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CASE REPORT

CIRCULATING SEROTONIN AND BONE TURNOVER
MARKERS ARE NOT CORRELATED WITH A PREVALENT
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SUMMARY

Depression and anti-depressants as well as obesity may enhance
the risk of an osteoporotic fracture by targeting, among others,
serotonin pathways despite the fact that the bone mineral density
at central Dual-Energy X-Ray Absorptiometry (DXA) is relatively
high. We introduce such a case on a menopausal female. A 57-year
old woman had total thyroidectomy for multi-nodular goiter and
further thyroid substitution was offered. She entered menopause
at 50 years, she was diagnosed and treated for depression during 3
years since the age of 53. At 56 years she suffered a left elbow
fracture consistent with osteoporotic fracture. Central DXA
showed osteopenia. She also suffered of grade 2 obesity and rela-
tively low vitamin D. The bone remodelling markers were within
normal limits. We tested circulating serotonin (or 5-hydroxytripta-
mine using an ELISA kit) at the level of 280 ng/mL (Normal
between 80 and 450 ng/mL). Oral risendronate and vitamin D was
started with a good response after first year with the indication of
continuing at least two more years. Circulating serotonin, as well
as bone turnover markers, may play a role on osteoporotic 
fractures but not in each case; similarly, a low-trauma fracture is
not perfectly reflected on bone mineral density at central DXA. 
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RÉSUMÉ

La sérotonine circulatoire et les marqueurs de remodelage osseux
ne sont pas corrélés à une fracture de fragilité répandue et à
l’ostéopénie ménopausique à l’absorptiométrie bi-énergétique par
rayonnement X centrale

La dépression et les anti-dépresseurs, ainsi que l'obésité peuvent
augmenter le risque d'une fracture ostéoporotique en ciblant, entre
autres, les voies de la sérotonine en dépit du fait que la densité
minérale osseuse à l’absorptiométrie bi-énergétique par rayon-
nement X (DEXA) est relativement élevée. Nous introduisons un
tel cas sur une femme ménopausée. A l’âge de 57 ans la femme
avait subi une thyroïdectomie totale pour goître multi-nodulaire et
substitution supplémentaire de la thyroïde lui a été offerte. Elle est
entrée à la ménopause à 50 ans, elle a été diagnostiquée et traitée
pour une dépression pendant 3 ans depuis l'âge de 53. À 56 ans,
elle a subi une fracture du coude gauche compatible avec une 
fracture ostéoporotique. DXA centrale a montré l’ostéopénie. Elle
a également souffert d'obésité de 2e degré et un niveau relative-
ment faible de la vitamine D. Les marqueurs de remodelage osseux
se trouvaient dans les limites normales. Nous avons testé la séroto-
nine circulante (ou 5-hydroxytriptamine en utilisant un kit ELISA)
au niveau de 280 ng/mL (normal entre 80 et 450 ng/mL). Le 
risédronate et la vitamine D par voie orale ont été lancés avec une
bonne réponse après la première année, avec l'indication de les 
poursuivre au moins pendant deux ans. La sérotonine circulante,
ainsi que les marqueurs de remodelage osseux, peuvent jouer un
rôle sur les fractures ostéoporotiques, mais pas dans tous les cas; de
même, une fracture à faible trauma ne se reflète pas parfaitement
sur la densité minérale osseuse au niveau de la DXA centrale.
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INTRODUCTION

MM
ultiple mechanisms are described to reveal the
estrogen deprivation related menopausal
osteoporosis including the potential of sero-

tonin to act as an anti-forming bone agent or the increased
risk of having a fragility fracture is metabolic syndrome is
diagnosed. (1,2) Depression and associated medication 
especially SSRI (selective serotonin reuptake inhibitors) may
cause low-trauma fractures by targeting serotoning pathways,
by interferences with the risk of fall, and associated vitamin
D deficiency. (3,4,5) However, the exact impact of circulating
serotonin on bone status and potential fragility risk is still
incompletely known. We aim at introducing a low-trauma
fracture case on a menopausal woman with treated depres-
sion and obesity and osteopenia at central Dual-Energy 
X-Ray Absorptiometry (DXA). 

CASE REPORT

The bone profile is introduced in this case report from an
endocrine point of view, as well as the most relevant parts of
medical history. The patient signed the informed consent of
anonymously using her data in 2016.   

This is the case of 57 year old non-smoking female having
a diagnosis of multi-nodular goitre at age of 49 so she first
came to our attention for this aspect. Due to compressive neck
symptoms, total thyroidectomy was performed and benign 
follicular thyroid aspects were confirmed. She was offered
substitution with oral daily levothyroxine on different regimes,
with a good compliance and normal TSH (Thyroid Stimulat-
ing Hormone) levels. She entered physiological menopause at
age of 50 and no further replacement therapy was added.
Progressively, she accused chronic headache in association
with depressive symptoms so at age of 53 years, the diagnosis
of depression was confirmed by a specialist and she started
specific medication of different types and doses for 3 years
(including SSRI as sertraline). At age of 56 years she suffered
a left elbow fracture consistent with low-trauma (osteo-
porotic) fracture. Thus, she came back for a complete bone
evaluation. Central DXA was done using a GE Lunar 
Prodigy machine and the results applying WHO criteria for
osteoporosis were consistent for osteopenia based on lumbar
L1-4 Bone Mineral Density (BMD) of 1.049 g/sqcm, T-score
of -1.1 SD, Z-score of -1.4 SD. (6) The complete endocrine
check-up identified a body mass index of 40 kg/sqm in 
association with and sub-optimal 25-hydroxy-vitamin D
assay as marker of vitamin D deficiency of 20.8 ng/mL 
(Normal lab values between 30 and 100 ng/mL) and normal
bone turnover markers like blood CrossLaps (bone resorption
marker) of 0.44 ng/mL (Normal between 0.226 and 1.008
ng/mL), circulating osteocalcin (bone formation marker) of
25.71 ng/mL (Normal between 15 and 46 ng/mL). We also
assessed circulating serotonin (or 5-hydroxytriptamine using
an ELISA kit) at the level of 280 ng/mL (Normal between 80
and 450 ng/mL). Based on osteoporotic fracture profile with
normal bone remodelling markers, osteoporosis was 
confirmed and weekly oral risendronate of 35 mg with daily

vitamin D and calcium supplements were introduced. One
year later bone mineral density increased to 1.14 g/sqcm, T-
score of -0.3 SD, Z-score of -0.5 SD without a new fracture but
according to 
current guidelines at least 3 years of specific anti-osteo-
porotic medication are necessary to have a consistent effect on
bone. (7) In addition, further vitamin D and calcium supple-
ments are also required. 

DISCUSSION

Several aspects are introduced by this case. First is the
fact that osteoporotic fracture (despite an atypical site) is not
always correlated with the loss of bone mineral density at
central DXA which pointed osteopenia in this particular 
situation, in fact the majority of osteoporotic fractures of the
world are in people with osteopenia and not osteoporosis at
DXA since osteopenia is much more frequent than osteo-
porosis. (7)

Another aspect seen in this case is the constellation of
modern fracture risk factors as obesity which re-sets a new
map for upper arm and ankle fractures, potential iatrogenic
thyreotoxicosis in subjects under levo-thyroxine (which was
not presented here), sub-optimal 25-hydroxyvitamin D
increasing the risk of fall, as well as depression and the use
of different anti-depressive drugs. (8) Despite changes in
serotonin action due to specific medication as SSRI the
assessed blood level is not extremely relevant because it may
be normal and the serotonin might be impaired at the local
paracrine skeleton level or central level (normally acting as
an indirect pro-formation stimulus). (9) Serotonin is 
generally related to multiple conditions including food
behaviour, neuroendocrine tumors, and intestinal diseases
while the relationship to bone status might not display a 
specific pattern; however, the traditional bone turnover
markers may also not be enough to indicate the fragility 
fractures and an intra-individual decision is required. (10)

CONCLUSION

Circulating serotonin, as well as bone turnover markers,
may play a role on osteoporotic fractures but not in each
case; similarly, a low-trauma fracture is not reflected on bone
mineral density at central DXA. 
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