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Conclusions: The document establishes practical recommendations based on evidence about
the management of mineral and bone metabolism disorders in pregnancy and lactation.
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Guia de manejo de las alteraciones del metabolismo mineral y dseo en la gestacion y
la lactancia

Resumen

Objetivo: Proporcionar unas recomendaciones practicas para el manejo de las alteraciones del
metabolismo mineral y dseo en la gestacion y la lactancia. Participantes: Miembros del Grupo
de Metabolismo Mineral de la Sociedad Espanola de Endocrinologia y Nutricion.

Métodos: Las recomendaciones se formularon de acuerdo con el sistema Grading of Recom-
mendations Assessment, Development, and Evaluation (GRADE) para establecer tanto la fuerza
de las recomendaciones como el grado de evidencia. Se realizd una busqueda sistematica en
Medline de la evidencia disponible para cada patologia. Se revisaron articulos escritos en inglés
con fecha de inclusion hasta 29 de febrero del 2020. Un metoddlogo resolvio las diferencias que
surgieron durante el proceso de revision de bibliografia y formulacion de recomendaciones. Tras
la formulacion de las recomendaciones éstas se discutieron en una reunion conjunta del Grupo
de Trabajo.

Conclusiones: El documento establece unas recomendaciones practicas basadas en la evidencia
acerca del manejo de las alteraciones del metabolismo mineral y 6seo en la gestacion y la

lactancia.

© 2022 Publicado por Elsevier Espana, S.L.U. en nombre de SEEN y SED.

Introduction

Because mineral and bone metabolism disorders in preg-
nancy and breastfeeding are rare, it is useful to have
specific recommendations for their management. Given this,
the Grupo de Trabajo de Metabolismo Mineral [Working
Group on Mineral Metabolism] of the Sociedad Espanola de
Endocrinologia y Nutricion [Spanish Society of Endocrinology
and Nutrition] (SEEN) proposed the drafting of guidelines
for the management of mineral and bone metabolism
disorders in pregnancy and breastfeeding based on the
available scientific evidence on osteoporosis and fragility
fractures, hypovitaminosis D, primary hyperparathyroidism
and chronic hypoparathyroidism, as well as a review of the
indication for specific drugs in pregnancy and breastfeeding.
Where evidence was limited or nonexistent, the members of
the Working Group made recommendations based on their
experience in, and knowledge of, these diseases.

Development of evidence-based
recommendations

The recommendations were formulated in accordance with
the Grading of Recommendations, Assessment, Develop-
ment, and Evaluation (GRADE) system to establish the
strength of the recommendations and the quality of
evidence.! This system establishes a graphic description
of the quality of the available evidence and the strength
of the recommendation that is made based on this evi-

dence. Two strengths of recommendation are distinguished:
strong recommendations, expressed as ‘‘We recommend’’
and the number 1, and weak recommendations, expressed
as “"We suggest’’ and the number 2. Quality of evidence is
expressed with symbols: @___indicates very low-quality evi-
dence; &9__ low-quality evidence; &@@_ moderate-quality
evidence; and @@ high-quality evidence. Each recom-
mendation is accompanied by a description of the evidence
supporting that recommendation.

A systematic search was conducted in MEDLINE of the
available evidence for each disease using the following
pregnancy- and breastfeeding-associated keywords: AND
osteoporosis, fractures, hypovitaminosis D, primary hyper-
parathyroidism and chronic hypoparathyroidism.

Papers in English with a publication date up to 29 Febru-
ary 2020 were included. Each subject was reviewed by two
people from the Working Group. A methodologist resolved
the differences that arose during the process of reviewing
the literature and formulating recommendations. After the
recommendations were formulated, they were discussed in
a joint meeting of the Working Group.

Physiological changes

Physiological changes in bone metabolism during
pregnancy

During pregnancy, ionised calcium, phosphorus and mag-
nesium levels are within normal limits. Serum parathyroid
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hormone (PTH) levels, on the other hand, drop during
the first trimester and return to normal in the third
trimester in European and North American women. 1,25
(OH)2D3, or calcitriol, increases to two or three times
above normal levels largely due to kidney hydroxylation
and to a lesser extent placental hydroxylation. PTH-related
protein (PTHrP) levels gradually increase, thus contribut-
ing to increased calcitriol and PTH suppression. Intestinal
absorption of calcium doubles from the first trimester
and calcium excretion in urine increases. Calcium intake
during pregnancy should be 1,200-1,500mg daily, ide-
ally through food. Histomorphometric parameters of bone
remodelling increase during pregnancy, while bone min-
eral content increases or decreases depending on calcium
intake. However, these acute and physiological changes
in bone metabolism during pregnancy do not cause long-
term changes in calcium content or bone strength, and
parity has been associated with a neutral or protec-
tive effect on bone mineral density (BMD) and fracture
risk.?

Physiological changes in bone metabolism during
breastfeeding

In breastfeeding, ionised calcium levels increase but remain
within normal range. Phosphorus levels, on the other hand,
increase above normal. PTH levels decrease and may be
undetectable in European and North American women. Cal-
citriol returns to levels within normal limits and PTHrP
increases significantly due to its production in breast tis-
sue, regulated through calcium-sensing receptors in the
breasts. Intestinal absorption of calcium returns to normal
and calcium excretion in urine decreases. The daily cal-
cium deficiency in breastfeeding is approximately 210 mg,
which leads to temporary bone demineralisation stimulated
by PTHrP associated with a drop in oestradiol levels. Dietary
intake of calcium should also be greater during breastfeed-
ing. Histomorphometric parameters of bone remodelling
increase during breastfeeding due to increased osteoclas-
tic activity and PTHrP-mediated osteocytic osteolysis. BMD
drops between 3% and 10% in relation to calcium loss
from breast milk, but reverses six to 12 months after
weaning.?

Osteoporosis and fragility fractures
General information

Pregnancy- and lactation-associated osteoporosis is a rare
abnormality in which fragility fractures occur in women at
the end of pregnancy, in the postpartum period or during
breastfeeding. It has potentially serious consequences such
as chronic pain and disorders of the static equilibrium of
the spine due to vertebral fracture. Pregnancy and breast-
feeding are states of high calcium demand and increased
bone resorption, which are associated with rapid physio-
logical and asymptomatic decreases in BMD, especially in
trabecular bone, although these recover in six to 12 months

and only very rarely end up causing fractures.>“ The condi-
tion is diagnosed through the identification of a fragility
fracture together with low bone mass measured by den-
sitometry in pregnancy or breastfeeding, and other causes
of secondary osteoporosis must be ruled out. Pregnancy-
and lactation-associated osteoporosis has an estimated inci-
dence of four to eight cases per million pregnancies.’
Multiple vertebral fractures represent the most common
type of fracture. Most women who experience fractures
during pregnancy or in the postpartum period are gener-
ally healthy, and therefore their prior bone status is not
known as test results are not normally available. Women
who end up having fractures might have already had low
bone mass or an underlying genetic abnormality, although
the exact pathogenesis is unknown.® In these cases, it
is preferential to rule out secondary causes of osteo-
porosis such as amenorrhoea, anorexia nervosa, Cushing’s
syndrome, hyperthyroidism, primary hyperparathyroidism,
severe vitamin D deficiency, malabsorption conditions such
as coeliac disease, surgery for obesity and inflammatory
bowel disease, rheumatoid arthritis, lupus, connective tis-
sue diseases, and kidney disease or liver disease. Drugs
that may affect bone mass such as glucocorticoids, hep-
arin and antiepileptic medications must also be taken
into account. Finally, other typical risk factors for osteo-
porosis such as tobacco use, alcohol consumption, family
history and physical activity also need to be considered.”
Other factors such as changes in weight and lordotic pos-
ture during pregnancy can contribute to the development
of fractures.® Densitometry in cases of pregnancy- and
lactation-associated osteoporosis shows extremely low BMD
values, in general with Z-scores below —3.8° A study
using iliac crest biopsy in women who had pregnancy-
and lactation-associated osteoporosis detected decreased
bone formation.? Other studies have yielded evidence of
increased bone resorption with an increased receptor acti-
vator of nuclear factor-kappa B ligand-to-osteoprotegerin
(RANKL/OPG) ratio.®

Pregnancy-associated transient osteoporosis of the
hip

This is a rare, self-limiting form of focal osteoporosis with
decreased BMD in the femoral head and neck and other
locations. It manifests in the final trimester of pregnancy
or the postpartum period as severe pain in one or both
hips; limping; or, more rarely, hip fracture. X-ray reveals
a radiolucent image in the femoral head and neck, BMD
in the hip appears low and magnetic resonance imaging
(MRI), the diagnostic technique of choice, can show oedema
in the bone marrow.'"'2 Signs and symptoms as well as
radiological findings in cases without fracture resolve two
to 12 months after childbirth.>'? This abnormality appears
not to be related to phosphorous and calcium metabolism
and changes therein during pregnancy, but rather to local
pregnancy-related factors. Theories have been put forward
on causes as diverse as complex regional pain syndrome
(Sudeck’s atrophy), reflex sympathetic dystrophy, femoral
venous stasis due to pressure from the uterus, viral infec-
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tions, immobilisation and foetal pressure on the obturator
nerve, among others.3

Lactation-associated osteoporosis and fragility
fractures

The risk of vertebral fracture increases more in women
during breastfeeding than during pregnancy; even so, as
mentioned, the risk of fracture is low. PTHrP’s role in breast-
feeding, as well as oestrogen deficiency, are important and
are involved in the increased bone remodelling that occurs
in this period.’ In cases of osteoporosis or very low bone
mass with a history of fracture, it could be reasonable to
advise against breastfeeding due to the risk of a greater
drop in bone mass and the development of a fragility frac-
ture.

Treatment

Spontaneous recovery of bone mass occurs after pregnancy
and the end of breastfeeding in around six to 12 months. As
such, during pregnancy and in this one-year period, start-
ing osteoporosis treatment is not recommended, apart from
calcium and vitamin D supplementation in most cases. Insuf-
ficient bone mass recovery has been seen in women with
vertebral fractures during pregnancy and breastfeeding.
This may suggest that BMD loss occurred prior to preg-
nancy or was particularly severe during pregnancy. In these
cases, treatment could be planned according to the degree
of bone mass recovery.>® The following have been used in
women who experienced fractures after pregnancy: nasal
calcitonin (no longer indicated for this purpose), bisphos-
phonates, strontium ranelate (also not indicated in Spain)
and teriparatide. Due to a lack of controls, there is linger-
ing uncertainty as to whether the same bone mass recovery
would have occurred spontaneously a year after pregnancy
or the end of breastfeeding.’>"> However, an analysis of
30 studies reporting outcomes of treatment with calcium
and vitamin D, bisphosphonates or teriparatide suggested
that both bisphosphonates and teriparatide had a favourable
effect on BMD that surpassed spontaneous recovery.'® Ver-
tebroplasty and kyphoplasty have been used to treat painful
vertebral fractures in the postpartum period, but their
efficacy is unclear.”'" In cases of transient osteoporosis
of the hip, positive outcomes in terms of recovery time
have been seen with the use of bisphosphonates, calci-
tonin or teriparatide, but in pregnancy-associated cases,
conservative treatment, weight-bearing restrictions, phys-
iotherapy, analgesics and thromboprophylaxis are pursued
to prevent maternal complications during pregnancy.'? Sur-
gical treatment of a femoral fracture in a pregnant woman
should be multidisciplinary in order to maintain foetal well-
being during surgery. Antithrombotic prophylaxis should be
administered in the postoperative period and physical reha-
bilitation should be started early with an emphasis on hip
abduction."”

Recommendations

- We recommend treatment with calcium and vitamin D in
women with osteoporosis during pregnancy and breast-
feeding (19000).

- We recommend not routinely starting osteoporosis treat-
ment during pregnancy (1$000).

- In cases of pregnancy-associated osteoporosis, we suggest
suitably balancing the risks and benefits of breastfeeding
for the mother and the newborn, taking into account the
potential effects on the bones of the mother (264000).

- We suggest re-evaluating bone mass a year after preg-
nancy or six to 12 months after the end of breastfeeding
and proposing treatment depending on the degree of bone
mass recovery (26000).

- In cases of multiple vertebral fractures, whether during
pregnancy or breastfeeding, we suggest, after ruling out
secondary causes, considering a cycle of anabolic therapy
(teriparatide for up to two years) or treatment with a bis-
phosphonate for two to three years and then re-evaluating
after that time (29000).

- We suggest pursuing conservative treatment of transient
pregnancy-associated osteoporosis of the hip (26000).

Hypovitaminosis D

Effects of hypovitaminosis D

The relationship between maternal serum vitamin D levels
and vitamin D supplementation on the one hand, and preg-
nancy outcomes on the other, has been extensively analysed
from different points of view. Prior to pregnancy, vitamin D
deficiency is associated with a lower likelihood of success of
becoming pregnant in women who undergo treatment with
assisted reproductive technology.'® Hypovitaminosis D, for
its part, is a common condition during pregnancy. According
to estimates, up to 28% of the Spanish population has vitamin
D deficiency (<20 ng/ml) and around 30%-35% has vitamin D
insufficiency (<30ng/ml)."”?° These results are consistent
with those reported in other countries.?’

Many observational studies have analysed the rela-
tionship between 25-hydroxyvitamin D (25(OH)D) levels
in pregnancy and maternal and foetal health. It should
be borne in mind that the different studies conducted
have been disparate, especially with respect to population
included, time of evaluation, results analysed and matters
related to 25(0OH)D determination itself (method of determi-
nation, baseline values and levels considered indicative of
deficiency and insufficiency). Taking these limitations into
account, in recent years, several meta-analyses have been
published whose main results have confirmed low vitamin D
levels to be associated with worse outcomes during preg-
nancy.

Regarding the health of pregnant women, values below
20 ng/mlincrease the risk of suffering from pre-eclampsia by
33%-54%, with a specificity for diagnosis of 90% with values
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below 10.6 ng/ml.?> Women with gestational diabetes mel-
litus (GDM), for their part, have lower serum 25(0H)D levels
compared to women with normal glucose tolerance, such
that vitamin D deficiency increases the risk of having GDM by
18% (OR=1.18; 95% Cl: 1.01-1.35; p<0.001).%* In addition,
there appears to be an inverse, dose-dependent relation-
ship between 25(0OH)D levels and risk of preterm birth (PTB).
Levels below 30ng/ml, determined before 32-34 weeks of
gestation, have been associated with an 83% increased risk
of PTB.%*

Regarding newborn health, in a recently published meta-
analysis that included 54 studies, children of mothers
with severe vitamin D deficiency (<12ng/ml) exhibited
worse anthropometric outcomes with lower birth weights
[mean difference (MD) —87.82 g; 95% Cl: —119.73, —55.91 ¢g]
and head circumferences (MD—0.19cm; 95% Cl: —0.32,
—0.06 cm), as well as a 59% increased risk of being small-
for-gestational-age (SGA) children. Levels below 20ng/ml
were also associated with a higher risk of being SGA. How-
ever, values >30ng/ml were not related to being SGA or to
birth weight.?'

Finally, consistent with the pleiotropic effects of vita-
min D, low 25(0OH)D levels during pregnancy have also been
linked to less classic adverse effects. In this sense, children
of mothers with vitamin D insufficiency had lower scores
on tests of mental development (MD —1.12 points; 95% Cl:
—1.82, —0.42 points) and language development (MD —0.35
points; 95% Cl: —1.00, 0.31 points).? In an Australian group
of women with asthma, levels below 30 ng/ml were associ-
ated with an increased risk of respiratory diseases in their
children in the first year of life.?

In summary, low serum 25(0OH)D levels in pregnant women
are linked to multiple maternal and foetal complications,
but the usefulness of supplements in relation to these
complications is a matter of debate. Multiple randomised
studies that include pregnant patients who received vita-
min D supplementation have been published, but most have
had insufficient numbers of patients, have suffered from low
methodological quality and have been highly disparate with
regard to the dose of vitamin D used, the time during preg-
nancy when supplementation was given, plasma 25(0OH)D
levels and the effects evaluated.??’

Effects of vitamin D supplementation

A meta-analysis recently conducted by Cochrane found that
the use of vitamin D supplements during pregnancy prob-
ably reduces the risk of pre-eclampsia (RR: 0.48; 95% Cl:
0.30-0.79). However, the meta-analysis could only fea-
ture four high-quality studies including a total of just
499 women. Vitamin D supplements might also reduce
the risk of GDM (RR 0.51; 95% Cl: 0.27-0.97), but again,
only four high-quality studies with just 446 women could
be evaluated. The same meta-analysis found that vita-
min D supplements could reduce foetal risk of low birth
weight (<2,500g) with a RR of 0.55 (95% Cl: 0.35-0.87),
yet it evaluated just five high-quality studies with 697
women.?>2¢ Another study that included 1,134 women
showed a decreased risk of severe postpartum haemorrhage

(RR0.68; 95% Cl: 0.51-0.91) in women who received vitamin
D supplementation.?

Regarding the long-term effects of vitamin D supplemen-
tation, a meta-analysis by Roth et al. found a reduction in
the risk of asthma and wheezing in children up to three
years of age (RR 0.81; 95% Cl: 0.67-0.98), although it
was performed with just two studies with a total of 1,387
women.'®28 Joint vitamin D and calcium supplementation
might be linked to a reduced risk of pre-eclampsia (RR:
0.5; 95% Cl: 0.32-0.78), similar to what happens when vita-
min D is administered in isolation, but it is also related
to an increased risk of preterm birth (RR: 1.52; 95% CI:
1.01-2.28).26:%7

The optimal dose of vitamin D during pregnancy remains
undefined and varies across associations, but it should be
sufficient to keep serum 25(0OH)D levels over 20 ng/dl.2° Most
studies in pregnant women have used vitamin D3 (cholecal-
ciferol) as a supplement, with doses ranging from 200 IU/day
to 7,5001U, with a mean of 2,0001U/day.>**' No data are
available on the use of calcifediol in pregnant women,
although vitamin D supplements appear to be safe for use
during pregnancy.’? In women on treatment prior to preg-
nancy for reasons such as surgery for obesity, maintaining
calcifediol could be an option, although no studies have been
conducted to investigate this.

Recommendations

- We recommend keeping 25(0H)D levels over 20 ng/dl dur-
ing pregnancy (16000).

- We suggest that 25(OH)D supplementation be done with
vitamin D3 (cholecalciferol) (2¢000).

- We suggest administering a vitamin D3 dose of
1,500-2,000 U daily in cases of deficiency (26000).

Primary hyperparathyroidism
General information

Primary hyperparathyroidism (PHP) in pregnancy or breast-
feeding is rare. It has an estimated incidence of eight per
100,000 population in women of reproductive age** and of
0.05%-1.4% during pregnancy.

Few studies have focused on the repercussions of PHP
for fertility and complications during pregnancy and breast-
feeding. A major population study of 1,057 women of
reproductive age with PHP found no differences in terms
of number of pregnancies, miscarriages, live births, Apgar
scores or newborn length or weight, even in the last year
before diagnosis, compared to healthy controls.*> In a study
by Rigg J et al., pregnancy duration was shorter in the PHP
group than in the control group; this was linked to more
Caesarean births to bring an early end to the pregnancy and
thus enable diagnostic evaluation of the mother.?3 No differ-
ences in obstetric complications were found from different
studies.?*3°

Data on the incidence of miscarriages in patients with
PHP are conflicting,** although some studies have found
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miscarriages to be more common in women with a history of
prior miscarriage and higher calcium levels. On this point,
if the patient has had repeat miscarriages, surgery prior to
pregnancy can be considered.>®

Regarding symptoms, PHP during pregnancy and breast-
feeding is usually asymptomatic and mild, especially during
pregnancy.’*3’ Some rare, serious complications have been
reported: hypercalcaemia, especially in women with hyper-
emesis; renal colic®; acute pancreatitis; cardiovascular
events; and gastric or duodenal ulcers.*

Clinically, it is extremely important to make a differential
diagnosis with familial hypocalciuric hypercalcaemia (FHH).
Increased calcium absorption during pregnancy causes phys-
iological hypercalciuria, which can affect clinical-chemistry
differentiation of FHH and mild PHP; delaying diagnosis to
the postpartum period is an option if possible.“° It is essen-
tial to avoid unnecessary examinations of the neck and
associated risks. There are more than 100 mutations in the
calcium-sensing receptor (CaSR) gene. There are rare cases
of parathyroid carcinomas in which CDC73 mutations must
be suspected.”' It must also be taken into account that
PHP can occur as part of multiple endocrine neoplasia type
1 (MEN1), multiple endocrine neoplasia type 2A (MEN2A),
familial PHP associated with a mandibular tumour or famil-
ial PHP. In this case, what matters most for diagnosis is the
patient’s family history.“

For diagnosis, scintigraphy should be performed only
in very select cases; it is recommended that ultrasound
be maintained as the diagnostic test of choice. Therapeu-
tic management is conservative in most cases. If surgery
were necessary, considering the criteria for definitive treat-
ment in non-pregnant patients, it is safe in expert hands,
with the same complications as outside of pregnancy, and
is preferably performed in the second trimester. It is the
only curative treatment in symptomatic women.>* Cinacal-
cet can be used as a medical treatment.*" It has been
classified as a category C drug, meaning that studies in
animal models have demonstrated an adverse effect on
the foetus and suitable, well-controlled studies have not
been conducted in humans; however, the potential benefits
could justify the use of the drug in pregnant women with
symptomatic hypercalcaemia.*' In the few available stud-
ies, it was administered throughout pregnancy or for just a
few weeks at doses ranging from 15 mg/day to 240 mg/day.
However, the drug was poorly tolerated due to nausea,
and maternal serum calcium levels did not normalise dur-
ing pregnancy in any of the cases. Bisphosphonates should
be restricted to cases in which the patient’s life is at
risk.*® In the event of vitamin D deficiency, supplemen-
tation can be provided, and calcium supplements can be
suspended. In neonates, the risk of hypocalcaemia due
to suppression of the foetal parathyroid glands must be
considered.>®

Recommendations

- We suggest considering surgery in patients who have had
repeat miscarriages prior to their pregnancy (26000).

- We recommend making a suitable differential diagno-
sis to avoid unnecessary treatments and examinations
(1©900).

- We recommend medical follow-up in most cases with
ultrasound as the diagnostic technique of choice
(19990).

- We suggest considering surgery, if essential, in the sec-
ond trimester or, as a last resort in case of symptomatic
hypercalcaemia, cinacalcet or calcitonin (2¢000).

- We recommend restricting bisphosphonates to cases in
which the patient’s life is at risk (1&®®0).

Chronic hypoparathyroidism
General information

Hypoparathyroidism is an uncommon condition that may
have significant implications in pregnancy. Physiological
changes in pregnancy may markedly affect the management
of hypoparathyroidism and require frequent monitoring to
prevent hypocalcaemia or hypercalcaemia. These changes
can affect foetal skeletal and parathyroid development and
increase foetal and maternal morbidity.

The management of hypoparathyroidism in pregnancy
has not been systematically studied, with data coming
from case series. The physiological changes mentioned may
decrease requirements for calcium and calcitriol supple-
mentation during pregnancy and breastfeeding. However,
cases of increased requirements have been reported; there-
fore, there is no single pattern and adjustments should
be made on an individual basis.*>** This requires close
monitoring with the goal of keeping blood calcium levels
at the lower limit of normal.” Due to PTHrP fluctua-
tions, theories have been put forward on two times that
are particularly susceptible to changes in blood calcium
levels: the immediate postpartum period and the end of
breastfeeding.*

Normally, the placenta protects the foetus from hypocal-
caemia, and foetal hypocalcaemia only occurs when the
mother has severely decreased calcium levels. Foetal
hypocalcaemia stimulates the foetal parathyroid glands,*
which demineralise the foetal skeleton and in extreme cases
may even cause preterm births and miscarriages. This means
that it is essential to perform immediate follow-up of the
newborn.*

Regarding treatment with calcitriol, there is no evi-
dence to suggest that vitamin D is teratogenic, despite
evidence of supravalvular aortic stenosis in rabbit foe-
tuses subjected to toxic oral doses of vitamin D. Its use in
pregnancy is restricted to scenarios in which the benefits
outweigh the risks. In breastfeeding women, close moni-
toring of serum calcium levels in mothers and infants is
recommended.

Recommendations

- We recommend closely monitoring plasma calcium levels,
checking them every three to four weeks during pregnancy

535



A. Garcia Martin, M.R. Alhambra Expdsito, M. Cortés Berdonces et al.

and, after making an adjustment, reviewing them after
one to two weeks (19000).

- We suggest keeping calcium levels at the lower limit of
normal (2000).

- We recommend considering women with hypoparathy-
roidism and pregnancy to have high-risk pregnancies, as
well as having paediatrics conduct an immediate neonatal
assessment (19000).

- We recommend suspending treatment with thiazides
(1e9®0).

- There are no data on the use of PTH analogues in
pregnant women with hypoparathyroidism; therefore, we
recommend suspending treatment with PTH analogues
(16000).

- We recommend close monitoring of blood calcium levels
in the perinatal period and at the start of breastfeeding
(at least weekly) (1000).

- We recommend close monitoring at the end of breastfeed-
ing (19000).

Drugs in pregnancy and breastfeeding

Calcium supplements

At present, there is no data to support advising univer-
sal calcium supplementation during pregnancy. A calcium
intake of 1,000 mg/day is suggested, the same as for women
of reproductive age who are not pregnant.* Recent evi-
dence suggests that women with low calcium intake (less
than 600 mg/day) are at higher risk of developing hyper-
tensive disorders of pregnancy. At present, the World
Health Organization (WHO) recommends supplementation
with 1.5-2.0g/day of calcium during pregnancy in women at
high risk of osteoporosis or fractures due to fragility and/or
women with low dietary calcium intake.*” The quality of the
evidence is low for other outcomes, and the results should
be interpreted with caution.

Vitamin D supplements

Maternal vitamin D deficiency has been linked to neonatal
rickets,® as well as multiple adverse outcomes of pregnancy,
including gestational diabetes and pre-eclampsia.®

Recommendations on vitamin D administration to preg-
nant women vary by institution. The intake recommended
by the WHO is 2001U/day, while the Institute of Medicine
of the United States recommends 600IU/day.”® A recent
systematic review of the Cochrane database found that
administration of vitamin D supplements to pregnant women
at higher-than-recommended doses could reduce the risk of
gestational diabetes. Effects on other outcomes could be
limited or nonexistent.?” Administration of vitamin D supple-
ments seems to be safe, with very low numbers of adverse
events.

In general, preventing and treating vitamin D deficiency
during pregnancy is important in order to optimise maternal
and foetal bone health and support foetal growth, but the
evidence to improve other pregnancy outcomes is limited.*

More rigorous, high-quality randomised trials that are more
extensive are needed to evaluate the different regimens
for administration of vitamin D supplements during preg-
nancy.

Bisphosphonates

Most of the literature on the use of bisphosphonates in
humans has not reported serious adverse events in the foe-
tus or the mother. However, some published studies have
shown a decrease in gestational age, low neonatal weight,
transient hypocalcaemia in newborns and very rare cases of
miscarriages and congenital anomalies.>’

Data from the Centre de référence sur les agents
tératogenes [French Reference Centre for Teratogenic
Agents], which included women who received bisphos-
phonates in the six weeks before or during pregnancy
and had systemic diseases (n=23) or bone diseases
(n=13) were published in 2018.>2 There were no differ-
ences in rates of congenital malformations, but rates of
neonatal complications were higher for cases than for
controls. The complications included: cardiac arrhythmias,
maternal-foetal infection, acute foetal distress, poly-
cythaemia and thrombocytopenia. In women with systemic
diseases, the rate of live births was lower compared to
healthy controls (80% versus 100%). Taken together, the
current recommendations propose as a safety measure
that treatment with bisphosphonates should not be started
if a woman is planning to get pregnant in the next 12
months.”

Denosumab

The effects of denosumab on maternal and foetal develop-
ment in humans are unclear, and it has been suggested that
conception be avoided for at least six months after the last
injection of the drug.”

In cynomolgus monkeys exposed to denosumab in utero,
different congenital defects have been reported, includ-
ing: dental dysplasia, shortening of the bones, reduction of
cortical thickness and decreased ultimate strength in the
diaphysis of the femur. Other bone characteristics resem-
bling an osteoporotic phenotype were partially reversible.>*

Teriparatide

No studies have been conducted on the effects on the foetus
of treatment with teriparatide in pregnant women. There
are reported cases of women with severe osteoporosis during
pregnancy treated after birth who forewent breastfeeding
with favourable outcomes.>®

Recommendations

- We recommend administering calcium and vitamin D sup-
plements to pregnant women who do not achieve the
established requirements (19®00).
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- We recommend not using bisphosphonates, denosumab or
teriparatide during pregnancy because their safety has not
been determined (1&®00).

Conclusions

Adaptive changes in calcium and bone metabolism in
pregnancy and breastfeeding are silent and not usually asso-
ciated with long-term adverse effects. Osteoporosis and
fragility fractures are rare, and medical treatment is con-
traindicated apart from calcium and vitamin D supplements.
Vitamin D supplementation during pregnancy and breast-
feeding above the recommended doses has demonstrated
no obvious additional benefits. With regards to PHP, it is
usually mild and can be kept under observation except in
serious cases in which surgery is preferable during the sec-
ond trimester. In hypoparathyroidism, frequent monitoring
of calcium levels is required to adjust treatment and main-
tain normal calcium levels. Finally, calcium and vitamin D
supplements are safe in pregnancy and breastfeeding, while
osteoporosis drugs are contraindicated.
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