
If possible, pregnancy should be deferred until curative surgery for PHPT 
has been performed.

This guide summarizes the 10 consensus recommendations on 
the management of parathyroid disorders during preconception, 
pregnancy and lactation published within “European Expert Consensus 
on Practical Management of Specific Aspects of Parathyroid Disorders 
in Adults and in Pregnancy”. European Journal of Endocrinology 186 (2) 
February 2022’ Please access the article for recommendations in full.

Managing Parathyroid Disorders: Preconception, pregnancy and lactation

What preconception advice should be given to  
women with primary hyperparathyroidism (PHPT)?Q1

Parathyroidectomy is preferred, especially if total albumin-adjusted 
calcium levels are >2.85 mmol/L (>11.42 mg/dL) and/or >0.25 mmol/L 
(>1 mg/dL) above upper limit of normal and/or an ionized calcium >1.45 
mmol/L (>5.81 mg/dL). Surgery should be planned in the second trimester.
Conservative treatment options primarily include: 
• Oral and i.v. rehydration, and
•  Cinacalcet for severe hypercalcemia. Cinacalcet has been used in several

pregnant women without significant safety concerns, although it crosses 
the placenta, and safety evidences are still considered insufficient for 
official approval.

Bisphosphonates also cross the placenta and should not be used during 
pregnancy. Calcitonin does not cross the placenta, but its efficacy to 
control hypercalcemia declines after a few days due to tachyphylaxis.
For surveillance, in medically treated pregnant women with PHPT: 
•  We consider it as a reasonable approach to monitor calcium levels and

estimated glomerular filtration rate (eGFR) approximately every 4 weeks 
in pregnant women with PHPT, and 

• Even more frequently (e.g., all 1-2 weeks) after changes in medical therapy.
In case of parathyroidectomy, perioperative evaluation and calcium plus vitamin 
D supplementation are recommended, as in non-pregnant women (Table 1).

How to treat PHPT during pregnancy?Q2

In sporadic PHPT, minimally invasive parathyroidectomy in combination 
with intraoperative PTH monitoring is recommended.
In hereditary PHPT (i.e., multiple endocrine neoplasia type 1, 2A and 
4, hyperparathyroidism-jaw tumor syndrome, and familial isolated 
hyperparathyroidism) and other causes of parathyroid hyperplasia (e.g., 
lithium intake), bilateral neck exploration may be needed.

What is the preferred surgical approach for 
parathyroidectomy during pregnancy?Q3

Figure 1. Overview of calcium homeostasis and calciotropic hormones in pregnancy. 
Parathyroid hormone-related protein (PTHrP) production in the placenta will gradually 
decrease endogenous parathyroid hormone (PTH) secretion. PRL, prolactin; RANKL, 
receptor activator of nuclear factor kappa-Β ligand.
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Preoperative localization of abnormal parathyroid glands is crucial for 
the success of minimally invasive parathyroidectomy, and concordance of 
two different imaging methods should be aimed for. 
• Preferably, ultrasonography in combination with
• 99mTc-MIBI scan or 4D-dynamic contrast-enhanced MRI.
18F-Fluorcholine PET/CT or methionine PET/CT may be considered in
selected cases, after careful consideration of potential risks and benefits. 
Avoiding radiation exposure in pregnancy is critical for guiding decisions 
on the choice of imaging methods and any imaging method with radiation 
exposure should only be performed if considered to have a favorable 
benefit/risk ratio. Ultrasound and 4D-dynamic contrast-enhanced MRI lack 
ionizing radiation, and fetal exposure by a 99mTc-MIBI scan is lower than 
the exposure associated with fetal harm.

Which parathyroid imaging modalities should 
be used in pregnant women with PHPT and 
indication for surgery?

Q4

Fetal PTH is likely suppressed due to elevated maternal calcium levels, but 
immediately after birth, the calcium transfer via the placenta is abruptly 
stopped. This increases the risk of fetal hypocalcemia (particularly during 
the first 2-3 weeks of life) and hypocalcemic seizures, and maternal 
hypercalcemic crisis. 
Newborn considerations: 
•  Ionized calcium should be measured in the newborns at least every 2

days starting on day 2 until 1 to 2 weeks of life;
•  Consider active vitamin D treatment in case of hypocalcemia in the

newborns.
Maternal considerations: 
•  During lactation, maternal calcium levels and eGFR should be measured 

every 4 to 8 weeks;
• Parathyroidectomy should be performed a few weeks after delivery.
•  Cinacalcet is excreted in the milk of lactating rats, and a careful 

benefit/risk assessment decision should be made to discontinue either 
breastfeeding or treatment.

What are important considerations for the 
postpartum and lactation period for mothers 
with PHPT and their newborns?

Q5

Figure 2. Overview of calcium homeostasis in primary hyperparathyroidism during 
pregnancy. Parathyroid hormone (PTH) and parathyroid hormone-related protein 
(PTHrP) will counterbalance the equilibrium hypercalcemia. PRL, prolactin; RANKL, 
receptor activator of nuclear factor kappa-Β ligand.
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As many patients with parathyroid disorders are diagnosed before or 
during fertile age, special attention should be paid to the course of 
pregnancy, from the planning period to the end of lactation.
Major physiological changes to calcium metabolism develop in pregnancy 
and during lactation ensuring mineralization of the skeleton in the fetus 
and newborns. These are mainly driven by the PTH-related peptide (PTHrP). 
PTHrP is largely produced by the placenta and mammary tissue, 
contributing to calcium transport over the placenta in pregnancy and into
breast milk during lactation. (Figure 1 & 2)
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Aim to keep calcium levels (ionized or albumin-adjusted) in the lower end  
of the reference range with patients being free of symptoms.
It is difficult to predict precise doses of calcium and active vitamin D 
needed.
Monitoring patients on stable treatment: 
•  Monitor calcium, phosphate, eGFR, and magnesium every 3 to 4 weeks 
and weekly within one month before giving birth.
Monitoring patients after treatment adjustments: 
•  Measurement of calcium should be repeated in 1-2 weeks if the doses 
of calcium and/or active vitamin D are changed.
Maintain 25(OH)D levels in the reference range.

What are the treatment targets and surveillance 
recommendations during pregnancy in women 
with chronic hypoparathyroidism (HypoPT)? 

Q6

There is a wide variation in the required doses of calcium and active vitamin 
D (alfacalcidiol or calcitriol) during pregnancy. 
Furthermore, dose requirements may change during the course of 
pregnancy, an this may reflect variations in dietary intakes, and variations 
in PTHrP production, and in calcitriol production from the maternal kidneys 
(Figure 3).
Inadequate calcium intake in the first trimester may contribute to 
inadequate mineral accrual of the developing fetus.

What are the required doses of calcium and 
active vitamin D during pregnancy in women with 
chronic HypoPT? 

Q7

No. 
Adjunctive therapy with PTH analogs has not been evaluated during 
pregnancy. 
Hydrochlorothiazide should be stopped during pregnancy in the first 
trimester and should only be used after careful risk evaluation in the 
second and third trimester.

Is treatment with PTH analogues and 
hydrochlorothiazide safe during pregnancy?Q8

During lactation, calcitriol levels normalize, PTHrP levels, bone resorption, 
and renal calcium reabsorption increase, which may lead to lower the dose 
requirements for active vitamin D and calcium supplementation.
We recommend monitoring maternal calcium levels weekly within the first 
month after delivery and then every 4 weeks during lactation.
Abrupt cessation of breastfeeding can be associated with maternal 
hypocalcemia.

How to manage chronic HypoPT during lactation?Q9

Newborns should be monitored with ionized calcium concentrations 
measured every second day for the first week of life.
Regular native vitamin D supplementation is recommended.

What are the surveillance and treatment 
recommendations for newborns of mothers 
with HypoPT? 

Q10

Figure 3. Overview of calcium homeostasis in chronic hypoparathyroidism during 
pregnancy. PTH, parathyroid hormone; PTHrP, parathyroid hormone-related protein; 
PRL, prolactin; RANKL, receptor activator of nuclear factor kappa-Β ligand.
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PHPT HypoPT

Mother (preconception) Pregnancy should be avoided until curative surgery has been performed and 
calcium concentrations are normalized

Counselling regarding frequent surveillance and potential changes in vitamin D 
and calcium requirements during pregnancy 
Most mothers will have a healthy baby 

Mother (pregnancy) Surgery is advised, preferentially in the second trimester, and especially  
if albumin-adjusted calcium is >2.85 mmol/L (>11.42 mg/dL) and/or >0,25 
mmol/L (>1 mg/dL) ULN and/or ionized calcium is >1.45 mmol/L  
(>5.81 mg/dL)  
Surveillance every 4 weeks

Calcium and vitamin D supplements as well as active vitamin D treatment can 
be used. Aim for ionized and/or albumin-adjusted calcium levels in the lower 
end of the reference range  
Surveillance every 3-4 weeks 
Every week during the last month of pregnancy

Mother (lactation) Surveillance every 4-8 weeks  
Surgery a few weeks after delivery

Surveillance weekly within the first month after birth and then every 4 weeks

Newborns Measure ionized calcium every second day until about 1-2 weeks of life 
In case of hypocalcemia, consider active vitamin D treatment

Measure ionized calcium every second day during the first week of life

HypoPT, chronic hypoparathyroidism; PHPT, primary hyperparathyroidism; ULN, upper limit of normal.

Table 1. Summary of recommendations for PHPT and HypoPT during preconception, pregnancy, and lactation

Calcium creatinine clearance ratio (CCCR) <0.01 is a screening tool for 

FHH, but the ‘cut-off’ is of limited clinical value due to low diagnostic 

sensitivity and specificity. 

A positive family history is a key feature of FHH. Historic calcium values 

are important to exclude progressive hypercalcemia as in primary 

hyperparathyroidism (PHPT). PTH levels >2-fold above upper limit of 

normal are suggestive of PHPT.

Genetic testing is recommended for all patients with suspected FHH, but 

negative genetic testing does not exclude FHH, and ongoing follow-up 

of mutation negative patients is recommended.

This guide summarizes the 13 primary hyperparathyroidism (PHPT)  

consensus recommendations published within “European Expert 

Consensus on Practical Management of Specific Aspects of Parathyroid 

Disorders in Adults and in Pregnancy”. European Journal of Endocrinology 

186 (2) February 2022’ Please access the article for full disclosure. 

Normocalcemic PHPT is a characterised by persistently (>3 months) 

increased PTH levels in the setting of consistently normal total, albumin-

adjusted and / or free ionized serum calcium. Normocalcemic PHPT is a 

diagnosis of exclusion.

What is normocalcemic primary 

hyperparathyroidism (PHPT)?

Secondary causes of hyperparathyroidism include medications, 

hypercalciuria, hypovitaminosis D, renal insuficiency, malabsortion 

syndromes, phosphate metabolism disorders or low dietary calcium 

intake (Figure 2, Table 1).

What are the causes of hyperparathyroidism with 

normal calcium that should be excluded before 

considering a diagnosis of normocalcemic PHPT?

Figure 2. A clinical approach to patients with confirmed normocalcemic primary hyperparathyroidism. aReference range >4 mg/kg/ day, >250 mg/day in females, and >300 mg/

day in males. bEvaluate for these disorders and manage as appropriate. 25(OH) D, serum 25-hydroxyvitamin D; Ab-TGA, anti-tissue transglutaminase antibodies; eGFR, estimated 

glomerular filtration rate; FGF-23, fibroblast growth factor-23; HPT, hyperparathyroidism; IBD, inflammatory bowel disease; iSGLT2, sodium-glucose cotransporter-2 inhibitors; 

PHPT, primary hyperparathyroidism; PPI, proton pump inhibitors; PTH, parathyroid hormone.

Managing Parathyroid Disorders: Primary Hyperparathyroidism

Diuretics, lithium, 
anticonvulsants, 
bisphosphonates, 

denosumab, iSGLT2, PPI

24h urinary calcium on 
normal dieta

Serum 25(OH)D Serum creatinine or eGFR

▲/▼Phosphateb
▲FGF-23b

Ab-TGA, calprotectin Serum phosphate, FGF-23
Lower than 

recommended for age

Phosphate metabolism 
disorder

Low dietary
calcium intake

Malabsorption, IBD
Renal insufficiency

Hypovitaminosis D
Hypercalciuria

Medications

Classic hypercalcemic  PHPT

Optimize calcium intake or
supplements

Positiveb
<60 mL/min/1.73 m2b

<30 ng/mL (75 nmol/L)

▲Ionized calcium
Approach to the patient with confirmed elevated PTH 

and normal corrected total calcium levels

Normal

Ionized calcium

Exclude the following causes of secondary HPT

Treat with thiazides

Re-test PTH after 3 to 6 
months

▲PTH

▲PTH
Consider the diagnosis of normocalcemic 

hyperparathyroidism

Treat with cholecalciferol 

(different doses according 
to 25(OH)D levels) Re-test PTH after 3 to 6 

months

Cause of secondary
hyperparathyroidism

Proposed intervention thresholds Comments

Vitamin D deficiency Aim for 25(OH)D concentrations of 30 ng/mL (75

nmol/L) to avoid secondary hyperparathyroidism
Re-test PTH when vitamin D replete. PTH concentrations may remain elevated for 6–12 months and

optimization of calcium intake is mandatory

Low-dietary calcium intake 1200 mg/day for postmenopausal women

1000 mg/day for men 51–70 years and 1200 mg/

day for older men

Evaluate calcium intake using a dietary questionnaire. Patients should increase calcium intake or use

calcium supplements

Hypercalciuria due to renal

abnormalities

Urinary calcium excretion >250 mg/24 h (6.25

mmol/24 h) in females, >300 mg/24 h (7.5 mmol/24

h) in males, or >4 mg/kg/24 h (0.1 mmol/kg/24 h)

‘Thiazide challenge’ test (administer hydrochlorothiazide 25 mg twice a day for 2 weeks; check PTH

levels prior to starting thiazide and after 2 weeks of therapy). PTH normalization supports renal

secondary causes of PHPT

Renal insufficiency eGFR <60 mL/min/1.73 m2
As kidney function declines, 1α-hydroxylation activity decreases and, consequently, active vitamin D

levels fall, calcium levels decline, and PTH levels increase

Gastrointestinal disorders associated

with calcium malabsorption
Celiac disease, inflammatory bowel disease, and

bariatric surgery

Measure anti-tissue transglutaminase antibodies and fecal calprotectin to consider celiac disease and

inflammatory bowel disease, respectively

Medications
1200 mg/day for postmenopausal women

1000 mg/day for men 51–70 years and 1200 mg/

day for older men

Non-thiazide diuretics can increase PTH levels (if possible, discontinue and reevaluate PTH). Lithium therapy

can raise PTH levels (decision to withdraw from therapy is difficult and should be made by a psychiatrist).

Treatment with bisphosphonates or denosumab can raise PTH levels as a result of positive calcium signaling

to the parathyroid glands in the context of inhibited bone resorption. Bisphosphonate effects may last for a

long time afterdiscontinuation. Denosumab discontinuation should be avoided to prevent excessive bone loss

Recent studies showed that SGLT2 inhibitors have complex interactions with bone metabolism, including an

increase in PTH

Phosphate metabolism disorders Hyperphosphatemia and FGF-23-mediated

hypophosphatemia are both associated with

secondary hyperparathyroidism

Extracellular phosphate regulation involves changes in PTH levels. Both high and low phosphate levels

may be associated with secondary hyperparathyroidism

25(OH)D, 25-hydroxyvitamin D; eGFR, estimated glomerular filtration rate; FGF-23, fibroblast growth factor 23; PTH, parathyroid hormone; SGLT2 inhibitors, sodium-glucose cotransporter-2 inhibitors.

Table 1. Most common causes of secondary hyperparathyroidism.

How do we differentially diagnose familial 

hypercalcemic hypocalciuria (FHH)?Q1

Q2

Q3

Loss-of-function mutation 

of calcium-sensing genes

(CASR, GNA11, AP2S1)

Parathyroid glands:

▲Set-point for calcium 
regulated PTH release

Kidneys

▼Calcium excretion by 
thick ascending limb of 

loop of Henle

▲Plasma calcium 
with inappropriately 

normal PTH

Figure 1. Alterations in calcium metabolism caused by FHH

▼Calcium-to-creatinine 
clearance ratio
(typically <0.01)

Postsurgical HypoPT should be suspected in patients with symptomatic 
or asymptomatic hypocalcemia and low PTH concentrations, or 
inappropriately normal PTH concentrations despite hypocalcemia.
Chronic postsurgical HypoPT is diagnosed ≥6 months after anterior neck 
surgery, if medication is still necessary to maintain calcium concentrations 
in the lower normal range.
Calcium should be measured preferably as ionized calcium, or as albumin-
adjusted calcium concentration.

This guide summarizes the 10 hypoparathyroidism (HypoPT) consensus 
recommendations published within “European Expert Consensus on 
Practical Management of Specific Aspects of Parathyroid Disorders 
in Adults and in Pregnancy”. European Journal of Endocrinology 186 (2) 
February 2022’ Please access the article for full disclosure. 

Managing Parathyroid Disorders: Chronic Hypoparathyroidism
Risk factor postsurgical
hypoparathyoidism

Comments

General Higher rates in
• Thyroid cancerwith central lymph node dissection
• Graves’ disease
Risk mitigation
• Awareness
• Preoperative screening of parathyroid function
• Vitamin D status

Comorbidities Obesity
Gastrointestinal malabsorption, for example, post gastric
bypass, severe IBD
Risk mitigation
• Awareness

Primary exploration vs
repeated surgery

Higher rates in
• Case of repeated surgery
Risk mitigation
• Critical assessment for additional/repeated surgeries

Combined thyroid and
parathyroid surgery

Thyroid and parathyroid disease often co-exist but
unnoticed if not specifically evaluated
Risk mitigation
•  Preoperative evaluation for elective thyroid surgery

must include parathyroid function (and vice versa)

Total thyroidectomyvs less
extensive surgery

Risk bilateral surgery > risk unilateral surgery
Risk mitigation
• Individualized surgical strategy

Bilateral cervical exploration in
parathyroid disease

Risk bilateral exploration > focused parathyroidectomy.
Risk mitigation
• Preoperative localization (ultrasound and nuclear

medicine techniques)
• Exclusion of familial hypocalciuric hypercalcemia

Table 1. Patients at risk for postsurgical hypoparathyoidism and risk mitigation.

How do we define chronic post-surgical 
hypoparathyroidism (HypoPT)?Q1

We recommend that anterior neck surgery is performed only by experienced 
surgeons, particularly in patients at risk of postsurgical hypoparathyroidism 
(Table 1).
We further recommend measuring calcium, magnesium, 25-hydroxyvitamin 
D (25(OH)D), and PTH in advance of any anterior neck surgery and that 
vitamin D and magnesium deficiency should be treated.
The value of autotransplantation of devascularized or intracapsular 
parathyroids remains controversial. However, anatomical expertise, early 
visualization of the parathyroid glands with surgical loupes, meticulous 
surgical technique, and operative strategies personalized to each patient 
minimize risk and ensure a favorable outcome.
The day following surgery, PTH and ionized calcium should be measured to 
identify patients at risk of developing HypoPT. When immediate postsurgical 
hypoparathyroidism is diagnosed, we recommend a close and coordinated 
follow-up team including the surgeon, the endocrinologist and general 
practitioner (Figure 1). Keeping the patient symptom-free and allowing risk-
free discharge are the primary goal in the early postoperative phase.

How can postoperative HypoPT be prevented?Q2

Figure 1. Perioperative management of patients at risk of postoperative hypoparathyroidism. 25(OH)D, 25-hydroxyvitamin D; HypoPT, chronic hypoparathyroidism; PTH, parathyroid hormone.

Measure and supplement 
if deficient:
• 25(OH)D;
• Calcium;
• Magnesium;
• PTH.

Preoperative 
assessment

• Thyroid cancer;
• Grave’s disease;
• Total thyroidectomy;
• Obesity;
• Repeated surgery;
• Combined thyroid and 

parathyroid surgery;
• Bilateral cervical exploration in 

parathyroid disease;
• See also Table 3.

Surgery with risk of post-
operative hypoparathyroidism 

and hypocalcemia

Measure: 
• PTH;
• Calcium;
If low PTH and calcium: 
• Active vitamin analogues;
• Calcium;
Refer to endocrinologist 
if HypoPT.

Immediate postoperative 
follow-up (days)

Reassessment;
If chronic HypoPT:
• Active vitamin D analogues 

and calcium;
• See ‘Q5, Chronic 

hypoparathyroidism in adults’;
• Long-term care:
• Every 3 to 6 months.

Long-term follow-up 
(weeks-months)

We recommend early postoperative PTH monitoring (rather than 
isolated calcium assessments) to identify patients at risk of postsurgical 
parathyroid deficiency.
PTH levels <5.5 pg/mL (<0.58 pmol/L) are associated with the development 
of chronic HypoPT; on the contrary, PTH concentrations on the first 
postoperative day >10 pg/ mL (>1.06 pmol/L) seem to predict normal 
parathyroid function 6 months following surgery; a decrease in PTH levels 
>70% on the first postoperative day, when compared to preoperative PTH, 
was also associated with chronic HypoPT.

How can parathyroid gland injury 
be predicted?Q3

 Severe acute hypocalcemia is defined by:
• Symptoms of hypocalcemia (e.g., carpal or pedal spasm, seizures or

laryngospasm), and/or
• Albumin-adjusted calcium levels <1.8 mmol/L (<7.21 mg/dL), or ionized

calcium <0.9 mmol/L (<3.61 mg/dL) with clinical symptoms, and/or
• ECG signs.
The emergency treatment of hypocalcemia consists of:
• i.v. administration of 200 to 300 mg (5 to 7.5 mmol) of elemental calcium

(i.e., 2 to 3 ampules of 10 mL of 10% calcium gluconate) over a period of
10 to 15 minutes, followed by

• Continuous i.v. calcium administration, at a rate of 0.13–0.75 mmol/kg/h
(0.5–3 mg/kg/h), in 5% glucose under cardiac monitoring.

N.B. 10 mL of 10% calcium gluconate contains 93 mg/2.3 mmol of
elemental calcium. Mild postsurgical hypocalcaemia should be treated with
oral calcium supplements and active vitamin D analogues.

How should acute hypocalcemia be treated?Q4

• Active vitamin D analogues (0.5-2 μg/day alfacalcidol once a day or 0.5-
1.0 μg/day calcitriol taken twice a day);

• Oral calcium supplements in divided dosages, are only needed, when
dietary calcium is insufficient. Calcium carbonate (40% of elemental
calcium), taken during meals, is the most widely used formulation;
however, calcium citrate (21% elemental calcium), calcium gluconate
(9% elemental calcium), or calcium acetate (25% elemental calcium) may
be preferred in patients taking proton pump inhibitors or suffering from
atrophic gastritis;

• Maintain adequate vitamin D status, .i.e., 25(OH)D >20 ng/mL (50 nmol/L).
The goal of treatment is to maintain calcium levels in the lower part or
slightly below the lower limit of the reference range with patients being
free of symptoms. Some patients may, however, need higher calcium
concentrations to be symptom free.

What is the recommended first-line treatment 
of chronic HypoPT?Q5




