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and long-term outcomes
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SUMMARY

Calcific uraemic arteriolopathy, also named calciphylaxis, is a rare but serious di-
sorder characterized by medial mural calcification of small vessel leading to tissue
ischaemia. It most commonly occurs in end stage renal disease patients on dialysis
or recently received renal trasplant with chronic nephropathy allograft. The patho-
genesis of calciphylaxis is poorly understood. Abnormalities in mineral metabolism
are clearly involved, but the specific factors that induces this disorder are not com-
pletely known. Objectives: Describe the main clinical features, outcomes and fo-
llow up of all calciphylaxis cases recorded in our dialysis unit in order to analise
the incidence, the main biologic parameters and the therapeutic background in
wich calciphylaxis appeared. Material and methods: We performed a descriptive
study about all the calciphylaxis cases diagnosed at our dialysis unit beetwen the
years 1991 and 2005. Results: 8 cases, 6 women. Mean age: 65.3 years. All the
patients were on haemodialysis treatment (one previous renal transplant). Mean
time on dialysis was 76.6 months. Cumulative incidence was 1.17%. The principal
end stage renal disease aethiology was neprhoangioeslerosis in four patients. Se-
condary hiperparatyrhoidism was present in 4 patients and 2 of them had been
paratyrhoidectomized previously. A second cutaneus biopsy was needed for co-
rrect diagnosis in 3 patients. Calciphylaxis distal lesions were present in 7 patients.
Two cases required urgent paratyrhoidectomy in order to control calciphylaxis.
Only in 2 cases a Ca x P product > 60 mg/dL was present and 3 cases had PTHi
values higher than 300 pg/mL. Calcium phospate binders and vitamin D were pre-
sent in 2 and 4 cases, respectively. One patient with proximal calciphylaxis died
due to skin injury infection. Conclusions: Calciphylaxis is a rare disorder but not
exceptional, related to end stage renal disease patients. The diagnosis requires a
high clinical suspicion, beeing sometimes dificult to distinguish from other entities
in spite of pathological study. Proximal distribution of calciphylaxis had worst
prognostic. Metabolic disorders and therapeutics background were not different
from other patients included in dialysis treatment.
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INTRODUCTION

ARTERIOLOPATIA UREMICA CALCIFICANTE (CALCIFILAXIS):
INCIDENCIA, FORMAS DE PRESENTACION Y EVOLUCION

RESUMEN

La arteriolopatia urémica calcificante, también conocida como calcifilaxis, es
una entidad caracterizada por la presencia de areas de necrosis isquémica
junto con extensas calcificaciones de la capa media de las arteriolas dermoepi-
dérmicas. Fundamentalmente se desarrolla en pacientes con insuficiencia renal
en dialisis o trasplantados con disfuncion del injerto. Aunque las alteraciones
propias del estado urémico y del metabolismo calcio-fésforo son importantes,
su etiopatogenia es compleja; siendo los mecanismos desencadenantes poco
conocidos. Objetivos: Describir las formas de presentacion y evolucion de los
casos de calcifilaxis diagnosticados en nuestra unidad de dialisis. Calcular la in-
cidencia y analizar el contexto biolégico y terapéutico previo al episodio de cal-
cifilaxis. Material y métodos: Andlisis descriptivo de todos los casos de calcifila-
xis diagnosticados en nuestra unidad durante el periodo comprendido entre
1991-2005. Resultados: 8 casos, 6 mujeres. Edad media: 65,3 afos. Todos los
pacientes incluidos en programa de Hemodidlisis (1 trasplante renal previo).
Tiempo medio en diédlisis de 76,6 meses. La incidencia acumulada fue de
1,17%. La principal etiologia de la IRC fue la Nefroangioesclerosis (4 pacien-
tes). Existia antecedentes de hiperparatiroidismo secundario en 4 pacientes, con
paratiroidectomia previa en 2 de ellos. En 3 pacientes el diagndstico requirio
una segunda biopsia cutanea. La distribucion de las lesiones fue distal en 7
casos. En 2 casos se practicé paratiroidectomia urgente para el control de las le-
siones. Tan sélo 2 casos presentaban producto Calcio-fésforo > 60 mg/dL y 3
casos cifras de PTHi > 300 pg/mL. 2 casos tomaban quelantes calcicos y 4 su-
plementos de vitamina D. Un paciente con distribucion proximal de las lesiones
fue exitus por sobreinfeccion de las mismas. Conclusiones: La calcifilaxis es un
proceso infrecuente. El diagndstico requiere de una alta sospecha clinica, sien-
do en ocasiones dificil de distinguir de otros procesos. La localizacién a nivel
proximal confiriere un peor prondstico a las lesiones. Las alteraciones metaboli-
cas y conductas terapéuticas son indistinguibles de las que presentan el resto
de pacientes sometidos a dialisis.

Palabras clave: Calcifilaxis. Insuficiencia renal. Dialisis.

phosphate chelating agents to manage severe hyperpa-
rathyroidism.? In our study, we analyze the incidence,

La calcifying uremic arteriolopathy, also known as
calciphylaxis, is a clinical condition characterized by
the presence of ischemic necrotic areas together with
vast calcifications of the intermediate layer of the der-
moepidermal arterioles. It mainly develops in renal
failure patients on dialysis or transplanted patients
with graft dysfunction."? Although the impairments
due to the uremic status and the calcium-phosphate
metabolism are important, the pathogenesis is com-
plex with little known triggering mechanisms.

There is the impression that in recent times we are
witnessing an increase in the number of cases of cal-
ciphylaxis, probably in relation to the increase in the
therapy with vitamin D analogues and calcium-based
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clinical presentation, and progression of calciphylaxis
cases diagnosed at our Unit in the period 1991-2005.

MATERIAL AND METHODS

A descriptive analysis was done of all patients in-
cluded into the dialysis program at our center and
that had presented throughout their time on dialysis
therapy skin lesions diagnosed as calciphylaxis, du-
ring the period comprised between January of 1991
and March of 2005.

We gathered the data on demographics, pathology,
associated morbidity, presence of predisposing drugs
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Table I. Main demographics, etiology, comorbidity, and predisposing drugs for calciphylaxis

. Months Predisposing . . Lesions Cause
Age  Gender  Etiology RRT on RRT drugs Biopsy Locations PTX course Follow-up of death
74 M NAS CAPD(9) 21 AHT, OAC, PDN 2 1/3 DISTAL LL NO  HEALED EXITUS UK
HD(12)
59 M NAS HD 72 HPTH, AHT 1 1/3 DISTAL LL NO  HEALED HD
76 F NAS HD 132 AHT, HPTH (PTX) 1 1/3 DISTAL LL NO  HEALED EXITUS MI
CAPD(53)
4 F PCRD HD(144) 245 AHT, HPTH (PTX) 1 Upper foot | NO  HEALED EXITUS UK
RTx(48)
75 F NAS HD 48 HPTH 1 1/3 DISTAL LL YES  HEALED HD
54 F CGN HD 48 AHT, PDN 1 ABDOMINAL YES EXITUS Sepsis
78 F Unknown HD 23 2 1/3 DISTAL LL NO  HEALED EXITUS CVA
66 F CPN HD 24 AHT 2 KNEE RLL NO  HEALED EXITUS Sepsis

RRT: Time on renal replacement therapy (months); M: male; F: female; NAS: nephroangiosclerosis, PCRD: polycystic renal disease, CGN: chronic glo-
merulonephritis, CPN: chronic pyelonephritis, HD: hemodialysis, CAPD: peritoneal dialysis, RTx: renal transplant, OAC: oral anticoagulants, PDN: corti-
costeroids, HPTH: hyperparathyroidism, PTX: parathyroidectomy, Ml: mesenteric ischemia, CVA: Cerebrovascular accident. UK: Unknown.

(corticosteroids, oral anti-coagulants), the features of
renal replacement therapy, and the clinical course of
the patients. The laboratory data analyzed included
biochemical parameters about renal osteodystrophy
(serum values of calcium, phosphate, iPTH, alkaline
phosphatase, and aluminum), the nutritional status
(albumin, proteins), and the main hematological va-
riables. We could no get the data pertaining to the pa-
tients’ hypercoagulability study (protein C and S,
lupus anti-coagulant). The diagnosis was based on the
finding of calcifications at the intermediate layer of
the dermoepidermal arterioles on the pathological
study. The biological and therapeutic settings during
which the calciphylaxis episode occurred were consi-
dered, as well as further progression of the lesions
after implementing treatment.

RESULTS

During the fifteen years analyzed, 8 cases in total
were diagnosed as having calciphylaxis. During this
time, the number of patients included in the hemo-
dialysis program of our Unit was 680, with a cumu-
lative incidence for calciphylaxis of 1.17% (8
cases/680 dialysis patients). Six (75%) of the cases
diagnosed occurred between 1995 and 1999, where-
as the remaining cases occurred between 2003 and
2004.

Table I shows in detail the main clinical characteris-
tics of the calciphylaxis cases. Mean age of the cases
was 65.3 years, with an average time on dialysis pro-
gram of 76.6 months. A total of 6 cases (75%) were

women, and the main etiology of renal failure was
nephroangiosclerosis that occurred in 4 patients
(50%). At the time the calciphylaxis episode occurred,
all patients were included in regular dialysis program,
although two patients had previously received perito-
neal dialysis (CAPD) and one patient had previously
received renal transplant from a dead donor. Among
the predisposing factors, 2 patients were on regular
oral corticosteroid therapy and 1 patient was receiving
chronic therapy with oral anti-coagulants due to chro-
nic atrial fibrillation. Four patients (50%) had a perso-
nal history of secondary hyperparathyroidism, two of
them having required parathyroidectomy before the
diagnosis of calciphylaxis was done. In all cases, the
diagnosis was made by skin biopsy, and in three cases
a second biopsy was required since initial pathologi-
cal findings posed other differential diagnoses. Seven
patients (88%) presented lesions located in the third
distal region of the lower limbs, whereas the remai-
ning case had widespread calciphylaxis lesions at the
abdomen (fig. 1).

Table Il shows the main biochemical parameters
analyzed and the treatment used for calcium-phosp-
hate metabolism management before the occurrence
of the lesions. In one patient the analytical data were
not available when reviewing the clinical chart. Mean
serum calcium and phosphate values were 10.17 and
4.54 mg/dL, respectively, with mean calcium-phosp-
hate product of 44.25 mg/dL. The mean value of inhi-
bited parathyroid hormone (iPTH) was 340 pg/mL.
Only 2 patients had calcium-phosphate product hig-
her than 60 mg/dL and in three cases the iPTH values
were higher than 300 pg/mL.
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Fig. 1.—Abdominal CT scan: Calciphylaxis with proximal distribu-
tion. Widespread distribution of calcium depositions at the abdo-
minal wall.

About patients’ therapy before the calciphylaxis
episode, 1 patient was on combined triple therapy
with oral vitamin D supplements, calcium-based che-
lating phosphate agents, and aluminum hydroxide; 1
patient was on double combine therapy with vitamin
D and calcium-based phosphate chelating agents; 2
cases were treated with calcium carbonate and alu-
minum hydroxide, and 2 patients received with just
one of the drugs previously mentioned. The concen-
tration of the dialysis bath was for all cases 3.5
mmol/L. These therapeutic schedules were not diffe-
rent from those received by the remaining patients on
dialysis program.

The clinical course of the calciphylaxis episode
was satisfactory in 7 cases after antibiotic coverage
and comprehensive local management of the skin le-
sions. Two patients with a previous history of hyper-
parathyroidism required urgent parathyroidectomy for
controlling the skin lesions. One patient with wides-
pread distribution of the skin lesions at the proximal
regions died during the calciphylaxis episode due to
poor clinical course and superinfection of the skin le-
sions with Pseudomonas aeruginosa. Later on, five
patients that still were on regular hemodialysis pro-
gram died because of complications associated with
their clinical condition of end-stage renal failure,
once the calciphylaxis episode had been resolved in
a mean time of 19.5 months (1 cerebrovascular acci-
dent, 1 massive mesenteric ischemia, 1 septic pro-
cess, 2 of unknown cause). The remaining two pa-
tients still are on hemodialysis program.

DISCUSSION

Calciphylaxis is an entity characterized by the pre-
sence of areas of ischemic necrosis together with vast
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calcifications of the intermediate layer of dermoepi-
dermal arterioles essentially developing in patients
with end-stage renal failure or renal transplanted pa-
tients with graft dysfunction, although isolated cases
not associated to renal failure have been descri-
bed.!24% It was first described by Selye in 1962,
while experimentally observing the occurrence of tis-
sue calcifications and local inflammatory signs in rat
tissues previously sensitized to drugs such as PTH
and vitamin D.”

Calciphylaxis is a rare entity, with an estimated an-
nual incidence of about 1% according to the data
found in the literature.®® In our work, the cumulative
incidence for calciphylaxis is comparable to that ob-
tained in previous studies and in spite of being a rare
condition, there seems to exist a trend to diagnose
more cases at the end of the 1990s. This trend may
have some relationship with an increase in therapies
using vitamin D analogues and calcium-based phosp-
hate chelating agents; however, this increase may
have been lessened likely due to better management
of severe hyperparathyroidism with new therapeutic
agents together with a better knowledge on calcium-
phosphate metabolism impairments. After the recent
introduction of calcimimetic agents for managing se-
vere hyperparathyroidism, not available at the time of
writing this manuscript, it would not be surprising
that in the future these drugs may be a novel and be-
neficial therapeutic armamentarium for managing
these skin lesions.

The etiopathogenic mechanism of calciphylaxis is
poorly understood. Mineral metabolism impair-
ments such as severe hyperparathyroidism, elevated
calcium-phosphate product, and sustained hyperp-
hosphatemia might have an important although in-
sufficient role since there are cases with no mineral
metabolism impairments. Thus, there should be
other factors explaining facts such as the little pre-
sence of calciphylaxis in patients with important as-
sociated calcification of the vessel and tissues.® 10-12
Among risk factors for developing calciphylaxis fe-
male gender, smoking status, diabetes mellitus,
peripheral vascular insufficiency, protein-caloric
malnourishment, liver cirrhosis, the use of oral anti-
coagulants, estrogens, vitamin D, and immunosup-
pressants, and the deficit of specific proteins (pro-
tein C, protein S, Fetuin A, anti-thrombin [11).73-1> In
our series, previous comorbid conditions, calcium-
phosphate metabolism impairments (2 patients with
CaxP product > 60, and 3 patients with iPTH > 300
mg/dL) and the treatment used did not show impor-
tant differences when compared with the metabolic
and mineral profile, as well as the treatments used
by the remaining patients in the conventional dialy-
sis program.
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Table II. Main analitical parameters in calciphylaxis

Ca (mg/dL) P (mg/dL) CaxP (mg/dL) iPTH (pg/MI) Alu (ug/L) AP (U/L) Alb (g/1) Treatment HD bath
9.4 2.7 253 74 116 93 23.7 Vit D, ALOH3, CaCO3 3.5
9.8 2.9 28.4 580 60 106 39.3 Vit D, ALOH3 3.5
9.9 3.8 37.6 62 8.3 157 41.4 Vit D, CaCO3 35
9.4 4.4 40.5 14 50.9 219 38 ALOH3 3.5
10.6 5.9 62.5 1,026 27 709 48 CaCO3 3.5
8.8 8.1 71.3 489 520 31 Vit D, ALOH3, 3.5
13.5 4 54 128 178 3.5

Ca: calcium, P: phosphate; CaxP: calcium-phosphate product, iPTH: parathyroid hormone; Alu: aluminium, AP: alkaline phosphatase; Alb: albumin.

The clinical manifestations include the presence of
lesions, often times triggered by mild trauma, initially
as purpura, livedo reticularis, or painful skin nodules
that may evolve to ischemic necrotic ulcers and for-
mation of superinfected scars, mainly distributed in
areas of abundant cellular subcutaneous tissue, such
as muscles, skin folds, and the abdominal wall.® 1

A high clinical suspicion index is required for early
diagnosing calciphylaxis, although the definitive
diagnosis will be confirmed after the pathological
study. The performance of skin biopsies has been a
matter of debate due to the risk for superinfection or
local dissemination of the ulcer; so for, a conservative
approach should be considered in relation to skin
biopsy. This will be reserved for those cases posing
difficulties in the differential diagnosis with other
conditions such as metastatic calcinosis metastdsica,
disseminated intravascular coagulation, systemic vas-
culitis, atherothrombotic disease, cryoglobulinemia,
anti-phospholipid syndrome, dicoumarinic-induced
necrosis, or infectious endocarditis. Deep skin biopsy
will show the presence of calcifications in the inter-
mediate layer of the dermoepidermal arterioles, toget-
her with local ischemic phenomena in the absence of
other signs of vasculitis."*® In some instances, local
ischemic phenomena that appear in ulcerated areas
contain histological findings similar to those found in
systemic vasculitis, such as hematic leakage, poly-
morphonuclear leukocytic infiltration within the vas-
cular wall, or the presence of fibrinoid necrosis,
which renders the diagnosis of calciphylaxis extre-
mely difficult. For this reason, biopsy should be taken
from peripheral sites of the lesion and not from the ul-
cerated lesion itself. On the other hand, since the cal-
cium deposition at dermoepidermal arterioles may be
very localized, we should serialize and thoroughly
examine the histological sample in order to increase
the diagnostic sensitivity of the biopsy. In many cases,
the suspicion diagnosis was based on the presence of

compatible skin lesions and, in all cases, histological
confirmation was obtained. We should, however,
point out that a total of 11 biopsies were taken since
in 3 patients a second biopsy was required because
the first one posed a differential diagnosis with other
chronic inflammatory entities, mainly small-vessel
vasculitis. These facts highlight the serious difficulty
that entails diagnosing this entity, even for qualified
professionals.

From the therapeutic perspective, there is no speci-
fic therapy for calciphylaxis. The time elapsed since
the onset of the lesions, the proximal location, and
the involvement of soft tissues seem to be unfavorable
prognostic factors in the course of the lesions. '¢17
Usually, the prognosis is poor in those wounds with
torpid course and superinfection, implicating a high
associated mortality rate. Prevention of the lesions,
based on analgesic therapy, specific and careful cures
of the wounds, and prevention of trauma or local in-
jections, seem to be fundamental measures in further
progression of the lesions. The classical measures
used include correcting calcium-phosphate metabo-
lism impairments, avoiding the use of vitamin D and
calcium-based chelating agents, doing hemodialysis
sessions with dialyzate solutions poor in calcium,
and even performing urgent parathyroidectomy in
those cases needing so.2#1820; however, there are re-
ported cases in which the lesions persisted even
months after the parathyroidectomy in spite of having
low levels of iPTH. Among the most novel therapies,
based on the experience in sporadic cases, we may
include, among others, the use of hyperbaric oxygen
chambers, diphosphonates, pentoxifylline, use of ste-
rile larvae, and sodium tri-sulfate.?’>* In this sense,
we should not forget the evident improvement in re-
cent years of comorbid conditions such as hyponutri-
tion, as well as the close follow-up of ulcerated le-
sions and their complications, thus preventing
aggressive surgical treatment that would worsen the
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vital patient’s prognosis. In our series, the clinical
course was favorable in most of the cases; this may be
likely due to early diagnosis based on high clinical
suspicion index, the therapy used (antibiotic therapy,
comprehensive and prolonged debridements, urgent
parathyroidectomy in two cases), and the distal loca-
tion of he lesion, although one patient with vast in-
volvement of the abdominal wall died because of
wound superinfection, confirming the poor prognosis
in extent lesions at proximal sites.

In summary, we present our experience through a
long period of time in managing a rare condition; we
would like to highlight the need for a high suspicion
index for its diagnosis in spite of the typical presenta-
tion since the metabolic impairments and therapeutic
approaches used in these patients are undistinguisha-
ble from those existing in other dialysis patients, as
well as the fact that, once the diagnosis has been es-
tablished, a comprehensive multidisciplinary thera-
peutic approach is required for managing the lesions
and preventing wound superinfection.
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