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Peritoneal  dialysis  as a perpetuating  cause of

hyponatremia�

La  diálisis  peritoneal  como  causa  perpetuadora  de  hiponatremia

Dear Editor,

Hyponatraemia is  one complication of peritoneal dialysis1–4

which has been referenced as associated with the retention
of osmolytes (icodextrin), hyperglycaemia, catabolic states,
intracellular potassium or phosphorus loss5 and ultrafiltra-
tion failure.6 A  positive correlation has been demonstrated
between the loss of sodium and the ultrafiltrate volume.;
thus adjusting salt intake to said volume is therefore
recommended.3 This aspect of peritoneal dialysis can com-
plicate clinical recovery from hyponatraemia.

We present the case of a  28-year-old woman with ESRD
on peritoneal dialysis, (CAPD [continuous ambulatory perit-
oneal dialysis]) and rheumatoid arthritis, receiving treatment
with prednisone. She arrived for consultation due to vomiting
and diarrhoea that had persisted for a  week. Her regu-
lar peritoneal dialysis regimen included two 1.36% glucose
exchanges (4-h dwell time), one exchange with 2.27% glu-
cose (6-h dwell time) and a  fourth exchange with icodextrin
(7.5%). With  a CAPD she achieved a daily negative balance
of around 1900 ml.  Residual diuresis was counted at around
200 ml  per day. The analytical control demonstrated evi-
dence for hyponatraemia (Na: 119 mEq/l), hypochloraemia (Cl:
78 mEq/l) and hypokalaemia (K: 3.2 mEq/l). Hydroelectrolytic
reposition was begun with physiological saline supplemented
with potassium chloride and the CAPD regimen was modified,
eliminating the exchange with icodextrin and substituting it
with a 1.36% glucose exchange. The three exchanges at 1.36%
were maintained with a dwell time of 5 hours. Dwell time for
the 2.27% glucose exchange was 9 h. Microbiological studies
were negative. Symptomatology was  self-limited to the few
hours after admission, during which volume reposition was
completed and potassium levels were normalised, although
there was no evidence that the hyponatraemia was  resolved.
The sodium sieving level was  15%. During the study, it was
observed that, at the end of the  dwell time for a 1.36% glu-
cose exchange, the  ratio between the sodium concentration
of the peritoneal dialysate effluent and that of the plasma
was  100%, which meant that, based on the plasma sodium
concentration at 122 mEq/l, the final sodium concentration in
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the dialysate effluent was  122 mEq/l. The final exchange vol-
ume  was 2300 ml.  The initial sodium concentration from the
exchange was  134 mEq/l, which would have corresponded to
a  theoretical final concentration of 116.5 mEq/l. This discrep-
ancy between the real value (122 mEq/l) and the theoretical
value (116.5 mEq/l) pointed to  a negative sodium balance
and the exchange dwell time as the perpetuating causes
of hyponatraemia. The next day, starting with a  plasma
sodium concentration of 120 mEq/l, the exchange dwell time
was limited to 3 h and the  plasma sodium increased to
124 mEq/l.

This case emphasises the importance of the influence of
the peritoneum in sodium homeostasis in patients on perit-
oneal dialysis, going beyond the concept of sodium sieving
in order to evaluate ultrafiltration failure. Free water trans-
port through aquaporins (AQP1) induced by the osmolality of
the peritoneal fluid is assessed by sodium sieving, which is
considered to be reduced if a  decrease of less than 5 mEq/l
of sodium in the peritoneal fluid occurs (glucose concentra-
tion at 3.86%) after 60 min  of infusion.7 In our patient, who
maintained normal sodium sieving, the comparison between
the theoretical sodium concentration in the dialysate efflu-
ent and the  actual measurement at the end of the dwell time
pointed towards the aetiology of persistent hyponatraemia.
Although some concepts have still not been elucidated with
respect to peritoneum physiology, adjusting peritoneal dialy-
sis regimens to the serum sodium concentration may prevent
the perpetuation of hydroelectrolytic imbalance. The theo-
retical/real sodium ratio with respect to dialysate volume
upon completion of the  exchange dwell time could be  used
to quickly evaluate the tendency of the sodium balance in
peritoneal dialysis.
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Kidney failure  caused by tubular  intersticial  nephropathy

with Fanconi  syndrome  after  treatment  with  zoledronic

acid�

Insuficiencia  renal  por  nefropatía  tubulointersticial  con  tubulopatía
proximal  tipo  Fanconi  tras  tratamiento  con  ácido  zoledrónico

Dear Editor,

The relationship between kidney disease and bisphospho-
nates is illustrated in the medical literature1: the vast
majority of cases involve glomerulonephritis and acute tubu-
lar necrosis. We  discuss a case of tubulopathy related to the
administration of zoledronic acid. This association has been
described, although infrequently.

80-Year-old man with COPD and dyslipidaemia treated
with inhaled indacaterol and aclidinium bromide, oral
atorvastatin and omeprazole, who  presented with acute
kidney failure in October 2013 due to  obstructive uro-
pathy. He was diagnosed with Gleason score 10 prostate
cancer and, after placement of urinary catheter, he recov-
ered his baseline glomerular filtration rate (Cr: 1.1 mg/dl).
An extension study showed osteoblastic metastasis in  the
iliac wing. He was treated by a transurethral resection
of the prostate and hormonal therapy (bicalutamide and
leuprolide), to  which intravenous zoledronic acid was added
at a dosage of 4 mg  per  month from November 2013.
His glomerular filtration rate progressively deteriorated
and he developed hypophosphataemia, hyperphosphaturia,

DOI of original article:
http://dx.doi.org/10.1016/j.nefro.2017.03.006.

� Please cite this article as: Gutiérrez Sánchez MJ, Petkov Stoyanov V, Pedraza Cezón L, Martín Navarro JA. Insuficiencia renal por
nefropatía tubulointersticial con tubulopatía proximal tipo Fanconi tras tratamiento con ácido zoledrónico. Nefrologia. 2017;37:660–661.

hypouricaemia, hyperuricosuria, non-nephrotic range mixed
proteinuria, metabolic acidosis with normal anion gap, and
glycosuria with aminoaciduria, which was the reason for
consultation. His accumulated dose of zoledronic acid was
116 mg  over 29 months. With these findings, he was  diag-
nosed with kidney failure due to interstitial nephritis with
Fanconi syndrome. The zoledronic acid was discontinued and
substituted by denosumab. After 6 months of follow-up, the
aminoaciduria and glycosuria disappeared, the uricosuria was
reduced and the  phosphataemia was normalised. Proteinuria
continued to decrease, however, he only partially recovered
glomerular filtration rate (Fig. 1).

Bisphosphonates are bene anti-reabsorbing agents used
to treat corticosteroid-induced post-menopausal osteoporo-
sis and to prevent pathological fractures in  Paget’s disease,
prostate or lung cancer and multiple myeloma. Strong biphos-
phonates have a  nitrogenous chain in their structure. They
may  be administered orally or intravenously. In the former,
they do not tend to induce nephrotoxicity. Intravenous admin-
istration involves circumventing the hepatic metabolism,
interaction with the  P450 enzymatic system and its unal-
tered excretion in the  kidney, through glomerular filtration
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