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Calciphylaxis



Epidemiology of Calciphylaxis
Incidence and prevalence
Very rare disease (1 à 4 % of dialysis patients)
(Levin  AJN 13:448-453, 1993, Angelis Surgery 122:1083-1090, 1997)  

German CUA Registry
Brandenburg V. et al.
--------------------------------------
35 cas/year
160 cases of calciphylaxis 
prospecrtively collected 
between 2006 and 2015

24 cas/year in France
(2015-2017) 

Nigwekar S et al., Am J Nephrol 37:325-332, 2013

MGH. Boston, USA

1 to 4 % in USA
1.7 % in Japan
0.4 to 1 % in Europe

Gaisne R. et al. BMC Nephrol 2020
89 cases over 10-year period
Western France



Incidence and prevalence in French Polynesia (Tahiti)

Population : 275 918
Approximately 100 patients incidents in dialysis per year
An incidence 10 fold higher than in Europe

2018 : 15/1000 persons 15/100 patients 
2017: 17/1000 17/100 patients
2016: 11.8/1000 11/100 patients

2015: 11.8/1000 11/100 patients

Résultats préliminaires du Dr Arnaud LIONET

Epidemiology of Calciphylaxis
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Factors Associated with 
Calciphylaxis

Facteurs de risque General CKD-Related
Woman Dialysis ou renal transplantation

Obesity Inflammation

Diabetes Malnutrition (weight loss)

Caucasian Hypo-albuminemia

Cancer (melanome, breast, myeloma, 
leukemia, etc.)

Hyperparathyroidism

Treatments :

Liver fibrosis (cirrhosis) Vitamin D

Immune disease (Lupus, rheumatoid 
polyarthritis, etc.)

Anti-vitamin K

Crohn disease Steroids

Thrombophilia

Coronary artery disease



Factor Odd Ratio IC p

Anti-vitamin K therapy 11.4 2.7-48.1 0.0009

Hypo-albuminemia
(for each decrease of 1 g/L)

19.8 4.4-89.5 0.0001

Glycemia
(for each incease of 1 g/L)

3.7 1.0-12.9 0.03

Calcemia
(for each increase of 1 mg/dL)

3.2 1.6-6.3 0.0008

Hyperphosphatemia 3.5 0.008

Number of insulin injection (3) 1.8 1.3-3.4 <0.05

1- Rivet J, Lebbe C, Urena P., et al. Arch Dermatol 142:900-9006, 2006
2- Hayashi M. et al. NDT 27:1580-1584, 2012

Factors Associated with Calciphylaxis
6 Major Risk Factors

3- Nigwekar S. et al. JASN 2016 
4- Gaisne R. et el. BMC Nephrol 2020



N = 218 dialysis CUA 2006 – 2015. Dialysis Vintage

Diagnosis of Calciphylaxis
Analysis of the EuCalNet Registry (2019)

Parameter All HD/HDF
N= 193 (100%)

PD
N = 25 (100%)

Men HD/HFD
(n = 72)

Women
HD/HDF
(n = 121)

Age (year) 70 (62-76) 64 (55-74) 69 (61-76) 71 (64-77)

Caucasians (%) All All

Females 121 (63%) 12 (48%)

Time interval to 
diagnosis (days)

24 (11-50) 24 (12-42) 30 (14-60) 21 (10-46)

Time interval since
start of dialysis to CUA 
diagnosis (months)

30 (7-56) 46 (29-69) 25 (4-50) 34 (7-64)

Vincent Brandenburg ERA-EDTA 2019
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Livedo

Central necrotic lesion

Clinical Aspect of Calciphylaxis
Initial Lesions



Clinical Aspect of Calciphylaxis
Evolution



Scares

Necrosis, Gangrene

Clinical Aspect of Calciphylaxis
Evolution



Clinical Aspect of Calciphylaxis
Evolution

Ulceration, scare and necrotic lesions (legs, breast…



Clinical Aspects of Calciphylaxis
Evolution

Courtoisy from Dr Arnaud LIONET
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Moe SM. et al., Kidney Int 61:638-647, 2002 

Clinical Aspects of Calciphylaxis
Evolution



Jenkins M. et al., Infect Urol 14:105-109, 2001 

Clinical Aspects of Calciphylaxis
Evolution



Naranjo A et al., Am J Opht, 2022

Clinical Aspects of Calciphylaxis
Retinal arteria and vein occlusion
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Results: Massive calcification of the intima layer
Severe arterial stenosis, media calcification, and endovascular fibrosis
Extra-vascular calcification around adipocytes
Large calcification of sub-cutaneous capillar

Rivet J, Lebbe C, Urena P., et al. Arch Dermatol 142:900-9006, 2006

Diagnosis of Calciphylaxis
« Punch » Skin Biopsy  



Ellis L, et al. Kidney Int 94:390-395, 2018

Diagnosis of Calciphylaxis



Ellis L, et al. Kidney Int 94:390-395, 2018

Diagnosis of Calciphylaxis



Liu Y., Frontiers 2022 (in press)

Diagnosis of Calciphylaxis
Standard Radiography and CT



Liu Y., Frontiers 2022 (in press)

Diagnosis of Calciphylaxis
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Traditional Treatments

- Pain  relief                                    

- Dialysis intensification                  (16,9%)

- Surgical                                             (29,2%) 

- Prevention of  infection                (16,1%)

- Nutritional supplementation

- Stop anti-vitamin K (25,4%)

- Vitamin K supplementation (17,7%)

- Limiting calcium prescription        (23,8%)

- Limiting active vitamin D use        (16,2%)

Analysis of the German EuCalNet Registry (2019)

Paracetamol, gabapentine, pregabaline et amitriptyline
opioids, fentanyl

GENERAL MEASURES

- Parathyroidectomy

- Calcimimetics (10,8%)

- Sodium thiosulfate (STS)                  (21,7%)

- Bisphosphonates

- Hyperbaric oxygenation

- Albumin

- Statins

- Antagonist of endothelin receptor

SPECIFICS



Parathyroidectomy for the 
Treatment of Calciphylaxis



Parathyroidectomy Improves the Healing of 
Calciphylaxis Lesions and Survival Rate in Dialysis

Patients with SHPT

Girotto J et al. Surgery 130:645-651, 2001

7 patients

6 patients



Calcimimetics for the 
Treatment of Calciphylaxis



Cinacalcet HCl Induced the Regression of 
Calciphylaxis Lesions

Sharma A, et al. Br J Dermatol 155 (6):1295-1297, 2006

Before 3                          6        month

PTH (pg/ml)              190                                 11                        12

Calcemia (mmol/L)           2.55 2.45 2.09

Phosphatemia (mM)       3.19 1.55 1.55



Calcimimetic in the Treatment of Calciphylaxis

Nephrol Dial Transplant 23: 387-389, 2008



Reduction of Calciphylaxis Incidence in the
EVOLVE Study

Floege J. CJASN 10: 800-807, 2015

Among the 3861 
trial patients who
received at least 
one dose of the 
study drug, 18 
patients 
assigned to 
placebo and six 
assigned to 
cinacalcet 
developed CUA 
(unadjusted
relative hazard, 
0.31; 95%
confidence 
interval [95%CI], 
0.13 to 0.79; 
P=0.014).



Bisphosphonates for the 
Treatment of Calciphylaxis

Bisphosphonate (P-C-P) bonds are biologic analogues of naturally produced
pyrophosphate (P-O-P) bonds. Bisphosphonates are not metabolized.

P - C - P

P - O - P



Bisphosphonates

8 patients

5 on hemodialysis

3 kidney transplanted

______________________________________

Calciphylaxis lesions regressed in all patients 
4 to 24 weeks after treatment by 

1 patient 70 mg/d oral alendronate

4 patients 35 mg/w oral residronate

3 patients 6 mg i.v. ibandronate

Or 60 mg i.v. pamidronate monthly  



Bisphosphonates

Torregrosa V. et al. Clin Nephrol 2015



Sodium Thiosulfate for the 
Treatment of Calciphylaxis



S

O- OS

O-

2Na+ + Na2S2O3
Donneur d’électron

Capteur de cation

GSSG  +  2Na2S2O3 4NaHSO4 +  2GSH  +  2H2O2
Ox-Glutathione Glutathione

02
-

5H202

Ca++ +  Na2S2O3 CaS - SO3 +  2Na+

10 to 25 g during the last 30-60 min of the dialysis session.

Calcium binding effect

Antalgic

Anti-proliferative effect on vascular smooth muscle cells

Anti-thrombotic

Anti-oxidant

Mode of Action of Sodium Thiosulfate

Anti-oxidants____

-Selenium

-Vitamin E

-DMSO

-Catalase

-Gluthatione transferase

-Gluthatione peroxidase

Plus soluble



01 NOV 2007 04 DEC 2007 10 JAN 2008 31 JAN 2008

Evolution of Calciphylaxis Lesions after Sodium Thiosulfate



Ackermann F et al., Arch Dermatol 143:Oct 2007

Effect of Sodium Thiosulfate on Calciphylaxis

T0 T3 months



Nigkwekar S et al., CJASN 2013

70%



Nigkwekar S et al., CJASN 2013



New Treatments

1- SNF-472

2- Rheopheresis



SNF-472 : First-In-Class Inhibitor of 
Cardiovascular Calcification

The dose of SNF472 : 400, 450, 700, or 900 mg, based on dry body weight.
Average dose of 7 mg/kg (range, 5.6–8.6 mg/kg).
Perfused during 2.5-4h of dialysis sessions.



Improvements in Calciphylaxis Wound Healing 
During SNF-472 Treatment: Results of a Phase 2 Trial

Gould L., et al. (ERA-EDTA 2019).       Sinha S. ASN 2020       Brandenburg V. J Nephrol 22:811-821, 2019 

14 HD Patients



Improvements in Calciphylaxis Wound Healing 
During SNF-472 Treatment: Results of a Phase 2 Trial

Brandenburg V. J Nephrol 22:811-821, 2019 Bates-Jensen Wound Assessment Tool (BWAT)



Improvements in Calciphylaxis Wound Healing 
During SNF-472 Treatment: Results of a Phase 2 Trial

Brandenburg V. J Nephrol 22:811-821, 2019 



Improvements in Calciphylaxis Wound Healing 
During SNF-472 Treatment: Results of a Phase 2 Trial

Brandenburg V. J Nephrol 22:811-821, 2019 



New Treatments

Rheopheresis

Double filtration rheopheresis
Eliminates LDL particles
Decreases high m.w. proteins (α2- macroglobulin, IgM)
Decreases plasma viscosity
Improves hemorheology and microcirculation



Rheopheresis

Bouderlique E., et al. Ther Apher Dial 22:413-4, 2018



Rheopheresis

Robert T., et al. Nephrol Carlton Vic 25:298-304, 2020



Rheopheresis



Conclusions

1- The calciphylaxis (CUA) is a rare disease (0.4 to 4%)

2- The calciphylaxis results from an active mineralization process
involving; a) the activation of osteogenic factors such as BMP-2,
Cbfa1, ALP, others; b) the mineralization and ossification of an
extracellular matrix with deposition of hydroxyapatite; and c) the
extensive remodeling of the extracellular matrix

3- No specific treatment exists for calciphylaxis. However, it
requires the correction of bone and mineral disorders, improving
nutritional status, when possible withdrawing anti-vitamin K,
sodium thiosulfate, and soon SNF-472

4- The calciphylaxis has a very bad prognosis (40-80 % mortality)
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