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Learning Objectives 
• Briefly review the diagnosis and evaluation of PTH-independent 

hypercalcemia 
 
• Explain the mechanism of hypercalcemia in sarcoidosis and other 

granulomatous diseases 
 

• Discuss the fundamentals of adynamic bone disease 
 
• Identify treatment options for hypercalcemia in sarcoidosis 
 
• Speculate on role of hypercalcemia as a driver of renal failure in this 

case [if time allows] 
 



22 year old man presents with headache, vision changes, 
and progressive lower extremity weakness. 



HPI: a chronology 

2007 
Presents with abdominal pain, possibly appendicitis. An abdominal 
CT scan demonstrates borderline prominent mesenteric lymph 
nodes in the RLQ which is consistent with mesenteric adenitis. No 
secondary signs of appendicitis. 
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Abdominal pain resolved. No further work up at that time. 



HPI: a chronology 

2016 
Presents with R inguinal pain. He has multiple palpable inguinal 
lymph nodes. He undergoes CT imaging, which demonstrates 
lymphadenopathy (again) and ascites. 
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“Diagnostic approach to hypercalcemia.” Uptodate.com 

review 
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HPI: a chronology 

2016 
Presents with R inguinal pain. He has multiple palpable inguinal 
lymph nodes. He undergoes CT imaging, which demonstrates 
lymphadenopathy (again) and ascites. 
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Vitamin D 25-OH 15.8 
Vitamin D 1, 25-OH 68.5 (cr 1.6) 

TSH 4.0 
PTH-rp: 3.1 
SPEP: normal serum protein pattern, normal IF 



HPI: a chronology 2016 

calcium 12.8 
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PTH-rp: 3.1 

How do you interpret these findings in the setting of the 
patient’s acute kidney injury? 

 
What are your next steps?  



Laboratory Medicine, Volume 42, Issue 12, December 2011, Pages 726–728. 

PTH-rp is widely expressed in normal and 
malignant tissues. 
 
Most labs screen for C-terminal PTH-rp levels 
because it is more stable, but clearance depends 
on GFR. 
 
PTH-rp can be falsely elevated in patients with 
renal failure without malignancy. 



Endocr Rev. 2016 Oct;37(5):521-547. 



Endocr Rev. 2016 Oct;37(5):521-547. 



Endocr Rev. 2016 Oct;37(5):521-547. 
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On the right: vitamin D is active in several processes in the enterocyte and distal tubule in absorption and resorption of calcium, which flows down an electrical gradient into the cell and then an ATP-dependent transport into intestine and kidney and ultimately into circulation
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HPI: a chronology (continued) 2016 

Paracentesis: no evidence of infection, cytology ‘negative for 
malignancy’ 

Bone marrow biopsy and peripheral smear: unremarkable 

Core lymph node biopsy: reactive lymphoid tissue, no evidence of 
malignancy, no evidence of acid fast organisms or fungal 
elements. 



HPI: a chronology (continued) 

2018 - 2019 Further evaluation of secondary hypertension and renal disease 

24 hour urine calcium: 535 mg/24h 

Aldosterone: 5.5 
Renin: 28.4 
Serum metanephrines: 0.11 
Serum normetanephrines: 0.22 

24 hour urine volume: 5050 mL/24h 
24 hour urine creatinine: 1899 mg/24h 
24 hour urine protein: 303 mg/24h 
PTH 1.4 

Renal ultrasound with doppler: 
bilateral nephrolithiasis and mild 
hydronephrosis; normal renal peak systolic 
velocities and resistive indices 

Echocardiogram: 
Reduced systolic function, EF ~40% 
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early 2019 



2019 The patient presents to                      for evaluation headache, renal disease 
and weakness.  

HPI 
 
The patient presents with 3 weeks of weakness, nausea and weight loss. 
He is having trouble walking and has been falling at home. He has 
symptoms of lightheadedness but no vertigo. During his last session of 
dialysis, he had transient loss of vision and headache. He had one 
episode of emesis and has some non-specific abdominal pain that is 
near his baseline. He was seen recently in the cardiology clinic to 
establish care for a new diagnosis of heart failure. He has lost 25lbs in 
the last 2 months and has little appetite. He has no history of passing 
kidney stones. He denies constipation. He denies heavy calcium intake. 



Emergency department evaluation 

Vitals 
Temp: 36.8 
Pulse: 87 
RR: 19 
BP: 149/73 
SO2: 99% 

Physical Exam 
general: fatigued, does not engage in conversation 
PERRL, EOMI 
CTAB but decreased effort 
RRR. No murmur appreciated 
Tunneled catheter line in place with no skin changes 
Diffusely tender to palpation in abdomen, scaphoid abdomen 
2+ peripheral pulses 
No costovertebral tenderness 
No obvious skin changes. 
Depressed mood. When directly asked, will answer questions 
appropriately 



Emergency department evaluation 

Current Medications 
Amlodipine 10mg daily 
Aspirin 81mg daily 
B complex-vit C-folic acid daily 
carvedilol 25mg BID 
cholecalciferol 1000 units daily 
Ferric citrate 420mg TID 
hydralazine 25mg TID 
isosorbide mononitrate 60mg daily 
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Biochemical evaluation 

BNP 4143 

67% PMNs 
15% lymphs 

iCal 5.85 

TSH 1.86 
25-OH vitamin D 60 
1, 25-OH vitamin D 191 PTH-rp  2.6 

ESR 12 
CRP 9 

What is the significance of low PTH and alk phos in 
the setting of chronic renal failure? 



Semin Dial. Nov-Dec;28(6):564-577. 

Typically, ESRD leads to decreased 1,25 – Vit D levels, causing hypocalcemia 
and secondary hyperparathyroidism. Our patient’s PTH is LOW. 



Is this patient at risk of having adynamic bone disease? 
Adynamic bone disease: “low or absent bone formation in conjunction with thin 
osteoid seams, decreased cellularity and minimal marrow fibrosis.” 

Kidney International (2016) 89, 289-302. 



Is this patient at risk of having adynamic bone disease? 
Adynamic bone disease: “low or absent bone formation in conjunction with thin 
osteoid seams, decreased cellularity and minimal marrow fibrosis.” 

“Adynamic bone disease associated with CKD.” Uptodate.com 

“The principal factor underlying adynamic bone disease is either 
oversuppression of PTH release or resistance of PTH actions on the bone.” 
 
PTH suppression can occur via use of calcimimetic agents, calcium-based 
phosphate binders or relatively high doses of vitamin D analogs. 
 
It is noted that patients with CKD and adynamic bone disease have relatively 
low PTH levels, which are usually still above the upper limit of normal. 



What are the clinical features of adynamic bone disease 
and how is the diagnosis made? 

Most patients are asymptomatic. If symptoms are present, the most common are: 
 

bone pain 
 

fractures 
 

hypercalcemia 
 

vascular calcification 

“Adynamic bone disease associated with CKD.” Uptodate.com 



What are the clinical features of adynamic bone disease 
and how is the diagnosis made? 

Among dialysis patients, PTH levels less than 100 pg/mL are consistent with 
ABD, especially if hypercalcemia is present. 
 
High levels of bone specific alkaline phosphatase (>20 ng/mL) make ABD very 
unlikely. 
 
Definitive diagnosis is made on bone biopsy. 

“Adynamic bone disease associated with CKD.” Uptodate.com 

Our patient’s bone-specific alkaline phosphatase: 8.5 ug/L (0 – 20 ug/L). 



radiographic and cross sectional imaging 



radiographic and cross sectional imaging 

CT C/A/P: Prominent mediastinal, axillary, and supraclavicular lymph nodes, pleural effusions. 
hepatosplenomegaly, extensive mesenteric and retroperitoneal adenopathy, nonobstructive bilateral 
nephrolithiasis. 



excisional inguinal lymph node biopsy 

Left inguinal lymph node 1, 2 and 3: lymph nodes with non-caseating granulomas. Comment: The findings 
support the clinical impression of sarcoidosis assuming that cultures are negative for infectious 
etiologies. 
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22 year old man presents with headache, vision changes, 
and progressive lower extremity weakness. 

Final diagnosis: SARCOIDOSIS 

Started on 20mg prednisone daily. 
Stopped vitamin D supplementation. 



J Clin Invest. 1983 Nov;72(5):1856-60. 

Sarcoid associated pulmonary macrophages 
convert 25-OH vitamin D to 1,25-OH vitamin 
D via a specific hydroxylase that is not 
inhibited by vitamin D or calcium. 
 
The process operates in a PTH-independent 
manner. 

J Clin Endocrinol Metab. 1985 May;60(5):960-6. 



N Engl J Med 2007; 357:2153-2165. 

Other treatments: 
Diet modification 
Ketoconazole 
(P450 inhibitor) 



Monitoring response and follow up? 
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Postgrad Med J. 1986 Oct;62(732):937-938. 



Kidney Int. 1983 Mar;23(3):489-97. 

Is there a direct effect of hypercalcemia on the kidney that leads to loss of filtration? 

hypercalcemia 
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