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Primary hyperparathyroidism and pregnancy
Mousumi Som, DO, and Jeffrey S. Stroup, PharmD, BCPS

Primary hyperparathyroidism is the third most common endocrine dis-

order after diabetes and thyroid disease, and women are affected twice 

as often as men. Hyperparathyroidism in pregnancy was first reported 

in 1931. Maternal complications in patients with hyperparathyroidism 

can be as high as 67%. We present a case of a pregnant patient with 

chronic hypertension that was exacerbated throughout the course of her 

pregnancy with a concomitant diagnosis of primary hyperparathyroidism 

and its sequelae for both the mother and fetus. 

P
rimary hyperparathyroidism (PHP) has a prevalence of 
0.15%; however, when taking into account the undis-
covered cases that are asymptomatic, some have estimat-
ed this rate to be as high as 1.4% (1). PHP is the third 

most common endocrine disorder after diabetes and thyroid 
disease, and women are aff ected twice as often as men (2, 3). 
Most patients suff ering from PHP are older than 45 years, but 
25% are diagnosed in their childbearing years. 

Hunter and Turnbull documented the fi rst case of hyper-
parathyroidism in pregnancy in 1931 (4, 5). It is theorized that 
the incidence of PHP in the pregnant patient is similar to that 
in the nonpregnant patient. PHP commonly goes unrecognized 
due to the physiological changes of pregnancy. Hypoalbumin-
emia, calcium transport across the placenta, and an increased 
glomerular fi ltration rate all contribute to the appearance of low-
er calcium levels in the pregnant patient. In addition, estrogen 
is thought to inhibit parathyroid hormone (PTH)–mediated 
bone resorption, causing a dose-related reduction in serum cal-
cium in pregnancy (6). We present a case of a pregnant patient 
with chronic hypertension that was exacerbated throughout the 
course of her pregnancy with a concomitant diagnosis of PHP 
and its sequelae for both the mother and fetus. 

CASE PRESENTATION
A 42-year-old Caucasian woman, gravida 3, para 0-2-0-0 

at 29 weeks and 6 days, presented to labor and delivery after 
being seen in the obstetrics clinic for progressive hypertension 
and concern for preeclampsia. Th e patient was being followed 
by her obstetrician for chronic hypertension during her preg-
nancy, with elevated blood pressures occurring prior to 20 weeks 
of gestation. She denied any visual changes, headache, nausea, 
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vomiting, vaginal bleeding, uterine contractions, loss of fl uid, 
or right upper-quadrant pain. Th e patient was not on chronic 
bed rest at home. 

Her past medical history was signifi cant for asthma, mi-
graines, anxiety, multiple miscarriages, diverticulitis, and 
hypercalcemia. Her past surgical history was signifi cant for 
cholecystectomy, laparoscopic evaluation of endometriosis, 
colonoscopy, and dilatation and curettage. She denied tobacco 
use, illicit drug use, and alcohol use and was employed as a bus 
driver. Admission medications included methyldopa 500 mg 
twice daily, progesterone 200 mg at bedtime, prenatal vitamin 
daily, folic acid 0.8 mg daily, and butalbital/acetaminophen 
as needed for migraine headaches. Medication allergies in-
cluded penicillin, levofl oxacin, ibuprofen, and fl uticasone/
salmeterol. 

Upon presentation to the hospital, her blood pressure was 
160/87 mm Hg; heart rate, 64 beats per minute; respirations, 
16 breaths per minute; and temperature, 98.3°F. Physical ex-
amination revealed 1 to 2+ pitting edema in the bilateral lower 
extremities and was otherwise without pertinent positive or 
negative fi ndings. Admission laboratory tests revealed several 
abnormal fi ndings: a serum potassium of 2.7 mEq/L (refer-
ence range, 3.5–5.0), magnesium 1.4 mg/dL (reference range, 
1.6–2.1), albumin 3.3 g/dL (reference range, 3.5–5.0), adjust-
ed calcium 11.2 mg/dL (reference range, 8.5–10.5), uric acid 
6.1 mg/dL (reference range, 2.6–6.0), and hemoglobin 10.1 g/
dL (reference range, 11.1–15.5). Th e 24-hour urine collection 
showed 408 mg of protein. 

Th e patient continued to be hypertensive during her hos-
pitalization and subsequently internal medicine was consulted. 
Initial review of her medications identifi ed that the patient had 
been transitioned to nifedipine from methyldopa. Recom-
mendations by internal medicine included the reinstitution of 
methyldopa, initiation of furosemide, addition of hydralazine 
for as-needed coverage of systolic blood pressures >160 mm 
Hg, and additional laboratory analysis that included PTH 
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level, phosphorus level, thyroid function tests, renin level, and 
aldosterone level. In addition, given her abnormal magnesium 
level, the patient received 2 g of magnesium intravenously. 

Abnormal laboratory values from the additional testing 
showed an elevated PTH level of 146 pg/mL (reference range, 
11–54 pg/mL) and phosphorus level of 2.4 mg/dL (reference 
range, 2.5–4.9 mg/dL). Review of her medical records identi-
fi ed an elevated PTH level of 242 pg/mL 6 months prior to the 
current hospitalization that was not given in the history. 

It was felt that performing a nuclear medicine sestamibi 
scan during her pregnancy may have higher risk to the fetus 
than benefi t. Given the fetus’s gestational age, it was decided 
to treat her hyperparathyroidism conservatively. Th e patient 
continued to have elevated blood pressures despite continued 
titration of her antihypertensive medications. A discussion was 
held between the obstetrician and maternal fetal medicine spe-
cialist with a decision to deliver the baby at 32 weeks secondary 
to uncontrolled hypertension requiring polypharmacy. Of note, 
the patient also continued to have elevated calcium levels regard-
less of adequate hydration and administration of furosemide. 
Her serum calcium level on the day of delivery was 11.8 mg/
dL. Approximately 36 hours subsequent to caesarean delivery, 
the neonate suff ered from cardiopulmonary arrest and died. 
Th e patient received her nuclear medicine sestamibi scan prior 
to discharge, which showed a left parathyroid adenoma. Sub-
sequent to delivery, her adjusted calcium levels continued to be 
elevated and reached a level as high as 12.8 mg/dL. She received 
one dose of pamidronate prior to discharge and was scheduled 
as an outpatient for adenoma removal. Histopathology from 
that surgery confi rmed a large parathyroid adenoma. 

DISCUSSION
Pathogenesis

Parathyroid glands secrete an 84-amino-acid single-chain 
polypeptide called PTH. Th e main function of PTH is to 
maintain calcium via the parathyroid calcium-negative feedback 
mechanism (1). Th erefore, elevated calcium levels will inhibit 
further PTH release, and a decreased calcium level will trigger 
an almost instantaneous release of PTH. In addition to PTH, 
calcitonin also has a role in calcium homeostasis. Calcitonin 
receptors are structurally similar to PTH receptors, allowing 
them to have an antagonistic eff ect on PTH (1). 

Fetal blood, as measured by cordocentesis, has a 0.5 to 
1 mEq/L higher concentration of calcium. Elevated concen-
trations are required secondary to an increased demand by the 
fetus for adequate bone mineralization. Increased demand is 
met through active transport by the placenta via a maternal 
fetal gradient of 1:1.4 (7, 8). Elevated levels ultimately result in 
fetal PTH suppression. Maternal PHP results in an even further 
suppression of fetal PTH, which accounts for the hypocalcemic 
eff ects on the fetus at birth (7).

Etiologies for hyperparathyroidism are limited. Th ere are a 
few case reports suggesting a link between irradiation or genetic 
abnormalities and hyperparathyroidism. Th ree major pathologi-
cal conditions are associated with PHP: adenoma, hyperplasia, 
and carcinoma. Single adenomas account for approximately 

89% of all adenomas, hyperplasia accounts for approximately 
6% of all cases, and carcinoma occurs in 1% to 2% of PHP 
cases (9). 

Clinical manifestations
Patients with PHP often have generalized nonspecifi c com-

plaints that are consistent with their level of hypercalcemia. 
Symptoms associated with calcium levels of >12 mg/dL include 
fatigue, anorexia, nausea, vomiting, constipation, depression, 
and blurred vision. Once levels exceed 13 mg/dL, patients usu-
ally have more profound fi ndings, including end organ calcifi -
cation, which can manifest as renal impairment, mental status 
change, cardiac arrhythmias, renal calculi, osteopenia, peptic 
ulcer disease, pseudogout, and muscle atrophy. Levels of >14 
or 15 mg/dL are rare but typically present as a medical emer-
gency with hypercalcemic crisis that can result in uremia, coma, 
cardiac arrest, or death (1). 

Symptoms secondary to hypercalcemia that occur in the 
nonpregnant patient can occur in the pregnant patient. How-
ever, >80% of PHP cases remain asymptomatic in both the 
pregnant and nonpregnant patient and are diagnosed inciden-
tally by review of laboratory data (1, 3). Other fi ndings that are 
specifi c to the pregnant patient include hyperemesis gravidum 
and a suspected link to preeclampsia (3). 

Maternal complications can be as high as 67% and in-
clude nephrolithiasis (24%–36%), radiographic bone disease 
(13%–19%), pancreatitis (7%–13%), hyperemesis gravidum, 
muscle weakness, confusion, and hypercalcemic crisis. In ad-
dition, there is concern for further increase in calcium levels 
postpartum when fetal shunting is removed (1). Other clinical 
fi ndings include maternal hypertension, although the associa-
tion remains unknown (3). 

A 25% incidence of preeclampsia has been observed in pa-
tients with PHP (4). A study published by Hultin and colleagues 
reviewed the impact of PHP on preeclampsia (5, 7, 10). Th e 
study demonstrated a signifi cant association between parathy-
roid adenoma and subsequent preeclampsia (5, 7, 10). Th ey 
theorized that the similarities in endothelial damage, insulin 
resistance, and cardiovascular disease shared between the two 
disease processes may support the hypothesis that a relationship 
exists between PHP and preeclampsia. In addition, it has been 
shown that maternal vitamin D defi ciency has been associated 
with preeclampsia. Th is also supports the concept that the 
mechanisms that support calcium homeostasis aff ect blood 
pressure in the pregnant patient (10). 

Fetal complications in mothers who have been untreated for 
PHP are reported to be as high as 80% (1). In conservatively 
treated mothers, the rate is reported to be as high as 53%, and 
27% to 31% of those complications are identifi ed as neonatal 
death (1). Other complications include intrauterine growth re-
striction, low birth weight, preterm delivery, and intrauterine fe-
tal demise (1, 7). Up to 50% of neonates experience postpartum 
hypocalcemia secondary to elevated maternal calcium levels that 
suppress the fetal parathyroid glands (1, 3). Th is can be rectifi ed 
with appropriate calcium supplementation and is tradition-
ally considered to be a transient phenomenon. However, cases 
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have been reported in which the neonatal hypoparathyroidism 
lasts up to several months or is permanent (1). Th is is theo-
rized to be due to a teratogenic eff ect of hypercalcemia on the 
embryological eff ect of calcium on the third and fourth brachial 
clefts (3). 

Lastly, PHP may lead to spontaneous abortion prior to 
awareness of the pregnancy (1). Hyperparathyroidism is as-
sociated with a three- to fi vefold increased risk of miscarriage, 
primarily in the second trimester. Fetal loss is associated with 
levels >11.4 mg/dL. Seventy-two percent of pregnancy losses 
in a study conducted by Norman and colleagues occurred at 
or above this level (11). 

Although the impact of PHP on the mother and neonate 
as reported by Norman and Hultin is staggering, caution must 
be exercised in interpreting the data, as few patients were in-
cluded. In the Norman study, only 32 patients were observed, 
and in the Hultin study, only 52 patients were observed. In 
addition, the physiology of pregnancy aff ects albumin mea-
surements. Calcium is often adjusted for albumin inconsis-
tencies. In the Norman study, unadjusted calcium levels were 
utilized when determining correlation with fetal loss. Utilizing 
adjusted calcium levels may have changed the interpretation 
of these data. 

Diagnosis
PHP is diagnosed with an elevated calcium and elevated 

or normal intact PTH level (3). When evaluating calcium, it 
may be prudent to draw an ionized calcium. During pregnancy 
there is an increase in extracellular volume and a decrease in al-
bumin, which may result in a factitiously low calcium, where-
as the ionized calcium is normal (5). Intact PTH represents 
the N-terminal fragment of PTH. Th is is the recommended 
level to draw given the C-terminal or standard PTH level 
can be falsely elevated in patients with renal impairment due 
to the extended half-life and may be mildly elevated in the 
elderly (1). 

Once PHP is diagnosed, imaging should follow to determine 
the etiology. Th e gold standard for imaging is a technetium-99m 
sestamibi scan. However, this is contraindicated in pregnancy, 
and ultrasonography is the preferred imaging modality. Ul-
trasonography has a 69% sensitivity and a 94% specifi city in 
diagnosing parathyroid adenoma (3). 

It is recommended that surgeons locate and identify the 
parathyroid adenoma before proceeding with any surgical in-
tervention; however, if the adenoma cannot be located with 
imaging, neck explorations have a 95% chance of curing the 
patient (1). 

Treatment
Th e National Institutes of Health suggests parathyroidectomy 

for asymptomatic nonpregnant patients with calcium elevations 
>1 mg/dL above the upper limits of normal (or >11.5 mg/dL) 
(12). Calcium levels vary in the pregnant patient due to the 
physiological changes that occur. Carella and Gossain stated 
that calcium concentrations >10.1 mg/dL during the second 
or third trimester should prompt an evaluation of PHP (6). In 

a retrospective patient series in the Norman Parathyroid Clinic 
in Florida, investigators examined pregnant patients with fetal 
loss and PHP (11). Th ey found that patients with calcium levels 
of 10.7 mg/dL were associated with pregnancy loss, but most 
pregnancies continued to term. Calcium levels >11.4 mg/dL 
were associated with higher levels of fetal loss, and 72% of fetal 
loss occurred at or above this level (11). 

Surgery is the defi nitive treatment for PHP. However, since 
surgery for PHP has inherent potential risks for the pregnant 
patient, it is often viewed as the last resort. However, given 
the increasing evidence that supports a higher morbidity and 
mortality associated with calcium levels of >11.4 mg/dL, 
surgical intervention is recommended in patients with levels 
>11.0 mg/dL, particularly in patients with prior pregnancy loss 
(11, 13, 14). 

Gestational age plays a role in determining surgical can-
didacy. Traditionally, surgery is reserved for patients in the 
second trimester, given the higher risk in the fi rst and third 
trimesters. First-trimester surgery is avoided due to incomplete 
organogenesis, and third-trimester surgery has been discour-
aged because it is associated with a higher risk of preterm labor. 
In addition, there is a reported 58% fetal mortality associated 
with third-trimester parathyroidectomy (3, 7). Th is mortality 
rate includes all postoperative complications for the infant, 
such as premature delivery, intrauterine growth retardation, 
infant hypocalcemia, neonatal death, and stillbirth. It is impos-
sible to diff erentiate surgical complications from complications 
of prolonged hypercalcemia related to the underlying disease 
process (7). 

Conservative medical therapy should be utilized in the 
asymptomatic patient with a calcium level of <11 mg/dL (11). 
Th e patient should be adequately hydrated with or without 
forced diuresis with a loop diuretic (15). In addition, patients 
should be started on a low-calcium diet. Phosphate therapy 
has been considered a modality of treatment in the past, but 
given the substantial risk of calcium phosphate precipitation it 
is not often recommended (1). Subcutaneous calcitonin is also 
utilized and has a category C rating. Calcitonin is somewhat 
limited in effi  cacy due to tachyphylaxis. Cinacalcet has also been 
used in conjunction with calcitonin and has demonstrated a 
highly eff ective reduction in PTH levels (15). Cinacalcet has a 
category C rating, but studies remain lacking to evaluate eff ects 
on mother and fetus/neonate (15). 

CONCLUSION 
Clinical evidence for the treatment of PHP in pregnant pa-

tients is limited, but most studies have determined the treatment 
modality based on the severity of disease. Severity of disease is 
classifi ed by calcium level, symptoms at the time of presentation, 
and gestational age. Most evidence supports utilizing conserva-
tive measures for treatment during the fi rst and third trimesters 
unless there are compelling reasons to perform surgery. 

In the patient described in this case report, there appears 
to have been a correlation between the patient’s aggravated hy-
pertension and her PHP. Given her need for polypharmacy to 
achieve moderate hypertension control and given her history 
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of miscarriage, the question remains on whether parathyroidec-
tomy should have been performed during her third trimester. 

It appears that with higher awareness of this disease process 
and its impact on maternal and fetal morbidity and mortality, 
there may be more evidence to support parathyroidectomy re-
gardless of gestational age, particularly for patients in the third 
trimester. Th is case would support this concept, and it is clear 
that further investigation is needed to refi ne guidelines on para-
thyroidectomy during pregnancy.
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