DOI: https://doi.org/10.2298/SARH200811096C

UDC: 615.214.23.035; 616.71-007.234; 616.895.1-085

ORIGINAL ARTICLE / OPUTUHAJTHN PA]

Association between bipolar affective disorder, use
of antidepressants and osteoporosis

Mina Cvjetkovi¢-Bo3njak'? Milana Okanovi¢'?, Sanja Pavlovi¢'?, Olga Zivanovi¢'? Vesna Vasi¢'?,
Ana-Marija Vejnovi¢'?

'University of Novi Sad, Faculty of Medicine, Department of Psychiatry and Psychological Medicine, Novi
Sad, Serbia;
“Clinical Center of Vojvodina, Clinic of Psychiatry, Novi Sad, Serbia

SUMMARY

Introduction/Objective Osteoporosis is one of the most common comorbid disorders in depressive
mood disorder. The aim of this study was to assess the association between the use of antidepressants
and osteoporosis in patients with bipolar affective disorder (BPAD).

Methods The study included 73 inpatients, aged 50-72 years, male and female, hospitalized with a depres-
sive episode of BPAD from 2016 to 2020 at the Clinic of Psychiatry, Clinical Centre of Vojvodina, divided
into two groups: a) the first group (40) was treated with selective serotonin reuptake inhibitors (SSRIs) in
combination with mood stabilizer (lithium carbonate/lamotrigine); b) the second group (33) was treated
with mood stabilizer only. Study included two control groups as well. Clinical measurements of bone
mineral density at lumbar spine and hip was made using dual energy X-ray absorptiometry. CrossLaps
and levels of calcium and vitamin D were collected from blood samples. The data was analyzed by the
analysis of variance and the Kruskal-Wallis test.

Results Osteoporosis was registered in 25% of patients in the first group and in 18% of patients in the
second group, while osteopenia was observed within 40% of patients in the first group and in 37%
of patients in the second group. There was significant difference in value of CrossLaps, and the level
of 25(0OH)D vitamin between the control groups and the first two groups, as well as in prevalence of
osteoporosis and osteopenia.

Conclusion Depressive episodes in BPAD is connected with higher prevalence of osteoporosis. Patients
treated with SSRIs have higher prevalence of osteoporosis than patients treated with mood stabilizers only.
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INTRODUCTION

Depression has been reported as the most com-
mon mental disorder in the 21st century based
on its incidence and prevalence that have been
increasing constantly over the last decades,
not only in Serbia but in the majority of other
countries with valid health statistics [1, 2].
Besides the incidence rate, depression is sig-
nificant because numerous metabolic disorders
can result from an untreated or inadequately
treated mental disorder. Osteoporosis is one
of the most common comorbid disorders, es-
pecially in bipolar and unipolar mood disor-
ders. Nowadays, there is a risk of osteoporosis
becoming a “silent epidemic,” just like mood
disorders, which are both metabolic disorders.
According to the official statistics, every third
woman and every sixth man over 60 is affected
by osteoporosis [3]. The risk of these health
problems is growing substantially considering
the common comorbidity of mood disorders
and osteoporosis [4, 5]. Well-known risk factors
are biological predisposition, sex, age, positive
family history, low body weight and bad habits
(smoking, consuming alcohol, fast food, greasy
and poor-quality food, lack of physical activity)
as well as the use of certain medications (e.g.,

corticosteroids) 6, 7]. In addition to those risk
factors, it is not clear whether the same patho-
physiological processes take place in mood
disorders and osteoporosis [1, 2].

Common facts that prove the existence
of common pathophysiological processes in
both disorders are considered to be hypercor-
tisolemia, increased activity of the hypotha-
lamic-pituitary-adrenal axis, increased cyto-
kine activity (interleukin-6 (IL-6) and tumor
necrosis factor (TNF)), and a decrease in anti-
inflammatory interleukin activity (IL-10, IL-13)
as well as an increase in oxidative stress factors,
an increase in parathyroid hormone levels with
consecutive decrease of 25(OH)D vitamin, and
the decrease in estrogen levels in plasma [6,
8-11].

Although the association between depres-
sion and osteoporosis has not been clearly ex-
plained, recent studies suggest that depression
should be considered as an official risk factor
for osteoporosis [12]. Depressive disorder can
be represented as unipolar (depressive episodes
only), or within bipolar disorder, when depres-
sive symptoms are replaced or can overlap with
manic/hypomanic symptoms. Few clinical stud-
ies have been focused on monitoring the risk for
osteoporosis within bipolar patients [13].
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The aim of this study was to assess the association be-
tween developing osteoporosis and taking antidepressants
in patients with the diagnosis of bipolar affective disorder.

METHODS

The study included 73 patients, aged 50-72 years, both
male and female, hospitalized with diagnosis of bipolar
affective disorder [middle, recurrent, depressive episode,
more than 20 on the Hamilton Depression Scale (HAMD)],
2016-2020 at the Clinic of Psychiatry, Clinical Centre of
Vojvodina. Also, two control groups were included: a) the
first control group (30) included depressive patients with-
out psychopharmacotherapy; b) the second control group
(30) was formed of healthy volunteers.

Patients with psychopharmacotherapy (73) were di-
vided into two groups: a) the first group (40) was treated
with selective serotonin reuptake inhibitors (SSRIs) anti-
depressants (escitalopram, fluoxetine, sertraline) in com-
bination with mood stabilizers (lithium carbonate and/or
lamotrigine). Antidepressants were added to therapy due
to non-reactive depression; b) the second group (33) was
treated with mood stabilizers only, without antidepressants.

Sociobiographic and sociodemographic data were
collected, including information about all medication.
Diabetes mellitus, hypothyroidisms, hyperlipidemia, and
hypertension were the most common comorbidities. The
patients were under medication control. The diagnosis
of osteoporosis was based on the ICD 10 code. Clinical
measurements and assessment of BMD at lumbal spine
(L2-L4) and hip was made, using dual energy X-ray ab-
sorptiometry (DEXA). Also, CrossLaps and vitamin D and
calcium levels were ascertained from blood samples [14].

All the patients signed the consent according to the
Declaration of Helsinki. The study was approved by the
competent ethics committee of the Clinical Center of
Vojvodina, and conforms to the legal standards. For the
purpose of statistical analysis, IBM SPSS Statistics, version
21.0 (IBM Corp., Armonk, NY, USA) and JASP, version

Table 1. Type of psychopharmacotherapy
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0.14.1.0 (University of Amsterdam, Amsterdam, the
Netherlands) were used. Results were statistically analyzed
by one-way analysis of variance - ANOVA and Tukey’s
Honest Significant Difference post-hoc test as parametric
method of testing and by Kruskal-Wallis test with post-
hoc Mann-Whitney U-tests as a non-parametric method
of testing. The presence of osteoporosis or osteopenia was
ascertained using the analysis of contingency tables. A p-
value less than 0.05 was considered statistically significant.

RESULTS

The average age in the first group was 56.2 + 7.8 years, and
it was 55.9 + 4.3 years in the second group. In both control
groups, the average age was similar (55 * 3.3 years in the
first control group and 56.1 + 4.1 years in the second con-
trol group). Women were represented in a larger percent-
age in all groups: 66% vs. 34% and 67% vs. 33% (control
groups: 68% vs. 32% and 75% vs. 25%). Mood stabilizers
such as lithium carbonate and lamotrigine were included:
7.8 + 3.6 years in the first group, and 8.4 + 3.2 years in the
second group. Patients with comorbid physical disorders
(hypothyroidism, diabetes mellitus, and arterial hyperten-
sion) were also included in this study. All comorbidities
were adequately treated. Forty patients were administered
with SSRI antidepressants, which are indicated in the treat-
ment of moderate depressive episodes in combination with
amood stabilizer. Thirty-three patients were treated with
mood stabilizers as monotherapy. The following SSRI an-
tidepressants were administered: sertraline in 68% of pa-
tients in an average dose of 75 mg/day, escitalopram in 20%
of patients in an average dose of 10 mg/day, and fluoxetine
in 12% of patients in an average dose of 20 mg/day. The
average length of SSRI was 72 days (Table 1).

In Table 2 are presented values of indicators of osteo-
porosis in the patients of all four groups: osteoporosis was
registered in 25% of patients treated with mood stabilizers
and SSRI antidepressants and in 18% of patients treated
with mood stabilizers, while osteopenia was observed

First group Second group Third group Fourth group
SSRI and mood - Control group of patients with
Patients stabilizers in MO.Od stabilizers depressive disorder, without SSRI Control group of p
in therapy e . healthy volunteers
therapy (*SD) or mood stabilizers in therapy ( 5D)
(£ SD) - (£ SD) -

n=133 n =40 n=33 n=30 n=30 N?jisflfge?:;:ccaent
Age 562+7.8 559+43 55+43 542+32 N‘(’jisf'fz’r‘e'fr'fcae”t

Male 34% 33% 32% 25% N‘;isf}g?e'fr"ccae”t
Sex No sianifi

Female 66% 67% 68% 75% o significant

difference

Duration otherapy with 78436 84+3.9 ) ) No §ignificant
mood stabilizers (in years) difference
Dose of SSRls:
sertraline (68%) 75 mg/day B B ) B
escitalopram (20%) 10 mg/day
fluoxetine (12%) 20 mg/day

SSRI - selective serotonin reuptake inhibitor
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Table 2. Parameters of bone metabolism

73

First group Second group Third group Fourth group
Bone metabolism SSRI and mood Mood stabilizers ool @il G gt oo Control group of
- . . depressive disorder, without SSRI or p
parameters stabilizers in therapy in therapy mood stabilizers in therap healthy volunteers
(n=40) (+ SD) (n=33) (+ SD) (n=30) (+ 5D) J (n=30) (+ D)
25(0H)D vitamin 24.5+6.7° 291485 37.5+7.2° 51.1+11.4 <0.001%
(ng/ml)
Ca++ (mmol/l) 1.1+£0.1¢ 1+£0.1° 1.1+£0.1 1.1+0.1 <0.001*
-CrossLaps (ng/l) 760.9 £ 129.4° 780.5 + 84* 583.7 +£48.3° 380+ 84.9 <0.001*
ps (ng
Osteopenia 40%¢ 37% 32% 20% <0.01*
Osteoporosis 25%° 18% 16% 10% <0.01*

SSRI - selective serotonin reuptake inhibitor;

ap < 0.001 compared with the third and fourth group;

p < 0.001 compared with the fourth group;

‘p < 0.001 compared with the second group;

9p < 0.01 compared with the fourth group;

¢p < 0.01 compared with the second, third, and fourth group;
*significant difference

within 40% of patients treated with the combination of
SSRI and mood stabilizers and in 37% of patients treated
with mood stabilizers only. In the first control group, os-
teoporosis was detected in 16% of patients and osteope-
nia was present in 32% of the patients. In the group of
healthy volunteers, osteoporosis was presented in 10% of
examinees, while osteopenia was detected in 20% of ex-
aminees. There was no significant difference in the value
of CrossLaps and 25(OH)D vitamin between the first two
groups of patients. There was a significant difference be-
tween both control groups and other two groups in the
prevalence of osteoporosis and osteopenia as well as in the
value of CrossLaps and 25(OH)D vitamin.

Smokers were highly represented in all the patient
groups (98% in patients treated with SSRI vs. 99% in pa-
tients treated just with mood-stabilization medicaments).
In the control groups, smokers represented 86.5% of the
sample.

DISCUSSION

Numerous results indicate strong relationship between
use of antidepressants and osteoporosis. In addition to
undoubtedly common comorbidity of depression and os-
teoporosis, the measures for prevention and early diagnosis
need to be taken in order to have an early detection, treat-
ment and lowering of the complication and mortality rate
of both disorders [1, 4, 10, 11, 14].

According to the World Health Organization reports,
mood disorders represent a huge health problem in co-
morbidity with osteoporosis and there is no doubt that
unrecognized and untreated symptoms of depression, as
well as anxiety symptoms, extensive use of certain types of
antidepressants have been associated with an increased risk
of osteoporosis in the last decade [4, 15, 16]. Osteoporosis
is related to higher incidence of hip fracture in women
over 60 years old treated with therapeutic doses of SSRI
in comparison with depressive patients treated with other
antidepressants [17, 18]. The most supported assumption
in literature nowadays is that depression, as a separate
mood disorder, triggers the development of osteoporosis
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through neuroendocrine and immune mechanisms as
well as through bad habits (poor nutrition, alcohol intake,
smoking, lack of physical activity) [3-5, 7, 15, 16]. The re-
sults have been controversial up to now, even though there
is still a large number of studies that do not support the
assumption that SSRI antidepressants play neuroendocrine
role in bone metabolism. However, all the data require
adequate choice of antidepressants for each individual pa-
tient together with consideration of all comorbidities and
received therapies.

Bone architecture and the risk of osteoporosis can be
assessed in a timely manner during therapy by measuring
the bone density, determining vitamin D status in bones, as
well as ionized calcium and other parameters of osteopo-
rosis. Vitamin D is very important for physical and mental
health. It is one of the key hormones in the regulation of
bone metabolism. Vitamin D deficiency could increase the
risk for low bone mineral density, or osteoporosis. Over
recent years there have been studies that point out that
vitamin D plays an important role in depression vulner-
ability [10, 15, 17]. It is interesting that an insufficient level
of 25(OH)D (less than 50 mmol/l) could be associated with
depressive disorder. Interestingly, lower level of vitamin D
is found in 40-50% of depressive patients. This is prob-
ably due to lifestyle in depression. Depressive patients are
very often heavy smokers, they sometimes abuse alcohol or
other psychoactive substances. Such behavior may lead to
hypovitaminosis [6, 19]. On the other hand, according to
some studies, people with lower level of vitamin D could
be at a greater risk of developing depressive disorders [20,
21]. Until now, the relationship between hypovitaminosis
D and depression remains unclear. The association be-
tween low level of D vitamin and depression probably
lies in homeostatic, trophic, and immunomodulatory ef-
fects of vitamin D [22, 23, 24]. New investigations also
show that vitamin D receptors are identified in the same
area of the brain associated with depression. In any case,
hypovitaminosis D may represent an underlying biologi-
cal vulnerability for depression [1, 17, 18, 23]. Although
there is still no evidence that treatment with vitamin D
supplements can reveal depressive symptoms, there is a
possibility that some subgroup of depression may greatly
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benefit from the treatment with vitamin D. Be as it may, it
is clear that vitamin D has a prominent role in the treat-
ment of depressive patients with low level of vitamin D.
In such patients, long-term supplementation of vitamin D
and calcium can increase bone mass and prevent fracture
and long-term invalidity. Depressive patients with osteo-
penia/osteoporosis, benefit the most from the combination
of adequate antidepressant therapy, psychotherapy, and,
if indicated, therapy with vitamin D supplements. Also,
there are studies suggesting that more intensive depression
is associated with a lower level of vitamin D [23, 24]. In
the present study, there was no relationship between the
level of vitamin D and the severity of depressive symptoms
measured with HAMD. In the future, an additional study
should be made on a larger sample of patients to investigate
if there is a connection between the low level of vitamin
D in the blood and the severity of depressive symptoms.
The benefits as well as possible adverse effects of re-
ceived therapy should be examined in every patient and
useful advice should be given to them on their way of life-
style and physical activity. In case it is necessary, bisphos-
phonates can be used for treating osteoporosis without any
risk of interaction with SSRI antidepressants. Schweiger
et al. [25] argue that osteoporosis of the spine has been
diagnosed in almost 15% of the patients who suffer from
depression — unipolar or bipolar — while numerous recent
studies show a considerably higher incidence of depressive
symptoms in women with vertebral and hip fractures [2,
8,9, 25]. In the adolescent population, girls who suffer
from anorexia and mood disorders are significantly more
affected by osteoporosis than the general population. For
the purpose of screening for osteoporosis, the National
Osteoporosis Foundation recommends using the DEXA
technique in women, aged 65 years and above and men
aged 70 years and above or in people who are older than 50
years and are at an increased risk of fracture [1, 3, 4, 9, 10].
Hypercortisolemia in depression is meant to be the pos-
sible neurobiological base for such hypothesis [8, 9, 19].
Depression causes the activation of the hypothalamic—pi-
tuitary-adrenal axis and this alteration, which could be
the crucial factor for the increased risk of osteoporosis
in depressed patients [1, 10]. Actual hypothesis considers
that corticotropin-releasing hormone and persisting high
level of cortisol in depressed patients lead to secondary
hypogonadism, which present one of the crucial risk fac-
tors for bone loss [1, 8, 14, 15, 21]. Such negative influence
could be responsible for higher incidence of osteoporosis
in patients with depressive symptoms, both in unipolar
and bipolar affective disorders compared to the general
population [1, 15, 17, 22]. According to the definition pro-
vided by the World Health Organization, osteoporosis is
a progressive systemic skeletal disease characterized by
reduced bone mineral density and bone microarchitecture
alteration, which contributes to the risk of fracture and dis-
ability [1, 2]. The incidence of osteoporosis is 8—10%, but
it is 10 times more common in women who reach meno-
pause - the osteoporosis has been diagnosed in almost 22
million women and about 5.5 million men in the European
Union [6]. The reduced bone mass and demineralization
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cause the bone to lose its strength and elasticity, which
significantly increases the risk of fracture even with mini-
mal trauma. According to the majority of the world’s sta-
tistics, it is considered that almost 70% of fractures occur
due to osteoporotic bones. Bone demineralization occurs
as a result of bone remodeling process due to increased
catabolic processes (increased osteoclast function and re-
duced osteoblast function). The osteoporosis is diagnosed
by using the bone densitometry or DEXA scan and bone
mineral density (BMD) described as a T-score and Z-score.
A T-score represents standard deviation of a patient’s BMD
from the average value of BMD of a person of the same sex
and constitution aged 20-30 years. The T-score between
-1 and -2.5 is classified as osteopenia and the score lower
than -2.5 is classified as osteoporosis [3, 20].

In addition to depression being considered a risk fac-
tor for osteoporosis, a considerable controversy has been
caused by the results of certain studies in the last 10 years
that show a possibility that certain types of antidepressants
can cause osteoporosis as well. This assumption refers to
the SSRIs type of antidepressants [12]. The mechanism of
the action of these “newer” antidepressants is based on pre-
venting the reuptake of serotonin at the presynaptic mem-
brane, which leads to an increase in the level of serotonin
in the synaptic cleft and its reuptake by receptors located
at the postsynaptic membrane. The SSRIs achieve their
antidepressant effect by binding to the serotonin trans-
porter (SERT) in the central nervous system. The possibil-
ity that these antidepressants trigger osteoporosis is based
on the discovery that functional serotonin receptors such
as SERT (for which SSRIs are bound to at allosteric sites)
are identified in osteoblasts, osteoclasts, and osteocytes.
The second possibility is that SSRIs lead to a decrease in
testosterone levels and an increase in prolactin level in both
sexes, which represents a risk for osteoporosis. The follow-
ing risk factors have a significant effect on the increased
incidence of osteoporosis: chronic diseases - thyroid and
parathyroid function disorders, hypogonadism, Cushing’s
and Addison’s disease, insulin-dependent diabetes, neuro-
logical disorders and digestive disorders. [1, 14, 19, 21, 22].

At risk from osteoporosis are not only the middle age
and elderly patients, but also the adolescent population
- girls who suffer from anorexia and mood disorders are
significantly more affected by osteoporosis than the general
population. With regard to undoubtedly common comor-
bidity of depression and osteoporosis, the measures for
prevention and early diagnosis need to be undertaken in
order to have early detection, treatment, and lowering of
the complication and mortality rate of both disorders [1,
4,10, 21, 22, 26].

CONCLUSION

The results of this investigation indicate that a middle
intensity depressive episode in bipolar affective disorder
is connected with a higher prevalence of osteoporosis.
Patients treated with SSRIs have higher prevalence of os-
teoporosis than patients treated with mood stabilizers only,
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skeleton, especially in patients already diagnosed with
osteoporosis or other familiar risk factors pertaining to

without antidepressants. In the future, larger cohorts of
patients should be included in this kind of study.

Prevention is undoubtedly better than treatment of os-
teoporosis, which, in case of treatment of depressive symp-
toms, implies the selection of adequate group of medi-
cines with respect to the age, initial status of the patient’s
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Nose3aHocT 6unonapHor adpekTeBHor nopemehaja, ynotpebe aHTMAenpecusa

n octeonopose

MwuHa LijeTkoBuh-bolwrak'? Munana OkaHosuh'? Carba MaBnosuh'? Onra XusaHosuh'? BecHa Bacuh'?,

AHa-Mapuwija BejHoBuR'2

'"YHusep3utet y HoBom Capy, MegmumHcku dakynteT, Kateppa 3a ncuxujatpujy n ncuxonolwuky meguuuHy, Hosu Cag, Cpbuja;
2KnuHuukn LeHTap BojBoauHe, KnuHuka 3a ncuxujatpujy, Hosu Cag, Cpbuja

CAXKETAK

YBoa/Lnm Octeonoposa je jeaaH o Hajuewhux komopbua-
Hux nopemehaja mehy 6onecHuLMMa ca fenpecMBHUM nope-
mehajem.

Linsb oBor ncTpaxumBatba je 61o Aa ce NPOoLIEHN NOBE3aHOCT
ynotpebe aHTUAENPECHBa Ca OCTEONOPO30M Kog 60s1ecHrKa
neyeHux og bunonapHor adpekTuBHOr nopemehaja.

MeTtope OBa cTyauja je obyxsatina 73 6onecHuKa, ctapa 50-72
rogvHe, 06a nosa, XoCnuTany3oBaHa 360r AenpecrBHe envope
6vinonapHor adekTBHOr nopemehaja, namehy 2016. n 2020.
roavHe, Ha KnuHuuw 3a ncuxujatpujy KnuHuykor ueHtpa Bojso-
AviHe. bonecHuLy cy nofesbeHu y iBe rpyne: a) npsa rpyna (40)
NleyeHa je cenekTMBHUM HXMOMTOPKIMa MOHOBHOT Npey3/Matba
CEPOTOHVHA Y KOMOMHALMj/ Ca CTabuN3aTOPOM PacronoXetba
(nnTnjym-kap6oHaT/namoTpurriH), 6) Apyra rpyna (33) Tpetupa-
Ha je camo cTabunuatopom pacrnonoxena. Cryauja je Takohe
00yxBaTW/a 1 Be KOHTPOJIHE rpyne UcnutaHuka. KnuHuuka
Mepetba MHEPasTHe ryCTVHE KOCTU Ha IyMOanHOj KUYMU U KyKy
13BefieHa Cy MeTOAOM ancoprLuyoMeTpuje PeHAreHCKX 3paka
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[BOCTPYyKe eHepruje. i3mepeHu cy H1uBow Kanuujyma n [le-su-
TaMMHa 113 y3opaka KpBu 6onecHuka. Mogawum cy CTaTUCTAYKM
obpaheHn aHanu3om BapujaHce u Kpackan-BonrcoBum Tectom.
Pesynrtatu Octeonopo3a je perncrposaHa Kog 25% 6onecHuka
y NpBOoj 1 Kop 18% 6onecHuKa y Apyroj rpynu, OK je octeone-
Huja ycTaHOB/bEeHa Ko 40% y nNpBoj 1 Kog 37% 6onecHuka y
apyroj rpynu. [locToju cTaTMCTUYKK 3HavajHa pas3nnka y Bpea-
HocTVMa HuBoa CrossLaps n HuBoa 25(0OH) [le-BMTamMiHa, Kao
1y 3aCTYN/bEHOCTIN OCTEOMNOPO3E N OCTEONEHMje Y OAHOCY Ha
KOHTpOJHe rpyne.

3aksbyuyak [lenpecrBHa enu3ofa y 61nonapHom adpeKkTriBHOM
nopemehajy je noBesaHa ca Behom npeBaneHLIOM 0CTeonopo3e
Y OAHOCY Ha KOHTPOMHY rpyny. bonecHnum neyeHn cenekTms-
HVM UHX1OMTOPMIMa MOHOBHOT Mpey31Marba CepOTOHVHA UMajy
Behy npeBaneHLly 0cTeonopose y ofHOCY Ha 60NECHMKe feyeHe
Camo CTabunr3aTopom pacrnosioxerba.

KmbyuHe peuun: MyHepanHa rycTviHa KocTu; ienpecuja; cenek-
TVWBHO Npey3uMarbe CePOTOHUHA
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