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• The human fetus accretes about 30 g of calcium by term, 

with 80% of it obtained during the third trimester. 

 

 

 

 

 

 

Maternal physiologic adaptations 





Calcium absorption 

• Total calcitriol (1,25-dihydroxyvitamin D3) levels more 

than double during the first trimester and maintain this 

increase until term 

 

• PTH is suppressed and therefore is not the source driving 

the increase in calcitriol.  

 

• Evidence from animal models suggests that prolactin or 

placental lactogen may stimulate renal 1a-hydroxylase 

 

 



Renal Handling of Calcium 

• Enhanced intestinal calcium absorption leads to increased 

24-hour urine calcium excretion, also beginning from at 

least the 12th week of gestation. 

 

• For many women the 24-hour value exceeds the normal 

range although the fasting urine calcium is low, confirming 

that this is absorptive hypercalciuria 



Skeletal Calcium Metabolism 

• The maternal skeleton probably undergoes resorption 

during pregnancy.  

• Evidence: 

• Bone biopsies from 15 women who electively terminated a 

pregnancy in the first trimester (Purdie et al, Br J Obsr Gyn 1988) 

• Bone resorption and formation biomarkers levels 

• Peripheral ultrasonography 

 

• These data suggest that a small net loss of maternal bone 

mineral content (BMC) may occur. 

 

 

 

 



Biochemical changes in pregnancy  



DISORDERS OF BONE AND MINERAL METABOLISM DURING 

PREGNANCY 

Primary Hyperparathyroidism in 

Pregnancy 



PHPT in Pregnancy- a rare condition 

• Kovacs et al; Endocrinol Metab Clin N Am 2011:  

 “Fewer than 200 cases of primary 
 hyperparathyroidism during pregnancy have been 
 reported in the English literature” 

• Abood, EJE 2014:  

 21 case reports 

 5 small case series (18 all together) 

 1 cohort (32 women, 77 pregnancies)  

 

 

• True incidence unknown. There is no recommendation for 
serum calcium measurement in pregnancy 

=116 cases 



Difficulties in diagnosis of PHPT in 

pregnancy 

• Clinical : Nonspecific symptoms 

of pregnancy overlap with 

symptoms of hypercalcemia: 

nausea, hyperemesis, 

constipation, fatigue, weakness, 

and mental symptoms.  

 

• Biochemical:  The diagnosis may 

be confounded by the normal 

pregnancy-related decrease in 

serum albumin and suppressed 

PTH.  

 

 

 

 

 

 



Clinical significance of PHPT in pregnancy 

 

• Maternal hypercalcemia can result in significant 

maternal and fetal morbidity and mortality.  

 

 

• Complications have been found in up to 67% of 

mothers and 80% of their babies. 

 

 

 



Reported PHPT-related complications 

during pregnancy 
• Hyperemesis 

• Nephrolithiasis 

• Muscular weakness 

• Mental symptoms 

• Skeletal pain 

• Fatigue  

• Pregnancy loss  
• Ppreeclampsia.  

• Hypercalcemic crisis and pancreatitis  

• Neonatal complications: 

 neonatal hypoparathyroidism, hypocalcemic tetanus, 
 mental retardation and low birth weight 



Parathyroid.com:  

“Dr Norman and his team have performed over 31,000 parathyroid operations,  

currently performing about 3,300 per year (average 68 per week)”. 



• During a 6-year period, 32 women with primary HPT 
during pregnancy were referred to a single medical 
practice limited to the treatment of HPT.  

 

• All had sporadic, primary HPT without concomitant renal 
disease.  

 

• The current and past obstetrical history of each patient 
was obtained from medical records and patient and/or 
obstetrician interviews.  

 

• This included a total of 77 pregnancies. 



Results  

• Incidence: 0·7% of all women with primary PHPT.  

 

• 15 patients underwent parathyroidectomy during 

pregnancy with no complications.  

 

• Of the remaining 62 pregnancies, 30 (48%) were lost, a 

rate that is 3·5-fold higher than expected (P <0.05) 



Percent of pregnancy lost  

and its relations to average serum calcium  

Fetal loss was seen most with maternal calcium levels >11·4 mg/dl  

 

The rate of fetal loss increased directly with increasing maternal serum calcium 

levels, R=0.972 



Conclusions  

• PHPT during pregnancy is under recognized and is 
associated with a 3·5-fold increase in miscarriage rates.  

 

• Pregnancy loss is more common as calcium levels 
exceed 11·4 mg/dl 

 

• Need for earlier recognition and surgical cure before 
becoming pregnant. 

 

• However, once pregnant, surgery should be offered early 
in the second trimester for those with calcium levels 
above 11·4 mg/dl. 





• Objective: To study pregnancy and pregnancy outcomes 

in women with primary hyperparathyroidism (PHPT) and 

in controls. 

• Design: Register-based retrospective cohort study of 

women aged 16–44 years with a diagnosis of PHPT with 

age- and gender-matched non-exposed controls in 

Denmark. 

• Methods: Crossing the diagnosis of PHPT with pregnancy 

                    

  No biochemical data!!! 



• Results:  

• A total of 1057 women with PHPT and 3171 controls 

were identified.  

• The number of women giving birth and experiencing 

abortions did not differ between the two groups (live 

births, p=0.21 and abortions, p=0.12). 

 

• Conclusions:  

• A diagnosis of PHPT did not seem to increase the rate 

of abortions. 

• Reducing the abortion risk may therefore not be an 

indication for parathyroidectomy during pregnancy in 

patients with mild PHPT. 



Limitations: simple crossing of PHPT and pregnancy 

• Only 22.5% of the patients (238/1057) had been diagnosed 

with PHPT before pregnancy.  

                                 Time??? 

 

• 54.5% of their patients (576/1057) underwent parathyroid 

surgery during the study period.  

                                  Time??? 

 

 

The actual number of cases of gestational PHPT is unknown 
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• Objective: To examine pregnancy outcomes in women 

with gestational PHPT in relation to clinical and laboratory 

parameters 

• Design :  

• This study was performed at Maccabi Healthcare 

Services 

 

• Clinical and laboratory data were collected for women 

with gestational PHPT registered in the 2005-2013 

computerized database 

  



Patients: inclusion criteria 

• The 1st elevated serum calcium level was detected before 

or during the first included pregnancy 

 

• PHPT was diagnosed before, during or after the 

pregnancy/ies that occurred during the study period. 

 

• Successful parathyroidectomy had not been performed 

prior to the included pregnancy/ies. 



Women aged 20–40 years who underwent 

serum calcium testing  

Women with serum calcium level ≥10.5 mg/dl  

Women with PHPT  

Women with pregnancy/ies  

while hypercalcemic 

Patients 



Methods  

• The demographic and clinical parameters of the study 

group were collected by file review 

 

• Laboratory parameters, related specifically to each 

pregnancy period, were retrieved 

 

• All documented pregnancy complications were recorded 

 

• The control group consisted of 175 age-matched 

normocalcemic women insured by the same HMO who 

conceived at least once during the study period 



women aged 20–40 years who underwent 

serum calcium testing  

n=292,024  

women with serum calcium level ≥10.5 mg/dl 

n=1199 (0.4%)   

women with PHPT 

n=159 (0.05%)   

women with pregnancy/ies  

while hypercalcemic 

n=74 (0.03%) 

Results 



Results  

• 74 women (124 pregnancies) with gestational PHPT were 

identified.  

• In 40/74 (54%) serum PTH level was first obtained before 

or during the first included pregnancy. In the remaining 34 

(45%) it was measured after delivery with a median of 2.9 

years. 

 

 

• Pregnancy outcomes were compared with 175 

normocalcemic pregnant women (431 pregnancies) 

tested during the same period 



Data of 74 women with gestational PHPT 

at their 1st included pregnancy 
value Variable  

 

10.9±0.5 (10.7) 

11.1±0.6 

10.4-12.7 

Calcium level during pregnancy (mg/dl) n=39 

  Mean ±SD 

  Maximal ±SD  

  Range  

 

11.4±0.5 (11.3) 

10.5-12.7 

Maximal serum calcium level ever (mg/dl) 

   Mean ±SD 

   Range  

 

 

2.25±2.4 (1) 

0-8.2 

Time from 1st detection of hypercalcemia to 

pregnancy onset (years) 

    Mean± SD (median) 

    Range     

 

 

3.6± 4.2 (1.7) 

0-14.9 

Time from 1st detection of hypercalcemia to 

PHPT diagnosis (years) 

    Mean± SD (median) 

    Range  



Clinical and laboratory data of 124 

pregnancies with maternal PHPT 
Value Variable  

32.2±5.2 (33) Maternal age an conception, years 

(median) 

3.7±3.25 (3) Time from detection of hypercalcemia 

and conception, years (median) 

 

 

10.7±0.6 (10.6) 

10.9±0.7 

8.9-12.7 

Serum calcium level in pregnancy 

(mg/dl) (median) 

   Mean (median) 

   Maximal     

   Range  

28 (22.6%) Endocrinologist surveillance, n (%) 

 

93 (75%) 

12 (9.7%) 

31 (25%) 

Pregnancy complications, n (%) 

   None 

   Abortion 

   Any complication (including abortion) 



Data for 124 pregnancies with maternal PHPT 

in which serum calcium level was/wasn’t 

measured during pregnancy 
p Value  Calcium level not 

measured (n=67) 

Calcium level 

measured 

(n=57) 

Variable 

NS 32.3± 5.1 33.1± 5.3 Age at pregnancy onset 

0.03 11.7± 0.8 11.4± 0.5 Maximal calcium level ever 

 

 

NS 

 

 

45.2± 36 

 

 

44.3± 43 

Time from detection of 

hypercalcemia to pregnancy 

onset (months) 

 

 

0.0001 

 

 

76.3± 57.3 

 

 

27.6± 41.1 

Time from detection of 

hypercalcemia to PHPT 

diagnosis (months) 

 

 

NS 

NS 

 

 

9 (13.4) 

17 (25.4) 

 

 

3 (5.7%) 

14 (24.6) 

Pregnancy complications n 

(%) 

Abortions 

Any complication 



Results- rate of parathyroidectomy 

 

• By the time of data collection, 43 women (58.1%) had 

undergone parathyroidectomy and an additional 11 had 

been referred for surgery.  

 

• Parathyroidectomy was performed during the course of 

pregnancy in 6 women 

 



Data on patients in their 1st included pregnancy who 

subsequently had/hadn’t parathyroidectomy 

p 

Value 

Non-operated 

patients 

N=31 

Operated 

patients 

N=43 

Variable  

NS 31.7± 6.3 32.3± 5 Age (years) 

NS 28.8± 28 25.6± 30 Time from detection of 

hypercalcemia to 

pregnancy (months) 

0.005 11.2± 0.4 11.6± 0.5 Maximal serum calcium 

level ever (mg/dl) 

 

 

0.03 

0.04 

 

 

10.7± 0.3 

10.8± 0.3 

 

 

11± 0.6 

11.2± 0.6 

Serum calcium level during 

pregnancy 

Mean 

Maximal 

 

 

 

NS 

 

 

26 (83.9) 

1 (3.2) 

5 (16.1) 

 

 

31 (72.1) 

2 (4.6) 

12 (27.9) 

Pregnancy complications n 

(%) 

None 

Abortion 

Any complication 



Pregnancy outcomes in patients and 

controls:  
Abortion occurred in 12/124 pregnancies (9.7%) and other 

complications in 19 (15.3%), with no statistically significant 

differences from controls. 

 



Limitations and clarifications  

• No data on maternal symptoms 

• No data on neonatal complications 

• Noteworthy differences compared to Norman’s study: 

• Community data- “Real life study” VS specialized clinic study  

• A much milder degree of gestational hypercalcemia (10.7±0.6 mg/dl 

as opposed to 11·4±0·4 mg/dl ) 

• A mean serum calcium level of >11.0 mg/dl in only 14 pregnancies 

(18.9%), including 5 in women who underwent parathyroidectomy 

during gestation.  

 

 Indee            We cannot comment on the effect of severe                   

  hypercalcemia during pregnancy  

 

 



Conclusions  

• Gestational PHPT occurs rarely.  

 

• A significant portion of cases go undiagnosed.  

 

• Most women with PHPT during pregnancy have only mild 

hypercalcemia that is generally not associated with an 

increased risk of abortion or any obstetrical complication 
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