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THERAPEUTICAL PRACTICE

EFFECTIVE SODIUM THIOSULPHATE THERAPY IN CALCIPHYLAXIS
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Abstract. Calciphylaxis is a life-threatening complication of hemodialysis involving calcium deposition
in media of hypodermic arteries and skin necrosis. With current unsatisfactory treatment, the calcium
chelator and antioxidant sodium thiosulphate emerges as a possible new therapy. We report the case
of a dialysis patient with parathyroidectomy for secondary hyperparathyroidism complicated by severe
hypoparathyroidism and hypocalcemia, requiring sustained Ca and vitamin D treatment. Within a year,
typical calciphylaxis developed on the breasts, associated with extensive calcification of medium-sized
arteries on mammography. Cessation of calcium load and aggressive wound care led to no improvement.
Sodium thiosulphate 25g thrice weekly for 2 months resulted in dramatic healing. Besides unusual lo-
cation on the breasts, onset of lesions in the setting of an adynamic bone is noteworthy and probably
favored by calcium load. This is, to our knowledge, the first use of sodium thiosulphate in calciphylaxis
associated to low bone turnover, a valuable therapeutic asset since unlike in hyperparathyroidism, other
treatment options lack. Also this is the first use of sodium thiosulphate for treatment of calciphylaxis in
Romania, the drug being prepared in our University.
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Introduction

Calciphylaxis is a life-threatening complica-
tion encountered in hemodialysis patients,
involving calcium deposition within media of small
hypodermic arteries, and dry ischemic necrosis of
the surrounding skin. Calcific uremic arteriolopathy
(CUA) seems to be more frequent than previously
believed, increasing by a rate of 4.5/100 patient-years
in the past years [1] and reaching a prevalence of
4% among dialysis patients [2], findings that match
our experience [3]. The majority of patients have
high parathormone (PTH) levels and increased
Ca-phosphate products [4-7], however, other risk
factors are currently being considered [1, 8-11]. The
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clinical picture includes violaceous painful skin le-
sions, which rapidly progress to ulcerations. When
these develop, the mortality exceeds 90% [13] the
main cause of death being uncontrolled sepsis due
to infected wounds. The mainstay of treatment
is aggressive management of calcium-phosphate
metabolism in hyperparathyroid patients and inten-
sive wound care, but results are inconsistent. The
increasing prevalence of this condition, occurrence
in non hyperparathyroid patients and the currently
deceiving standard therapeutic approach, all drive
the research for better therapies, one of these being
the cation chelating and antioxidant agent sodium
thiosulphate (STS).

Materials and methods

We report the case of a 54 year old woman, on
dialysis for 9 years who developed severe secondary
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hyperparathyroidism (PTH 1385 pg/ml), the control
of serum phosphate only being obtained with the
aid of aluminum containing phosphate binders. She
finally underwent subtotal parathyroidectomy which
resulted in very low persistent PTH (2 pg/ml) and
severe hypocalcaemia (corrected Ca 6 mg/dl) treated
with active vitamin D (mean 1.15 pg/day), calcium
supplementation (mean 1620 mg/day excluding
diet, but as high as 3770 mg/day occasionally) and
by the use of a 1.75 mmol/l Ca dialysis solution.
After approximately one year on this regimen she
developed painful bilateral asymmetric progressive
violaceous lesions, on both of her breasts, followed
shortly by dry necrosis with a typical aspect of cal-
ciphylaxis (figure 1). Skin biopsy was inconclusive
but mammography showed extensive calcification

previous management was undertaken. Not being
commercially available, a watery solution containing
25% STS (NATRII THIOSULFAS Na,S,0, x 5 H,O
Mr.248.2 - 3164.55mEq/l or 1582.27mmol/l) was
prepared in our university’s laboratory of infusions.
The substance was dissolved in distilled water for
infusions, the resulting solution being then filtered
through a cartridge of cellulose acetate (Sartobran
P 523 1507 H8- B). The filtering procedure was
sterilizing and the solution was conditioned un-
der a laminar air flow in borosilicic glass bottles
(INFUS.ISO 100 ml, type 2, 34358 37 001), sealed
with special rubber stoppers (bromobutyl, type.
V9240, FM 257/5 SAF 1 001) and then capped with
aluminum caps (type AM 3207 CTO 0059). Finally
the solution was sterilized in steam water under

‘

Figure 1. Calciphylaxis lesions (a) at diagnosis, (b) after conservative treatment (c) after 1 month of STS treatment,

(d) after 3 months of STS treatment

of medium-sized arteries.

Vitamin D and calcium supplements were
stopped and aggressive wound care was undertaken,
using hydrocolloid, alginate and polyurethanic film
dressings under surgical supervision, but the lesions
worsened progressively over the course of three
months. With the informed consent of the patient,
treatment with STS, with no other change in the

pressure (by keeping the bottles in an autoclave for
twenty minutes at 120°Celsius). The drug was given
in the postdialysis setting, over an hour, diluted
in 250 ml of saline solution 12.5 g trice weekly in
the first week and 25 g trice weekly thereafter for
a total of three months. The patient experienced
no side effects, excepting an insidious onset of
nausea in the third month of administration which
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Figure 2. Mammography (a) at diagnosis, (b) at the end of treatment

was successfully treated with antiemetics. Dramatic
improvement of the pain (within 1 week) was fol-
lowed by progressive healing.

Interestingly, mammographic findings also im-
proved, at least in some areas (figure 2).

Discussion

This case is particular in three aspects. First,
the location of lesions on the breasts is unusual.
To our knowledge there are only few case reports
for calciphylaxis on the breasts, the majority in
end stage renal failure patients with hyperparathy-
roidism [14-17]. Second, the onset of lesions after
parathyroidectomy is also noteworthy. Calciphylaxis
is usually associated to hyperparathyroidism but
some cases in patients with low bone turnover
states, even following parathyroidectomy have also
been reported [18-20]. In fact, the rise of preva-
lence of calciphylaxis, paralleling overall improved
control of hyperparathyrodism but increased low
bone turnover disease could be tale telling. In our
patient, the possible aluminum bone toxicity, as-
sociated with high doses of calcium and vitamin
D after parathyroidectomy could have favored the
ectopic calcification characteristic of calciphylaxis.
In fact, increased calcium load from high dialysis
calcium solution [21] or oral calcium [22, 23], has
been identified as a risk factor for calciphylaxis.

No specific successful therapy has been identi-
fied for management of calciphylaxis not associated
to hyperparathyroidism. STS is a cation chelating
agent formerly used as a therapeutic agent in
cyanide intoxication, cisplatin toxicity and topical
treatments of acne and versicolor and, except for

gastrointestinal disorders, it is not toxic. STS is an
effective antioxidant agent but also has the proper-
ties of a chelator of cations that renders calcium
salts very soluble, therefore favoring their dissolu-
tion. It has been successfully employed in treat-
ment of urolithiasis [24], and ectopic calcification
in hemodialysis patients [25]. Several case reports
have found significant reduction in ectopic tumoral
calcinosis (both radiological and clinical improve-
ment being noted) after long-term administration
of sodium thiosulphate in hemodialysis patients [26,
27]. Noteworthy one of these is a case report on a
patient without hyperparathyroidism, with low bone
turnover due to aluminium bone deposition.

The use of STS in the setting of calciphylaxis
is recent and limited to case reports [28-31]. Pain
alleviates first, probably due to restoration of en-
dothelial dysfunction and amelioration of oxidative
stress in the subcutaneous capillary beds and the
peripheral neuronal units involved [28]. Pain relief is
followed by improvement and eventually by wound
healing. When used in doses of 12.5-25 g 3-4 times
weekly STS administration was generally devoid of
side effects. Duration of therapy varied from a few
weeks to several months, long term use has also
been reported [31]. Facing rapid improvement of
the clinical picture, in our patient STS was stopped
by the end of the third month of treatment.

This is, to our knowledge, the first case report
of calciphylaxis associated with low bone turnover
in Romania, the first reported use of STS in our
country and, last but not least the first use of STS
in calciphylaxis associated with low bone turnover.
Its calcium chelating and antioxidant properties
qualify STS as an excellent first choice treatment
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option for this severe potentially lethal condition
of hemodialysis patients, and more so in cases not
associated to hyperparathyroidism, in which specific
therapy directed to high bone turnover is lacking
[28]. Nevertheless, specific clinical trials regarding
the use of STS in calciphylaxis are needed for de-
finitive management recommendations.
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