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Case report

Case Report: Teriparatide treatment in a case of severe
pregnancy -and lactation- associated osteoporosis
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ABSTRACT

OBJECTIVE: Pregnancy- and lactation-associated osteoporosis (PLO) is an uncommon dis-
ease. The majority of cases are seen in the third trimester or early post-partum in primagravid
women and the prominent clinical feature of PLO is severe and prolonged back pain and
height loss. The prevalence and aetiology of this disorder are as yet unclear and there are no
guidelines for its treatment. CASE REPORT: We report the outcomes of teriparatide (TRP)
treatment in a woman suffering from severe PLO with 6 vertebral fragility fractures, severe
back pain and very low BMD. RESULTS: Thirteen months after the initiation of therapy, the
patient was almost free of back pain. There was no new clinical vertebral fracture. Her labora-
tory tests were all normal. BMD increased by 24.4% at the lumbar spine, 9.9% and 4.6% at the
left and the right total hip and 12.6% and 7.8% at the left and right femur neck, respectively.
CONCLUSION: TRP treatment simultaneously with weaning and calcium and vitamin D sup-
plementation seems to considerably increase BMD, improve severe back pain and quality of life
and prevent further occurrence of vertebral fractures, making TRP a helpful tool in restoring
bone strength in PLO patients.
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INTRODUCTION

Pregnancy- and lactation-associated osteoporosis
(PLO) is an uncommon disease. The first description
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of PLO was made by Nordin et al in 1955." It is char-
acterised by the occurrence of fragility fracture(s),
most commonly involving the lower thoracic and/
or lumbar vertebral bodies. The majority of cases
are seen in the third trimester or early post-partum
in primagravid women and the prominent clinical
feature of PLO is severe and prolonged back pain
and height loss. The prevalence and the ae tiology
of this disorder are unclear. To date, more than 120
cases have been reported, mostly as individual case
reports.” Due to the lack of controlled trials and the
rarity of the disease there are no formal guidelines.
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Many patients have been treated with weaning
and calcium supplementation, while some of them
have received additional vitamin D.? Bisphosphonates
(BPs) are used increasingly in patients suffering from
PLO, resulting in a better outcome compared to that
of a plain supplementation with calcium and vitamin
D. However, the safety of their use by women of
reproductive age has not as yet been established.*
Therefore, alternative treatment of PLO, such as
teriparatide (TRP), must be considered. Here we
report the outcomes of TRP treatment in a woman
suffering from severe PLO with 6 vertebral fragility
fractures, severe back pain and very low BMD.

CASE REPORT

A lactating 40-year-old Caucasian woman had
back pain without trauma a few days after delivery of
her first baby. She was treated elsewhere with physi-
otherapies and nonsteroidal anti-inflammatory drugs
(NSAIDs). Her pain continued to worsen and 40 days
after delivery she could not get up from bed nor hold
her baby, although she was receiving about 75mg of
diclofenac six times daily. MRI examination of the
thoracic and lumbar spine recommended by another
physician revealed 3 vertebral fractures at T7, T9 and
T10. One month later, she underwent a second MRI
examination that detected 3 new vertebral fractures
at T8, T12 and L1 (Figure). She was then referred
to our centre.

Her medical history revealed that she had had
thyroid nodules treated 10 years previously with levo-
thyroxine 100 pg/day for one year. She had menarche
at 12 years of age and her menstrual cycle was regular.
She had never smoked or consumed alcohol. She
suffered a radius fracture in childhood. Her mother
had osteoporosis without fractures. Her height was
158 cm and her weight was 56 kg (body mass index
22.4 kg/m?). She reported that her previous height
was 162 cm, demonstrating a 4cm height loss.

She took oral contraceptive pills for 21 days and
through in vitro fertilisation she had successfully
conceived. Also, she received low-molecular-weight
heparin (LMWH) for thrombofilia in the last 2 trimes-
ters of pregnancy. During pregnancy, she received 500
mg daily calcium supplementation and her nutritional
calcium intake was satisfactory.

Figure. Sagittal MRI examination of thoracic and upper lum-
bar spine, before initiation of therapy, revealed vertebral frac-
tures at T7-T10, T12 and L1.

The physical examination was normal without
neurological signs, except for the thoracolumbar
back pain and an apparent mild thoracic kyphosis. A
thorough investigation revealed low vitamin D levels
(Table 1) without other abnormalities, indicating that
the patient did not have any other cause of second-
ary osteoporosis. Bone densitometry measured by
Lunar Prodigy dual-energy X-ray absorptiometry
(DXA) was consistent with bone mineral density
lower than that expected for the age (z-score) in the
lumbar spine and the hip (Table 2). Thus, the patient
was diagnosed as having PLO. Informed consent was
obtained from the patient.

Breast-feeding was terminated (two months after
delivery) and treatment was started with calcium 500
mg/day, vitamin D3 2.200 IU/day and TRP 20 pg/day.
Shortly after the initiation of TRP treatment, the back
pain gradually decreased and the patient stopped the
NSAIDs. After one month of TRP treatment, she
was able to get up from bed and after 80 days she
returned to work.

At her recent follow-up 13 months after the ini-
tiation of the therapy, the patient was almost free of
back pain but experienced back stiffness. There was
no new clinical vertebral fracture. Her laboratory tests
were all normal (Table 1). BMD increased by 24.4%
at the lumbar spine, 9.9% and 4.6% at the left and
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Table 1. Serum and urinary laboratory tests of the patient before and after the initiation of teriparatide treatment

Value Normal range values Before treatment ~ After Imo  Afterdmo  After 7mo  After 13 mo
Serum

Calcium (mg/dl) 8.4-10.1 9.9 9.5 8.7 9.7 9.6
Phosphate (mg/dl) 2745 4.0 43 4.2 4.4 43
ALP (iu/l) 35-104 68.0 43.0
25-OH-vit D3 (ng/ml) 30-150 15.5 30.7 16.7 49.0 335
PTH (pg/ml) 15-65 14.0 40.0 38.0 28.0 21.0
PINP (ng/ml) 15-59 40.0 149.3 81.5 50.5 40.0
OC (ng/ml) 11-43 26.9
TSH (piu/ml) 0.55-4.78 1 1.93
Urinary 24/h

Cr (mg/24h) 800-1,800 983 929 807 1,066

Calcium (mg/24h) 100-300 86 165 158 197

Phosphate (mg/24h) 350-1,400 689

ALP: alkaline phosphatase; 25-OH-vit D3: 25 hydroxy vitamin D; PTH: parathyroid hormone; PINP: procollagen type I N-terminal
propeptide; OC: osteocalcin; TSH: thyroid-stimulating hormone Cr: creatinine.

Bold text indicates values out of normal range.

Table 2. Bone mineral density (BMD) of the L1-L4 and right and left hip: BMD as absolute values (g/cm2), Z score and the changes after

one year of teriparatide treatment

Before treatment After 13 mo Change (%)
BMD Z-score BMD Z-score
L1 0.748 3.1 0.880 -1.8 17.6
L2 0.624 4.7 0.781 -3.2 252
L3 0.595 -4.9 0.763 -3.4 282
L4 0.592 -4.9 0.748 -3.5 26.4
L1-L4 0.634 -4.4 0.789 -3.0 24.4
Femur neck (R) 0.628 2.7 0.677 22 7.8
Total hip (R) 0.697 2.3 0.729 2.0 4.6
Femur neck (L) 0.617 2.8 0.695 2.0 12.6
Total hip (L) 0.685 2.4 0.753 -1.8 9.9

(R): right; (L): left; *The same densitometer was used for all bone mineral density measurements.

the right total hip and 12.6% and 7.8% at the left and
right femur neck, respectively (Table 2).

DISCUSSION

Pregnancy and lactation itself can affect bone
metabolism. Indeed, during the third trimester of
pregnancy considerable amounts of calcium are
transported from the maternal skeleton to the foetus
resulting in increased maternal bone turnover. It

should be noted here that during pregnancy powerful
compensatory mechanisms take effect protecting the
maternal skeleton consisting of increased calcium
absorption and high oestrogen levels. Nevertheless,
there is a definite post-partum decrease in mater-
nal BMD by 1.8-3.2%, depending the skeletal site.®
Additionally, the even greater calcium losses dur-
ing lactation (approximately 300 mg calcium/day)
further increase the risk of PLO.*!° During the first
month of lactation, bone resorption markedly rises
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and subsequently normalizes, while bone forma-
tion increases and remains elevated for at least one
more month. Interestingly, loss of calcium induced
by lactation may not be the only cause of the loss of
bone density in lactating women. Lactating women
have lower oestrogen levels, higher prolactin levels,
higher parathormone-related peptide (PTH-related
peptide) levels and lower 1,25(OH),D levels than
non-lactating women.”!! During lactation women
experience a BMD loss of approximately 3-7%. The
reversal of physiological oestrogen fall, increased
PTH-related peptide and the maternal calcium loss
in breast milk during lactation lead to recovery of
bone loss in most of the patients.®!?

PLO is a rare disorder of unclear aetiology. How-
ever family history, vitamin D deficiency, low body
weight, prior low BMD and smoking may be predis-
posing factors.”” Premenopausal osteoporosis risk
factors such as hyperthyroidism, the use of medica-
tions that can adversely affect the skeleton (LMWH,
glycocorticoids), etc. should be investigated and the
underlying cause must be treated first."

We report the case of a patient suffering from
PLO with severe back pain who was not able to get
up from bed. She presented with 6 vertebral fractures
until the initiation of the TRP treatment. Both spine
and hip BMD in our patient was significantly lower
than the expected normal values for her age. These
findings suggested a disease of great severity.

In this patient, the use of LMWH during the last 2
trimesters of pregnancy was a risk factor.'* Although
the mechanism is unclear, there are indications that
long-term LMWH use (over three months) decreases
bone formation and accelerates bone resorption.!?
However, pregnant women who required prophylac-
tic doses of LMWH or unfractionated heparin and
received calcium supplementation during pregnancy
did not appear to have a clinically significant decrease
in BMD.!¢ The nodular thyroid disease treated with
levothyroxine for one year in the past with normal
TSH levels ever since and the treatment with con-
traceptive pills for 21 days only, before artificial fer-
tilisation, could not be considered as risk factors.'”!8
Moreover, although vitamin D deficiency has been
documented in PLO patients, this was not the case
with our patient.’

In some patients the clinical symptoms of PLO
resolve spontaneously, while others have severe,
prolonged and disabling back pain. These patients
require therapy of PLO. There is no consensus to
date on how to treat PLO since, while there are a few
reported cases, there are no clinical trials. In a case
series, patients with PLO treated with weaning and
calcium with or without supplementation of vitamin
D presented increase of spine BMD by 6.2% at 8-18
months and 9.5% at 2-4 years and the hip BMD in-
creased by 4.1% and 4.4%, respectively.?

Antiresorptive drugs are considered first-line
treatment for osteoporosis and their use has been
reported increasingly in PLO." BP treatment for PLO
had much better outcomes than weaning and calcium
and vitamin D supplementation. After BP treatment,
the spinal BMD improved by 17% in one year and
23% in two years, while the hip BMD improved by
only 0.7% in one year and remained unchanged in the
second year of treatment.” However, the long-term
effects of BPs are not well known. Concern about
BP use in premenopausal women is related to the
increased calcium requirements during pregnancy
and lactation as well as the pharmacokinetic and
pharmacodynamic properties of BPs that result in
prolonged retention in the skeleton and suppression
of bone turnover. In addition, animal data point to a
transplacental passage of BP and significant maternal
and offspring toxicity, although the doses used in these
animal studies were much higher compared to those
approved for use in humans.*

Strontium ranelate has been used as an alternative
therapy. In a case of PLO, the spine BMD increased
by 33% in 21 months and by 40% in 34 months and
the hip BMD increased by 20.5% and then remained
unchanged, respectively.”” Although the results of this
case were also satisfactory, strontium ranelate is a drug
with unclear mechanism of action and which is not
approved by the FDA and its benefits and harms need
to be established. Furthermore, it has been suggested
that it is very difficult to assess strontium-induced
changes in bone mineral density. Thus, alternative
therapies, such as TRP, must be considered.

The most effective treatment of premenopausal
osteoporosis may be with the use of an anabolic
agent such as parathyroid hormone (PTH). TRP, the
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human recombinant PTH (1-34), has been assigned
to pregnancy category C by the FDA. It improves
BMD and bone strength and has a serum half-life
of 1 hour.?! Thus, if TRP treatment ceases before a
future gestation, there will be no adverse effects on
the mother and the foetus. These data, combined
with the severity of PLO and the improvement of
back pain in postmenopausal women with vertebral
fractures after TRP treatment, led us to the decision
to manage our patient with TRP.* After 13 months
of treatment, BMD was increased by 24.4% at the
lumbar spine, 9.9% and 4.6% at the left and the right
total hip, and 12.6% and 7.8% at the left and right
femur neck, respectively, without any further frac-
ture occurrence. To our knowledge, there are three
articles reporting the outcomes of TRP treatment in
PLO.*** In one patient, after 18 months of therapy,
the increase of BMD at the spine and total hip was
36% and 13.8%, respectively.* In a small case series,
three PLO patients improved their BMD by 14.5-25%
at the lumbar spine and 13.4-17.9% at the total hip.?

In summary, women with PLO may suffer from
vertebral fragility fracture(s), often multiple, which
cause severe and disabling back pain and kyphosis
in the third trimester of pregnancy or in early post-
partum. Treatment with TRP, which stimulates bone
formation, simultaneously with weaning and calcium
and vitamin D supplementation, seems to considerably
increase BMD, improve severe back pain and quality
of life and prevent further occurrence of vertebral
fractures, making TRP a helpful tool in restoring
bone strength in PLO patients.
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