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The Multifactorial Pathogenesis of Calciphylaxis: 
A Case Report
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 Patient: Female, 52-year-old
 Final Diagnosis: Calciphylaxis
 Symptoms:	 Skin	nodules	•	ulceration
 Medication: —
 Clinical Procedure: —
 Specialty:	 General	and	Internal	Medicine	•	Nephrology

 Objective: Rare disease
 Background: Calciphylaxis is a rare and lifethreatening syndrome characterized by small vascular calcifications, which lead to 

the occlusion of blood vessels and painful skin lesions with tissue necrosis. Although the disease can develop 
in a population without kidney failure, it is typically detected in patients receiving dialysis, with an increasing 
frequency ranging from 1% to 4%. Therefore, the disease is also known as calcific uremic arteriolopathy. The 
prognosis in patients with coexisting chronic kidney disease is very poor, with a 1-year mortality rate of up to 
80%. Numerous risk factors for calciphylaxis have been described, such as obesity, diabetes mellitus, female 
sex, White race, overuse of calcium and vitamin D supplements, and vitamin K deficiency. The disease is often 
accompanied by disorders such as hyperphosphatemia, elevated parathyroid hormone level, and a deficiency 
of natural calcification inhibitors, such as fetuin-A and matrix Gla protein. However, not all patients with cal-
ciphylaxis have the abnormalities described above, suggesting that the pathogenesis of calciphylaxis is multi-
factorial and unfortunately still uncertain.

 Case Report: We report a case of calciphylaxis in a 52-year-old White woman with multiple comorbidities and on chronic he-
modialysis treatment, who presented with severe subcutaneous painful nodules and necrotic ulcers on both 
legs.

 Conclusions: Although the prognosis of this rare and underrecognized disease is poor, an early diagnosis and interdisciplin-
ary treatment including pain relief, wound care, appropriate nutritional support, correction of mineral param-
eters, administration of sodium thiosulphate, and adequate hemodialysis therapy can improve patient quality 
of life.
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Background

Calciphylaxis is a rare and life-threatening syndrome charac-
terized by small vascular calcifications, which lead to blood 
vessel occlusion and tissue necrosis [1]. The dominant clini-
cal manifestation of this disorder involves painful skin lesions 
such as induration, nodules, purpura, and ulcers, but it can also 
involve other organs including the muscles, eye, or digestive 
tract and lead to dysfunction. The multiple bilateral nonheal-
ing wounds appear on the extremities and are often second-
ary infections [2]. The wounds can cause a systemic inflam-
matory response, which can lead to sepsis and death in many 
patients [3]. In most cases, calciphylaxis affects patients who 
have advanced kidney failure and are being treated with re-
nal replacement therapy, including hemodialysis and peritone-
al dialysis, or have had kidney transplantation. However, the 
disease also occurs in individuals with adequate kidney func-
tion [4,5]. The other most common causes of calciphylaxis are 
cancer, chemotherapy, alcoholic liver disease, diabetes, POEMS 
syndrome, primary hyperparathyroidism, and connective tissue 
diseases [6]. The prognosis in patients with coexisting chron-
ic kidney disease is very poor with a 1-year mortality rate of 
up to 80%, compared with that of patients without chronic 
kidney disease, which is up to 45%. Perhaps due to the com-
plex and largely unknown pathogenesis of calciphylaxis, there 
have been no randomized controlled trials that have led to an 
approved therapy [7]. Therefore, an interdisciplinary approach 
is essential for the effective treatment of calciphylaxis [2].

Case Report

A 52-year-old White woman was admitted to the hospital for 
a calcium-phosphate imbalance and modification of therapy. 
The patient had a history of chronic kidney disease, for which 
she had been receiving hemodialysis treatment for 6 years, di-
abetes mellitus type 2, chronic atrial fibrillation treated with 
warfarin therapy, systemic lupus erythematosus, myasthenia 
gravis, obesity (body mass index, 32.5 kg/m2), and left knee 
arthroplasty. The patient reported having pain of the left lower 
extremity for 2 weeks prior to presentation. During the physi-
cal examination, palpable subcutaneous painful nodules were 
found in both legs (Figure 1), and the skin of the left leg had 
local signs of inflammation (redness, increased warmness). 
The left extremity was also pale and swollen. A peripheral 
pulse in this leg was not present, with a pulse palpable only 
on the femoral artery. The laboratory tests revealed normocyt-
ic, normochromic anemia, elevated C-reactive protein levels, 
parathormone levels, and plasma phosphorus concentration 
(Table 1). The Doppler ultrasound examination of the left leg 
showed numerous mid-tissue calcifications, features of super-
ficial venous thrombosis, and critical stenosis of the left su-
perficial femoral and popliteal artery due to atherosclerosis, 

which was confirmed by computer tomography angiography 
(Figure 2). The patient had a consultation with the vascular 
surgeon and was qualified for percutaneous transluminal an-
gioplasty of the left popliteal artery. The day before the surgery, 
she presented with coffee-ground vomitus with deterioration 
of red cell parameters in the blood morphology. A gastrosco-
py was performed, but the localization of a bleeding source 
was not found. After the episode of gastrointestinal bleeding, 
the worsening of pain and gradual deterioration of the local 
left leg skin lesions were observed. A confluent blister and ex-
tensive ulceration covered with necrotic black eschar formed 
(Figure 3). The repeated laboratory tests revealed a signifi-
cant increase in inflammatory parameters (Table 1). Owing to 
the overall clinical observation of the patient, we decided to 
perform a biopsy of a skin nodule, which showed extravascu-
lar soft tissue calcification and calcification of small vessels 
without angiitis. The patient was diagnosed with calciphylax-
is. The initial treatment included administration of targeted 
antibiotics (piperacillin/tazobactam), cinacalcet, opioids, low-
molecular-weight heparin (enoxaparin sodium), restoration of 
proper protein balance, discontinuation of calcium supplemen-
tation, intensification of hemodialysis treatment, and surgical 
debridement of the ulcers. Percutaneous transluminal angio-
plasty of the left popliteal artery was performed after the pa-
tient’s condition stabilized. During the intervention, 2 stents 
were implanted, and the blood flow was restored. As a result 
of the treatment, the pain, swelling, redness, and ulceration 
of the left extremity gradually decreased.

Figure 1.  The X-ray of the lower left extremity showing mas-
sive subcutaneous calcifications (arrows).
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Discussion

The term “calciphylaxis” was first used in 1961 by Hans Selye 
to describe soft tissue calcification in rats caused experimen-
tally by the administration of vitamin D, parathormone, and ir-
ritant factors such as calcium chloride [8]. The first case of cal-
ciphylaxis in a patient with end-stage chronic kidney disease 
was published by Bryant and White in 1898 [9]. Calciphylaxis 
is characterized by progressive necrotic skin lesions that lead 
to poorly healing ulcers. Initially, the skin lesions may resem-
ble livedo reticularis or erythematous nodules, plaques, or 
blisters [10]. The involvement of the skin and subcutaneous 
tissue varies in intensity, and therefore the macroscopic pic-
ture includes a wide range of symptoms. As the lesion grows 
larger, it causes necrosis in the middle part of the lesion and Figure 3. The necrotic skin lesions of the left leg.

Laboratory test Test value at admission Value of repeated test Reference range

Hemoglobin (mmol/L) 6.0 5.9 7.7-10.0

White blood count (G/L) 7.13 18.12 4.0-10.0

C-reactive protein (mg/L) 56.5 300.8 <5.0

Phosphorus (mmol/L) 1.77 0.74-1.52

Parathyroid hormone (pg/mL) 810 15.0-65.0

Creatinine (mg/dL) 9.91 3.64 0.57-1.1

Urea (mg/dL) 170.0 41.0 21.0-48.0

Serum calcium (mmol/L) 2.32 2.21 2.25-2.75

Kt/V 1.2 1.3 ³1.3

Table 1. Laboratory tests at admission to the hospital and after deterioration of skin lesions.

Figure 2.  Computed tomography scan of both lower extremities showing massive subcutaneous calcifications (arrows).
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ulceration [11]. In the present case, we observed such a grad-
ual progression in skin and subcutaneous tissue changes. 
Surgical debridement was an important part of the manage-
ment of the disease in our patient. The total duration of the 
illness was approximately 1 year and appeared after 6 years 
of hemodialysis treatment. The origin of chronic kidney dis-
ease in the present case was multifactorial. Most of our pa-
tient’s other conditions also posed a risk of calciphylaxis, such 
as lupus erythematosus, which had been treated with immu-
nosuppressive drugs and corticosteroids in the past, diabetes 
mellitus, and obesity. No obvious trigger factor for calciphy-
laxis was found, but based on the animal model, the phos-
phorus-calcium imbalance with a high parathormone level and 
excessive doses of vitamin D might have provoked the mani-
festation of the disease. Therefore, the first-line treatment in-
cluded the discontinuation of calcium and vitamin D supple-
ments and intensification of dialysis therapy using a dialysate 
with a low calcium concentration. Parathyroidectomy or cina-
calcet treatment are also established procedures for calciphy-
laxis. In our patient, the direct cause of the deterioration of 
skin lesions was an episode of gastrointestinal bleeding, most 
likely due to ischemia. The patient’s warfarin treatment also 
seemed to play an important role as a cause of calciphylaxis. 
The data in the literature have indicated that 50% of patients 
with chronic kidney disease and calciphylaxis were treated 
with warfarin, which increased mortality in this group. Early 
diagnosis is extremely important, but differential diagnosis is 
difficult because the list of other potential diagnoses is long 
and includes primary skin diseases as well as internal diseas-
es with secondary skin manifestations [12]. Our patient was 
diagnosed with atherosclerosis of the lower extremities. The 
skin changes due to calciphylaxis needed to be differentiated 
from those due to chronic limb ischemia. The performed an-
gioplasty with stent implantation resulted in the clinical im-
provement of pain and wound healing. The routine skin bi-
opsy is not recommended because it often causes secondary 
deterioration of the local condition and can also contribute 
to infection [13], even though some authors consider it to be 

the criterion standard [14]. In calciphylaxis, histopathological 
examination reveals calcifications in the middle layer of the 
small and medium arteries, intimal fibrosis, and intravascular 
thrombus [15]. In the present patient, the biopsy of skin le-
sions enabled us to establish the final diagnosis. However, a 
simple X-ray of the affected area demonstrated the presence 
of calcifications of the medium and small vessels. Currently, 
there have been no randomized controlled trials that have led 
to an approved therapy for calciphylaxis [7]. The management 
is symptomatic and requires a multidisciplinary approach and 
comprehensive cooperation between an internist, nephrolo-
gist, and surgeon. Management of calciphylaxis includes pain 
relief, wound care, appropriate nutritional support, antibiotic 
therapy in the case of infected wounds, correction of miner-
al parameters, hyperbaric oxygen therapy, local and system-
ic administration of sodium thiosulphate, and adequate he-
modialysis therapy. It is also important to avoid and modify 
the risk factors [5].

Conclusions

Calciphylaxis is a rare disease, and making a diagnosis, espe-
cially in the early stages, is difficult. Initially, diagnosis should be 
guided by the clinical image. The purpose of this case report is 
to emphasize the need for considering calciphylaxis in the differ-
ential diagnosis of skin lesions such as induration, nodules, pur-
pura, and ulcers, especially in patients with chronic kidney dis-
ease with additional risk factors. The predisposing conditions in 
our patient were female sex, White race, obesity, diabetes melli-
tus, warfarin therapy, hyperphosphatemia, hyperparathyroidism, 
and autoimmune disorders. Although the prognosis of this rare 
and underrecognized disease is poor, an early diagnosis and in-
terdisciplinary treatment can improve a patient’s quality of life.
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