we were unable to do follow-up measures
of BMD in patients.

As a conclusion, prolonged duration of the dis-
ease and use of antipsychotic medication could
be associated with increased risk of osteopo-
rosis in patient with schizophrenia and bipolar
disorder. Sedentary lifestyle and smoking contri-
bute to an increased risk of osteoporosis in these
patients. Clinicians should consider this situation
and BMD measurement should be obtained
before starting treatment with antipsychotics and
BMD of these patients should be followed-up
with regular intervals.

Authors’ contributions: A.C.: literature review, data collection, writing the manuscript; V.A.: study conception and
design, data collgctiqp, literature review, writing the manuscript; B.G.M.: data collection; F.V.: data collection; O.K.:
data collection; 1.K.O.: statistical analysis; Y.Y.: interpretation of data, review the manuscript.
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