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Abstract

Granulomatous diseases can cause hypercalcemia due to elevated 1,25-dihydroxyvitamin D 
through the production of 1-α hydroxylase by macrophages in the granulomas. Tophaceous gout 
is not considered to cause this picture. However, there are a few case reports of this occurrence in 
tophaceous gout, as well as the description of intense 1-α hydroxylase activity in granulomas of tophi 
in gout patients. We review this literature, and we report a well-documented case of hypercalcemia 
with elevated serum 1,25 dihydroxyvitamin D in a patient with extensive tophaceous gout and 
tophi loaded with granulomas. An extensive work-up ruled out other causes of hypercalcemia and 
granulomatous diseases. Prednisone corrected the chemical abnormalities. Diffuse tophaceous gout 
should be considered a rare cause of hypercalcemia due to excessive 1,25 dihydroxy vitamin D.
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ϐlares of gout for 5 years, but for the last 10 years, these 
were limited with occasional treatments with allopurinol 
and prednisone. He noticed painless tophi on his hands 
10 years ago that gradually enlarged and spread to his 
forearms, elbows, and calves. Both left and right elbow 
tophi were debulked. Negative birefringent monosodium 
urate crystals were found in the tophi. His medical problems 
included hypertension, Chronic Kidney Disease (CKD), 
atrial ϐibrillation, and gastroesophageal reϐlux disease. 
His medications were allopurinol 300 mg daily, apixaban, 
diltiazem, and pantoprazole. 

On the physical exam, the patient was alert and in no 
distress. He was afebrile with a blood pressure of 130/80 
mm Hg, a heart rate of 70 beats /min; BMI was 28. His skin 
was moist. Lungs were clear, the heart showed a regular 
rhythm without murmurs, and the abdomen was soft without 
organomegaly. There was no lymphadenopathy or edema. 
There were severe, diffuse tophi and deformities in both 
hands, elbows, forearms, calves, toes, and ears (Image 1).
There was no appreciable synovitis or tender joints. 

Serum calcium was 13.1 mg/dl /dl (normal 8.2–10.7 mg/dl)
and ionized calcium was 6.2 mg/dl (normal 4.5–5.3 mg/dl).
On review, serum calcium was elevated from 11.0 - 13.1 mg/dl

Introduction 

Hypercalcemia is commonly encountered in clinical 
practice. Primary hyperparathyroidism and malignancy 
encompass nearly 90% of cases of hypercalcemia [1]. Less 
common etiologies of hypercalcemia include granulomatous 
diseases, endocrinopathies, familial disorders, medications, 
vitamins, and immobilization [1,2]. Many rare causes of 
hypercalcemia have been reported and recently reviewed 
[3].

We present a rare case of moderate hypercalcemia in the 
setting of chronic tophaceous gout due to excessive activation 
of 1,25 dihydroxy vitamin D and we review the literature. 

Case presentation
The patient is a 68-year-old man who was referred to the 

renal clinic for hypercalcemia of 13.1 mg/dL and worsening 
renal function. On review, hypercalcemia was present for at 
least 10 months. He complained of decreased energy, but in 
general, felt well. He denied confusion, nausea and vomiting, 
weight change, fever, or cough. 

The patient had a longstanding history of gout diagnosed 
15 years earlier that started as podagra. He had intermittent 
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for at least 10 months. Uric acid was 9.8 mg/dl and serum 
albumin was 4.0 g/dl. Serum creatinine was 2.6 mg/dl, 
above his baseline of 2.0 mg/dl. Serum-intact PTH was 
appropriately suppressed at 2.3 pg/ml (normal 12-88 pg/ml).
Both serum 1,25-dihydroxyvitamin D and Angiotensin-
Converting Enzyme (ACE) levels were markedly elevated at 
87.5 pg/ml (normal 22–67 pg/ml) and 142 units/l (normal 
7–46 units/l) respectively. 24-hour urine calcium was also 
increased at 398 mg/day (normal < 250 mg/day). Serum 
25-hydroxyvitamin D was 18 ng/ml (normal 30-100 ng/ml). 
The following were negative or normal: PTH-related protein, 
serum and protein immunoelectrophoresis, prostate-speciϐic 
antigen, thyroid stimulating hormone, cortisol, urine culture, 
and tuberculin skin test. The following rheumatology studies 
were negative: rheumatoid factor, anti-CCP, ANA, and HLA 
B27. 

Imaging studies including CT of the chest, abdomen, 
and pelvis were negative for granulomas, cancers, hilar 
adenopathy, and organomegaly. Radiographs revealed 
extensive arthritis and periarticular erosions in bilateral 
hands and periarticular erosions on bilateral elbows 
(Image 2). 

A bone marrow biopsy demonstrated normocellular 
marrow with trilineage hematopoiesis and was negative 
for Non-Hodgkin Lymphoma, plasma cell dyscrasia, acute 
leukemia, or high-grade myelodysplastic syndrome. Flow 
cytometry was also unremarkable. 

A renal biopsy was performed mainly to rule out 
limited renal sarcoid since there was no evidence of 
sarcoid disease anywhere. The patient had sterile pyuria 
and subnephrotic proteinuria. The biopsy showed severe 
arterionephrosclerosis, the cause of his CKD (Images 
4-6). There was no evidence of granulomatous interstitial 
nephritis, the typical ϐinding of sarcoid, and no microtophi. 
A repeat debulking of an elbow tophus showed extensive 
granulomas (Image 3).

a

b

Image 1: a,b: Large tophus over bilateral hands and right elbow.

Image 3: Two magniϐications of the elbow tophus showing extensive granulomas.

Image 4: Kidney biopsy. The most striking ϐinding was severe arterial 
nephrosclerosis, the cause of his CKD, with moderate interstitial ϐibrosis and tubular 
atrophy. There was no evidence of granulomatous interstitial inϐlammation or gouty 
microtophi. Immunoϐluorescence and electron microscopy were negative.

Image 2: Bilateral Hand X-Rays. There is joint space narrowing with osseous cysts 
and extensive periarticular erosions. Carpal crowding with erosive changes within 
the ulnar styloid process. Moderate to severe circumferential soft tissue swelling 
and edema are suspected surrounding the hand and the wrist.
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this conversion is inhibited. Elevated 1,25-dihydroxyvitamin 
D in the setting of hypercalcemia, as seen in this patient, 
points to abnormal unregulated extrarenal conversion, 
typically found in granulomatous states and lymphomas. 
In these cases, macrophages within granulomas exhibit 1α- 
hydroxylase activity independent of normal hormonal or 
hypercalcemia controls. 

Sarcoidosis, fungal infections, and tuberculosis are the 
most common granulomatous diseases associated with 
hypercalcemia and excessive 1,25-dihydroxyvitamin D. 
These, and lymphomas were ruled out through the clinical 
presentation and work-up, including negative imaging 
studies, negative tuberculin test, and negative bone and 
kidney biopsies. The serum angiotensin-converting enzyme 
levels were elevated; this is neither sensitive nor speciϐic for 
sarcoidosis [4].

Other rare causes of hypercalcemia mediated by elevated 
1,25 dihydroxy vitamin D were unlikely [3,5].

In our patient’s case, the extensive volume of 
granulomatous tophi was the most likely source of the 
excessive 1,25 dihydroxyvitamin D. There is evidence that 
macrophages and multinucleated cells in the granulomas of 
tophaceous gout exhibit increased 1α-hydroxylase activity, 
as is found in granulomatous diseases. Gallegos-Bayas et al 
found intense 1α-hydroxylase activity in biopsies of gouty 
tophi from three patients. The cells were conϐirmed to be CD-
68-positive macrophages [6].

Table 1 shows the review of the literature on 
hypercalcemia and tophaceous gout. This includes ϐive case 
reports, and a recent abstract presented at the American 
Society of Nephrology [6-11]. All patients had extensive tophi, 
and in ϐive of six cases, hypercalcemia was symptomatic. 
Monosodium urate crystals and granulomas were present 
in the tophi in the 3 cases with data. Three of the six cases 
had evidence pointing to elevated serum 1,25-dihydroxy
vitamin D as the cause of hypercalcemia. The other 3 
cases each had another cause: immobilization, transient 
unexplained increase in parathyroid hormone-related 
protein (PTH-RP), and ‘hypercalcemia independent of PTH’. 

The two major causes of hypercalcemia, primary 
hyperparathyroidism and cancer, were ruled out in 
our patients. Parathyroid hormone was suppressed 
appropriately in the setting of hypercalcemia. Cancer-related 
hypercalcemia was unlikely given the relatively long duration 
of hypercalcemia with only minor symptoms, negative 
imaging studies, and bone marrow biopsy, the lack of M 
spike on immunoϐixation, and negative PTH-RP. Our patient’s 
clinical picture ruled out other causes of hypercalcemia, 
namely excessive vitamin D intake, milk-alkali syndrome, 
immobilization, thyrotoxicosis, and adrenal insufϐiciency. 
After his extensive work-up, there was no clinical or histologic 
evidence for the typical causes of granulomatous diseases 

The clinical impression was hypercalcemia due to 
excessive 1,25-dihydroxyvitamin D produced in the 
granulomas of the gouty tophi. Prednisone was started at 
40 mg daily and then was gradually tapered to 10 mg daily. 
Febuxostat was added to control serum urate. Following 4 
months of treatment, the patient felt more energetic, and 
lab parameters improved. Serum calcium and uric acid 
decreased to 9.4 mg/d and 6.2 mg/dl respectively, serum 
1,25-dihydroxyvitamin D normalized to 42.1 pg/ml, and ACE 
improved to 98 units/l. Serum creatinine decreased to 2.1 
mg/dl. 

Discussion 
Our patient presented with relatively long-standing 

hypercalcemia with minor symptoms. This occurred 
in the setting of severe tophaceous gout and possibly 
seronegative rheumatoid arthritis. The elevated serum 1,25 
dihydroxyvitamin D is hard evidence that the pathogenic 
cause of hypercalcemia was excessive unregulated 1,25 
dihydroxyvitamin D.

In normal states, 25-hydroxyvitamin D is hydroxylated to 
the active 1,25 dihydroxyvitamin D in renal proximal tubular 
cells through the enzyme 1α-hydroxylase. In hypercalcemia, 

Image 5: Kidney biopsy. The most striking ϐinding was severe arterial 
nephrosclerosis, the cause of his CKD, with moderate interstitial ϐibrosis and tubular 
atrophy. There was no evidence of granulomatous interstitial inϐlammation or gouty 
microtophi. Immunoϐluorescence and electron microscopy were negative.

Image 6: Kidney biopsy. The most striking ϐinding was severe arterial 
nephrosclerosis, the cause of his CKD, with moderate interstitial ϐibrosis and tubular 
atrophy. There was no evidence of granulomatous interstitial inϐlammation or gouty 
microtophi. Immunoϐluorescence and electron microscopy were negative.
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associated with hypercalcemia, including sarcoidosis, fungal 
or tubercular infections, and other diseases. 

The joint deformities and radiographic ϐindings of 
an inϐlammatory arthropathy suggested a diagnosis of 
seronegative Rheumatoid Arthritis (RA), especially arthritis 
robustus, aside from his gout. Hypercalcemia is a rare 
complication of rheumatoid arthritis. Whether these rare cases 
of hypercalcemia are associated with high RA disease activity 
or not is uncertain [12]. Oelzner et al found that increased 
bone resorption in patients with RA and high disease activity 
could be the main cause of hypercalcemia. This would lead 
to suppression of PTH, inhibition of 1α-hydroxylase activity, 
and subsequent low 1,25-dihydroxyvitamin D - not what was 
seen in our case [12]. 

Conclusion 
In summary, we describe a well-documented case of 

hypercalcemia in severe tophaceous gout related to excessive 
1,25 dihydroxyvitamin D produced in the tophi granulomas. 
A few other case reports - all with heavy tophi burdens - 
described similar ϐindings. Severe tophaceous gout should be 
considered a rare cause of hypercalcemia.
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Table 1: Review of the 6 cases found in the literature of hypercalcemia associated with tophaceous gout.

References Age
(Years)

Serum Calcium/Uric 
Acid (mg/dL) Extensive Tophi Granulomas in 

Tophi
Serum

1,25-Vitamin D*
Serum 

ACE
ULT/

steroids
Reported cause of

hypercalcemia

Gallegos-Bayas, et al. [6] 75 14.0/10.4 Yes Yes Nl Yes Yes/Yes Increased
1,25-Vitamin D

Rodriquez, et al. [7] 42 14.5/14.0 Yes Yes Nl ND Yes/Yes Transient increase
PTH-RP

Sachdeva, et al. [8] 41 13.5/ND Yes Yes Elevated ND Yes/Yes Increased 1,25-Vitamin D

Hasbani, et al. [9] 62 11.7/11.3 Yes ND ND Yes Yes/Yes PTH
independent

Lee, et al. [10] 49 15.3/11.7 Yes ND Nl Normal Yes/No Immobilization
Gudlawar S American Society 

of Nephrology  [11] 40 13.4/11.0 Yes ND Elevated ND Yes/Yes Increased
1,25-Vitamin D

ND: No Data; Nl: Normal; ACE: Serum Angiotensin Converting Enzyme; ULT: Urate Lowering Therapy
* When measured during hypercalcemia


