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Abstract

Calciphylaxis occurs rarely in the absence of end stage renal disease. Predisposing factors for

nonuremic calciphylaxis (NUC) include hyperparathyroidism, coagulopathies, connective tissue

disease, liver disease, glucocorticoid use, and malignancy. Warfarin can facilitate vascular

calcification by reducing vitamin K-dependent carboxylation of matrix-Gla proteins. An 86-year-

old Caucasian woman with a history of polymyalgia rheumatica, two spontaneous deep venous

thromboses (DVTs) and multiple fractures was treated with calcium, vitamin D, prednisone, and

warfarin. The patient’s low bone density was treated initially with estrogen, then oral

bisphosphonate, which was discontinued due to upper gastrointestinal symptoms. Nasal calcitonin

was initiated. After 10 years of calcitonin treatment, she was changed to teriparatide. Two months

after initiating teriparatide, she developed lower extremity edema and painful erythematous

nodular lesions on her calves bilaterally, that progressed to necrotic ulcers despite antibiotic

therapy. Biopsy of the lesions showed calcification in the media of small blood vessels and

subcutaneous fat with fat necrosis, consistent with calciphylaxis. Teriparatide was discontinued.

Aggressive wound care, antibiotics, and intravenous zoledronic acid were initiated. With cessation

of teriparatide therapy and intensive wound care, the patient’s lesions resolved over 8 months. We

report the first case of NUC precipitated by teriparatide therapy. Our patient had multiple

underlying predisposing factors including a connective tissue disorder, glucocorticoid therapy,

warfarin use, and possible underlying coagulopathy given her history of multiple DVTs. In such

patients, alternative osteoporosis therapies may be preferred.

Keywords

Calciphylaxis; Fracture; Osteoporosis; Teriparatide

© International Osteoporosis Foundation and National Osteoporosis Foundation 2013

Correspondence to: D. E. Sellmeyer, dsellme1@jhmi.edu.

Conflicts of interest
None.

NIH Public Access
Author Manuscript
Osteoporos Int. Author manuscript; available in PMC 2014 July 14.

Published in final edited form as:
Osteoporos Int. 2014 April ; 25(4): 1411–1414. doi:10.1007/s00198-013-2580-6.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Introduction

Calciphylaxis is an uncommon disorder, most typically occurring in patients with end stage

renal disease (ESRD) and in renal transplant patients. Calciphylaxis is characterized as a

small-vessel calcification and tissue necrosis, presenting as painful subcutaneous nodules

that progress to ulcerated skin lesions.

Calciphylaxis has been also reported in patients without renal disease, a condition known as

nonuremic calciphylaxis (NUC). Primary hyperparathyroidism, malignancy, alcoholic liver

disease, and connective tissue diseases are the most common underlying comorbidities seen

in patients with NUC [1].

The findings associated with calciphylaxis were first described in 1898 [2], but it was not

until 1962 when the term “calciphylaxis” was introduced by Selye, whose studies

demonstrated that parathyroid hormone was able to sensitize animals and precipitate

calciphylaxis [3].

Teriparatide [rhPTH(1–34)] is the only anabolic agent approved for the treatment of

osteoporosis in the USA. PTH(1–84) is available in Europe. Teriparatide is FDA-approved

for the treatment of osteoporosis in men, postmenopausal women, and glucocorticoid-treated

individuals at high risk for fracture [4]. Hypercalcemia and hypercalciuria are known side

effects [4]; however, non-skeletal calcium deposition has not been reported.

In this article, we report a case of NUC in a patient who received teriparatide and we

provide a review of the physiology and treatment options for this rare disorder.

Case presentation

An 86-year-old Caucasian woman with a history of polymyalgia rheumatica (PMR), two

spontaneous deep venous thrombosis (DVT) and low bone density was referred for

evaluation of lower extremity ulcers. The patient’s first DVT occurred 5 years prior to

presentation and was treated with warfarin for 8 months. Warfarin was discontinued and the

patient experienced a second DVT within 2 months. Evaluation for underlying coagulopathy

was negative and the patient was placed on chronic warfarin therapy. The patient had been

diagnosed with PMR and was on chronic glucocorticoid therapy with prednisone 5 mg per

day. The patient had had a wrist fracture in her 20s and multiple vertebral compression

fractures seen on an abdominal CT scan obtained for abdominal pain 2 years prior to

presentation.

The patient was found to have low bone density approximately 18 years prior to presentation

based on a dual x-ray absorptiometry scan. Femoral neck bone mineral density (BMD) was

0.570 g/cm2 (T-score −2.5); lumbar spine BMD (L1–L2) was 0.725 g/cm2 (T-score −2.3).

The patient was treated with estrogen for 8 years with calcium and vitamin D.

Approximately 10 years prior to presentation, the estrogen was discontinued and the patient

was placed on oral bisphosphonate therapy which was discontinued 1 year later due to upper

gastrointestinal side effects. The patient was then treated with calcitonin until 4 months prior
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to presentation. Bone density testing demonstrated a 4.7 % decrease in bone density at the

femoral neck with a T-score of −2.8. Calcitonin was discontinued and the patient was started

on 20 mcg/day of teriparatide subcutaneously.

Within 2 months after initiating teriparatide therapy, she developed painful erythematous

nodular lesions on her calves bilaterally. She was diagnosed initially with cellulitis and

treated with first oral, then intravenous antibiotics. The lesion on the left calf progressed and

became ulcerated. Lower extremity MRI was obtained which showed circumferential

subcutaneous edema, felt to be consistent with cellulitis. C-reactive protein was elevated at

1.7 (normal range 0.3–0.9 mg/dl).

Due to lack of clinical improvement despite antibiotics, biopsy was performed. Histologic

examination showed calcification of the subcutaneous fat and fat necrosis as well as medial

calcification of small vessels, consistent with calciphylaxis (Fig. 1, arrow points to the

calcification of the small vessel). Teriparatide was discontinued and the patient was referred

to our Metabolic Bone Center. At our center, laboratory studies (Table 1) demonstrated a

serum creatinine of 1.1 (0.6–1.3 mg/dl), an eGFR of 46 ml/min/1.73 m2, calcium 9.4 (8.5–

10 mg/dl), ionized calcium 5.4 (4.8–5.6 mg/dl), phosphorus 3.5 (2.5–4.6 mg/dl), and iPTH

47 (12–65 pg/ml). Liver enzymes and alkaline phosphatase were normal. ANA was positive

at 1:320. Coagulopathy screen off warfarin did not show any abnormalities. As the patient’s

d-dimers were elevated, she was felt to be at high risk for recurrent thrombosis and warfarin

therapy was resumed. Aggressive wound care was continued and 5-mg intravenous

zoledronic acid was administered. The patient received the zoledronic acid infusion

approximately 3 months after discontinuation of teriparatide. The patient’s lesions began

improving upon discontinuation of the teriparatide and continued to improve, resolving over

the ensuing 8 months.

Discussion

Calciphylaxis occurs mainly in patients with ESRD and in renal transplant patients with a

prevalence of 1–4 % [5, 6]. The pathogenesis of calciphylaxis remains incompletely

understood with many potential factors thought to be contributors. Conditions that are

associated with uremia, such as hyperphosphatemia, hyperparathyroidism, and calcium-

based phosphate binders are thought to be predisposing factors [6]. A calcium phosphate

product above 70 mg2/dl2 has been observed in some dialysis patients with calciphylaxis;

however, this is not a consistent finding [7]. Aluminum excess, obesity, alcoholic liver

disease, and systemic glucocorticoids also represent risk factors [8].

NUC is a rare disease involving subcutaneous vascular calcification of the small vessels that

leads to necrosis of the dermis, subcutaneous tissue, fascia, muscle, or even of the internal

organs. The histology of calciphylaxis involves intra-vascular calcium deposition in the

media of dermal and subcutaneous arterioles, fibrin thrombi formation, intimal proliferation,

and tissue ischemia with subsequent necrosis [1, 9, 10]. Iron deposition has been detected in

areas of microvascular calcification, where extravascular calcification has been described

between and within the lipocyte [8].
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In early experiments studying the pathophysiology of calciphylaxis, animals were initially

exposed to what were felt to be sensitizing agents, such as dihydrotachysterol, vitamin D2,

vitamin D3, and PTH [2]. The animals were further exposed to a challenger, such as iron,

trauma, aluminum, or egg albumin. After this “2-hit” approach, animals developed soft

tissue calcification, suggesting that a complex interplay of factors with exposure to specific

precipitants, including PTH, could lead to the development of calciphylaxis [3]. Even in the

absence of other precipitating factors, parathyroid hormone infusion in rats is associated

with increased expression of RANK ligand and down regulation of the expression of

osteoprotegerin, inducing calciphylaxis [11].

In NUC, primary hyperparathyroidism, malignancy, alcoholic liver disease, diabetes, protein

C and S deficiencies and connective tissue diseases are the most common contributing

factors [1]. Warfarin use has also been described as a risk factor [12]. Warfarin is thought to

induce calciphylaxis by inhibiting vitamin K carboxylation of matrix-Gla protein, a protein

that can inhibit local calcification [13]. Matrix-Gla protein consists of 84 amino acids that

are activated by carboxylation of glutamate residues in a vitamin K-dependent fashion.

Disruption of matrix-Gla in rats results in extensive vascular calcification [14]. Deficiencies

in other vascular calcification inhibitors such as fetuin-A as well as derangements of RANK

ligand and osteoprotegerin have been proposed in the pathogenesis of calciphylaxis and are

influenced by PTH [15, 16].

Our patient had multiple long standing risk factors for calciphylaxis including a history of

connective tissue disorder, glucocorticoid therapy, warfarin use, and a possible underlying

coagulopathy. Within 2 months after the initiation of teriparatide, she developed

calciphylaxis. It appears that in our patient with predisposing factors, teriparatide,

recombinant human parathyroid hormone (1–34), was the triggering factor that induced

calciphylaxis, similar to the “2-hit” approach that resulted in calciphylaxis in animal models

[3, 11].

The mortality rate in patients with calciphylaxis is approximately 50–60 % with sepsis

accounting for nearly half of deaths [1]. Aggressive wound care and antibiotics, sodium

thiosulfate, hyperbaric oxygen, and biphosphonates have been used with varying degrees of

success in ESRD patients with calciphylaxis [17]. Although glucocorticoids have been

identified as a predisposing factor of calciphylaxis, some authors have recommended them

as a treatment option in patients without ulcerations or evidence of infection [18]. In this

case series, 30–60 mg/day of prednisone appeared to induce a more rapid improvement in

disease, but it is not clear that there was long-term benefit. Notably however, in five reports

of documented NUC, glucocorticoid administration resulted in four deaths [10]. As

increased levels of PTH have been thought to be involved in the pathogenesis of

calciphylaxis, cinacalcet, and parathyroidectomy have been also tried as treatment options,

with parathyroidectomy leading to reduced mortality in at least one series [19, 20].

The experience with the treatment of NUC is even more limited. Similar strategies to those

employed for ESRD have been utilized with inconsistent results [1]. Aggressive wound care

is critical, but other modalities have such limited data that recommendations for any one

specific therapy cannot be made. In our patient, teriparatide was discontinued as it appeared
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to be the triggering factor for the development of calciphylaxis. We also used, in addition to

aggressive wound care, intravenous zoledronic acid. Biphosphonates have been utilized in

calciphylaxis due to anti-inflammatory properties, as they can promote macrophage

inhibition and suppression of inflammatory cytokines [21]. Pamidronate treatment has

previously been utilized successfully in one patient with NUC [22]. In our patient, utilizing

zoledronic acid provided both osteoporosis treatment as well as therapy for calciphylaxis.

Consideration was given to changing from warfarin to low molecular weight heparin;

however, the patient’s lesions began healing promptly after discontinuation of the

teriparatide and continued to heal after administration of zoledronic acid, completely

resolving despite continuing on warfarin.

Conclusions

We report the first case of NUC precipitated by teriparatide therapy. Our patient had

multiple underlying predisposing factors including glucocorticoid therapy, warfarin use, a

connective tissue disorder, and possible underlying coagulopathy. This case of NUC was

managed with aggressive wound care, antibiotics, and intravenous zoledronic acid, in

addition to discontinuation of teriparatide. NUC is a rare disorder with high mortality.

Multiple potential treatment modalities have been described, none of which has been studied

in a systematic fashion. The prompt onset of disease with exposure to teriparatide and the

prompt initiation of healing after teriparatide was withdrawn despite continuation of all

other potential contributing factors, underscores the pathophysiologic importance of

parathyroid hormone in the development of calciphylaxis. In osteoporosis patients with

multiple underlying predisposing factors for calciphylaxis, alternative osteoporosis therapies

may be preferred.
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Fig. 1.
Biopsy of the patient’s ulcerated lesion demonstrating subcutaneous fat and fat necrosis as

well as medial calcification of small vessels, consistent with calciphylaxis. The arrow points

to the calcification of the small vessel
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