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Calcific uremic arteriolopathy, termed calciphylaxis, was previously considered a condition that developed
mostly in patients requiring dialysis. It has now been described in kidney transplant patients, in advanced
chronic kidney disease (CKD) patients not requiring dialysis, and in individuals with maintained kidney
function. We describe an individual with CKD stage 3b with hypercalcemia who presented with features
highly specific for calciphylaxis based on results of a skin biopsy. The condition has high morbidity and
mortality, and thus prompts immediate cessation of the offending agents or treatment of the cause. The
following case and literature review demonstrates a need for a detailed assessment of patients’ risks and
exposures and expanding the differential diagnosis to include calciphylaxis in nonuremic patients with
necrotic ulcers with a plan for early imaging and possible biopsy.
© 2021 The Authors. Published by Elsevier Inc. on behalf of the National Kidney Foundation, Inc. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
INTRODUCTION

Calcific uremic arteriolopathy or calciphylaxis is a rare
disorder in which calcium accumulates in the arterioles
and capillaries of the dermis and subcutaneous adipose
tissue, causing ischemic necrosis.1 This disorder is asso-
ciated with a high morbidity and mortality with a 6-month
survival of approximately 50%, depending on comorbid-
ities and the severity of cutaneous involvement.2

Calciphylaxis occurs most often in end-stage kidney
disease patients requiring dialysis2-4 but has been de-
scribed in kidney transplant recipient patients,4 individuals
with advanced chronic kidney disease (CKD), and those
with maintained kidney function.5,6

Herein, we report a case of calciphylaxis in a patient
with CKD not receiving dialysis associated with hypercal-
cemia, rheumatoid arthritis, and Sj€ogren syndrome. The
patient’s necrotic skin lesions healed after stopping the
offending agents with improvement in hypercalcemia,
treatment with sodium thiosulfate, and aggressive wound
care. Initially presumed to be due to vitamin D intoxica-
tion, lesions recurred 1 year later, at which time hyper-
calcemia was present, with low vitamin D levels suggesting
that hypercalcemia and her rheumatologic disorders were
associated with her calciphylaxis.
CASE REPORT

A white woman in her late 40s with history of erosive
rheumatoid arthritis, Sj€ogren syndrome, hypothyroidism,
and CKD stage 3b managed with chronic glucocorticoids
presented with a 10-day history of multiple escharotic
painful skin lesions located on the left and right lower
quadrants, right flank, and the right upper extremity (Fig 1).
She did not report any recent medication changes, over-the-
counter drug use, or toxic occupational exposure. She was
empirically treated with linezolid and meropenem for a
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suspected skin infection. Biopsy of one of the skin lesions
showed fat necrosis with fibrotic tissue. A review of her
medications showed that she was taking ergocalciferol
(vitamin D2) 50,000 units daily.

On admission, pertinent laboratory tests were as follows:
serum urea nitrogen 33 mg/dL, creatinine 2.2 mg/dL,
estimated glomerular filtration rate 26 mL/min/1.73 m2

(baseline serum creatinine was 1.6 mg/dL), calcium 11.6
mg/dL, corrected calcium 12.3 mg/dL, albumin 3.1 g/dL,
and phosphorus 2.8 mg/dL. Hypercalcemia work-up was
as follows: parathyroid hormone 20.9 pg/mL (normal
9-77 pg/mL), parathyroid hormone–related protein 0.8
pmol/L (<4.2 pmol/L), 25-hydroxy vitamin D 103 ng/mL
(normal 30-100 ng/mL), 1,25-hydroxy vitamin D 49
pg/mL (20-79 pg/mL), and serum and urine electro-
phoresis and immunotyping showing no restriction
bands in the gamma region and an unremarkable kappa-
to-lambda ratio. A nuclear medicine (Tc-99m sestamibi)
parathyroid scan with single-photon emission computed
tomography / computed tomography showed a focus of
persistent activity over the lower pole of the left thyroid
lobe suggestive of an enlarged left inferior parathyroid
gland, but no parathyroid adenoma was seen. An ultra-
sound of the thyroid showed diffuse enlargement of the
gland with no discrete mass in the left lower pole. An
ultrasound examination of her kidneys showed a 1 cm
calcified stone in the right upper pole without evidence of
hydronephrosis.

She received intravenous (IV) hydration with normal
saline, intermittent IV furosemide, a single dose of IV
calcitonin 4 units/kg, and oral cinacalcet 60 mg twice a
day for treatment of her hypercalcemia. Owing to concerns
about the diagnosis of calciphylaxis versus rheumatoid
vasculitis, full-thickness skin biopsies from the left lower
abdominal quadrant and left flank eschars were obtained.
Pathology of these lesions showed focal fat necrosis and
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Figure 1. Left lower quadrant, right upper extremity, right flank, and right lower quadrant eschar lesions (from left to right).
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focal interstitial and arteriolar intimal calcium deposition
most consistent with calciphylaxis (Fig 2). Direct immu-
nofluorescence examination for anti-IgG, IgM, IgA, C3,
fibrinogen, and C1q were negative.

She was treated for calciphylaxis with IV sodium
thiosulfate 25 g twice weekly for 3 weeks for a total of 5
doses. She received aggressive wound care and debride-
ment of necrotic lesions. At the time of her discharge
serum calcium was 9.6 mg/dL, corrected calcium 10.6
mg/dL, albumin 2.8 g/dL, and 25-hydroxy vitamin D
level 111.9 ng/mL. Her wounds showed decrease in size
and increase in healthy granulation tissue. She was dis-
charged to a long-term acute care facility with wound
care management for 3 months with complete resolution
thereafter.

One year later, she was readmitted to a hospital for
recurrent calciphylaxis with a 3-cm wound on the lateral
left breast and 3 superficial wounds on the inferior left
axilla ranging from 0.3 to 0.7 cm in diameter. Her serum
creatinine was 3.2 mg/dL, albumin 2.2 g/dL, calcium
12.6 mg/dL, phosphorus 3.4 mg/dL, and 25-hydroxy
vitamin D level 25 ng/mL on presentation. Hypercalcemia
improved with aggressive IV fluids and her lesions
Figure 2. Skin biopsy (hematoxylin-eosin stain). Arrows show calc
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improved with wound care. At discharge, the serum
creatinine was 2.28 mg/dL, serum albumin 2.2 g/dL,
serum calcium 9 mg/dL, and corrected serum calcium
10.4 mg/dL. One of her medications, oral chlorthalidone
25 mg daily, was discontinued, as it may contribute to
hypercalcemia and volume depletion.
DISCUSSION

Nonuremic calcific uremic arteriolopathy, or calciphylaxis,
is an uncommon but serious diagnosis. The first admission
in this patient suggested vitamin D intoxication as the
primary trigger for calciphylaxis. Vitamin D administration
at high doses has been shown to induce calciphylaxis in
experimental models7,8 and domestic animals.9 Vitamin D
analogues may contribute to calciphylaxis through their
effect on the vasculature or by increasing serum calcium
and phosphate levels. Two case-controlled studies have
shown an association between 1,25 dihydroxy vitamin D
and 25 hydroxy vitamin D use with an increased odds ratio
of calciphylaxis in hemodialysis patients.10,11 When cal-
ciphylaxis recurred, her vitamin D level was low, sug-
gesting that hypercalcemia from possible thiazide use and
ium deposits in arterioles and necrotic skin tissue, respectively.
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underlying rheumatological diseases played a role rather
than vitamin D.

The patient described in the case report likely had
vitamin D–induced hypercalcemia on her first admission
and most probably thiazide-induced hypercalcemia on
her second admission. In between these episodes of cal-
ciphylaxis, her vitamin D levels remained normal. Ad-
ditional risk factors that may have predisposed to
calciphylaxis in this patient were female sex, autoimmune
disease with a history of rheumatoid arthritis and Sj€ogren
syndrome, and use of corticosteroids.15,20,21 A calcium
phosphate product >70 mg2/dL2 was associated with an
increased risk of calciphylaxis in a few uncontrolled
studies.13,14 In this patient, the calcium phosphate
product was 33 mg2/dL2 during her initial presentation
and 42.8 mg2/dL2 with her second admission, levels not
associated with calciphylaxis.

Historically, when Hans Seyle coined the term calci-
phylaxis, in his animal studies, he hypothesized causation
via “sensitization” with an offending agent (high-dose
vitamin D, parathyroid extract, induced kidney failure)
followed by a “challenging agent” from local trauma, egg
albumin, or metallic salts.1 In our patient, it could be
postulated that the “sensitizing agent” was the vitamin D
supplement, leading to hypercalcemia in conjunction with
her autoimmune diseases as the “challenging agent” that
led to calciphylaxis.

This case report teaches us that calciphylaxis can
occur in nonuremic CKD patients who are not on dial-
ysis. Calciphylaxis has been described in kidney trans-
plant recipients,4 CKD patients not requiring dialysis,
and individuals with maintained kidney function.5,6 In a
review of patients with calciphylaxis from the Mayo
Clinic, nearly 20% of patients had an estimated
glomerular filtration rate >60 mL/min/1.73 m2.2 Since
calciphylaxis is rare in non-dialysis-dependent patients,
the diagnosis can be missed or delayed, as in our case.
The occurrence of painful escharotic skin lesions that are
often located in the lower abdomen and upper thighs
should raise clinical suspicion for the diagnosis of cal-
ciphylaxis. Skin biopsy of the lesions may assist in the
diagnosis, but it lacks sensitivity, as the tissue may not
necessarily demonstrate calcification.16 When a biopsy is
available, it helps rule out mimics but by itself does not
confirm the diagnosis. If diagnosis, and thereby treat-
ment, is delayed, both morbidity and mortality increase
significantly.

Management of calciphylaxis includes elimination of
suspected causative factors, treatment of hypercalcemia,
and aggressive daily wound care. Typically, sodium thio-
sulfate is administered intravenously to all patients with
calciphylaxis for several months until resolution of the skin
lesions, but in our patient it was administered 2 days a
week owing to intolerance. In vitro, sodium thiosulfate
blocks the ability of adipocytes to induce calcification of
vascular smooth muscle cells.12,17 The rationale for the use
of sodium thiosulfate in calciphylaxis is the chelation of
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calcium to produce calcium thiosulfate, which may be
more soluble than other calcium salts and, therefore, more
readily cleared from the body.18 The optimal dose of
sodium thiosulfate for the treatment of calciphylaxis in
non-dialysis-dependent patients is not known. The rec-
ommended dose of 25 g IV 3 times a week is based on
information gleaned from case reports and case series.19

The calciphylaxis lesions were fewer and smaller during
the second episode and treatment consisted of stopping
chlorthalidone and aggressive IV hydration, which resulted
in resolution of hypercalcemia and improvement of the
lesions.

In summary, we report a rare case of a patient with
calciphylaxis associated with hypercalcemia and rheuma-
tological diseases, who had CKD stage 3b. Prompt skin
biopsy confirmed the diagnosis. Therapy was directed to
resolving the hypercalcemia. The painful escharotic skin
lesions began healing after lowering serum calcium and
aggressive daily wound care.
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