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Background & objectives: The frequency and predictors of pancreatitis in primary hyperparathyroidism 
(PHPT) are not well understood. The objective of the present study was to evaluate the frequency of 
pancreatitis in patients with PHPT and its association with clinical and biochemical parameters of the 
disease.
Methods: In this retrospective study all consecutive patients with PHPT registered in the PHPT registry 
(www.indianphptregistry.com) from the year 2004 to 2013 were included. The clinical, biochemical and 
radiological parameters related to pancreatitis were evaluated in histologically proven PHPT patients.
Results: A total of 218 patients (63 men; mean age: 40.6±14.4 yr) underwent surgery for PHPT during 
the study. Pancreatitis occurred in 35 [16%, 18 acute and 17 chronic pancreatitis (CP)] patients and 
male:female ratio was 1:0.94. Skeletal manifestations were seen less frequently in PHPT with pancreatitis 
as compared to that of PHPT without pancreatitis. PHPT with pancreatitis had significantly higher 
serum calcium (12.4±2.0 vs. 11.7±1.5 mg/dl, P<0.05) in comparison to PHPT without pancreatitis. PHPT 
with acute pancreatitis (AP) had higher serum calcium (P<0.05) and parathyroid hormone (PTH) 
(P<0.05) levels than PHPT with CP. Curative parathyroidectomy improved the symptoms associated 
with pancreatitis as there was no recurrence in AP group, whereas recurrence was observed only in 
about 10 per cent patients of the CP group.
Interpretation & conclusions: Pancreatitis was observed in 16 per cent of PHPT patients with male 
predominance in the study population. No recurrence of AP was observed after curative surgery. It may 
be proposed that serum amylase with calcium and PTH should be measured in all patients of PHPT with 
pain abdomen to rule out pancreatitis.
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Primary hyperparathyroidism (PHPT) is 
characterized by inappropriately elevated parathyroid 
hormone (PTH) level with hypercalcaemia. The 

classical PHPT was described as systemic disease 
involving bone, kidney, gastrointestinal tracts, nervous 
and cardiovascular systems1. The symptomatic form of 
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PHPT is prevalent in developing countries such as India 
and China, but uncommon in developed countries2-6.

Pancreatitis in PHPT patients have been mostly 
reported in the form of case reports and case series 
and occasionally original research article7-11. However, 
the causal association between pancreatitis and PHPT 
remains controversial. Both acute and chronic forms of 
pancreatitis have been reported in PHPT patients8,10,12. 
The prevalence of pancreatitis was found to be higher 
in PHPT patients as compared to general inpatient 
population10. In PHPT, studies from the western 
population have shown the prevalence of pancreatitis 
ranging from 3.2 to 8.1 per cent with predominantly 
acute pancreatitis (AP) cases13-15. Indian studies have 
reported a higher prevalence of pancreatitis in PHPT 
ranging from 6.8 to 13 per cent with almost equal 
number of chronic and AP cases7,8,10,16-18.

The purpose of the present retrospective study was to 
understand the frequency and predictors of pancreatitis 
in PHPT and also to differentiate patients with PHPT 
with pancreatitis from PHPT without pancreatitis on 
the basis of their clinical and biochemical parameters 
and response after curative parathyroidectomy.

Material & Methods

Data of the patients were retrieved from PHPT 
registry of the department of Endocrinology, 
Post-graduate Institute of Medical Education and 
Research, Chandigarh, India. All patients with 
histopathologically proven PHPT, from January 2004 
to December 2013 were included in the study. The 
clinical and biochemical details of all the PHPT patients 
are also maintained in this user-based Indian PHPT 
registry programme (www.indianphptregistry.com). 
The diagnosis of PHPT was based on inappropriately 
elevated PTH despite elevated corrected serum 
calcium level. Preoperatively, parathyroid tumour was 
localized using ultrasound of the neck and sestamibi 
scintigraphy. Patients with secondary or tertiary 
hyperparathyroidism were excluded from the study. 
Cure of PHPT was defined as >50 per cent reduction 
in PTH (between the 3rd and 7th post-operative day) 
with normalization of serum calcium. If immediate 
post-operative PTH was higher, PTH was repeated 
at three months; and if PTH level was normalized by 
then, these patients were considered as cured.

The diagnosis of AP was made on the basis of 
the presence of two of the following three findings: 
abdominal pain consistent with AP (duration 
<6 months), elevation in serum amylase or lipase more 

than three times the upper limit of normal reference 
range (RR) and radiological evidence of AP19.

The diagnosis of chronic pancreatitis (CP) 
was made on the basis of clinical and radiological 
investigations. A thorough diagnostic evaluation was 
done in patients with chronic abdominal pain (duration 
>6 months), and the diagnosis of CP was established 
if there was evidence of pancreatic calcification on 
abdominal X-ray and/or ultrasonography and/or 
abdominal computed tomography and/or there were 
characteristic ductal changes on magnetic resonance 
cholangiopancreatography and/or endoscopic retrograde 
cholangiopancreatography or endoscopic ultrasound 
showed features consistent with the diagnosis of CP20.

A detailed history specifically assessing the family 
history, alcohol consumption and the presence and 
severity of abdominal pain was recorded. The absence 
of alcohol consumption was confirmed by repeated 
interviews of the patient as well as of the family 
members. A diagnosis of alcohol-induced CP was 
established in patients with features of CP who had 
consumed >50 g/day of alcohol for at least five years. 
The patients with hereditary pancreatitis (as determined 
by family history), and alcohol-induced pancreatitis 
were excluded from the study21,22.

The clinical and biochemical parameters of 
PHPT patients with pancreatitis were compared with 
PHPT patients without pancreatitis. Further, PHPT 
patients with AP (PHPT-AP) were compared with CP 
(PHPT-CP) patients. The study protocol was approved 
by the ethics committee of the institute.

Biochemical and hormonal investigations: Serum 
calcium (RR 8.6-10.2 mg/dl), inorganic phosphate 
(RR, 2.7-4.5 mg/dl), albumin (RR, 3.4-4.8 mg/dl), 
alkaline phosphatase (RR, 40-129 IU/l), creatinine 
(RR, 0.6-1.3 mg/dl) and amylase (RR, 28-100 U/l) 
were measured using autoanalyzer (Roche Diagnostics, 
Modular P 800, Indianpolis, USA). Plasma intact 
PTH (iPTH) (RR, 15-65 pg/ml) and 25(OH) D 
(RR, 11.1-42.9 ng/ml) were measured by the 
second-generation electrochemiluminescence 
immunoassay (Roche ELESYS, 2010, USA). Anaemia 
was defined as a haemoglobin level <13 g/dl for male 
and <12 g/dl for female. Vitamin D deficiency was 
defined as 25(OH) D level <20 ng/ml.

Statistical analysis: Statistical analysis was 
carried out using GraphPad Prism version 5 
(GraphPad Software Inc., California, USA). Data 
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Table I. Demographics, clinical, biochemical and 
histopathological findings of primary hyperparathyroidism 
patients (n=218)
Parameters Values
Demographics
Age (mean) yr
Male 36.7±15.2
Female 41.9±13.7
Sex (female:male) 2.47:1 (female 155, male 63)
Clinical features (%)
Weakness and fatigue 133 (61)
Bone pain 115 (52.7)
Fracture 61 (28)
Nephrolithiasis 80 (37.7)
Nephrocalcniosis 64 (29.3)
Pain abdomen 67 (30.9)
Anaemia 116 (53.2)
Nausea and vomiting 61 (28)
Gall stones/cholecystectomy 34 (15.6)
Anorexia 66 (30.3)
Psychiatry abnormalities 44 (20.2)
Pancreatitis 35 (16)
Palpable nodules 28 (12.8)
Biochemistry
Calcium (mg/dl) 11.7±1.6 (8.5-16.3)
iPTH (pg/ml) 744.4±755.4 (3-4348)
Inorganic phosphate (mg/dl) 3.0±1.1 (1.19-10)
Alkaline phosphatase (IU/l) 301.0±492.1 (53-4238)
25(OH) vitamin D (ng/ml) 26.8±31.4 (3-120)
Creatinine (mg/dl) 1.3±1.5 (0.1-9.0)
Pathology
Tumour weight (g) 5.67±6.37 (0.1-38.4)
Type Adenoma=96.3% (n=210), 

hyperplasia=3.2% (n=7), 
carcinoma=0.5% (n=1)

iPTH, intact parathyroid hormone

are expressed as mean±standard deviation unless 
specified. The Student’s t test for normally distributed 
data otherwise the Mann-Whitney U-test was used for 
comparing continuous variables and Chi-square test 
was performed for comparison between categorical 
variables. Binary logistic regression analysis was 
performed to calculate odds ratio (OR) for the 
development of pancreatitis in relation to high calcium 
and elevated PTH levels. 

Results

A total of 218 symptomatic PHPT patients were 
included in the study. Detailed demography, clinical, 
biochemical and histopathological findings of 
patients with PHPT are given in Table I. The major 
clinical manifestations of PHPT were weakness and 
easy fatigability, followed by anaemia, bone pain, 
nephrolithiasis and pain abdomen. Bone pain, anaemia 
and gall stones were more frequent in the female, and 
pancreatitis was more common in male PHPT patients. 
Pre-operative, serum calcium and plasma iPTH were 
11.7±1.6 mg/dl and 744.4±755.4 pg/ml (3-4328 pg/ml), 
respectively. A total of 139 (63.8%) PHPT patients 
were vitamin D deficient (25(OH) D level <20 ng/ml) 
with mean 25(OH) D level was 26.8±31.4 ng/ml.

Pancreatitis in primary hyperparathyroidism

Demographics: Thirty five (16%) PHPT patients had 
co-existing pancreatitis. Eighteen (51.4%) of these 
patients had AP and 17 (48.6%) had CP. There were 
more female patients in the PHPT patients group 
without pancreatitis (75.4 vs. 24.6%), the male had a 
higher proportion in PHPT patients with pancreatitis 
(51.4 vs. 48.6%) (P=0.0013). No age difference was 
observed between PHPT patients with and without 
pancreatitis, but male patients in PHPT with pancreatitis 
group were comparatively younger than female patients 
(34.8±13.8 vs. 44.6±12.7 yr, P<0.05). The incidence 
of pancreatitis in PHPT patients decreased despite the 
progressive increase in the total number of PHPT cases 
over 10 years. The proportion of pancreatitis cases in 
PHPT patients in the first five years (2004-2008) was 
significantly higher (20 out of 79 patients, 24.4%) than 
the past five years (2009-2013) (15 out of 139 patients, 
11.1%) (P<0.05) (Figure). There was a single patient 
of parathyroid carcinoma who developed pancreatitis. 
None of the patients with parathyroid hyperplasia 
developed pancreatitis.

Clinical features: Abdominal pain, nausea, vomiting 
and weakness and easy fatigability were the 
dominant clinical manifestations in PHPT patients 
with pancreatitis. Weight loss was observed in 
14 (40%) patients with pancreatitis. Detailed 
comparative clinical data are given in Table II. 
Skeletal manifestations were less frequent in PHPT 
with pancreatitis group as compared to that of PHPT 
without pancreatitis (P<0.01). Bone pain and fracture 
were present in only nine (25.7%) and two (5.7%) 
cases of PHPT with pancreatitis, respectively. Eight 
patients (22.8%, 7 females and 1 male) of PHPT with 
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Table II. Comparison of clinical and biochemical parameters of primary hyperparathyroidism with pancreatitis with non-pancreatitis 
primary hyperparathyroidism patients
Symptoms PHPT-NP 

(n=183)
PHPT-P 
(n=35)

P

Age (yr) 40.6±14.5 (11-74) 40.5±13.7 (18-64) 0.964
Sex (female:male) 3.06:1 0.94:1 0.0013** (OR=3.25, 95% CI=1.54-6.83)
Bone pain, n (%) 106 (57.9) 9 (25.7) 0.0005*** (OR=0.25, 95% CI=0.11-0.57)
Fracture, n (%) 59 (32.2) 2 (5.7) 0.0014** (OR=0.13, 95% CI=0.03-0.55)
Weight loss, n (%) 45 (26.2) 14 (40) 0.098 (OR=1.87, 95% CI=0.88-3.98)
Weakness and fatigue, n (%) 112 (61.2) 21 (63.2) 0.893 (OR=0.95, 95% CI=0.45-1.99)
Anorexia, n (%) 56 (28.4) 10 (28.6) 0.811 (OR=0.91, 95% CI=0.41-2.01)
Nausea and vomiting, n (%) 38 (20.8) 23 (65.7) <0.001*** (OR=7.31, 95% CI=3.34-16.02)
Abdominal pain, n (%) 35 (19.1) 32 (91.4) <0.001*** (OR=45.1, 95% CI=13.06-155.8)
Psychiatric abnormalities, n (%) 34 (18.6) 10 (28.6) 0.177 (OR=1.75, 95% CI=0.77-3.99)
Nephrolithiasis, n (%) 66 (36.1) 14 (40) 0.658 (OR=1.18, 95% CI=0.56-2.48)
Nephrocalcinosis, n (%) 53 (29) 11 (31.4) 0.769 (OR=1.12, 95% CI=0.51-2.46)
Gall stone, n (%) 26 (14) 8 (22.8) 0.196 (OR=1.79, 95% CI=0.73-4.36)
Calcium (mg/dl) 11.7±1.5 (8.5-15.9) 12.4±2.0 (9.6-16.3) 0.011*

iPTH (pg/ml) 795.5±786.6 (69.29-4328) 526.1±552.8 (3-3000) 0.061#

Inorganic phosphate (mg/dl) 3.0±1.2 (1.19-10) 3.0±1.1 (1.6-8.0) 0.943#

Alkaline phosphatase (IU/l) 364.3±536.3 (64-4238) 237.2.0±268.2 (53-1166) 0.267#

25(OH) vitamin D (ng/ml) 26.1±25 (3-120) 20.3±17.8 (3-81) 0.142#

Creatinine (mg/dl) 1.4±1.2 (0.2-9.0) 1.0±0.6 (0.1-3.8) 0.12#

P *<0.05, **<0.01, ***<0.001, #Mann-Whitney U-test was applied for comparison of the data. OR with 95% CI is provided for the 
categorical data. OR, odds ratio; CI, confidence interval; iPTH, intact parathyroid hormone; PHPT-P, primary hyperparathyroidism 
with pancreatitis; PHPT-NP, primary hyperparathyroidism with non-pancreatitis
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Figure. Year-wise distribution of number of total primary 
hyperparathyroidism patients (PHPT), primary hyperparathyroidism-
with pancreatitis (PHPT-P) and with no pancreatitis (PHPT-NP).

pancreatitis had concurrent gall stone disease but 
underwent cholecystectomy before the development of 
pancreatitis. Nephrolithiasis and nephrocalcinosis were 
observed in 14 (40%) and 11 (31.4%) patients of PHPT 
with pancreatitis, respectively. Seven (20%) PHPT with 
pancreatitis patients had diabetes mellitus. There was 
no significant difference in the clinical manifestations 
between genders. The single patient with parathyroid 
carcinoma had almost all the symptoms of AP.

Biochemical parameters: Comparative biochemistry of 
PHPT patients with and without pancreatitis is given in 
Table II. Mean serum amylase level in PHPT patients 
with pancreatitis was 449.4±466.8 U/l (58-2098 U/l). 
Serum calcium level in PHPT with pancreatitis was 
significantly higher than the patients having PHPT 
without pancreatitis (12.4±2.0 mg/dl vs. 11.7±1.5 mg/dl, 
P<0.011).

Comparison of primary hyperparathyroidism with 
acute pancreatitis versus primary hyperparathyroidism 
with chronic pancreatitis: Eight male and nine female 

patients were in PHPT-CP group, whereas there were 
10 male and eight female patients in PHPT-AP group. 
No age difference was observed between these groups. 
Duration of pain abdomen in PHPT-AP patients 
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varied from 10 days to six months with a number 
of episodes of pain abdomen experienced by each 
patient varied from 1 to 3. Three patients developed 
pancreatitis after hospitalization, three patients had 
two episodes, two patients had three episodes and 
10 had minimum one episode of pancreatitis before 
hospitalization. Pancreatic calcification and diabetes 
mellitus were observed in eight (47.2%) and five 
(29.4%) of PHPT-CP patients, respectively. The 
PHPT-AP group had a significantly higher number 
of patients with bone problems (44.4%, P<0.01) 
as compared to the PHPT-CP group. Other clinical 
features of PHPT were comparable between both the 
groups.

Both plasma iPTH (731.1±680.3 vs. 
280.2±133 pg/ml, P<0.05) and serum calcium level 
(13.13±0.47 mg/dl vs. 11.67±0.41 mg/dl, P<0.05) were 
significantly higher in the PHPT-AP group than the 
PHPT-CP group. Other biochemical parameters were 
comparable between the two groups (Table III).

Effect of parathyroidectomy on pancreatitis: All the 
patients were cured of PHPT after parathyroidectomy. 
Significant improvement was observed in 

post-operative mean serum calcium (9.1±1.2 mg/dl, 
P<0.001) and iPTH levels (68.4±68.9 pg/ml, P<0.001) 
compared to the pre-operative levels. Post-operative 
mean phosphate level was 2.9±1.1 mg/dl. The 
mean follow up of the PHPT patients after curative 
parathyroidectomy was 3.2 yr (6 months - 4 yr). There 
was no recurrence of symptoms in the PHPT-AP group; 
whereas, only two patients (11.7%) PHPT-CP group 
had persistent symptoms of pancreatitis after curative 
parathyroidectomy.

Predictors of pancreatitis in primary hyperparathyroidism: 
Binary logistic regression analysis was performed for 
the outcome of pancreatitis within PHPT. By using 
binary logistic regression analysis, high serum calcium 
(OR=1.26) [1.015-1.559, 95% confidence interval (CI) 
P=0.036] was found to be a risk factor for pancreatitis. 
However, high PTH level [OR=1.004 (1.001-1.008, 
95% CI) P=0.013] was found to be a risk factor for bone 
diseases in PHPT patients with pancreatitis. Further, 
comparison of the PHPT-AP group with the PHPT-
CP group revealed that high PTH level [OR=1.0004, 
(1.0001-1.0008, 95% CI) P=0.013], not hypercalcaemia 
[OR=0.66, (0.35-1.24, 95% CI), P=0.19] was able to 
differentiate the PHPT-AP group from the PHPT-CP 
group.

Discussion

In this study, 16 per cent of PHPT patients had 
pancreatitis; of these, 51.4 per cent have AP at the time 
of diagnosis. The studies from the western population 
have shown 3.2-8.1 per cent prevalence of pancreatitis 
in patients with PHPT, but Indian studies have reported 
higher prevalence (6.8-13%)7,10,12,13. Delay in diagnosis 
as well as variation in the clinical presentation 
(symptomatic vs. asymptomatic) are the possible 
explanation for the two-fold higher prevalence of 
pancreatitis in patients with PHPT in our and other studies 
from India. In this study, 51.4 per cent patients of PHPT 
with pancreatitis were male, which was in accordance 
with previous studies9,12,23. In a community-based study 
by Khoo et al24, it has been shown that male:female 
ratio in PHPT with pancreatitis was similar to that of 
PHPT without pancreatitis patients (70% females, 30% 
males). No gender difference was observed between 
PHPT patients affected with acute and CP in this study. 
Gender-wise representation of AP and CP in PHPT was 
not reported previously. Abdominal pain was the most 
common (91.4%) clinical manifestation of PHPT with 
pancreatitis in our study and the same was reported by 
others as well8,10,25.

Table III. Primary hyperparathyroidism patients with chronic 
pancreatitis vs. acute pancreatitis
Parameters PHPT-AP 

(n=18), n (%)
PHPT-CP 

(n=17), n (%)
Male/female 10/8 8/9
Pancreatic calcification 0 8 (47)
Diabetes mellitus 2 (11) 5 (29.4)
Pain abdomen 15 (83.3) 17 (100)
Nausea and vomiting 13 (72.2) 10 (58.8)
Weight loss 5 (27.8) 9 (52.9)
Bone disease 8 (44.4) 1 (5.9)***

Nephrolithiasis 6 (33.3) 8 (47)
Nephrocalcinosis 6 (33.3) 5 (29.4)
Cholecystectomy 2 (11.1) 6 (35.3)
Serum calcium (mg/dl) 13.13±2.0 11.67±1.69*

Inorganic phosphate (mg/dl) 2.87±0.55 3.12±1.4#

iPTH (pg/ml) 731.1±680.3 280.2±133*,#

25(OH) vitamin D (ng/ml) 24.7±23.1 16.8±12.2#

Creatinine (mg/dl) 0.8±0.4 1.1±0.8#

P *<0.05, ***<0.001, #Mann-Whitney U-test was applied 
for the analysis. iPTH, intact parathyroid hormone; 
PHPT-AP, primary hyperparathyroidism patients with acute 
pancreatitis; PHPT-CP, primary hyperparathyroidism patients 
with chronic pancreatitis
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Skeletal manifestations such as bone pain and 
fracture were observed in less number of PHPT patients 
with pancreatitis; however, in PHPT patients without 
pancreatitis bone involvements was the major clinical 
manifestation. Other studies have also reported a low 
frequency of bone disease in PHPT with pancreatitis 
patients10,13. Further, skeletal problems were lower in 
the PHPT-CP group in our study. Serum calcium was 
significantly higher in the PHPT with pancreatitis group. 
This finding was in accordance with previous studies10,12. 
When we compared the calcium level between the PHPT-
CP and PHPT-AP group, serum calcium was significantly 
higher with increased PTH level in the PHPT-AP group. 
Thus, more severe hypercalcaemia was associated 
with the acute presentation of pancreatitis. Severe 
hypercalcaemia would have precipitated pancreatitis 
in PHPT patients which brought these patients earlier 
to physician resulting in early case detection and less 
time for bone involvement. For CP group less severe 
disease (lower calcium and PTH as compared to PHPT-
AP group) may be the possible cause for the lesser bone 
problem. The PTH levels of both the PHPT-AP and the 
PHPT-NP group were comparable and higher to the 
PTH level of the PHPT-CP group.

All the PHPT patients with pancreatitis underwent 
parathyroidectomy. After curative parathyroidectomy, 
none of the PHPT-AP group patients showed 
recurrence of pancreatitis. Only two PHPT-CP patients 
showed persistent symptoms of pancreatitis after 
three months of the follow up. Other studies have also 
reported a recurrence of pancreatitis after curative 
parathyroidectomy13,26. Carnaille et al12 also reported 
that none of PHPT patients with AP had a recurrence 
of symptoms, but six out of 22 (27.3%) subacute or CP 
patients had persistent symptoms of pancreatitis.

Hypercalcaemia from any source acts as a risk 
factor of pancreatitis. Experimental studies have 
shown that hypercalcaemia leads to the formation 
of pancreatic calculi resulting in ductal obstruction, 
and pancreatitis27. Hypercalcaemia can also activate 
trypsinogen to trypsin conversion that results into 
autodigestion of the pancreas and subsequent 
pancreatitis28. Felderbauer et al23,29 demonstrated 
that PHPT patients with AP had greater frequency of 
mutations in serine protease inhibitor kazal type 1, 
cystic fibrosis transmembrane conductance regulator, 
and chymotrypsin C genes. Hence, hypercalcaemia, 
as well as genetic factors may be  implicated in the 
pathogenesis of pancreatitis in PHPT. Further studies 
are needed considering genomics and proteomics 

approach to elucidate the effect of hypercalcaemia on 
acute or CP in PHPT30.

In conclusion, the frequency of pancreatitis in 
PHPT was 16 per cent in the study population with 
almost equal number of acute and CP cases. There was 
significantly higher serum calcium in the patients having 
PHPT with pancreatitis as compared to those having 
PHPT without pancreatitis. Marked improvement in 
pancreatitis related symptoms was seen after curative 
parathyroidectomy. Hence, it is proposed that all the 
patients of PHPT with pain abdomen (present or past 
history) may undergo serum amylase with serum 
calcium and PTH estimation to rule out the possibility 
of pancreatitis.
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