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Introduction
Hyponatremia is very commonly seen in 
hospitalized patients. Patients  develop 
hyponatremia due to various reasons 
including gastro intestinal loss, excessive 
intake of water, adrenocortical insufficiency, 
cardiac failure, thyroid disorders, diuretics, 
SIADH and RSWS. Hyponatremia in 
patients on chemotherapy is usually 
attributed to SIADH. In this case report we 
would like to highlight the rare syndrome 
of renal salt wasting due to cisplatin.

Case Report
A 61‑year‑old man, professor by 
occupation, was referred to us on June 22, 
2019, for the management of hyponatremic 
encephalopathy. The patient was referred 
with the following details and was diagnosed 
with carcinoma pyriform sinus (T4aN1M0) 
2 weeks back. The patient was explained 
various therapeutic options, including 
surgery, neoadjuvant chemotherapy, and 
radiation in the oncology center. Since 
the patient insisted on conservation of 
voice, neoadjuvant chemotherapy was 
planned. The doses of chemotherapeutic 
agents were 75 mg/m2 of cisplatin 
(cis‑dichloro‑diammine‑platinum‑2) and 
750 mg/m2 of 5‑fluorouracil. At the time of 
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Abstract
Hyponatremia is one of the most common electrolyte abnormality seen in oncology practice. The 
underlying pathogenetic mechanism for chemotherapy‑induced hyponatremia is renal salt‑wasting 
syndrome (RSWS) and syndrome of inappropriate antidiuretic hormone secretion (SIADH). Fluid 
restriction is the treatment of choice in SIADH, whereas salt supplements is the mode of treatment 
in RSWS. Hence, differentiation between RSWS and SIADH is very important though difficult. 
Case reports of cisplatin (cis‑dichloro‑diammine‑platinum‑2)‑induced RSWS and SIADH are rare in 
the literature. We report about a patient who developed hyponatremia, hypokalemia with excessive 
urinary excretion of sodium and potassium, renal glycosuria, and aminoaciduria on the third day of 
the first cycle of cisplatin‑containing chemotherapy.
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initiation of therapy, the patient had a normal 
hematological (except Hb of 11 g/dL) and 
biochemical profile (creatinine 0.8 mg%, Na 
and K 134 and 4 meq/L, respectively). His 
calculated estimated glomerular filtration 
rate (eGFR) was 107 mL/min/1.73 m2.

On the third day of the first cycle of 
chemotherapy, the patient developed 
vomiting and hiccups. He was euvolemic 
and normotensive (blood pressure [BP] 
130/70 mmHg) Systemic examination was 
unremarkable. He was documented to have 
hyponatremia (Na 112 meq/L), hypokalemia 
(K 2.8 meq/L) with low plasma osmolality 
(212 mosm/L), and high urine osmolality 
(431 mosm/L).

Possibility of SIADH was considered. 
Three percent saline was infused daily 
with fluid restriction. On the eighth day of 
chemotherapy, the patient developed features 
of encephalopathy as evidenced by the 
alteration of sensorium and slurring of speech. 
Despite administration of 3% saline for 3 
consecutive days, his serum sodium dropped 
to 101 meq/L and sensorium deteriorated. 
Other electrolyte abnormalities included 
hypokalemia (K 2.1 meq/L), hypocalcemia 
(Ca 7.6 mg%), and mild hypomagnesemia 
(Mg 1.7 mg%). His blood urea and serum 
creatinine were within normal limits. Urine 
volume was not mentioned.
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He was referred to the nephrology department for further 
management.

On examination, the patient was stuporous and had a pulse 
rate 62/min, BP 150/90 mmHg in lying down position, 
SpO2 98% in room air with no edema, normal skin turgor, 
and no evidence of fluid overload.

He had slurring of speech with no focal neurological 
deficit. Systemic examination was otherwise unremarkable. 
His weight was 55 kg.

He had severe hyponatremia with sodium of 98 meq/L, 
hypokalemia with potassium of 2.19 meq/L, and corrected 
calcium of 8.4 mg/dL. He had low plasma osmolality 
(211 mosm/L) and high urine osmolality (482 mosm/L) 
with urine sodium of 130 meq/L and urine potassium of 
30 meq/L.

His urine output was around 150 to 400 mL/hour with 
a 24‑hour urinary volume of 3,000 mL. His blood gas 
analysis showed respiratory alkalosis.

Cortisol deficiency and hypothyroidism was excluded by 
plasma cortisol estimation (4 p.m. cortisol 19.3 µg/dL and 
morning cortisol 15.8 µg/dL) and thyroid function tests 
(TSH [thyroid stimulating hormone] 0.92 mIU/L). His 
eGFR was normal throughout the hospital stay.

In this patient with high urine sodium and high urine 
osmolality, the possibilities were SIADH (syndrome of 
inappropriate anti diuretic hormone secretion) and renal 
salt wasting syndrome (RSWS). Polyuria with associated 
hypokalemia, potassium wasting in the urine, hypocalcemia 
(Ca 8.4 mg%), hypomagnesemia (Mg 1.7 mg%), renal 
glycosuria (URE Ph 7.5, glucose 70 [green], RBCs 
[red blood cells] 20–22, pus cells 4–6), and aminoaciduria 
(urine for amino acids leucine and valine present) were 
diagnostic of RSWS and proximal tubular injury. Failure 
to correct hyponatremia with fluid restriction alone in the 
primary hospital was against the diagnosis of SIADH. So 
the final diagnosis was proximal tubular injury leading 
to RSWS, which had resulted in various electrolyte 
abnormalities, mainly severe hyponatremia. The reference 
letter showed only 5‑fluorouracil in addition to cisplatin. We 
could not get any reference showing 5‑fluorouracil–induced 
hyponatremia, hence cisplatin was considered as the 
offending agent.

The management strategy employed was to raise the 
sodium by 5 meq/L using 3% saline replacing other 
electrolytes with volume correction.

Sodium requirement was calculated based on the deficit 
of sodium and potassium, maintenance requirement, and 
urinary loss of sodium. On the first day of admission, 
the patient was given 700 mL of 3% saline and 20 meq 
of potassium chloride (KCl) infusion along with 15 g of 
sodium chloride and 80 meq of KCl through the Ryle’s 
tube. His serum sodium increased to 108 meq/L and 

potassium to 2.4 meq/L. On the second day of admission, 
he received 600 mL of hypertonic saline, 15 g of salt, and 
80 meq of KCl through the Ryle’s tube. His serum sodium 
increased to 116 meq/L and potassium to 3.6 meq/L. 
Correction of hyponatremia was continued as above. After 
96 hours of admission, his serum sodium increased to 
123 meq/L and potassium to 3.7 meq/L. His serum calcium 
and magnesium normalized. His sensorium became 
normal, and speech was normal. Clinical improvement 
and normalization of electrolytes with salt and potassium 
supplements along with fluids confirmed the diagnosis of 
RSWS. He was discharged with advice to continue salt 
and potassium supplements. The algorithmic approach to 
hyponatremia is shown in Figure 1 with reference to this 
patient.

Discussion
Although hyponatremia is a common electrolyte 
abnormality encountered in patients with malignancy, 
RSWS as a cause of hyponatremia is rare. The disease 
itself or the chemotherapeutic agents may be responsible 
for hyponatremia. The incidence in hospitalized population 
varies from less than 1% to more than 40%.[1] Hyponatremia 
following cisplatin chemotherapy was reported in 1989 by 
Bisset et al. Vinca alkaloids, platinum compound, alkylating 
agents, and immunomodulators are common therapeutic 

Figure 1: Algorithm showing approach to hyponatremia with reference to 
this study’s patient
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agents known to induce hyponatremia.[2] The incidence of 
hyponatremia in the first cycle of chemotherapy was 64.5%. 
Our patient also developed hyponatremia in the first cycle. 
The usual risk factors mentioned are bodyweight <60 kg, 
creatinine clearance <60 mL/min/1.73 m2, sodium depletion, 
and decreased fluid intake due to treatment‑induced 
anorexia, nausea, vomiting, and diarrhea.[3] Risk factors 
in our patient were bodyweight of 55 kg and vomiting. 
His eGFR was 107 mL/min/1.73 m2, and his sodium 
intake was normal. There are two mechanisms by which 
cisplatin can induce hyponatremia SIADH (syndrome of 
inappropriate antidiuretic hormone secretion) and RSWS 
(renal salt wasting syndrome).[4] Differential diagnosis of 
hyponatremia induced by cisplatin was discussed by Mari 
Inamori in 2016.[5] Both SIADH and RSWS have many 
common laboratory abnormalities. High urine sodium loss 
with low plasma osmolality and high urine osmolality 
are seen in both situations. Hypokalemia with increased 
urinary potassium loss, renal glycosuria, aminoaciduria, 
and polyuria point toward RSWS.[5] Cisplatin exerts its 
damage on different segments of nephron. Decreased GFR 
results in elevation of blood urea and serum creatinine 
and damage to the proximal tubules, the major sites of 
water reabsorption results in RSWS. The consequences 
are increased urinary sodium loss and hypovolumia with 
increased urine output and urine sodium. The restoration of 
volume results in the correction of abnormalities.[6]

Our patient had polynatriuresis, hypokalemia, 
hypocalcemia, and hypomagnesemia, which gave clue to 
the diagnosis of RSWS. The patient was managed with 
restoration of volume status and salt administration.

To summarize, cisplatin, one of the most widely used 
chemotherapeutic agent, is well‑known to produce renal 
impairment with decline in GFR, but RSWS and SIADH 
are rare. Only 17 case reports of cisplatin‑induced RSWS 
are available in the literature. Because of the similarities in 
clinical settings and investigations, it is often misdiagnosed 

as SIADH. The differential diagnosis of RSWS due to 
proximal tubular injury from SIADH is very important 
because of the difference in therapeutic modality.
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