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Background

Primary hyperparathyroidism (PHPT) in the young popula-
tion is uncommon and usually presents with ambiguous 
symptoms.1 Healthcare providers, therefore, do not often 
suspect this disorder when patients present with some of 
these nonspecific symptoms. Unlike adults, the majority of 
children and adolescents with PHPT present with end-organ 
damage secondary to hypercalcemia at the time of diagno-
sis.1,2 There have been some reported cases of asymptomatic 
PHPT in young children where hypercalcemia was detected 
incidentally.3 Some environmental and lifestyle factors, 
including diet, smoking, exercise, alcohol, body mass index, 
and fasting, have been shown to change serum calcium and 
parathyroid hormone (PTH) levels.4–6 There have been con-
flicting reports on the effect of Ramadan fasting on serum 
calcium and PTH. Some studies show a significant increase 
in serum calcium and PTH, while others show a decrease or 
no significant changes.4,5 In as much as Ramadan fasting 
might benefit bone turnover,5 it could unmask previously 
undiagnosed hypercalcemia and PHPT by precipitating 
symptoms in previously asymptomatic patients. We herein 
report an adolescent boy with PHPT who presented with 
symptomatic hypercalcemia following Ramadan fasting.

Case presentation

A 15-year-old boy presented to our pediatric clinic for fol-
low-up from the emergency department (ED) after diagnosis 
of acute bronchitis. He had started Ramadan fasting a week 
prior to the presentation. At the time of presentation, his res-
piratory symptoms had improved. However, he reports new 
unintentional weight loss that started before fasting (Figure 
1). He also mentioned that following the commencement of 
fasting, he started having abdominal pain, constipation, fre-
quent headache episodes, exercise intolerance, tiredness, and 
palpitations. On examination, he was alert but appeared 
tired. Other system examinations, as well as vital signs, were 
normal. A biochemical workup revealed markedly elevated 
calcium, hypophosphatemia, low vitamin D, and elevated 
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PTH. When contacted to discuss the result of laboratory 
work, parent reported patient was having weakness and bone 
pain; hence, he was advised to present to the ED to manage 
symptomatic hypercalcemia.

He had elevated blood pressure, elevated thyroid stimulating 
hormone, elevated total and ionized calcium, and low phos-
phate at the ED. This raised concerns for PHPT, leading to fur-
ther workup. A head and neck ultrasound showed a parathyroid 
adenoma in the left tracheoesophageal groove measuring 
0.8 × 0.4 × 1.9 cm (Antero-posterior by width length). 
Endocrinology and endocrine surgery were consulted. The 
patient was started on IV fluid and IV Lasix pending surgery. 
He was subsequently transferred to a different facility that offers 
pediatric surgery services where he underwent parathyroidec-
tomy, leading to a decrease in PTH from 225 pg/mL to 47 pg/mL 
intraoperatively (as shown in Table 1). He was discharged the 
same day and had an uncomplicated postoperative course.

After surgery, he was started on calcium and calcitriol to 
avoid postoperative hypocalcemia and for his low vitamin 

D. His calcium, PTH, phosphate, magnesium, and vitamin 
D were followed up weekly. He had some symptomatic 
hypocalcemia, including a tingling sensation of the fingers. 
Subsequently, this improved, and the calcium and vitamin 
D supplements were gradually tapered down and success-
fully discontinued. The patient did well postoperatively, 
and by his 11-month follow-up visit, his calcium was still 
normal, and the patient had gotten his energy back and 
gained weight.

Discussion

There are reasonable explanations for the low suspicion of 
PHPT in children and adolescents. First, they are very rare in 
these populations, with an estimated incidence of 1/300,000 
compared to 28/100,000 in adults.1 Second, when they occur 
in this population, they present with nonspecific symptoms 
ranging from subtle gastrointestinal symptoms like nausea 
and vomiting to even more severe features like heart block 
and bone fracture. Our patient presented with some of these 
vague symptoms: abdominal pain, constipation, uninten-
tional weight loss, palpitation, and headache. Most of these 
symptoms are secondary to hypercalcemia which is known 
to affect cell signaling which can have detrimental effects on 
different organs and systems in the body including gastroin-
testinal, neurologic, and cardiovascular systems.7 It is impor-
tant to mention that, unlike adults, the majority of children 

Figure 1.  Patient’s weights. The red arrow shows the weight of the patient at the time of diagnosis. Please note the downward trend 
of the patient’s weight compared to earlier office visits.

Table 1.  Preoperative and postoperative biochemical values of 
calcium and parathyroid hormone levels.

Parameters Preoperative Postoperative

Calcium 14.5 mg/dl 9.5 mg/dl
Parathyroid hormone 225 pg/mL 47 pg/mL
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and adolescents at the time of diagnosis are symptomatic and 
usually present with end-organ damage.1

The estimated incidence of PHPT in pediatric patients is 
1 per 200–300,000 and its prevalence is 2–5 in 100,000.8,9 It 
has a higher predominance in adolescents, but its incidence 
is still much lower in this population than in adults where it 
has been estimated at 1:500–2000.10 In older children and 
adolescents, PHPT is most often caused by isolated sporadic 
parathyroid adenomas (80%–92%).11 The remaining are due 
to multiglandular parathyroid hyperplasia observed in famil-
ial endocrine neoplastic syndromes, in which cases a family 
history of endocrine tumors with an autosomal dominant pat-
tern of inheritance often exists.

During Ramadan, Muslims abstain from food and drink 
from dawn to sunset. They have an early morning meal 
before dawn and afterward do not eat or drink anything until 
after sunset. There have been conflicting reports on the effect 
of Ramadan fasting on serum calcium and PTH. Some stud-
ies show a significant increase in serum calcium and PTH, 
while others show a decrease or no significant change.4,5 A 
study to compare the levels of plasma calcium, PTH, and 
calcitonin during Ramadan fasting and non-fasting days in 
healthy individuals at 4.00 a.m., 9.00 a.m., 4.00 p.m., and 
9.00 p.m. in nine healthy subjects showed that there was a 
significant increase in plasma PTH during fasting at 9.00 
a.m.4 A similar study in Saudi Arabia showed “there was a 
substantial decrease in the evening mean level of circulating 
intact PTH during Ramadan compared with the morning 
mean level (p = 0.001) and compared with the evening mean 
values during Shaban – a non-fasting month (p = 0.029).”5 
This study also showed that during Shaban, three subjects 
had slightly elevated intact PTH concentrations in the morn-
ing or the evening sample, and two had more than double the 
top normal range in the morning and evening. During 
Ramadan, however, a slight elevation was noted for four 
subjects in the morning samples and one subject in the even-
ing sample. Only one subject with more than double the top 
normal range values during Shaban continued to have an 
elevated level during Ramadan.

The effect of Ramadan fasting on PTH and calcium has 
been explained to be due to the impact of sleep disturbance 
and fasting on PTH secretion and calcium metabolism. PTH 
has been shown to follow a diurnal pattern by various stud-
ies.12–14 During Ramadan, sleeping hours, between 11.00 
p.m. and 8.00 a.m., are frequently interrupted by the fasting 
hours and associated prayers. In one of the studies conducted 
to investigate the circadian rhythm of PTH, a circadian 
rhythm during daytime was found for intact PTH in healthy 
men and women with a nadir at 0930 h and a peak in the 
afternoon.15 Another study showed that patients with obstruc-
tive sleep apnea had significantly higher serum levels of 
PTH (5.93 ± 1.82 pmol/L) compared to controls 
(3.13 ± 0.97 pmol/L), p < 0.001.16 Among the various envi-
ronmental and lifestyle factors known to affect PTH secre-
tion, diet is one of them.6 Fasting could lead to a reduction in 

calcium, which can increase PTH concentration; in the same 
vein, a heavy meal following evening prayer after breaking 
the day’s fasting can lead to an increase in post-absorptive 
calcium concentration, which can reduce PTH. This was also 
observed in the Saudi Arabia study where food (including 
dairy products) was ingested 2–3 h before taking the evening 
sample; hence, the lower intact PTH mean concentration 
corresponded with an increased post-absorptive calcium 
concentration and a decreased phosphate concentration with 
increased carbohydrate metabolism both acting to repress 
PTH secretion.5

In as much as the majority of children and adolescents are 
symptomatic by the time of diagnosis, a significant number 
of them, with a range of 14%–25%, are diagnosed inciden-
tally by routine blood chemistry.7 We could create an assump-
tion that our patient had undiagnosed asymptomatic or 
subclinical hyperparathyroidism, which was aggravated by 
the effect of Ramadan fasting on calcium and PTH. This is 
supported by the history of unintentional weight loss before 
fasting; again, weight loss is a nonspecific symptom that can 
easily be attributed to more benign causes in a seemingly 
healthy adolescent. Similarly, the onset of more symptoms 
shortly after the commencement of Ramadan fasting sup-
ports this assumption. PHPT is a disorder that can success-
fully be treated with parathyroidectomy. Our patient was 
successfully managed with parathyroidectomy and did well 
on follow-up without having to stay on long-term calcium or 
vitamin D supplementation. At the same time, PHPT, if not 
caught early, can cause lots of end-organ damage, including 
debilitating skeletal disorders. This is even more pertinent 
when dealing with the pediatric population, as most tend to 
have progressed to end-organ damage by the time of diagno-
sis. Hence, providers should have a high index of suspicion 
when children and adolescents present with these vague 
symptoms, especially during the fasting state.

Recommendation

Due to limited studies on the effect of Ramadan fasting on 
PTH secretion and calcium metabolism, this area should be 
studied further. Future studies should also focus on other fac-
tors that might unmask symptoms of hyperparathyroidism 
due to parathyroid adenoma among pediatric patients.

Conclusion

Although PHPT is extremely rare in young patients and 
tends to present with nonspecific symptoms at the time of 
diagnosis, there should be a high index of suspicion in 
Ramadan fasting patients with these vague symptoms as 
fasting together with sleep disturbance has been identified to 
unmask the symptoms and diagnosis of PHPT.
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