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Hypophosphathemia is a frequent 
complication after kidney tras-
plantation (KTx), especially in 
patients with persistent hyper-

parathyroidism in which elevated levels 
of parathyroid hormone (PTH) lead to a 
reduction in phosphorus reabsorption prob-
ably through inhibition of sodium-phos-
phate co-transporter present in the tubular 
cell and a reduction in the transcription of 
the gene that encodes this transporter.1,2

In some patients hypophosphatemia can 
persist for years.

We present a KTx patient with normal 
allograft function and persistent hyperpara-
thyroidism showing hypophosphatemia for 
more than 2 years in whom therapy with 
cinacalcet achieved correction of resistant 
hypophosphathemia.

Case Report
A 65-year-old renal transplanted woman 
was followed as an outpatient. She had a 
medical history of chronic renal failure sec-
ondary to focal segmental hyalinosis and 
had begun hemodialysis at the age of 43.

After 6 years on dialysis she received 
her fi rst kidney transplant from a deceased 
donor. Eleven months after transplantation 
a worsening of renal function was observed 
and an allograft biopsy showed a recur-
rence of hyalinosis. Renal function was 

progressively decreasing, and the patient 
returned to dialysis after 5 years. During 
her time on dialysis she suffered from sec-
ondary hyperparathyroidism, which was 
treated with calcitriol (0.25 µg/d), and 
hyperphosphoremia, which was treated 
with sevelamer (4.8 g/d).

One year later, a second deceased kidney 
transplant was perfomed with excellent and 
maintained allograft function: serum creati-
nine 0.9 mg/dL (79.5 µmol/L) and glomerular 
fi ltration rate (GFR) 62.8 mL/min/1.73 m2.
After transplantation, the patient showed per-
sistence of secondary hyperparathyroidism 
with high PTH, moderate hypercalcemia, and 
severe hypophosphatemia requiring phospho-
rus supplementation. Two years later, PTH 
was still elevated (blood level of 272 pg/mL), 
with hypercalcemia (10.7 mg/dL) and serum 
phosphorus levels of 2.1.mg/dL even though 
the patient was taking oral supplements of 
phosphorus (2 tablets of monosodium phos-
phorus per day) and high dietary phosphorus 
intake. The urinary excretion of phosphorus 
was always higher than 1,000 mg/d.

At this time, we decided to start treat-
ment with cinacalcet 30 mg/d. One month 
after initiation of cinacalcet, serum phos-
phorus was normalized, accompanied by a 
decrease in urinary excretion (from 1,182 
to 900 mg/d). Phosphorus supplementation 
was stopped (Table I ).

With the introduction of cinacalcet, 
phosphorus has remained stable, within 

normal blood levels, for more than 5 years 
without the need for oral phosphorus sup-
plementation. Simultaneously, we observed 
a normalization of calcium blood levels 
(�10.2 mg/dL) and a progressive decrease 
in urinary excretion of phosphorus. PTH 
blood levels remained between 150 and 
210 pg/mL. Renal function remained stable 
during cinacalcet treatment (Figure 1).

Currently, the patient is taking cina-
calcet, and the question of when to stop it 
remains.

Discussion
Many disturbances of bone and mineral 
metabolism caused by chronic renal failure 
are corrected after renal transplantation. 
However, a number of patients develop 
persistent hyperparathyroidism, which is 
the most frequently described cause of 
hypercalcemia and hypophosphatemia after 
KTx.3

Hypophosphatemia and renal phos-
phate wasting are common occurrences 
following kidney transplantation, and 
they have been described in up to 40% 
of patients during the fi rst few months 
after surgery. This complication has been 
perceived as transient, although in some 
patients it can persist for years.

Hyperparathyroidism is known to 
play a signifi cant role in the development

Renal transplant recipients with secondary hyperparathyroidism often have hypophosphatemia that can persist for 
years. We report the case of a renal transplanted patient with normal allograft function showing persistent hypo-
phosphoremia due to secondary hyperparathyroidism despite treatment with oral supplements of phosphorus and 
calcitriol. After initiation of treatment with cinacalcet, a normalization of serum phosphorus was rapidly achieved, 
and phosphorus supplementation was not necessary. Renal function remained stable.
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of post-transplant hypophosphatemia. 
Elevated PTH levels have been shown to 
decline shortly after renal transplantation 
with, in most cases, the decline rate reach-
ing a plateau 1 year following renal trans-
plantation. However, hyperparathyroidism 
may persist for many years, resulting in 
renal phosphorus wastage through inhibi-
tion of urinary excretion of phosphorus by 
the decreased phosphaturic action of PTH.

There is evidence implying that hyper-
parathyroidism alone may not be suffi cient 
in the development of a renal phospho-
rus leak. Recently it has been hypoth-
esized that increased levels of fi broblast 
growth factor-23 (FGF-23) contributes to 
hyphophosphatemia by increasing tubu-
lar phosphate wasting and suppressing 
calcitriol synthesis through inhibition of 
�-1-hydroxylase.4

Cinacalcet is a drug that acts as a 
calcimimetic by allosteric activation of the 
calcium-sensing receptor that is expressed 
on the surface of principal parathyroid cells 
and that reduces the production and secre-
tion of PTH. Some studies have reported 
that, in patients with persistent hyper-
parathyroidism after renal transplantation 
presenting with hypercalcemia, cinacalcet 
may reduce calcemia and simultaneously

increase phosphorus levels. There are 
some studies showing that in renal trans-
plant recipients with stable renal func-
tion and persistent hyperparathyroidism 
who received once-daily administration of 
cinacalcet for 2 weeks serum phosphorus 
was normalized by inhibiting its renal 
excretion. This effect was associated with 
a marked decrease in PTH phosphaturic 
activity rather than a decrease in levels of 
FGF-23, which remained almost unchanged 
after treatment.5

Serum phosphorus is regulated not 
only by renal reabsorption, but also by the 
interaction between renal absorption and 
exchange with bone. Release of phospho-
rus from the bone occurs as a consequence 
of calcium homeostasis and is accompained 
by movement of calcium in the same direc-
tion.Given the calcium-lowering effect of 
cinacalcet, the phosphatemic action of 
cinacalcet in KTx is less likely to depend 
on a substantial release of phosphorus from 
the bone.6 In contrast, it has been shown 
that hypophosphoremia and phosphorus 
defi ciency cause a defi cient activity of 
osteoblasts in bone formation and poor 
mineralization. Some of these abnormali-
ties are the same as the histomorphological 
bone lesions caused by glucocorticoids.7

Some authors have suggested that 
phosphorus administration after renal 
transplantation should be avoided as much 
as possible. Oral phosphorus supplementa-
tion has led to a signifi cant and maintained 
increase in PTH concentration in kidney 
transplant recipients.8

In summary, in our patient once-daily 
administration of 30 mg of cinacalcet was 
enough to normalize hyphophosphathemia 
in a persistent secondary hyperparathyroid-
ism situation. Therefore it may be concluded 
that in KTx patients with stable renal func-
tion and persistent hyperparathyroidism with 
hypophosphathemia, treatment with cinacal-
cet can achieve normalization of plasma 
phosphorus, probably through inhibition of 
the phosphaturic action of PTH. D&T
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TABLE I. Evolution of PTH, serum calcium and phosphorus, urinary phosphorus excretion, and 
serum creatinine after cinacalcet.a

Time After Starting Cinacalcet (mo)

0 1 3 6 12 24 36 48 66

Parathyroid hormona (PTH) (pg/mL) 236 185 182 – 216 211 151 – 166

Calcium (mg/dL) 10.8 10.1 9.5 9.5 9.6 10.3 10 10 10.1

Phosphorus (mg/dL) 2.4 3.4 2.8 2.9 2.9 3.2 2.8 2.9 2.9

Urinary phosphorus (mg/24 h) 1,182 990 1,095 – 942 693 840 – 431

Serum creatinine (mg/dL) 1.2 1 1.1 0.99 0.83 0.90 0.71 0.95 0.91

Glomerular fi ltration rate (GFR) (mL/
min/1.73 m2)

45.9 55.6 49.8 56.3 68.9 62.8 83.9 59.1 58.3

aAfter the fi rst month, phosphorus supplementation was stopped.

FIGURE 1. Evolution of phosphorus and PTH before (left) and after (right) initiation of cina-
calcet in the post-transplant period (broad arrow). Phosphorus supplementation was stopped 
after 1 month of cinacalcet (thin arrow).


