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ABSTRACT
Background and Objectives

High incidence of osteoporosis and pathological fractures were observed in schizophrenic
patients medicated by antipsychotics for long time. Hyperprolactinemia induced by
antipsychotics may partially contribute to osteopenia. Though atypical antipsychotics
cause less hyperprolactinemia than conventional antipsychotics, however, risperidone and
amisulpride seem to have no advantage in this regard. Our study aims at assessing effect of
long term use of antipsychotics on bone density.

Methods

30 schizophrenic patients on antipsychotics for 2-10 yrs were recruited compared to control
drug naif schizophrenic group for bone mineral density Results: both groups were balanced
for age and gender distribution. Significantly decreased bone mineral density was found
among schizophrenic patients on long term use of antipsychotics (X?=3.25;p<0.05). This later
had significantly higher serum prolactin (p<0.001) and lesser serum cortisol level (p<0.01).

Conclusion

Osteopenia and osteoporosis are common adverse effects among antipsychotics, though can
easily be screened for, but it's often a forgotten side effect with impact on general health state.
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[1-3]. An indirect causality relation between the
use of antipsychotics and increased prevalence

Introduction

Osteoporosis is characterized by abnormally low
bone mineral density leading to impaired bone
tissue structure and a rising risk for pathological

of osteoporosis have been reported in literature

(4,5].

fractures. WHO defines osteoporosis as a
spinal or hip bone mineral density BMD of 2.5
standard deviations or more below the mean for
healthy individual as measured by dual energy X
ray Absorptiometry DEXA. Diverse secondary
causes of osteoporosis as thyrotoxicosis,
hyperparathyroidism, malignancies, renal failure
are under focus in relevant scientific literature

One hypothesis is linked to the fact that
long term use of antipsychotics are the
commonest pharmacologic etiology for chronic
hyperprolactinemia which consecutively leads
to decreased serum level of sex hormones and
decreased mineralization of bones [6]. Though
hyperprolactinemia is a common side effect
of conventional antipsychotics, it’'s much less
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reported with atypical antipsychotics. However,
risperidone and amisulpride are not better than
conventional antipsychotics in this issue [7].

Different hypothesis have been suggested by
authors explaining increased osteoporosis and
pathological fractures among schizophrenic
patients on antipsychotic medications

Genetic  susceptibility: ~ patients  with
schizophrenia have shorter life span, osteopenia
and worse general health state compared to
normal population, genetic framework can
partially explain increased morbidity and
mortality among this category of patients.
Low bone density has been found to be
genetically predetermined in more than 70%
of cases, and presence of a osteoporosis-related
hip fracture in mother can double the risk
in their postmenopausal daughters. Such
common genetic susceptibility that confers a
higher bone microarchitecture morbidity and
psychopathology is still an area of research with
much more to be elucidated in future [8].

Hyperprolactinemia induced hypogonadism:
conventional antipsychotics as well as some
atypical ones particularly risperidone and
amisulpride are the commonest cause of drug
induced prolactinemia, studies in mice models
show that long term use of antipsychotics can
lead to hypogonadism and poor trabecular bone
density, such findings have been replicated
in ovariectomized mice where ovaries have
been removed indicating that hypogonadism
alone cannot explain antipsychotic-induced
osteoporosis. Studies show osteoporosis was
even more in ovariectomized mice receiving
antipsychotics [9].

Central CNS mechanism: Antipsychotics do
have variable and diverse complex antagonism
on various G-protein coupled receptors
including dopaminergic, adrenergic, cholinergic
and histaminergic receptors. Sertonergic and
dopaminergic signaling have been implicated
directly in central regulatory mechanism for bone
biology. Bone turnover is found to be correlated
with sympathetic system output to bones.
Antipsychotics can regulate such sympathetic
output. Leptin hormone dysregulation has been
found not only to be related to increased body
weight with antipsychotics but also play a major
role in regulating sympathetic discharge to bones
[10]. Studies found that co-administration of
beta blockers with antipsychotics decreases drug-
induced osteoporosis [11].

Direct accumulation in bone marrow: studies
in mice show that antipsychotics’ level in bone
marrow can exceed 10 times it’s level in blood,
one to three hours after administration. And it
can still be found in bone marrow far longer after
disapprearance from blood when medication is
stopped, indicating a tendency for antipsychotics
to accumulate in bone marrow for long periods.
Taking in consideration strong presence of
serotonin and dopamine receptors on both
osteoclasts and osteoblasts, render a ‘direct bone
effect’ hypothesis a possible etiology of drug
induced steoporosis [12,13].

Our study aims at assessing bone mineral density
among chronic schizophrenic patients with long
term use of antipsychotics.

Materials and Methods

The design is a comparative cross sectional study
approved by the ethics committee of Alexandria
University school of medicine. All participants
gave written consent and purpose of the study
well explained.

50 patients were recruited from Alexandria
University Hospital out patient service, 30
chronic schizophrenic patients with duration
between 2 and 10 years according to records
with long term use of antipsychotics, and 20
schizophrenic patients drug naif as control group.
Diagnosis was made by a structural clinical
interview based on DSM 5 criteria [14]. Both
genders aged between 20-40 yrs were included.
Patients with chronic debilitating medical
illness, mentally retarded, hyo or hypercalcemia,
on steroid therapy or having history of thyroid
dysfunction or relevant endocrinological diseases
were excluded. These studies assess osteoporosis
among schizophrenic patients on antipsychotic
medication in Egyptian population where
relevant information to this issue is lacking for
such ethnic group.

All participants had level of prolactin and
chortisol assessed between 8:00 and 9:00 am.
Prolactin was evaluated by IMx prolactin assay,
a microparticle enzyme immunoassay MEIA
for quantitative measurement of prolactin in
serum [15]. Cortisol level was measured by
radioimmunoassay and serum concentration of
DHEAS was measured by chemiluminescent
enzyme immunoassay [106].

Bone miniral density was measured by Dual
energy X- ray Absorptiometry DEXA, ensity is
assessed by a T-score for bone mineral density.
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Normally it should be 2 -1 SD. In osteopenia it
falls between -1 and -2.5 SD while osteoporosis
falls < -2.5 SD. SD here stand for standard
deviation for mean density in healthy individuals

(17].
m Statistical analysis

After data collection, they were fed into computer
after coding using Statistical Package for Social
sciences SPSS version 11.5 for data analysis
and tabulation. Descriptive analysis were done,
parametric values arithmetic mean, median and
standard deviations were calculated, Student t
test was used as parametric testing measurement
and Chi square test was used as non-parametric
testing tool. Type one statistical error was set

<0.05

Results
m Descriptive statistics

Both groups were balanced in terms of age and
gender distribution Table 1.

Among schizophrenic patients, 12(40%) and
18(60%) were receiving Haloperidol and
risperidone respectively, with an average duration
of treatment 5.27 + 2 yrs.

m Inferential statistics

Schizophrenic patients with long term use of
antipsychotics showed significantly decreased
bone mineralization, higher prevalence of
osteoporosis, higher levels of prolactin and lesser
levels of cortisol with a statistically significant
difference as shown in Table 2.

Same parameters among male and female
subcategories didn’t show a gender sensitive

difference Table 3 and Table 4.

Discussion

Our study, all chronic schizophrenic patients
with long term use of antipsychotics showed
poor bone mineral density with prevalence of
70% osteopenia and 30% osteoporosis which
highlights the importance of an often overlooked
adverse effect.

Our results of high prevalence of poor bone
mineralization comes in agreement with many
predecessor authors, though varying prevalence
rates may be attributed to difference in patients
selection criteria for age, ethnic background and
instruments used for quantitatively assess bone
mineral density [18-20]. Our study had recruited
young patients with mean age of 30.73 + 6.19
and 30.5 + 6.75 for schizophrenic patients on
antipsychotics and drug naif respectively, and all
patients above 40 were not recruited. Such high
prevalence rate of osteopenia and consecutively
higher risk for pathological fractures is a public
health alarm, taking in consideration frequent
falls with antipsychotics particularly risperidone
due to postural hypotension [21].

Our results confirm previous findings that
showed decreased cortisol level with long term
use of antipsychotic, and authors explained such
findings by better control of pseudo stressful
conditions related to psychotic symptoms as
perceptual  abnormalities like hallucinatory
phenomena and persecutory delusions that

Table 1: distribution of age and gender among studied groups.

(Sé:\tizc;)p-:m)r;r;i;:atients with long term use of antipsychotics ﬁr:z%naif schizophrenic patients (Group 2) Statistical test
Age 30.73£6.19 30.5+6.75 t=0.98
Gender No. No.
Male 19 1
Female 1 9 X=068
*p<0.05

Table 2: Comparison between both groups as regards Bone density, cortisol and prolactin levels.

Schizophrenic patients with long term use of antipsychotics Drug naif schizophrenic patients (Group 2) Statistical test
(Group 1) N=30 N=20
Prolactin 81.3+4.99 225+245 t=49.25*
Cortisol 16.15+5 241 7.1 t=4.98%
Bone Density
BMD -T-score  No. No.
>-1SD 0 5
1-1,-2.5[SD 21 14 X?=3.25%
<-25SD 9 1
*p<0.05
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Table 3: Bone density according to bony site in both groups.

Bone Mineral Density BMD Schizophrenic patients with long term use of . . . . _
(T-score) antipsychotics (N=30) Drug naif schizophrenic patients (N=20)
AP spine (L1-L4)

>-1SD 0 5

-1to-2.5SD 21 14

<-25SD 9 1

Left Femur

>-1SD 25 17

-1to0-2.5SD 3 1

<-255D 2 2

Left Forearm

>-1SD 25 17

-1to-2.5SD 3 1

<-25SD 2 2

P value 0.214 0.336

*p<0.05

Bone Density Duration of antipsychotic intake
T-score 2-4yrs 4-6 yrs 6-8 yrs 8-10yrs
>-15D 0 0 0 0
-1t0o-2.5SD 6 8 2 5
<-2.5SD 0 0 5 4
P=0.013*
*0<0.05
may lead to prolonged stressful condition health problem that’s often overlooked though
by creating a false imagined danger [22,23]. it’s important negative impact on health state
However, this finding exclude hypercortisolemia
as a hypothesized etiology for poor bone Limitation
mineralization density.
Our study is limited by small sample size and
Hyperprolactinemia as an endocrinological h Y ional }}1, h i desi
dysfunciion comes among main etiologies to ¢ CA® BT L e the same
secondary osteoporosis, due to its direct effect on d tg d 'tl[: Y P w0 baseli
. .. . . atient over time with reference to baseline
bone mineralization on one side and decreasing P . o
sex hormones on the other side. Many authors levels. Since osteoporosis is a complex pathology
as in our study, highlighted s.uch a};sociatim; with multiple contributing risk factors, other
between elevated prolactin level and poor bone p arlargezier.s may confjer corzifusmn bias ﬁwre not
density and subsequent pathological fractures ~Puded N comparisons duc to smaft groups
[24,25] however future studies may also involve body
mass index, estradiol and testosterone levels.
- Though our study showed higher prevalence
Conclusion of osteoporosis with longer duration of
Pathologically decreased bone mineral density —antipsychotic use but it didn’t assess correlation
is a prevalent side effect among schizophrenic with total illness duration rather than therapy
patients with long term use of antipsychotics. A~ duration.
1562 Neuropsychiatry (London) (2018) 8(5)
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