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1. Abstract 

Report on two cases of calciphylaxis a severe complication which can occur mainly in dialysis 

patients on oralanticoagulation therapy. Diagnosis and therapy of this disease are reviewed. The 

importance of prevention and early diagnosis and therapy is stressed. 
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3. Case 1 

H.R., 59-year-old patients, on hemodialysis in our centre since 

2009 for End Stage Renal Disease (ESRD) due to glomerulopa- 

thy not histologically examined, was admitted to our Division for 

the appearance of multiple necrotic infiltrated lesion of the skin 

on the back, abdomen and legs. Those lesions were frankly sus- 

picious for calciphylaxis (Figure 1). The levels of PTH, calcium 

and phosphorus before hospitalization were respectively 1658 

pg/ml (reference values: 10-65 pg/ml), 9.3 mg/dL (r.v.: 8.2-10 

mg/dl), and 5.9 mg/dl (r.v.: 3.5-4.5 mg/dl). She was taking Oral 

Anticoagulant Therapy (OAT) with vitamin K antagonists due 

to previous implantation of aortic mechanical valve. The patient 

was treated with cinacalcet 60 mg x 3/week but, despite various 

meetings with the physicians to improve adherence to therapy, 

her compliance was null. 

Figure 1: Case 1. Skin lesions 

4. Case 2 

F.R. was an 86-year-old patient on Continuous Ambulatory Peri- 

toneal Dialysis (CAPD), since July 2015, due to ESRD probably 

secondary to diabetic nephropathy. She was admitted to our 

Ward because of the appearance of a necrotic skin lesion (Fig- 

ure 2) on the right leg with important subcutaneous inflamma- 

tory infiltration and periareolar livedo reticularis on the right 

breast. Both lesions were suspected for calciphylaxis. Before 

hospitalization her laboratory tests were: PTH 757 pg/ml, serum 

calcium 8.1 mg/dl (Ca corrected for serum albumin 9.0 mg/dl), 

and phosphorus 3.5 mg/dl. The patient was taking the following 

medications: calcitriol, cholecalciferol and Oral Anticoagulation 

Therapy (OAT) due to for atrial fibrillation. 
 

 

Figure 2: Case 2. Skin lesions. 
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5. Calciphylaxis Overview 

Calciphylaxis is a rare but severe condition that can afflict patients 

suffering from chronic kidney disease, although cases have been 

described in not uremic patients [1]. Prevalence in dialysis pa- 

tients is between 1% and 4%[2]. Prognosis is very poor with a 

one-year mortality rate ranging from 45% to 80%, mainly due to 

sepsis of ulcerated lesions of Calciphylaxis[3]. 

The clinical presentation of the skin lesions is heterogeneous: it 

can manifest as livedo reticularis, purple mesh, purplish plaques 

or nodules which progress to necrosis and ulceration and, finally, 

eschar formation [4]. 

Lesions are often located in regions of the skin that lie on a thick 

layer of subcutaneous fat such as buttocks, thighs and abdominal 

wall. The biopsy of these lesions shows calcification, fibrointi- 

malmicrothrombosis and hyperplasia of small arteries and arte- 

rioles of the dermis and subcutaneous layer that cause ischemia 

and panniculitis of the underlying fat layer. 

Skin biopsies should be stained with Von Kossa and Alizarin red 

which are able to identify calcium deposits in the media layer of 

the vessels, coloring these deposits, respectively, in black and red- 

orange [5]. 

The pathogenesis of calciphylaxis is not fully understood. Vas- 

cular calcification, one of the main challenges in chronic kidney 

disease, affects many patients and worsens both morbidity and 

mortality. The pathogenesis consists in the calcification of the ves- 

sel’s tunica media which is associated with endothelial lesions and 

dysfunction resulting in a reduction in the vessel calibre that re- 

duces blood flow. Finally, this condition causes a hypercoagulable 

state with ischemia downstream of the area affected [6]. 

Calciphylaxis is considered the result of changes in calcium-phos- 

phate metabolism due to chronic kidney disease. The main risk 

factors are: secondary hyperparathyroidism, hyperphosphatemia, 

active vitamin D intake and high calcium-phosphate product (Ca 

x P). Fortunately, although these conditions are often present in 

dialysis patients, there is no high prevalence of calciphylaxis. The 

explanation of this probably lies in the fact that other mechanisms 

are necessary for the development of calciphylaxis. The deficit of 

proteins that inhibits tissue calcification such as fetuin-A and 

matrix Gla protein (MGP) may increase the risk of calciphylaxis. 

Fetuin concentrations in blood decrease in case of inflammation; 

further support for the role of inflammation is given by the oc- 

currence of calciphylaxis in patients with Crohn’s disease and 

systemic lupus erythematosus [7,8]. MGP is a K-dependent vita- 

min protein, so vitamin K antagonists such as oral anticoagulants 

reduce its concentrations thus increasing the risk of calciphylax- 

is[9]. 

 
Other diseases associated with calciphylaxis are: diabetes mel- 

litus, obesity, hypercoagulable status (deficiency of protein C  

or S, antithrombin, antiphospholipid syndrome, cryofibrino- 

genemia), alcoholic hepatitis, dialytic vintage and malnutrition. 

Some drugs contribute to increase the risk of calciphylaxis: the 

Vitamin K antagonists mentioned above, calcium supplements, 

calcium-based phosphate binders, active vitamin D supple- 

ments, corticosteroids and subcutaneous injections of heparin 

and insulin due to local trauma [10]. 

Since the hypothesized pathogenetic mechanisms of calciphy- 

laxis act systemically and not only in the skin, clinical manifes- 

tations also occur in other organs: Calciphylaxis causes pain, 

severe myositis and rhabdomyolysis in muscles. In the central 

nervous system it can cause dementia or stroke while in the 

lungs a respiratory failure can be caused by metastatic calcifica- 

tions. Calcification also occur in the cardiac conduction system 

and cause atrioventricular blocks and cardiac valve dysfunction. 

There may also be calcifications of pancreatic and adrenal glands 

and involvement of the gastrointestinal system with ischemia 

and bleeding [11,12-14]. 

Diagnosis is based on the biopsy of the lesions; however, the 

usefulness and safety of such procedure is questioned when the 

clinical picture is unequivocal. After biopsy, there is a potential 

risk of new lesions in case of ulceration, infection, bleeding and 

necrosis after biopsy [10]. Moreover, biopsy finding is sometimes 

not conclusive due to inadequate sampling. 

6. Therapy 

6.1. Removal of Risk Factors 

One of the early intervention to cure calciphylaxis consist in the 

removal of some hypothesized pathogenetic factors. The mineral 

bone metabolism should be targeted to the range recommended 

by KDIGO CKD-MBD guidelines [15]. It can be obtained by 

substituting calcium-based phosphate binders with non-calcium 

containing phosphate binders, by avoid high calcium concentra- 

tion in the dialysis bath and by starting a therapy with cinacal- 

cet[16]. 

Some authors have proposed calciphylaxis as an indication of 

parathyroidectomy, but the results published so far are conflict- 

ing [17]. If the patient is being treated with oral anticoagulants 

vitamin K antagonists should be suspended and, if indicated, be 

initiated therapy with low molecular weight heparin in appro- 

priate dose for anticoagulation. In addition, vitamin K therapy 

should be initiated at high doses; this therapy does not increase 

the thrombotic risk, but guarantees an adequate supplementa- 

tion for MGP that inhibits calcification. Left atrial auricular clo- 

sure was proposed in with atrial fibrillation to allow the interrup- 

tion of oral anticoagulant therapy. 

Copyright ©2019 Terlizzi V et al This is an open access article distributed under the terms of the Creative Commons Attribution License, 

which permits unrestricted use, distribution, and build upon your work non-commercially. 2 



Volume 2 Issue 4 -2019 Case Report 

clinandmedimages.com 3 

 

 

 
6.2. Topical Treatment 

Wound management should be based on a multidisciplinary ap- 

proach between nephrologist, nurses and plastic surgeon. Several 

reports did not shown a significant benefit in the invasive ap- 

proach, which can cause a greater risk of infection and worsening 

of the lesion[18]. 

In our experience the lesions benefit from a treatment that will 

have to be modulated according to their severity and extent. For 

ulcers and necrotic eschar, it is preferable to associate a local 

treatment based on collagenase dressing with gauze soaked in 

paraffin and hyaluronic acid. For less extensive but not yet ne- 

crotic lesions with intense subcutaneous infiltration is useful top- 

ical therapy with corticosteroids and antibiotics and boric water. 

6.3. Systemic Therapy 

Sodium thiosulfate (STS) therapy was first used by Cicone et al. 

in 2004 [19]. Since then, it from since has become the most com- 

monly used therapy to treat calciphylaxis even if it is an off-label 

indication [20]. Its properties as reducing agent make it able to 

form soluble complexes with many metals. Although there is not 

a standard dose of STS for the treatment of calciphylaxis, the ef- 

fective doses reported in the literature vary from 5 to 25 g given 

intravenously in saline 3 times a week, during or after the dialysis 

session [21]. 

Side effects reported in the literature include nausea, vomiting, 

metabolic acidosis, hypotension and fluid overload [22]. Recent- 

ly it has also been proposed intralesional injection of STS [23] or 

prescription administration PO [24]. 

STS has antioxidant, vasodilator and chelation properties; it acts 

as an antioxidant by removing reactive species implicated in the 

pathogenesis of calciphylaxis and by generating glutathione. 

Vasodilation is ensured by an increased synthesis of nitric oxide 

synthase and other vasodilating agents. Chelation of intravascu- 

lar and intraparenchymal calcium salts by STS produces calcium 

thiosulphate, which is significantly more soluble than other cal- 

cium salts and can be removed by dialysis. 

Hyperbaric therapy has been proposed as an aid in the treatment 

of calciphylaxis as it can stimulate proliferation of fibroblasts 

and conversion to myofibroblasts (useful in wound healing), 

stimulate angiogenesis and arteriolar vasoconstriction to prevent 

edema, reperfusion injury and wound infections [25]. Patients 

can benefit from 20-30 treatments cycles of 100-110 minutes at 

a pressure of between 2.0 and 2.4 atm[26]. Hyperbaric therapy 

is associated with some, although rare, risks as barotrauma that 

could involve ears, sinuses and lungs, temporary worsening of 

myopia, claustrophobia, and seizures related to the toxicity of 

 
 

high concentrations oxygen [26]. For these reasons as well as fact 

that patients with by calciphylaxis are usually affected by several 

comorbidities it’s not always possible to perform the treatment in 

a hyperbaric chamber. 

Use of corticosteroids is also controversial; some authors suggest 

them to reduce systemic inflammation [27], others [28] consider 

the use of corticosteroids as risk factor to development of cal- 

ciphylaxis. Although use of bisphosphonates is limitated in pa- 

tients with advanced renal failure, there are some experience of 

their use in calciphylaxis with good result in pain management, 

albeit with a limited series [29,30]. Pain management in this 

type of patients is of primary importance; the pharmacological 

groups, opioids included, should be used to improve the quality 

of life of these patients. 

7. Case Study 1 

The OAT was suspended and LMWH initiated at anticoagulant 

dosing. A skin biopsy confirmed the suspicion of calciphylaxis. 

The dose of cinacalcet was increased to 60 mg/die and sodium 

thiosulfate 25g, 3 times a week after HD was started: In addi- 

tion, vitamin K supplements, pain therapy with opioids and topi- 

cal treatment for major injuries. During the hospitalization there 

was no evidence of clinical improvement of skin lesions. After 

24 days the patient developed, sudden acute abdomen with ra- 

diological CT evidence of sigmoid colon perforation requiring 

urgent surgery and left hemicolectomy. After 56 days of hospi- 

talization the patient, died as a result of septic shock. Histologi- 

cal analysis on the colon has highlighted extensive calciphylaxis. 

(Figure 3) The intestinal wall was characterized by ischemic coli- 

tis with a perforated acute diffuse visceritis. In the intima-media 

of many medium and small caliber vessels of mesocolon there 

were circumferential calcium deposits with obliteration of the 

vessel lumen of 

8. Case Study 2 

The patient was suffering from type 2 diabetes since 1980, hyper- 

tension since 2000, atrial fibrillation since October 2014 (with 

onset with acute embolic ischemia of the lower limbs bilaterally). 

A skin biopsy confirmed the suspicion of calciphylaxis with evi- 

dence in the hypodermic adipose tissue of calcified material in 

the wall of some vessels and of calcium deposits in the adipo- 

cytes. (Figure 4) 

OAT was stopped and LMWH started, with supplements of vita- 

min K, cinacalcet and STS (25 g of STS 3 times a week at the end 

of dialysis infused in 250 ml of 5% glucose solution.). The topical 

lesion was treated with poultices of boric water, diflucortolone 

cream and fusidic acid ointment. 
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Figure 3: Vessels with thickened and calcified wall in perivisceral (gut) adipose 

tissue; hematoxylin and eosin (20x and 40x). 
 

Figure 4: Panel A: Von Kossa staining histochemistry showing black calcium 

deposits (40x). Panel B: Hematoxylin-eosin staining; vessel calcification in sub- 

cutaneous tissue (40x). 

The patient was proposed to perform sessions of hyperbaric 

therapy, but she, unable to tolerate the oxygen mask, was terri- 

fied by the hyperbaric chamber. 

An esophagogastroduodenoscopy and colonoscopy showed 

chronic gastroduodenitis and previous infectious colitis. Colonic 

biopsies did not show evidence of vascular calcifications. 

Clinically, there has been an improvement of the injury and 

pain. The patient was discharged in fair general conditions and 

planned sessions of infusion of STS as outpatient. 

9. Conclusion 

Calciphylaxis is difficult to manage; it imposes and early diag- 

nosis and therapy and should be prevented by early treatment of 

abnormal calcium-phosphate metabolism in patients on dialysis. 
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