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Abstract

Calciphylaxis also known as Calcific uremic arteriolopathy (CUA), is a fatal
disease with high mortality that mostly affects patients with end stage kidney
disease (ESKD) on dialysis. In recent years the incidence of CUA has been
increasing among patients on peritoneal dialysis (PD). The exact mechanism
and risk factors are not well described.
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1. Introduction

Calciphylaxis is rare condition that occurs in patients with chronic or ESKD
characterized by vascular calcification and vessel thrombosis leading to skin ul-
ceration and tissue necrosis [1]. Most reports describe calciphylaxis in hemodia-
lysis (HD) patients with fewer reported cases of patients on PD.

We present a case of calciphylaxis manifesting as digital ischemia in a patient
with ESKD on PD.

2. Case Report

34 year-old woman with end stage kidney disease secondary to diabetic nephro-
pathy on peritoneal dialysis presented with bilateral finger pain, swelling, and
numbness for three weeks. One week before presentation she noticed dark dis-
coloration of the fingertips.

Physical examination was significant for right middle finger periungual dark

discoloration, eschar on the left ring finger distal interphalangeal joint and swel-
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ling with skin sloughing of left index, middle and ring fingers. Splinter hemorr-
hage was also noted on left middle finger. Bilateral lower extremities with evi-
dence of multiple palpable hyperpigmented macules on the lateral surface. Radi-
al and ulnar pulses were absent but positive with Doppler on the right hand and
diminished with positive Doppler on the left.

Initial laboratory evaluation revealed phosphorus of 9.9 mg/dL [normal range
2.5 - 4.5 mg/dl] and parathyroid hormone (PTH) level of 330 pg/ml [normal
range 10 - 65 pg/ml]. Inflammatory markers were elevated, with erythrocyte se-
dimentation rate of 134 mm/h and C-reactive protein of 4.7 mg. Rheumatologic
work up was significant for positive Antinuclear Antibody (ANA) with titer of 1:320.
Complement levels, Anti double stranded DNA (Anti dsDNA), antitopoisomerase 1
(Anti Scl-70) and antineutrophil cytoplasmic antibodies (ANCA) were all nor-
mal.

Upper extremity arterial duplex demonstrated right distal radial artery steno-
sis and waveform analysis suggestive of left radial artery occlusive disease. Upper
extremity arteriogram showed right distal ulnar and radial artery disease with
patent arch and left patent ulnar artery, occluded radial artery and steal syn-
drome. Of note, the patient had an arteriovenous fistula from being on hemo-
dialysis in the past.

Incisional biopsy was performed on the right lower leg lesions, pathology re-
vealed calcification of the intima, involving medium sized and smaller vessels.
The dermis showed fibrosis with reactive stromal fibroblasts and surrounding
adipose tissue early fat necrosis. Based on skin biopsy she was diagnosed with
calciphylaxis. She was started on sodium thiosulfate, cinacalcet and sevelamer.

Proper wound care was ensured to avoid complications.

3. Discussion

Calciphylaxis is a fatal, debilitating, and poorly understood disorder that predo-
minantly affects patients with ESKD who are on dialysis. Our patient presented
with painful skin lesions for three weeks and found to have abnormal electro-
lytes with high calcium and phosphorus. Calciphylaxis should be considered in
patients with ESRD who present with painful skin lesions or skin gangrene and
having abnormal Ca, P and PTH.

Early diagnosis and multi-interventional treatment in patients with Calciphylaxis
can lead to improve the outcome and prevent severe consequences. Our patient
was treated with sodium thiosulfate, cinacalcet and sevelamer and respond well
to the treatment. Wound care team was also involved in her care.

A retrospective study that performed at a single academic center between 2008
and 2017 was revealed that multi-intervention approach can be successful in
treating patients with severe calciphylaxis. The study was included 24 patients
who diagnosed with calciphylaxis. They have received aggressive hemodialysis,
sodium thiosulfate, appropriate wound care, pain management and discontinua-

tion of trigger medications including warfarin. Hyperbaric oxygen, cinacalcet,
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bisphosphonates, and vitamin K were used in some cases. The mortality rate was
high at the end of the study, but the cause of death was felt to be attributable to
calciphylaxis in only 4 cases. Complete or partial resolution of lesions occurred
in 17 of 24 patients [2].

Recent reports suggest rising numbers of CUA cases but it is mostly limited to
case reports and case series with the precise epidemiology remains obscure.
Nigwekar et al. concluded that the incidence of calciphylaxis has been increasing
in recent years (from 3.7 to 5.7 per 10,000 chronic HD patients) with 2.5-fold to
threefold increase in mortality among those patients compared to other chronic
HD patients [3].

In 2016, a nation-wide study was conducted in the Fresenius Medical Care
North America (FMCNA) dialysis units reported calciphylaxis incidence rate of
3.49 per 1000 patient-years among the patients with ESKD on chronic HD [4].

In the German Calciphylaxis Registry, 10% of the total calciphylaxis patients
had ESKD treated with peritoneal dialysis and 13% of the total patients with cal-
ciphylaxis had ESKD treated with renal transplantation [5]. Despite the above
mentioned, still there is little known about epidemiology of CUA in patients on
PD.

A single center cohort study that included 63 patients on PD found that CUA
incidence rate of 9.0 per 1000 patient-year, which is higher than previous reports
of CUA incidence patients of 3.5 cases per 1000 patient-year [6] [7] [8].

Bearing in mind that this was a study on a limited number of patients and in a
single center it was difficult to conclude weather PD carries higher risk for de-
veloping CUA compared to HD [7]. Furthermore, many of the studied patients
were on HD before transitioning to PD, this alone implies worse outcomes and
higher mortality which make it more challenging to generalize this study finding
[7]. Another single-center study of seven peritoneal dialysis patients who devel-
oped CUA noted that five of these patients were previously on hemodialysis and
were transitioned to peritoneal dialysis for access failure or inability to tolerate
hemodialysis [7]. In this case report, our patient was on HD for years before
transition to PD.

A case control study by Fine and Zacharias determined that CUA incidence is
higher in PD patients compared to HD with frequency of approximately 4% of
the studied PD population/year [9].

The exact mechanism of presumed increased incidence of CUA in PD patients
is not well described and in one report was attributed to the use of calcium
containing phosphate binders [9] [10]. Other reports indicate that PD is asso-
ciated with more abnormalities in phosphorus and albumin than HD, especially
once residual renal function has deteriorated in HD [7] [11] [12].

Fine et al suggested that the constant hyperphosphatemia state in PD com-
pared to HD patients, were significant reduction in serum phosphate occurs af-
ter each treatment, could contribute to increase frequency of CUA [9]. Besides
that, Fine propose that PD patients are more common to have a dynamic bone
disease, a condition that predispose to tissue calcification in the setting of decrease
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ability of the bone to buffer additional calcium [9].

Moreover, it was found that obesity and warfarin therapy, well known risk
factors for CUA, are more common in PD patients who developed CUA than
previously reported prevalence of these risk factors in HD patients who devel-
oped CUA [4] [5] [7] [8] [13]. That might be the reason behind increasing the
CUA incidence among these patients and not the type of dialysis itself.

4. Conclusions

Calciphylaxis is a fetal disease with high morbidity and mortality. However, ear-
ly diagnosis and treatment can help improving the outcome and preventing se-
vere consequences. We emphasize Multidisciplinary care to achieve clinical im-
provement in this critical disease.

Calciphylaxis incidences are increasing in patients with ESKD on PD com-
pared to HD. Although some of those patients were on HD, it still affects pa-
tients who were never on HD. The exact epidemiology as well as the mechan-

isms and contributing factors are unclear and need to be studied more.
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Abbreviations and Acronyms

CUA: Calcific uremic arteriolopathy
ESKD: End stage kidney disease

PD: Peritoneal dialysis

HD: Hemodialysis
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