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Successful treatment of non-uremic calciphylaxis 
with bisphosphonate

Dear Editors,

A 67-year-old obese woman (BMI 33.9) was hospitalized 
four months ago due to cardiac decompensation. As a result 
of the diuretic therapy with spironolactone 50 mg (1–0–0) 
and furosemide 20 mg (1–0–0), she reported a weight loss 
from 89 kg to 78 kg within a few days. Shortly thereafter, 
multiple, painful ulcerations developed on the buttocks and 
thighs. Initial treatment by surgical debridement and vacuum 
therapy had no positive effect and all skin lesions increased 
rapidly in size. We were astonished to find, upon her presen-
tation in our outpatient clinic, eight partially necrotic ulcera-

tions, reaching in part into the subcutaneous tissue and with 
a diameter of up to 12 cm.

The results of a routine blood analysis were Hb 
5.3 mmol/l (ref 7.2–9.6 mmol/l), CRP 39.16 (ref. < 5 mg/l) 
and GFR 82.8 (> 90 ml/min/1,73 m2). Microbiological analy-
ses of the skin lesions revealed colonization with Enterococ-
cus faecalis and Pseudomonas aeruginosa. Histopathologi-
cal examination of a skin specimen from the periphery of an 
ulceration and spanning the cutis and subcutis showed lobu-
lar panniculitis with calcification of small and medium-sized 
arterioles (Figure 1). In addition, a pronounced intimal fibro-
plasia and thrombotic occlusion of the small vessels was seen. 
Based on the characteristic histological picture, the patient 
was diagnosed with calciphylaxis.

Calciphylaxis is a rare vascular disease characterized by 
the initial appearance of severely painful, subcutaneous in-
durations and nodules with accompanying livedo racemosa. 
Due to chronic local ischemia, ulcerations and necrosis de-
velop during the course of the disease especially on the lower 
extremities, buttocks and abdomen. Vascular calcifications 
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Figure 1  Lobular panniculitis with calcification of arterioles (hematoxylin-eosin-staining, overview; scale 1.5 mm) (a), intralumi-
nal calcification (arrow) and thrombosis of a vessel (scale 100 μm) (b), panniculitis with lymphocytes and granulocytes (scale 
100 μm) (c).
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have also been reported in muscle tissue, the gastrointestinal 
tract or the lungs [1]. Calciphylaxis occurs almost exclusively 
in chronic end stage renal disease, during dialysis or after 
kidney transplantation, and is therefore also referred to as 
uremic calciphylaxis or calcifying uremic arteriolopathy. In 
rare cases, patients with normal renal function are also af-
fected. To date, about 70 cases of this non-uremic form have 
been described in the literature [2, 3]. As shown in a study on 
36 patients from 2008, primary hyperparathyroidism is the 
main risk factor (27.8 %) for the development of non-uremic 
calciphylaxis (NUK). In 22.2  % of the cases a malignant, 
underlying disease such as chronic myeloid leukemia or me-
tastatic breast cancer was diagnosed [2]. Other statistically 
proven risk factors include female gender, obesity, alcoholic 
liver disease, diabetes mellitus, systemic steroid administra-
tion and hypoalbuminemia [2, 4]. The administration of the 
vitamin K antagonist warfarin has been linked to the occur-
rence of non-uremic calciphylaxis in several cases [5]]. Due 
to the lack of association with kidney disease, NUK is often 
diagnosed late in these patients. Histological examination 
of a tissue sample is obligatory, and can be used to exclude 
potential differential diagnoses such as pyoderma gangreno-
sum, necrotizing vasculitis or cholesterol embolism.

The pathogenesis of calciphylaxis is not fully understood. 
One possible cause is a change in calcium and phosphate me-
tabolism, which supports the calcification of small cutaneous 
arterioles and subcutaneous adipose tissue [6]. A lack of 
calcification inhibitors such as fetuin-A or matrix Gla pro-
tein (MGP) have been suggested as possible triggers. MGP 
is carboxylated in a vitamin K-dependent manner and then 
inhibits pro-calcifying proteins 2 and 4 (BMP-2/-4). As a re-
sult of MGP deficiency, there is an increased precipitation of 
calcium phosphate in the serum and tissue of patients with 

calciphylaxis [7, 8]. The microthrombosis that occurs during 
calciphylaxis can be explained by a lack of endogenous anti-
coagulants such as protein C and S [9, 10]. Severe weight loss 
within a short period of time at normal calcium phosphate 
levels, as in our patient, is a very rare cause of non-uremic 
calciphylaxis [2]. In one case report, increased matrix me-
talloproteinase levels in serum were described as potential 
triggers [11], but the pathomechanism has not been conclu-
sively clarified.

Calciphylaxis in patients with end-stage renal failure 
is characterized by a rapidly progressive course with a high 
1-year mortality of 45–80 %. In non-uremic calciphylaxis, 
the prognosis is better with a 1-year mortality of 25–45 %. 
In most cases, patients died of sepsis as a result of bacterial 
superinfections of the cutaneous lesions [1]. Therapy depends 
on the patient's individual situation, but in all cases local an-
tiseptic wound care with removal of necrotic tissue is of cen-
tral importance.

In our patient the diuretic therapy and associated weight 
loss might be discussed as possible triggers for non-uremic 
calciphylaxis. There was no underlying malignant disease or 
treatment with warfarin. Based on positive case reports on 
the use of chelating agents such as sodium thiosulfate and 
bisphosphonate [12], we started an i.v. therapy with pamid-
ronate (30 mg, every 14 days) over three months in our out-
patient clinic. We also supplemented calcium carbonate and 
cholecalciferol 1500 mg + 400 IE (1–0–0) orally. In combi-
nation with regular debridements and daily dressing changes 
with silver-containing dressings, skin lesions were slowly re-
gressive over a five-month period (Figures 2).
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Figure 2  Clinical picture of multiple, partially necrotic and superinfected ulcerations of the left buttock before (a) and after 
(b) therapy with pamidronate i.v. (30 mg, every 14 days) for three months.
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