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Abstract

The association between primary hyperparathyroidism (PHPT) and acute or chronic pancreatitis is 

controversial. For this reason, we conducted a review of the literature over the past 30 years to 

explore the relationship between these 2 disorders. Ten retrospective studies each with >50 

patients diagnosed with PHPT were identified. With the notable exception of 2 studies, the rate of 

pancreatitis among patients with PHPT was higher than that reported in general among 

hospitalized patients without PHPT. A higher serum calcium level may contribute to pancreatitis 

in these cases, along with additional genetic or environmental insults. Hypercalcemia may 

predispose the pancreatic acinar cell to abnormal, sustained calcium levels, lead to premature 

pancreatic protease activation, and pancreatitis. Although there was only short-term follow-up, 

most reports cited that definitive treatment of PHPT by parathyroidectomy led to the resolution of 

pancreatitis attacks. The published cohorts of patients with PHPT and pancreatitis are subject to 

bias, because serum calcium screening was not universally performed among all control 

nonpancreatitis patients to evaluate for PHPT. However, the pooled clinical and experimental data 

suggest an association between PHPT and pancreatitis and implicate hypercalcemia. For 

clinicians, it is important to recognize pancreatitis in patients with PHPT and, conversely, to 

consider PHPT by checking serum calcium levels in patients, who present with an unexplained 

pancreatitis.

Keywords

pancreatitis; primary hyperparathyroidism; parathyroid hormone; hypercalcemia; 
parathyroidectomy

The most common cause of an elevated serum calcium level is primary hyperparathyroidism 

(PHPT),1,2 which has an annual incidence of about 30 cases per 100,000 in the United States 

and Europe. Most instances of hypercalcemia are asymptomatic. However, it can present as 
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disturbances to multiple organ systems including the cardiovascular, renal, neuropsychiatric, 

and gastrointestinal system. The hypercalcemia seen with PHPT has been associated with 

both acute and chronic pancreatitis since the mid-20th century. The first report dates back to 

1940 by Smith and Cook.3 In 1962, Mixter reviewed 62 cases from the literature of 

pancreatitis in patients with PHPT.4 Despite numerous other reports since, there continues to 

be debate about the existence of a true association between these 2 diseases. To address this 

issue, we performed a Pubmed search with the key words “hyperparathyroidism” and 

“pancreatitis.” Ten retrospective reviews on the association were identified from the last 30 

years. Only patients with PHPT were included. Case reports or small case series, derived 

from <50 patients with PHPT were excluded. The current review seeks to synthesize the 

available information on the reported cases of PHPT and pancreatitis and examines: (1) 

whether there is indeed an association between the 2; (2) whether hypercalcemia is a likely 

cause; and (3) whether parathyroidectomy reduces pancreatitis recurrence.

PANCREATITIS

Pancreatitis is pathologically defined as the histologic presence of inflammation within the 

parenchyma of the pancreas.5 Acute pancreatitis is a self-limited process characterized by 

the presence of interstitial edema, infiltration by acute inflammatory cells and varying 

degrees of necrosis, apoptosis and hemorrhage. The clinical manifestations of acute 

pancreatitis include epigastric pain, vomiting, and ileus. About 10% to 15% of affected 

patients develop multiorgan dysfunction and/or pancreatic necrosis. One quarter of these 

severe cases succumb to death. In adult patients, obstruction of the common bile duct by a 

gallstone and alcohol abuse account for up to 80% of cases of pancreatitis.6 In children, the 

etiologies are more diverse and include pancreaticobiliary malformations, medications, 

multisystemic disease, trauma, infections, metabolic disease, and familial causes.7 Metabolic 

causes of acute pancreatitis include diabetic ketoacidosis, hypertriglyceridemia, and 

hypercalcemia, with or without hyperparathyroidism. Whereas acute pancreatitis is 

characteristically a reversible process, chronic pancreatitis is a progressive, inflammatory 

condition in which the pancreatic parenchyma is permanently destroyed and replaced by 

fibrous tissue.8 This often results in chronic pain, acute pain from recurrent attacks of acute 

pancreatitis, malabsorption from pancreatic insufficiency, and a brittle form of diabetes from 

islet cell destruction. The etiologies of chronic pancreatitis are similar to the acute form and 

include alcohol abuse, chronic biliary obstruction, medications, certain toxins, genetic 

causes, a tropical form, hypertriglyceridemia, and hypercalcemia, also with or without 

hyperparathyroidism. Although their pathologic and clinical manifestations differ, the 2 

entities of pancreatitis, acute and chronic, may form a broad continuum of 1 disease 

process.9

PHPT

PHPT represents a nonphysiological overproduction of parathyroid hormone (PTH). It is 

most commonly caused by a single adenoma of the parathyroid gland, but less common 

causes include parathyroid hyperplasia, carcinoma, and multiple endocrine neoplasia (MEN) 

types 1 and 2A.1 In children, the prevalence of PHPT is not known, but it seems to be rare. 

Common etiologies include sporadic isolated parathyroid adenoma and parathyroid 
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hyperplasia related to MEN and familial non-MEN hyperparathyroidism. 10 PTH increases 

renal reabsorption of calcium directly by increasing calcium absorption in the early distal 

tubule and indirectly by increasing the synthesis of 1-α-hydroxylase in the proximal renal 

tubule, which promotes the synthesis of calcitriol, the active form of vitamin D. This results 

in enhanced calcium absorption in the intestine by inducing the transcription of calcium 

transport proteins such as calbindin. PTH also directly stimulates bone turnover by inducing 

monocytic stem cells to become osteoclasts, and thus mobilizes calcium from bone. Under 

normal conditions, these interrelated homeostatic actions of PTH tightly regulate serum 

calcium levels. However, unregulated production of PTH, such as during PHPT, can lead to 

persistent elevations in serum calcium.

ASSOCIATION BETWEEN PHPT AND PANCREATITIS

The relationship between PHPT and pancreatitis has been debated for decades. There are at 

least 10 retrospective studies or case series on pancreatitis associated with 

hyperparathyroidism since 1980, originating from the United States, India, France, 

Australia, Spain, and Germany (Table 1). A challenge with making exact comparisons 

between studies is that the diagnosis of PHPT has evolved over the years. Newer generation 

PTH assays are more sensitive than the ones from 2 to 3 decades ago. In addition, very few 

of the studies validated PHPT by measuring urinary calcium. Nonetheless, 8 of the 10 

studies suggest an association between PHPT and pancreatitis,14–16,18 whereas 2 refute any 

relationship.11,13,17,19

Among the positive studies, 2 from India reported the highest rate of pancreatitis among 

patients with PHPT.13,14 Bhadada et al13 found that 15% of PHPT cases (9 of the 59) had 

chronic pancreatitis. Serum calcium levels were significantly higher in pancreatitis patients 

with PHPT than in patients with pancreatitis from alcoholic or idiopathic etiologies (Fig. 

1A). Jacob et al14 reported that 13% of PHPT cases (13 of the 101) were roughly split 

between single and recurrent attacks of acute pancreatitis. Only 1 patient had chronic 

pancreatitis. The prevalence of PHPT-associated pancreatitis was only about 1% of all 

pancreatitis cases. However, using overall hospital admission rates, there was about a 30-

fold higher likelihood of developing pancreatitis among PHPT patients than among the 

general inpatient population. The authors attributed the relatively high prevalence of 

pancreatitis among PHPT patients in their report to a predisposition for tropical calcific 

pancreatitis among residents of the Indian subcontinent.23 The other positive studies 

reported lower rates of pancreatitis that ranged from 3.3% to 8.1%, but they estimated that 

these rates were still higher than a general patient population they normally see. Another 

notable feature is that some of the studies, in which serum calcium levels could be 

plotted11,12,14,16 (Fig. 1B), demonstrated a trend toward higher serum calcium among 

patients with PHPT than among PHPT patients without pancreatitis. The results suggest that 

a threshold level of serum calcium predisposes to pancreatitis among PHPT patients.

The strongest case against an association between PHPT and pancreatitis comes from 2 

reports out of the Mayo Clinic in Rochester, MN. Firstly, Bess et al20 argue that it is 

generally difficult to draw correlations between the 2 disorders among hospitalized patients 

because of measurement bias. Most cases of detectable PHPT are asymptomatic until late 
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stage. In older reports from western countries, or recent reports from resource-limited areas, 

serum calcium measurement was not part of a routine admission electrolyte profile. 

However, serum calcium was routinely performed in patients presenting with pancreatitis. 

Thus, patients with pancreatitis may have been preferentially screened for PHPT over 

nonpancreatitis patients. Indeed, 75% of patients (59 of the 79) were diagnosed with PHPT 

during a pancreatitis workup (Table 1).

To address this potential confounder, Khoo et al12 analyzed a population-based database 

from the Rochester Epidemiology Project, which captures a wide sample of residents from 

Olmsted County, MN. They found that the calculated incidence of acute pancreatitis among 

PHPT patients was actually lower than a randomly selected group of control subjects with 

PHPT; it was 114 per 100,000 person-years versus 140 per 100,000 person-years among the 

controls. The overall rate of pancreatitis with PHPT (1.5%) was as low as that reported by 

Bess et al.20 Even though there seems to be a 10-year overlap of the same patient population 

between the 2 studies, if we count each of them independently, a cumulative rate of 

pancreatitis among these and the other large studies, weighted by patient number, comes 

approximately to 3.6%. The number is still higher than the 2.3% incidence of pancreatitis 

reported among the control non-PHPT patients by Khoo and colleagues. Ultimately, 

prospectively enrolled, well-controlled, multicenter studies examining the incidence of 

pancreatitis among PHPT patients will help resolve the debate about whether there is a true 

association. It would also be informative to know whether there is a higher prevalence of 

PHPT in patients with pancreatitis versus a randomly selected nonpancreatitis population, 

and whether the duration or intensity of hypercalcemia impacts the chances of developing 

pancreatitis.

The second major argument made by the Mayo reports is that 40% to 65% of PHPT-

associated pancreatitis cases had at least 1 concomitant etiology for pancreatitis, such as 

gallstones, alcohol abuse, or triglyceride elevations. This could suggest that PHPT is a 

coincidental association. Alternatively, it could signify that multiple pancreatitis-causing 

exposures are often necessary to develop the disease. The latter posit would explain why 

only a minority of patients with PHPT develop pancreatitis; that is, they need to succumb to 

≥1 hits along with PHPT to manifest the disease. Along the lines of a multihit hypothesis for 

pancreatitis, Felderbauer et al11,22 pooled whether known pancreatitis-associated gene 

mutations were more frequent among PHPT patients with pancreatitis versus nonpancreatitis 

PHPT patients. They demonstrated that the former group harbored a greater frequency of 

serine protease inhibitor kazal type 1, cystic fibrosis transmembrane conductance regulator, 

and possible chymotrypsin C mutations, although the latter finding fell short of statistical 

significance. Thus, it seems that patients with PHPT may require multiple genetic and 

environmental influences to develop pancreatitis.

PHPT HYPERCALCEMIA AND PANCREATITIS?

Assuming there is an association, is there a causal relationship between PHPT and 

pancreatitis? There is no experimental evidence to suggest that pancreatitis triggers PHPT. 

However, the converse may be operational; that is, PHPT seems to predispose to 

pancreatitis. As discussed, the primary defect in PHPT is an inappropriate secretion of PTH 
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and resultant hypercalcemia. Thus, PTH levels are a consideration. However, patients with 

elevations in PTH but without hypercalcemia, for example, in the setting of renal 

hyperparathyroidism are not at risk for pancreatitis.16

The serum calcium level, on the other hand, is significantly higher among PHPT patients 

with pancreatitis compared with nonaffected PHPT patients (Fig. 1B). This finding is 

consistent with clinical observations that iatrogenic calcium infusions induce pancreatic 

injury. Examples include intravenous calcium administration during cardiac surgery24 or 

with parenteral nutrition.25 It is well known that the most common cause of hypercalcemia 

in the hospitalized patient is a malignancy.26 There are several reports of pancreatitis 

associated with calcium-secreting tumors.27–29 Thus, hypercalcemia may mediate the 

development of pancreatitis in these situations.

HOW MIGHT HYPERCALCEMIA PREDISPOSE TO PANCREATITIS?

The parenchymal cell of the pancreas, the acinar cell, is the primary initiating site for 

pancreatitis.30 It has been speculated that the calcium-sensing receptor (CaSR) may play a 

pathologic role within the acinar cell during hypercalcemia. 31 The CaSR is the dominant 

calcium sensor on the surface of chief cells of the parathyroid gland, which regulates PTH 

secretion in response to changing serum calcium concentrations. Patients with a 

heterozygous loss of function mutation in CaSR develop a condition known as familial 

benign hypocalciuric hypercalcemia. Yet despite the hypercalcemia, it is unclear why they 

are generally thought to be protected against pancreatitis.32 An emerging hypothesis is that 

CaSR expressed in the acinar cell33,34 is necessary to sensitize the acinar cell to injury from 

extracellular calcium.35 Thus, loss of function mutations might lead to hypercalcemia due to 

a defect in the parathyroid gland, however, but the same defect in acinar cell CaSR would 

protect the patient from the injurious effects of high calcium on the pancreas. If the notion is 

correct, then, conversely, gain of function mutations in the CaSR might predispose patients 

to pancreatitis, even under conditions of normocalcemia. Indeed, a few studies36–39 

identified CaSR mutations in some patients with pancreatitis compared with control 

subjects. Two of the mutations may confer a gain of function. Felderbauer and colleagues 

reported an R896H CaSR mutant in a chronic pancreatitis patient in combination with a 

serine protease inhibitor kazal type 1 mutation. Stepanchick et al40 recently showed that the 

consequence of this mutation is increased targeting to the plasma membrane of an otherwise 

functional CaSR, thus suggesting a gain of function phenotype. Muddana and colleagues 

found that the R990G CaSR mutation was associated with chronic pancreatitis, particularly 

alcohol related. This mutant seems to have increased sensitivity to calcium or 

calcimimetics.41 The functional significance of CaSR mutations in the context of 

pancreatitis has yet to be elucidated and may offer a clue to the unsettled question of how 

hypercalcemia might predispose to pancreatitis. CaSR mutations, however, were not 

increased in patients with PHPT and pancreatitis compared with PHPT without 

pancreatitis.42

It is also possible that independent of the CaSR, high extracellular calcium could lead to 

elevations in the cytosolic calcium signals.43 A greater rise in cytosolic calcium can activate 

calcium proteins, such as calcineurin, and lead to pathologic intra-acinar activation of 
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pancreatic proteases, particularly trypsin,44,45 or can cause NF-κB activation, 46 leading to 

pancreatic inflammation and altered stress responses. Indeed, in experimental models 

induction of acute hypercalcemia causes intrapancreatic trypsin activation. 47 In addition, 

aberrant acinar calcium signals are observed in several forms of experimental 

pancreatitis.48–51

There is also some thought, based on in vitro enzymatic studies, that high cellular calcium 

might lead to elevated levels of calcium within intra-acinar vesicles, and thereby inhibit the 

autodegradation of trypsin either directly or indirectly through another enzyme such as 

chymotrypsin C.31 However, it is unclear whether the calcium dependency of pancreatic 

enzymes in isolated cell-free systems operates in cellular environments or whether the 

relatively small increases in extracellular calcium during hypercalcemia can directly affect 

those vesicular compartments. Thus, hypercalcemia seems to induce pancreatic injury and 

likely sensitizes patients with PHPT to pancreatitis, but the mechanism of calcium-induced 

injury is not clearly defined.

IDENTIFYING PHPT IN PATIENTS WITH PANCREATITIS

Beyond the distinguishing biochemical features of PHPT such as high serum calcium and a 

low phosphate in the setting of inappropriately high or normal PTH, there are few clinical 

clues to help identify this condition among patients with pancreatitis. Patients who present 

with long-standing PHPT may have calcium oxalate or calcium phosphate renal stones, renal 

dysfunction or colic, or bone defects such as pathologic fractures, osteoporosis, or an 

uncommon entity termed osteitis fibrosa cystica.52 Patients rarely have palpable neck 

nodules or profound psychiatric disturbances. The latter is difficult to discern in patients 

with chronic pancreatitis, who often suffer from depression and chronic pain syndromes.53 

Nonetheless, the presence of these signs and symptoms may suggest a diagnosis of PHPT in 

patients who present with pancreatitis.

TREATING PATIENTS WITH PHPT AND PANCREATITIS

The presence of PHPT does not alter the acute management of pancreatitis episodes, which 

should focus on diligent supportive care.6 After the acute attack has resolved, patients 

should undergo elective parathyroidectomy to definitively treat the PHPT. The introduction 

of minimally invasive techniques54 and recent data from a 10-year prospective study55 

demonstrating that parathyroid surgery improves bone mineral density, have helped shape 

guidelines that recommend parathyroidectomy in virtually all patients with PHPT, who have 

no contraindications to surgery.

The course of pancreatitis in patients with PHPT who undergo parathyroidectomy is not 

clear because there are no long-term studies. Most reports had a follow-up of only about 2 

years. Notwithstanding the short-time frame, they cited a 42% to 100% resolution in 

pancreatitis recurrence. Bhadada et al13 mentions that even chronic pancreatitis pain 

improved, although there were no quantitative measures provided. In contrast, none of the 

chronic pancreatitis patients in the study by Carnaille et al16 had improvement of disease 

after parathyroidectomy. The 2 studies from the Mayo Clinic showed either recurrence of 

pancreatitis in the 1 patient who underwent resection12 or attributed some of the 
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improvement to a reduction in heavy alcohol use.20 Overall, in the short term there might be 

an improvement in pancreatitis patients who undergo parathyroidectomy. However, 

longitudinal, prospective data are necessary to adequately ascertain a benefit.

CONCLUSIONS

A cumulative review of the available large case series or cohorts with PHPT and pancreatitis 

over the last 30 years suggests that patients with PHPT develop a higher rate of pancreatitis 

than hospitalized patients without PHPT. However, data are confounded in many instances 

by measurement bias and thus lack appropriate control subjects who have universally 

undergone serum calcium testing. Several lines of experimental evidence do suggest, 

though, that hypercalcemia can lead to intra-pancreatic trypsin activation and pancreatic 

injury and can sensitize the pancreas to pancreatitis. Pancreatitis in this setting is likely the 

result of additional genetic and environmental influences. It is important to check serum 

calcium in cases of pancreatitis and to consider pancreatitis in PHPT patients who present 

with abdominal symptoms.
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FIGURE 1. 
Summary of serum calcium levels. A, Serum calcium levels in PHPT and non-PHPT-

pancreatitis patients modified from Bhadada et al13 (n = 9 patients per group). B, Serum 

calcium levels in PHPT-pancreatitis and PHPT-non-pancreatitis patients as reported by 

Jacob et al,21 Khoo et al,12 Carnaille et al,16 and Felderbauer et al.11,22 PHPT indicates 

primary hyperparathyroidism.
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