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Case Report

Introduction

Calciphylaxis is a rare and severe complication characterized 
by calcification of arterioles and capillaries in the dermis and 
subcutaneous adipose tissue that leads to ischemia, necrosis, 
and painful skin lesions in patients with end-stage renal dis-
ease (ESRD). It is also known as calcific uremic arteriolopa-
thy. The term calciphylaxis is known to modern medicine for 
more than 50 years, initially described by Selye in 1961, 
based on his experience of promoting vascular calcification 
in rodents.1 Although what was described by Selye as “calci-
phylaxis” in rodents does not fit precisely that was observed 
in patients, “calcific uremic arteriolopathy” is a more accu-
rately descriptive term. Calciphylaxis occurs most com-
monly with ESRD. It has also been described in patients with 
normal renal function, and chronic kidney disease, which is 
termed as non-uremic calciphylaxis.2 Nonetheless, due to the 
sparse incidence, poor understanding of pathogenesis, lack 
of standardized treatment guidelines, and the relentless clini-
cal course makes the management of calciphylaxis very chal-
lenging. It is a lethal disease with high morbidity and 
mortality, with an estimated 6-month survival of approxi-
mately 50%.3 As per the US Renal Data System, the mortal-
ity of calciphylaxis patients on long-term hemodialysis is 
3-fold higher than the patients without calciphylaxis.4 We 

present a case of calciphylaxis successfully managed in the 
patient who has ESRD on home hemodialysis.

Case Presentation

A 51-year-old female with the history of ESRD on home 
hemodialysis, antiphospholipid syndrome on warfarin, sys-
temic lupus erythematosus, diabetes mellitus, hyperparathy-
roidism, and bowel obstruction followed by the surgical 
repair in the past admitted to the hospital with severe pain and 
hardness in the abdominal wall as shown in Figure 1a. The 
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patient was initially diagnosed with abdominal wall hemato-
mas and was advised to stop the warfarin. Even with warfarin 
on hold, the lesions increased in size, became more painful, 
and started to ulcerate as showed in Figure 1b. The patient has 
been on home hemodialysis for 2 years prior to the onset of 
symptoms and undergoes 5 times a week dialysis treatment. 
The medications include calcitriol 0.25 µg daily, ergocalcif-
erol 50 000 IU weekly, omeprazole 40 mg daily, oxycodone-
acetaminophen 10-325 mg every 6 hours as needed for pain, 
ferric citrate 210 mg 2 tablets with meals and 1 tablet with 
snack, pentoxifylline 400 mg daily, prednisone 5 mg daily, 
febuxostat 80 mg daily, hydroxychloroquine 200 mg daily, 
warfarin 2 mg daily, insulin glargine 25 units every day, and 
insulin sliding scale. The patient has been on warfarin for 10 
years because of antiphospholipid syndrome.

The patient was seen at home dialysis clinic 2 weeks after 
the hospital admission, and clinical diagnosis of calciphy-
laxis was made. The vital signs on presentation were tem-
perature of 97°F, pulse rate of 96 beats per minute, respiratory 
rate of 18 breaths per minute, and blood pressure of 145/82 
mm Hg. Patient was in distress from pain, abdominal exami-
nation revealing an eschar of 13 cm × 6 cm on right lower 
abdomen with purulent drainage and surrounding erythema 
as shown in Figure 1b. Firm subcutaneous lumps were felt 
bilaterally on the lower abdomen, which are tender to palpa-
tion. Rest of the examination was nonsignificant.

The laboratory data revealed white blood cell count 10.9 
× 103 cells/µL, hemoglobin 10.6 g/dL, sodium 135 mEq/L, 
potassium 4.5 mEq/L, carbon dioxide 23 mEq/L, blood urea 
nitrogen 69 mg/dL, creatinine 7.7 mg/dL, parathyroid hor-
mone 333 pg/mL, calcium 9 mg/dL, phosphorus 5.7 mg/dL, 
calcium phosphorus product elevated at 51.3, vitamin D 
level 16.4 ng/mL, and albumin level 3.1 g/dL. Patient was 
meeting the goal of dialysis adequacy. The laboratory data 
before, during, and after presentation are summarized in 
Table 1. Home hemodialysis prescription is summarized in 
Table 2.

The patient’s calcium supplements were stopped. Patient 
was started on sodium thiosulfate 3 times a week with home 
hemodialysis. The home dialysis frequency was increased to 
6 times a week. Patient was referred to the dermatology, 
hematology, endocrine surgery, and wound care. The patient 
was resumed back on warfarin as the benefits of being 

Figure 1. (a) The blistering of the abdominal wall. (b) Ulceration with purulence on the abdominal wall. (c) Completely healed ulcer on 
the abdominal wall at 4 months with treatment.

Table 1. Laboratory Data Before, During, and After presentation.

Laboratory

2 Months 
Before 

Presentation

1 Month 
Before 

Presentation
On 

Presentation

1 Month 
After 

Presentation

2 Months 
After 

Presentation

3 Months 
After 

Presentation

4 Months 
After 

Presentation

5 Months 
After 

Presentation

6 Months 
After 

Presentation

Calcium, mg/dL 8.7 8.7 8.3 8.5 8.8 9.6 9.7 9.8 9.9
Phosphorus, mg/dL 6.7 6.5 5.7 3.9 2.5 4.4 4.7 5.4 4.1
Parathyroid hormone, pg/mL 368 441 333 155 49 46 82 125 129
Calcium-phosphorus product 58.3 56.6 47.3 33.2 22 42.2 45.6 52.9 40.6

Table 2. Dialysis Prescription.

Treatment time: 3 hours, 5 times a week
Dialysis bath sodium 140 mEq/L, potassium 1 mEq/L, calcium 3 

mEq/L, lactate 40 mEq/L
20 L solution, flow fraction 35%
Blood flow rate (QB) 400 mL/min
Dialysate flow rate 200 mL/min
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anticoagulated outweighed the risks. Hematology agreed 
with plan to continue warfarin. Dermatology confirmed the 
diagnosis of calciphylaxis and deferred the biopsy because of 
extensive necrosis. The patient was managed meticulously 
with wound care with frequent dressing changes and periodic 
debridement. The course of wound healing was described in 
images with timeline (Figure 1a, b, and c). Endocrine surgery 
deferred parathyroidectomy as the parathyroid hormone was 
in acceptable range. The ulcers completely resolved in 4 
months (Figure 1c), wound care was discontinued, sodium 
thiosulfate infusions were stopped, and the patient’s home 
dialysis frequency was decreased to 5 times a week.

Discussion

Calciphylaxis is known to modern medicine for a long time 
but remains a poorly understood entity due to its rarity. The 
most recent estimate places the incidence of calciphylaxis 
at 3.5 new cases/1000 patient-years among patients with 
ESRD on hemodialysis.5 It is possible that misdiagnosis or 
subclinical disease may be attributed to lower than the 
actual incidence.

Various case-controlled studies have proposed different 
risk factor associations for the calciphylaxis, but they are 
limited by sample size being small and experience from sin-
gle center only. Nigwekar et al described 62 cases and identi-
fied risk factors for the development of calciphylaxis, such 
as hypercalcemia, calcitriol therapy, warfarin therapy, and 
hypoalbuminemia.6 Weenig et al identified increased cal-
cium-phosphorus product, obesity, liver disease, increased 
albumin levels, and systemic corticosteroid use as risk fac-
tors in 49 patients.7 Fine and Zacharias described 36 patients 
who are predominantly on peritoneal dialysis (78%) and 
identified calcium binder therapy, high serum phosphorus, 
peritoneal dialysis, diabetes mellitus, and vitamin D analogs 
as risk factors for calciphylaxis.8 Hayashi et al studied 28 
Japanese hemodialysis patients and identified that warfarin 
therapy, elevated calcium, and low serum albumin are asso-
ciated with calciphylaxis.9 Mazhar et al studied 19 patients 
with calciphylaxis and majority were on hemodialysis and 
there was 8-fold independent increase in the death rate.10 
Most of the patients in the above-mentioned studies were 
females and had a mean age of 54 to 59 years.6-10

Calciphylaxis is more common in Caucasians, female pre-
ponderance, and commonly reported in the fifth decade of 
life.6-10 Calcium-phosphorus dysregulation in dialysis patients 
is traditionally considered as a risk factor for the development 
of calciphylaxis but has been described in patients without any 
significant bone mineral abnormalities.11 Other comorbid con-
ditions that are associated with calciphylaxis are diabetes, obe-
sity, autoimmune conditions like lupus, rheumatoid arthritis, 
antiphospholipid antibody syndrome, hypercoagulable condi-
tions, and liver disorders.12 Obesity is considered as a risk fac-
tor for proximal calciphylaxis in areas like trunk, thighs, and 

breasts.11 Patients who are on dialysis for more than 6 years 
are considered at risk of developing calciphylaxis.13 Active 
vitamin D analogs, calcium-based binders, calcium supple-
ments, iron therapy, warfarin, methotrexate, corticosteroids, 
and ultraviolet light can potentially trigger the development of 
calciphylaxis.6-9,12,14

The skin lesions associated with calciphylaxis are quite 
variable in appearance.15 The firm calcified subcutaneous 
lesions, which are tender to touch in patients on dialysis, 
should raise the possibility of calciphylaxis.15,16 Clinically, 
patients have skin lesions that are severely painful with poor 
healing and ulcerations, which are complicated by superim-
posed infections.15,16 Black eschar is demonstrated in the 
ulcerated lesions.17 Patients with calciphylaxis also have sys-
temic vascular calcifications, although skin condition is the 
predominating feature, and hence, it is regarded as a system-
atic disease process.18

Identification of risk factors, as well as the factors pro-
moting the progression of lesion, should be addressed. 
Many clinical conditions like vasculitis, nephrogenic sys-
temic fibrosis, atherosclerotic vascular disease, warfarin 
necrosis, and purpura fulminans can clinically mimic calci-
phylaxis.17 Careful elicitation of history, characteristic clin-
ical findings, area of distribution, and biopsy findings will 
differentiate these conditions from calciphylaxis. Warfarin 
necrosis mainly occurs within the first 10 days after starting 
warfarin therapy due to the imbalance between anticoagu-
lant and procoagulant pathways creating hypercoagulable 
state paradoxically.17 This condition improves after discon-
tinuation of warfarin. Our patient was on long-term antico-
agulation on warfarin, but the timeline did not fit into the 
diagnosis of warfarin necrosis.

Skin biopsy establishes the diagnosis of calciphylaxis and 
excludes the mimickers.17 The risks associated with skin 
biopsy like ulceration, bleeding, and infection should be taken 
into account when skin biopsy is considered.17 Skin biopsy by 
an experienced dermatologist or surgeon will maximize the 
yield.17 A punch biopsy is preferred and safer than incisional 
biopsy even though the yield is better with the latter.19 The 
biopsy in the necrotic areas and central part of an ulcer may 
provide dismal results.17

The initial event implicated in the pathogenesis of calci-
phylaxis is arteriolar calcification, followed by thrombosis 
and ischemia of skin.20,21 Calcification, microthrombi, and 
fibrointimal hyperplasia in subcutaneous arteries and arteri-
oles is the histological hallmark leading to ischemia.22-24 The 
media of the small arteries and arterioles is involved by cal-
cification, and intimal layer involvement has been described, 
thus leading to vascular endothelial injury and dysfunction.16 
Alizarin red and von Kossa are the special stains used to 
detect microcalcification, and the yield is better when they 
are used together.24

The laboratory tests should evaluate the risk factors for 
calciphylaxis comprehensively as outlined in Table 3.17
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No radiological tests or biomarkers have been compre-
hensively evaluated and clinically recommended, even 
though they may aid in the diagnosis of calciphylaxis.17

The involvement of an integrated interdisciplinary and 
multifaceted approach is key to the success of the calciphy-
laxis treatment.25 A comprehensive management plan should 
be formulated as soon as the diagnosis of calciphylaxis is 
suspected with the involvement of various specialties like 
nephrology, dermatology, pathology, pain management, 
endocrine surgery, general surgery, nutrition, and wound 
care. No randomized controlled trials have been published 
on the management of calciphylaxis, and the treatment rec-
ommendations are based on case reports, case series, and 
retrospective cohort studies. The key aspects of management 
are summarized in Table 4.

The wound care management goal is to facilitate wound 
healing, keep wound bed free of necrotic tissue, and preven-
tion of wound infection. An experienced burn center or wound 
care team involvement is critical for the wound healing pro-
cess. Surgical management like wound debridement is very 
controversial and must be considered only on a case-by-case 
basis. Chemical debridement is preferable than surgical 
debridement when the wound is not infected, with limited tis-
sue involvement and dry eschar.26,27 The aim is to remove the 
necrotic tissue without hampering with healthy healing tissue. 
In a retrospective analysis from the Mayo Clinic involving 63 
patients with calciphylaxis, the 1-year survival rate was 
61.6% in patients who underwent surgical debridement com-
pared with 27.4% who did not. However, the disease severity 
was not matched among the patients.7 Distal calciphylaxis 
was managed with a combined approach of deep ulcer shav-
ing and split-thickness skin transplantation.28 Hyperbaric 
oxygen therapy is recommended as second-line therapy for 
recalcitrant calciphylaxis wounds.29 Very few cases reports 

mentioned treatment with sterile maggot therapy.30 Antibiotic 
therapy should be instituted promptly when the features of 
infection are suspected.

The pain originates from the ischemia with a possible 
contribution from the neuropathic component and can be 
very challenging. Opioids are the key in the management of 
pain in calciphylaxis, and potential side effects like hypoten-
sion, and altered mental status from the accumulation of neu-
rotoxic metabolites are encountered in patients with renal 
insufficiency, so close monitoring is warranted.31 The 
involvement of the pain management team is an effective 
strategy in addressing this issue.

We need to maintain calcium and phosphorus within the 
normal reference range along with the parathyroid hormone 
level between 150 to 300 ng/mL. The patients should avoid 
calcium-based supplements, calcium-based binders, as well 
as high-calcium dialysis bath.32 Cinacalcet should be used in 
the management of secondary hyperparathyroidism com-
pared with vitamin D analogs.33 There is a reduced risk of 
calciphylaxis in cinacalcet arm compared with placebo in the 
Evaluation of Cinacalcet Hydrochloride Therapy to Lower 
Cardiovascular Events (EVOLVE) trial, which includes 
3883 dialysis patients, but the event occurrence was low in 
the study.34 Cinacalcet minimizes the risk of adynamic bone 
disease, hungry bone syndrome, and accompanying surgical 
wound infection compared with parathyroidectomy.35

Warfarin therapy, iron, and trauma from insulin injections 
are linked to the development of calciphylaxis in epidemio-
logical data.17 The risk-benefit impact of continuing warfarin 
has to be taken into account, depending on the indication of 

Table 3. Laboratory Tests to Evaluate the Risk Factors for Calciphylaxis.

Serum calcium, phosphorus, intact parathyroid hormone, 25 hydroxy vitamin D, and alkaline phosphatase
Serum creatinine, blood urea nitrogen, serum sodium, potassium, magnesium, and urinalysis
Serum transaminases, alkaline phosphatase, and serum albumin
White blood count with differential, hemoglobin and hematocrit, and platelet count
Prothrombin time, international normalized ratio, and partial thromboplastin time
Antiphospholipid antibody, protein C deficiency, protein S deficiency, and antithrombin III deficiency panels
C-reactive protein and erythrocyte sedimentation rate
Complete malignancy and autoimmune disease workup

Table 4. Key Aspects of Management.

Calcium, phosphorus, and calcimimetic management
Meticulous wound care
Antibiotic therapy
Pain management
Avoidance of triggers
Nutritional management
Specific medical therapy

Table 5. Management of Calciphylaxis Based on Data From 
Large Nationwide Registry From Germany.

Surgical wound management 29%
Increase dialysis duration or frequency 17%
Sodium thiosulfate 21%
Antibiotics 16%
Initiate cinacalcet 11%
Stopping warfarin 25%
Decreasing or stopping calcium containing 
phosphate binders

24%

Stopping or decreasing the dose of vitamin D 16%
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using warfarin, and the safety of alternative anticoagulants is 
not established in patients with renal impairment. Other 
approaches would be switching the immunosuppressive 
medications that do not interfere with wound healing and 
rotation of the injection sites from subcutaneous insulin or 
heparin to minimize trauma.17

The optimization of dialysis prescription plays a critical 
role in the management of calciphylaxis. Approaches like 
increasing dialysis duration and frequency have been 
described, but there is no conclusive data available to sup-
port this approach.36 Peritoneal dialysis has been attributed 
to the development of calciphylaxis compared with hemodi-
alysis in the literature.8 Transitioning patients from perito-
neal dialysis to hemodialysis is not routinely recommended.

Nutritional consult should be obtained to prevent the pro-
tein-energy malnutrition. There is a lack of evidence to sup-
port alternative approaches like enteral and parenteral 
nutrition when oral intake is inadequate.37

The most commonly used intervention in the manage-
ment of calciphylaxis is administering intravenous sodium 
thiosulfate, which is an off-label use.38 Its use was first 
reported in a case report in 2004, and the possible mecha-
nism is through acting as a reducing agent that forms water-
soluble complexes with minerals and metals.39 There are no 
prospective studies done with sodium thiosulfate; the avail-
able data are in 53 patients from a multicenter cohort study 
through a physician survey. It was administered as 25 g intra-
venously in 100 mL normal saline over the last 30 minutes of 
hemodialysis in a 70-kg person 3 times a week.38 Nausea, 
vomiting, hypotension, fluid overload, and metabolic acido-
sis are the most common side effects that sometimes war-
rants in dose reduction or drug discontinuation.38 The 
calciphylaxis improved in 70% of the patients, and the study 
has limitations of survey bias. The optimal duration of the 
therapy is unknown, but the response in pain and lesion 
improvement in the first 2 weeks will predict the long-term 
outcome. The possible mechanism of action is through an 
inhibitory effect on direct vascular calcification, antioxida-
tion, and vasodilatation. Sodium thiosulfate, when adminis-
tered intralesionally, results in the resolution of calciphylaxis 
lesions as described in 4 patients.40 Sodium thiosulfate 
results in chemical peritonitis when administered intraperito-
neally and should be avoided.41

There has been literature on different treatment modalities 
like bisphosphonates, vitamin K, low-density lipoprotein 
apheresis, low-dose tissue plasminogen activator infusion, 
but these should be considered on an individual basis.42-45 
The data from a large nationwide registry in management of 
calciphylaxis are summarized in Table 5.46 The wound heal-
ing based on case reports and case series in cohort studies 
using different strategies as discussed above are summarized 
in Table 6.7,38,47

Conclusion

Calciphylaxis is a sporadic disease, frequently encountered 
in the patients undergoing hemodialysis and carries a very 
grave prognosis. Current treatment is rarely effective, so pre-
ventive strategies play an important role by modifying the 
risk factors that promote the development of calciphylaxis.
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