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Abstract

Calciphylaxis is a rare and potentially life-threatening disease which occurs most frequently
in end-stage renal disease. Here, we describe a 69-year-old male patient who presented to
the clinic with extremely painful necrotic ulcers of the right lower extremity. His risk factors
included hypertension, diabetes mellitus type Il, steatosis hepatis, and chronic hepatitis B.
Laboratory studies revealed no signs for uremia, hyperparathyroidism, and normal phosphorus
as well as calcium levels. A diagnosis of nonuremic calciphylaxis was made in correlation with
clinical and histological features. A novel therapeutic approach combining sodium thiosulfate
and iloprost showed remarkable improvement of the wound-associated pain and healing of
the ulcers within 3 months. Due to its high mortality rate, an early diagnosis and initiation of
treatment are crucial to be beneficial for patient outcomes.

© 2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

Calciphylaxis can be divided into uremic calciphylaxis in patients with end-stage renal
disease (ESRD) and nonuremic calciphylaxis, including about 20% of the calciphylaxis popu-
lation [1]. Cardinal features include painful necrotic ulcers caused by calcification and
occlusion of microvessels in the dermis and subcutaneous adipose tissue. An incidence rate
of 4 cases per 10,000 in dialysis patients in Germany has been reported [1]. Sepsis caused by
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infection of the skin ulcers is the main cause of mortality. The 1-year mortality rate in ESRD
patients is higher compared to non-ESRD patients [2]. The mean age varies between 50 and
70 years [1, 3]. Risk factors for patients with nonuremic calciphylaxis are summarized in
Table 1. Clinical features include induration, plaques, nodules, livedo or purpura, and necrotic
ulcerations with abizarre shape [4]. The pathogenesis of calciphylaxis remains to be uncertain.
Vitamin K seems to play a role in activating the matrix G1la protein which acts as a strong
inhibitor of calcification in the vessels [5]. Histopathologically, calcification, fibrointimal
hyperplasia, and thrombosis in microvessels in the subcutaneous adipose tissue and dermis,
often accompanied by necrosis of epidermal and adipose tissue, dermal-epidermal sepa-
ration, panniculitis, proliferation of dermal endothelial cells, and extravascular calcifications
can be found [6]. Differential diagnosis that should be considered includes warfarin-induced
necrosis, atherosclerotic vascular disease, venous stasis ulcer, livedoid vasculopathy, pyoderma
gangrenosum, and Martorell’s ulcer [6].

Currently, there is no standardized and approved therapy available. Effective approaches
reported in case reports and uncontrolled trials consist of adequate pain and wound
management, elimination of risk factors, and systemic therapeutic agents including sodium
thiosulfate. Here, we aim to provide a novel treatment combining sodium thiosulfate and iloprost
in order to promote wound healing and adequate pain management.

Case Report

A 69-year-old male patient presented to the clinic with intensely painful necrotic ulcers
of the right lower extremity. Symptoms started 4 months prior after a minimal trauma
pretibial. Subsequently, new ulcers on the right dorsal calf developed. He did not report fever,
claudication, or history of previous leg ulcers or thrombosis. The pain intensity was 10/10 on
the numeric rating scale (NRS). One episode of severe bleeding was reported.

The patient had a medical history notable for hypertension, diabetes mellitus type I,
hepatic steatosis, chronic alcohol consumption, and chronic hepatitis B. His medications
included metformin, hydrochlorothiazide, amlodipine, ramipril, pravastatin, and pregabalin.

Physical examination revealed three necrotic ulcers of the right calf with black plaques
and surrounding erythema (Fig. 1a, b). Furthermore, reticulated erythema of the left and right
calf was observed. Laboratory studies showed normal creatinine, glomerular filtration rate,
calcium, and phosphorus. Serum parathyroid hormone was 12.6 ng/L and total 25-hydroxyvi-
tamin D 8.7 pg/L. Carbohydrate-deficient transferrin was 2.6%. The hemoglobin Alc was
6.6%, GGT 287 U/L. In addition, a hyperchromic macrocytic anemia with a hemoglobin level
of 8.8 g/dL was found. Because of a folate deficiency, 5 mg of folic acid was administered daily.

Table 1. Important risk factors

Obesit
for nonuremic calciphylaxis sty

Diabetes mellitus
Hypertension
Female sex

Malfunction of calcium and phosphate homeostasis (hypercalcemia,
hyperphosphatemia)

Vitamin K deficiency
Hepatobiliary disease

Medications (e.g., warfarin, vitamin D)
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Fig. 1. Clinical presentation: necrotic ulcers of the right calf
with surrounding erythema. a Lateral right calf. b Medial
right calf.

Fig. 2. a Histologically, a deep ulcer with areas of fat necro-
sis, vessels with fibrosclerosis, and intraluminal calcific de-
posits in small subcutaneous vessels were found. Neutrophil
infiltration was observed in the medium-sized vessels. b Von
Kossa stain showed intravascular calcification.

In the esophagogastroduodenoscopy, no bleeding source was found. In the external colo-
noscopy, no abnormality had been detected, and the Haemoccult test was negative. X-ray
results were without pathological findings.

Tissue biopsy of the right calf was performed for histologic evaluation. The tissue showed
a deep ulcer with areas of fat necrosis, vessels with fibrosclerosis, and intraluminal calcific
deposits in small subcutaneous vessels. Neutrophil infiltration was observed in the medium-
sized vessels (Fig. 2a). The von Kossa stain which illustrates mineralization also revealed
intravascular calcification, respectively (Fig. 2b).

A diagnosis of nonuremic calciphylaxis was made in correlation with clinical and histo-
logical features, and the patient was started on intravenous sodium thiosulfate 20 g 3 times
per week in combination with iloprost 20 pg over 5 h in 50 mL sodium chloride 0.9% 4 times
per week. Cycles were repeated every 6-8 weeks for 5 months.
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Fig. 3. Complete healing of the ulcers within 3
months after treatment initiation.

The skin ulcers were managed with daily wound care in the form of regular dressing and
surgical wound debridement. Because of clinical presentation of wound infection and an
elevation of C-reactive protein (68 mg/L), an antibiotic treatment with intravenous ampi-
cillin/sulbactam was administered for 9 days. The pain treatment consisted of metamizole 4
g/day and tramadol hydrochloride 50 mg twice daily. Because of the anemia, two red cell
concentrates were administered. After the first treatment cycle, the pain intensity was 3/10
NRS. Notable after the third treatment cycle, the ulcers had healed completely and the wound-
associated pain was completely resolved (Fig. 3). During the course of the treatment, an
improvement of the anemia (12.1 g/dL) was observed. At the last follow-up after discontinu-
ation of treatment, the ulcers were still completely healed and no wound-associated pain was
reported.

Discussion

Here, we show a novel successful treatment option using a combination of sodium thio-
sulfate and prostaglandin (iloprost). Calciphylaxis is caused by occlusion of blood vessels in
the dermis and subcutaneous adipose tissue. [loprost is a prostacyclin analogue which is
used, e.g., to treat scleroderma and Raynaud’s phenomenon in which the blood vessels are
constricted, whereas sodium thiosulfate is thought to have cation-chelating, antioxidant, and
vasodilatory effects [7].

We used both agents combined in order to promote vasodilation, prevent further calcifi-
cation, and provide an adequate oxygenation of the ischemic tissue. In our case, the treatment
combination was well tolerated and our patient’s wound-associated pain could be completely
relieved.

Significant risk factors that may have promoted calciphylaxis in our patient include hyper-
tension, diabetes mellitus type II, hepatic steatosis, history of chronic alcohol consumption,
and chronic hepatitis B. No medications were identified as subsequent risk factors. Espe-
cially in patients with nonuremic calciphylaxis, the early diagnosis of the disease may be
challenging and other differential diagnosis may be considered first. Therefore, skin
biopsy is crucial for the confirmation of the suspected diagnosis especially in nonuremic
patients.

Not only in calciphylaxis but also in Martorell’s ulcer, subsequent calcification of
microvessels has been reported. According to Hafner [8], calciphylaxis and Martorell’s ulcer
may be closely related to one another concerning risk factors, clinical patterns, and histopa-
thology. Therefore, similar treatment concepts for the acute phase of the diseases could be
feasible in both diseases [8]. Therefore, our treatment combination with sodium thiosulfate
and iloprost may be effective also in patients with Martorell’s ulcer. In addition to optimized
control of cardiovascular risk factors including diabetes and hypertension, a proactive wound
approach including early surgical measures, e.g., debridement with necrosectomy and early
skin grafts, may be effective to promote healing of the wound [8].
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Concerning systemic treatment options, there are recent studies investigating potential
treatment agents. These treatment options include sodium thiosulfate, vitamin K supplemen-
tation, and SNF472.

SNF472 is currently investigated in phase 2 and 3 trials for patients with calciphylaxis as
it has been shown to be related to slow progression of cardiovascular calcification in patients
on hemodialysis [9, 10]. As vitamin K deficiency prevents matrix Gla protein activation and
therefore may promote calcification, it has been discussed as a treatment agent and used
successfully in a single dialysis patient [11, 12]. According to our knowledge, a treatment
combination using sodium thiosulfate and iloprost in nonuremic calciphylaxis has not been
published in the literature before.

Conclusion

Recent advances in better understanding of the underlying mechanisms of the patho-
genesis of calciphylaxis have identified potential therapeutic agents that are currently tested
in clinical trials. The efficacy of a novel treatment combination with sodium thiosulfate and
iloprost could be demonstrated in our patient. Further treatment evaluation is needed for
generaltreatmentrecommendations. Early diagnosisandinitiation of treatmentare important
in helping to prevent serious infections and complications.
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