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Hyponatremia is the most common electrolyte disorder encountered in hospitalized patients. This applies also to

cancer patients. Multiple causes can lead to hyponatremia, but most frequently this electrolyte disorder is due to

the syndrome of inappropriate antidiuresis. In cancer patients, this syndrome is mostly secondary to ectopic

secretion of arginine vasopressin by tumoral cells. 
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1. Introduction

Hyponatremia is the most common electrolyte disorder among hospitalized patients, with a prevalence of about

30% . The aetiology of hyponatremia is multifaceted, but the most frequent cause is the syndrome of

inappropriate antidiuresis (SIAD), which accounts for 40–50% of cases . Severe, acute hyponatremia is

associated to neurological symptoms, due to brain oedema, which may lead to brain stem herniation, respiratory

arrest and death . However, it is now well known that also chronic and mild hyponatremia may cause neurological

as well as non-neurological alterations, such as gait disturbances, risk of fall, cognitive impairment and bone

demineralization . Moreover, it has been demonstrated that hyponatremia, if prolonged over time, can lead to

an increased risk of death .

Hyponatraemia is the most frequent electrolyte alteration occurring also in cancer patients. In this subgroup of

patients hyponatremia is present in up to 40% of cases at the time of hospital admission . Furthermore, about

50% of cancer patients with hyponatremia, have one or more episode of hyponatremia during the course of the

disease, with a peak of 75% in patients with small cell (SCLC) or non-small cell lung cancer (NSCLC) .

Moreover, in this clinical setting, SIAD is the most frequent cause of hyponatremia . However, other factors may

determine hyponatremia in cancer patients, including associated comorbidities. Notably, hyponatremia has been

associated to a significantly decreased progression-free and overall survival in these patients  and serum [Na ]

has been proposed as a possible biomarker to identify high-risk cancer patients .

2. Aetiology of Hyponatremia in Cancer Patients

As already mentioned, hyponatremia in cancer patients can be determined by multiple causes.

[1][2]

[3]

[2]

[4][5]

[6][7][8][9]

[10][11]

[12]

[13]

[10] +

[14]



Hyponatremia in Cancer | Encyclopedia.pub

https://encyclopedia.pub/entry/42005 2/7

Hyponatremia can be secondary to SIAD in patients with cancer of the lung (most frequently), nasopharynx,

oropharynx, stomach, duodenum, colon, pancreas, prostate, uterus, ureter, bladder, breast or with lymphomas,

leukaemias, sarcomas, brain tumours, mesotheliomas and thymomas . In these cases, the pathogenesis

is due to ectopic secretion of arginine vasopressin (AVP) . Overall, the probability that hyponatremia in a cancer

patient is due to tumoral AVP secretion is >30% .

Another cause of SIAD in these patients can be related to pharmacological treatments, which can induce

hyponatremia by stimulating the release of AVP, or by potentiating the effect of AVP on the arginine vasopressin

receptor (AVPR) type 2 or by a mixed action . Among these, chemotherapeutic drugs [e.g.,

cyclophosphamide, vincristine, vinblastine, cisplatin (although more frequently induces a salt loosing nephropathy),

and melphalan], morphine and other narcotic painkillers, immunomodulators (immunoglobulins, interferon,

interleukin-2, levamisole) , antiepileptic drugs (mostly carbamazepine and oxcarbazepine, but also

eslicarbazepine, sodium valproate, lamotrigine, levetiracetam and gabapentin), antidepressants (e.g., selective

serotonin reuptake inhibitors and tricyclics), phenothiazines that are used as antiemetic agents, and non-steroidal

anti-inflammatory drugs deserve a mention. Recent therapeutic strategies, such as targeted therapies and

treatment with immune-check points inhibitors, should also be included among the anticancer drugs responsible for

hyponatremia, since they can cause corticotropin deficiency and consequently hypocortisolism .

Furthermore, in cancer patients, other conditions can induce or aggravate hyponatremia, such as nausea,

vomiting, pain, physical and emotional stress, hydration in patients subjected to chemotherapy, diarrhoea, and

heart or kidney failure .

3. Hyponatremia in Cancer: Does It Affect Patient Outcome?

In the oncology setting, the prevalence of chronic hyponatremia is even higher than in patients hospitalized for all

causes and it affects nearly half of cancer patients . Although it is well established that hyponatremia can affect

health care costs, primarily due to the need of hospitalizations and a doubled length of hospital stay compared to

normonatremic cancer subjects, and quality of life , the correlation between low serum [Na ] and cancer

progression-free and overall survival unexpectedly emerged only in the last decade. Hyponatremia was reported as

an independent, negative prognostic factor in different solid and blood tumours, such as NSCLC , and SCLC 

, gastrointestinal cancers , lymphoma , hepatocellular carcinoma , renal cell carcinoma ,

prostatic and pancreatic carcinoma , biliary tract cancer , mesothelioma , multiregional upper tract

urothelial carcinoma , and epithelial ovarian cancer .

Reduced serum [Na ] has an impact on survival at all cancer stages , with the highest rate of in-hospital

mortality (OR = 2.05, 95%CI 1.67–2.53) in metastatic patients  and a hazard ratio for death almost three fold

higher than in normonatremic oncologic subjects .

Another important aspect in the relationship between hyponatremia and life expectancy is the influence of low

serum [Na ] on the response to cancer therapy. In a cohort of NSCLC patients treated with pemetrexed-platinum
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doublet chemotherapy, the presence of hyponatremia significantly reduced median progression-free survival of

patients compared to the normonatremic group (6 months vs. 7 months; p < 0.05), even after adjusting for

confounding factors. Hence, the authors concluded that pre-treatment serum [Na ] is a determinant prognostic

marker in stage IIIb/IV patients, able to predict a differential response to treatment . Similar results were

obtained in metastatic renal cell carcinoma treated with targeted therapy (sunitibib, sorafenib)  or everolimus ,

in neuroendocrine neoplasms treated with peptide receptor radionuclide therapy , and in hepatocellular

carcinoma treated with sorafenib . Interestingly, in NSCLC patients treated with the EGFR inhibitor erlotinib a

multivariate analysis revealed that hyponatremia was an independent predictive factor of non-response to therapy,

in the same way as a poor performance status and the absence of EGFR mutations in the tumoral tissue .

Two large retrospective studies conducted on the Danish population not only confirmed that low serum [Na ]

negatively correlated with all-cause mortality, but also with a higher risk to develop a neoplasm . In other

words, hyponatremic subjects seem to be more likely to get cancer, and if this electrolyte disorder is not properly

treated, they have a higher risk of death.

These data may suggest that the correction of hyponatremia has a favourable role in the outcome of cancer

patients. As a matter of fact, the normalization of reduced serum [Na ] was shown to increase overall and

progression-free survival in 15 pre-treatment hyponatremic patients that underwent carboplatinum/etoposide

regimen for SCLC compared to uncorrected ones . Accordingly, in a group of 69 patients affected by NSCLC

and hyponatremia, both overall and progression-free survival were significantly lower in those who had been

maintained hyponatremic compared to those with normalized serum [Na ] (respectively 4.7 vs. 11.6 months and

3.3 vs. 6.7 months) . These results were confirmed also in a small cohort of patients with different but extensive

and terminal cancers (overall survival 13.6 months vs. 16 days, corrected vs. uncorrected hyponatremia), thus

determining the option of receiving multiple lines of antineoplastic treatment . Based on these data,

hyponatremia has been proposed as a reliable biomarker of high-risk subjects with lung cancer .

Overall, these data indicate that hyponatremia should be promptly recognized and corrected also in an oncological

setting, in view of the well demonstrated effect of patients’ outcome.
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