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WHAT IS IT?WHAT IS IT?WHAT IS IT?WHAT IS IT?

•• CCalcific uremic arteriolopathy (CUA), also alcific uremic arteriolopathy (CUA), also 
called calciphylaxis, is a disorder of smallcalled calciphylaxis, is a disorder of small--
vessel calcification associated with the vessel calcification associated with the 
development of progressive cutaneous development of progressive cutaneous 
plaques and ulcers due to ischemiaplaques and ulcers due to ischemia



Hans SelyeHans SelyeHans SelyeHans Selye

•• Approximately 45 years ago, Hans Selye Approximately 45 years ago, Hans Selye 
published Calciphylaxis, which described published Calciphylaxis, which described 
induction of softinduction of soft--tissue calcification in tissue calcification in 
rodents.rodents.



•• Selye’s definition of calciphylaxisSelye’s definition of calciphylaxis
•• ‘‘a condition of induced systemic‘‘a condition of induced systemica condition of induced systemic a condition of induced systemic 

hypersensitivity in which tissues respond hypersensitivity in which tissues respond 
to appropriate challenging agents with ato appropriate challenging agents with ato appropriate challenging agents with a to appropriate challenging agents with a 
precipitous, though sometimes precipitous, though sometimes 
evanescent, local calcificationevanescent, local calcificationevanescent, local calcificationevanescent, local calcification



PREVALENCEPREVALENCEPREVALENCEPREVALENCE

•• estimated prevalence of CUA in ESRD patients is estimated prevalence of CUA in ESRD patients is 
4.1%.4.1%.

•• ManitobaManitoba
•• Of the 59 patients that developed calciphylaxis, Of the 59 patients that developed calciphylaxis, 

dd54 were on PD, 4 were on HD, and 1 was in 54 were on PD, 4 were on HD, and 1 was in 
predialysis. In the PD population, the mean predialysis. In the PD population, the mean 
yearly incidence from 1998 to 2003 was 4 5/100yearly incidence from 1998 to 2003 was 4 5/100yearly incidence from 1998 to 2003 was 4.5/100 yearly incidence from 1998 to 2003 was 4.5/100 
patientpatient--years, falling to 1.3/100 patientyears, falling to 1.3/100 patient--years in years in 
20042004--2006200620042004 2006 2006 



•• Gipstein et al  published the first case Gipstein et al  published the first case 
series in 1976, describing 11 patients with series in 1976, describing 11 patients with 
ESRD who developed medial calcinosis of ESRD who developed medial calcinosis of 
the arteries and painful ischemic ulcerthe arteries and painful ischemic ulcer



•• WomenWomen are affected by calciphylaxis 5 are affected by calciphylaxis 5 
times more frequently than men,times more frequently than men,

•• obesity obesity (body mass index (30 kg/m2) is (body mass index (30 kg/m2) is 
approximately 4 times more common in approximately 4 times more common in app o ate y t es o e co oapp o ate y t es o e co o
dialysis patients with calciphylaxis when dialysis patients with calciphylaxis when 
compared with dialysis patients without compared with dialysis patients without co pa ed d a ys s pa e s ouco pa ed d a ys s pa e s ou
calciphylaxis.calciphylaxis.



Factors Associated with Development Factors Associated with Development 
of Calcific Uremic Arteriolopathyof Calcific Uremic Arteriolopathyof Calcific Uremic Arteriolopathyof Calcific Uremic Arteriolopathy

E dE d l dil di•• EndEnd--stage renal diseasestage renal disease
•• HemodialysisHemodialysis
•• CalciumCalcium––phosphate product > 55 mg2/dL2phosphate product > 55 mg2/dL2
•• Prolonged hyperphosphatemiaProlonged hyperphosphatemia•• Prolonged hyperphosphatemiaProlonged hyperphosphatemia
•• Warfarin useWarfarin use
•• Diabetes mellitusDiabetes mellitus
•• ObesityObesity•• ObesityObesity
•• Hypercoagulable statesHypercoagulable states
•• Protein malnutritionProtein malnutrition
•• Caucasian raceCaucasian race
•• Elevated alkaline phosphataseElevated alkaline phosphatase
•• FemaleFemale









CLINICAL FEATURESCLINICAL FEATURESCLINICAL FEATURESCLINICAL FEATURES

•• The diagnosis of CUA is suspected by The diagnosis of CUA is suspected by 
clinical findings, namely severe painful clinical findings, namely severe painful 
necrotic skin ulceration in patientsnecrotic skin ulceration in patients



CLINICALCLINICALCLINICALCLINICAL

•• The initial cutaneous changes present as tender The initial cutaneous changes present as tender 
serpiginous, indurated plaques or livedo serpiginous, indurated plaques or livedo 

ti l i ith l bl b t d itti l i ith l bl b t d itreticularis, with palpable subcutaneous deposits reticularis, with palpable subcutaneous deposits 
of calcium or thickened blood vessels. There of calcium or thickened blood vessels. There 
may be surrounding pallor or ecchymosis andmay be surrounding pallor or ecchymosis andmay be surrounding pallor or ecchymosis and may be surrounding pallor or ecchymosis and 
associated hyperaesthesia.associated hyperaesthesia.

•• The hallmark clinical feature of CUA is severeThe hallmark clinical feature of CUA is severeThe hallmark clinical feature of CUA is severe The hallmark clinical feature of CUA is severe 
pain that is often refractory to standard pain that is often refractory to standard 
analgesics. Ulceration is likely a late presentation analgesics. Ulceration is likely a late presentation gg
of diseaseof disease







TYPESTYPESTYPESTYPES

•• proximal (on the trunk/buttocks/face) proximal (on the trunk/buttocks/face) 

•• distal (extremities).distal (extremities).

•• Cardiac ,penile, pulmonary , pancreatic  Cardiac ,penile, pulmonary , pancreatic  
d l CUA i f hid l CUA i f hiand ocular CUA presentations of this and ocular CUA presentations of this 

unusual disease may occur but are rare. unusual disease may occur but are rare. 
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PathogenesisPathogenesisPathogenesisPathogenesis





•• Pathogenesis of Pathogenesis of calciphylaxiscalciphylaxis: Hans : Hans SelyeSelye
to nuclear factor kappato nuclear factor kappa--B.B.

•• WeenigWeenig RH.RH.
•• J AmJ Am AcadAcad DermatolDermatol 2008 Mar;58(3):4582008 Mar;58(3):458--•• J Am J Am AcadAcad DermatolDermatol. 2008 Mar;58(3):458. 2008 Mar;58(3):458

71. 71. EpubEpub 2008 Jan 18. Review2008 Jan 18. Review













Figure 1. (A) Initial three-phase bone scan demonstrating soft tissue accumulation in thighs, distal femur, 
proximal tibia, and forearms

Araya, C. E. et al. Clin J Am Soc Nephrol 2006;1:1161-1166

Copyright ©2006 American Society of Nephrology

y



Figure 2. (A) There is abnormal soft tissue activity in the skin surface of both lower legs, consistent with 
calcific uremic arteriolopathy

Araya C E et al Clin J Am Soc Nephrol 2006;1:1161 1166
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•• PanniculitisPanniculitis may also be evident, and this may also be evident, and this 
remains the precursor of tissue necrosis remains the precursor of tissue necrosis 
that may extend to the subcutaneous fat.that may extend to the subcutaneous fat.

•• A giant cell reactionA giant cell reaction may also occur.The may also occur.The g a t ce eact og a t ce eact o ay a so occu eay a so occu e
obliterative vasculopathy is not limited to obliterative vasculopathy is not limited to 
arterial profiles, and both venules and arterial profiles, and both venules and a e a p o es, a d bo e u es a da e a p o es, a d bo e u es a d
capillaries can be affected.capillaries can be affected.



•• A modern definition of                                           A modern definition of                                           
Selye’sSelye’s calciphylaxiscalciphylaxis((calciphylacticcalciphylactic
h iti it ) i l d di th t ih iti it ) i l d di th t ihypersensitivity) includes a disease that is hypersensitivity) includes a disease that is 
caused by certain genetic aberrations, caused by certain genetic aberrations, 
medications,hormonesmedications,hormones, deficiency states,, deficiency states,medications,hormonesmedications,hormones, deficiency states, , deficiency states, 
inflammatory mediators, and other stimuli that inflammatory mediators, and other stimuli that 
are equivalent to are equivalent to Selye’sSelye’s sensitizers and sensitizers and 
challenge s These sensiti e s and challenge schallenge s These sensiti e s and challenge schallengers. These sensitizers and challengers challengers. These sensitizers and challengers 
directly or indirectly activate directly or indirectly activate NFkBNFkB and result in and result in 
bone pathology (bone pathology (osteopeniaosteopenia, , p gy (p gy ( pp ,,
osteoporosis,osteomalaciaosteoporosis,osteomalacia, , osteolysisosteolysis, and high, and high--
and and lowturnoverlowturnover bone disease) and vascular bone disease) and vascular 
calcificationcalcificationcalcification.calcification.



PTHPTHPTHPTH

•• For patients with calciphylaxis, PTH levels For patients with calciphylaxis, PTH levels 
range from low to high, indicating that a range from low to high, indicating that a 
PTH abnormality may be a cofactor in the PTH abnormality may be a cofactor in the 
pathogenesis of the disease, but it is not pathogenesis of the disease, but it is not 
diagnostic of calciphylaxis. Moreover, for diagnostic of calciphylaxis. Moreover, for 
patients receiving chronic hemodialysis, no patients receiving chronic hemodialysis, no 
statistically significant difference was statistically significant difference was 
observed in PTH levels of patients with observed in PTH levels of patients with 
calciphylaxis relative to controls.calciphylaxis relative to controls.



Skin BiopsySkin BiopsySkin BiopsySkin Biopsy

•• The role of cutaneous biopsy in the The role of cutaneous biopsy in the 
diagnosis of calciphylaxis is controversial, diagnosis of calciphylaxis is controversial, 
with fears that the traumatization itself with fears that the traumatization itself 
can lead to ulceration and infection. can lead to ulceration and infection. 
However, only a biopsy allows a reliable However, only a biopsy allows a reliable 
diagnosis.diagnosis.





•• HistologyHistology
•• The hallmark histological finding is smallThe hallmark histological finding is smallThe hallmark histological finding is small The hallmark histological finding is small 

vessel (up to 600mmdiameter) vessel (up to 600mmdiameter) 
calcification (the primary event),  intimal calcification (the primary event),  intimal ca c cat o (t e p a y e e t), t aca c cat o (t e p a y e e t), t a
proliferation  ,endovascular fibrosis and proliferation  ,endovascular fibrosis and 
intravascular thrombosis.intravascular thrombosis.a ascu a o bos sa ascu a o bos s





















MORTALITY RATEMORTALITY RATEMORTALITY RATEMORTALITY RATE--

•• mortality rate at 6 monthsmortality rate at 6 monthsmortality rate at 6 months                mortality rate at 6 months                
33%33% in patients with CUA who presented in patients with CUA who presented 
only with only with cutaneouscutaneous plaquesplaqueso y to y t cuta eouscuta eous p aquesp aques

•• 80%80% once ulceration developedonce ulceration developed



Factors assoc with outcomeFactors assoc with outcome









Operative TreatmentOperative Treatmentpp

•• subtotal or total parathyroidectomysubtotal or total parathyroidectomy
•• serial wound débridement or amputation.serial wound débridement or amputation.serial wound débridement or amputation. serial wound débridement or amputation. 







Nonoperative TherapyNonoperative Therapyp pyp py





Sodium ThiosulfateSodium ThiosulfateSodium ThiosulfateSodium Thiosulfate

•• Based on treatment of calcium Based on treatment of calcium 
urolithiasis,tumoral calcinosis and urolithiasis,tumoral calcinosis and 
nephrocalcinosisnephrocalcinosis

•• First reported in 2004First reported in 2004st epo ted 00st epo ted 00
•• Dose 25g iv Dose 25g iv tiw after HDtiw after HD





Mechanism of ActionMechanism of ActionMechanism of ActionMechanism of Action

•• Chelates calcium in the form of calcium Chelates calcium in the form of calcium 
thiosulfate salts which are 250thiosulfate salts which are 250--100 000X 100 000X 
more soluble than other Ca saltsmore soluble than other Ca salts

•• Antioxidant propertiesAntioxidant propertiest o da t p ope t est o da t p ope t es
•• Induces endothelial nitric oxide synthesis Induces endothelial nitric oxide synthesis 

and therefore repair endotheliumand therefore repair endotheliumand therefore repair endotheliumand therefore repair endothelium



Side EffectsSide EffectsSide EffectsSide Effects

•• Rhinorrhoea,sinus Rhinorrhoea,sinus 
congestion,nausea,vomitingcongestion,nausea,vomiting

•• Metabolic acidosisMetabolic acidosis



Duration of therapyDuration of therapyDuration of therapyDuration of therapy

•• ? 6 months after lesion clears? 6 months after lesion clears

•• ResponseResponse improvement pf pain decreasedimprovement pf pain decreased•• ResponseResponse--improvement pf pain,decreased improvement pf pain,decreased 
inflammation and rapid healing of ulcers in inflammation and rapid healing of ulcers in 
weeksweeksweeksweeks









Issues in CanadaIssues in CanadaIssues in CanadaIssues in Canada

•• CostCost------approx C$ 100,000 per annum!!!approx C$ 100,000 per annum!!!



Frequent DialysisFrequent DialysisFrequent DialysisFrequent Dialysis

•• Dialysis 5Dialysis 5--6 times a week6 times a week









•• CalciphylaxisCalciphylaxis RegistryRegistry
••
••
•• Patient CriteriaPatient Criteria
••
•• Does your patient have both of the following criteria?Does your patient have both of the following criteria?
••
•• YesYes NoNo Subcutaneous ischemia with Subcutaneous ischemia with infarctedinfarcted or       or       

necrotic skin lesionsnecrotic skin lesions
••
•• ANDAND
••
•• History of secondary hyperparathyroidism with persistently History of secondary hyperparathyroidism with persistently 
•• elevated calcium x phosphorus product greater than 50 elevated calcium x phosphorus product greater than 50 p p p gp p p g

mgmg22/dl/dl22
••


