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ABSTRACT
Introduction. Hyponatremia is a frequently observed electrolyte disorder among patients with cancer. In 1957, Schwartz et al. 
reported the first case of a patient with hyponatremia due to SIADH, secondary to lung cancer. From that moment on, there 
has been data published that indicates patients with SIADH are less responsive to chemotherapy, have greater predisposition 
to central nervous system metastases and are often characterized by an advanced stage of cancer during time of diagnosis. 
Hyponatremia has many possible causes, and the differential diagnosis can pose a challenge. 
Aim. The aim of the study was to consider the occurrence of secondary hyponatremia in the course of cancer and the signifi-
cance of this disorder in the prognosis of the disease.
Methods. An analysis of the clinical history of the patient and a review of available literature.
Results. A 66-year old patient with hyponatremia was admitted to the Department of Endocrinology, and lung cancer was de-
termined as the cause of the aforementioned electrolyte disorder.
Conclusion. SIADH secondary to cancers should be included in a differential diagnosis of every case of hyponatremia of unde-
termined etiology. 
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Introduction
Hyponatremia is defined as a serum sodium level <135 
mEq/l.1 Hyponatremia is due to impaired renal func-
tion and failure to secrete and retain water. Antidiuret-
ic hormone (ADH) affects localized V2 receptors at the 
basolateral aspect of the collecting duct cells and leads 
to increased aquaporin expression on the luminal as-
pect of the collecting duct cells which increases water 
absorption and diminishes thirst. Normally, thirst and 
secretion of an antidiuretic hormone depend on plas-
ma osmolality. Hyponatremia occurs if there is per-
sistent ADH stimulation resulting in increased water 
retention and plasma dilution.2 Symptoms of hypona-
tremia depend on the severity of plasma sodium de-
ficiency and the time period in which hyponatremia 
has established.2 Acute hyponatremia has a duration of 
less than 48 hours. In patients with acute hyponatre-
mia, neurological symptoms are observed as a result of 
the water moving to the brain tissue, according to the 
concentration gradient, and resulting brain edema.2 

Seizures, speech impairment and even coma or death 
can also be observed. If hyponatremia persists over 48 
hours, it is recognized as chronic. It occurs much more 
often than acute hyponatremia. The sodium concentra-
tion is typically above 120 mEq/L. Chronic hyponatre-
mia is often asymptomatic, since there is enough time 
for an osmolyte shift (including sodium, potassium and 
chloride) from the brain cells to the cerebrospinal fluid, 
which prevents cerebral edema.3,4 Nonetheless chron-
ic hyponatremia can cause symptoms such as nausea, 
vomiting and neurological symptoms including fatigue, 
headaches, confusion, epileptic seizures, especially in 
the case of sudden serum sodium level decrease. Coma 
is also probable5 and there may be subtle neurological 
abnormalities. Elderly people may experience frequent 
falls or gait disturbances.6   Hyponatremia is also ob-
served in the following endocrine disorders: adreno-
cortical insufficiency and hypothyroidism.7 It occurs in 
patients with a decrease in blood volume - for exam-
ple due to hemorrhage or in chronic diseases character-
ized by edema, such as in liver cirrhosis or heart failure.2 

The syndrome characterized by excessive secretion of 
antidiuretic hormone, and is known as a syndrome of 
inappropriate antidiuretic hormone secretion (SIADH) 
which was initially described by Leaf and Mamby.8 SI-
ADH is characterized by hyponatremia, inadequately 
elevated urine osmolality, significant urine sodium ex-
cretion and decline of serum osmolality usually in an 
euvolemic patient. Peripheral edema is usually absent. 
The diagnosis requires exclusion of diuretic treatment, 
and normal cardiac, renal, adrenal, hepatic and thyroid 
function.9 Hyponatremia accompanies approximately 
30% of hospitalizations and SIADH is the most com-
mon cause of hyponatremia.9,10 SIADH can be caused 
by various diseases, such as central nervous system 

disturbances, malignancies like lung tumors, especial-
ly small cell carcinoma which produce ADH ectopical-
ly, cancers of the pancreas, duodenum, head and neck.9 
Many drugs used in the cancer treatment can also cause 
SIADH.9 However, not only drugs used to treat cancer 
can cause hyponatremia, it is very often caused by thi-
azides and antidepressants.11 Pulmonary diseases such 
as pneumonia or bronchial asthma, atelectasis, acute re-
spiratory failure and pneumothorax can cause SIADH.9 
It can also be observed in tuberculosis.12 Surgical proce-
dures, such as abdominal and chest surgeries, can cause 
excessive secretion of ADH, probably by the mechanism 
of pain receptors stimulation.9 Also, neurosurgical in-
terventions, especially those performed in the area of 
the pituitary gland, may result in the development of SI-
ADH syndrome.9 It was also described in the process of 
two genetic syndromes: nephrogenic syndrome and hy-
pothalamic syndrome. Nephrogenic syndrome is caused 
by a gain-of-function mutation in the gene for V2 recep-
tor, which is located on the X chromosome.13 Hypotha-
lamic syndrome is caused by a mutation in the transient 
receptor potential vanilloid type 4 (TRPV4), which en-
codes the central osmolality sensing mechanism.14 Both 
HIV and AIDS are associated with excessive secretion 
of the antidiuretic hormone and SIADH syndrome due 
to existing adrenocortical insufficiency, opportunistic 
infections and cancer associated with HIV infection.9 
There are studies indicating the importance of hypo-
natremia as a HIV-disease severity index.15 Hypona-
tremia often occurs in older patients with diabetes and 
during the course of many infections.11 It is important 
also to mention idiopathic SIADH, the causes of which 
remain unknown.9 As mentioned above, there is a re-
lationship between lung cancer and the occurrence of 
SIADH due to ectopic ADH secretion. Hyponatremia 
is a frequent electrolyte disorder among patients hospi-
talized for cancer diagnosis or treatment.16 Depending 
on the type of tumor and the clinical condition of the 
patient, the incidence of hyponatremia varies.17 The fre-
quency of hyponatremia is estimated between less than 
1% to more than 40% due to reports from general hospi-
tals.18 Large group of patients have showed that SIADH 
occurs in in 15% of cases of small-cell lung cancer.19 
2% -4% refer to patients with non-small cell lung can-
cer.20,21 A common cause is abnormal, ectopic release of 
antidiuretic hormone (SIADH), independent of tonicity 
maintained by non-osmotic factors.20 In 1957, Schwartz 
et al. described the first case of a patient with hyponatre-
mia due to SIADH, secondary to lung cancer.22 Chute et 
al. stated that the patient with SIADH is less responsive 
to chemotherapy, has greater predisposition to central 
nervous system metastases and is often characterized 
by advanced stage of cancer at the time of diagnosis.23 
To illustrate this data, we would like to present a case of 
a patient with hyponatremia, in whom lung cancer was 
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with high lipid content, suggestive of adenomas. Hor-
monal evaluation was performed that revealed no pitu-
itary-adrenal axis disturbances. Due to the the cause of 
observed SIADH syndrome the Patinet was reffered to 
the Pulmonology Department for a more extensive eval-
uation (to determine the type of neoplasm and staging).  
In process of further patient hospitalization, endobron-
chial ultrasound (EBUS), the material for histopatho-
logical examination was collected. The histopathological 
evaluation of the material collected from the outbreak 
and the lymph nodes found in the imaging studies re-
vealed small-cell lung cancer. After the diagnosis, ap-
propriate treatment was initiated.

Fig. 1. Computed tomography (CT) of the patient’s chest. 

Discussion
Hyponatremia is the most frequent electrolyte disorder 
in oncological patients.24,25 Such a condition can be the 
result of tumor antidiuretic hormone (ADH) produc-
tion. Also treatment with such agents as vincristine, vin-
blastine and cyclophosphamide used in the treatment of 
lung cancer can also be the cause of hyponatremia.26 Cy-
clophosphamide enhances the action of ADH at the re-
nal tubule level. Stimulation of ADH secretion can also 
be stimulated by phenothiazines used as antiemetics 
medicaments, antidepressants- such as tricyclic drugs 
and selective serotonin reuptake inhibitors (SSRI), and 

detected in the course of  the differential diagnosis of the 
etiology of low serum sodium level. 

A case report
66 year old patient was admitted to the Endocrinolo-
gy Department due to electrolyte disorders in the form 
of chronic hyponatremia of unknown etiology. Patient’s 
medical history included post-operative hypothyroid-
ism, hypertension, ischemic heart disease and primary 
Sjögren’s syndrome. She was admitted to the Depart-
ment of Endocrinology for further evaluation of the 
causes of hyponatremia, after previous hospitalization 
in the Department of Gastroenterology, in the time of 
which the thyroid function disorders and adrenal insuf-
ficiency were ruled out as potential causes of electrolyte 
disorder. During fifteen days of hospitalization, a num-
ber of laboratory tests were carried out. It was found 
that hyponatremia still persisted at a moderate level; 
hypothyroidism (due to inadequate substitution dose 
of L-thyroxine) and adrenocortical insufficiency were 
again excluded. The results of the study also showed 
normal diuresis, decreased plasma osmolality, normal 
urine osmolality, sodium excretion in the daily urine 
collection higher than 30mmol/l, and decreased urea 
and uric acid levels. 

This clinical and laboratory presentation is very 
characteristic of SIADH syndrome. As mentioned 
above, SIADH often has a paraneoplastic etiology, there-
fore it was decided to extend diagnostics procedures ac-
cordingly. In course of the previous hospital stay, the 
patient had a chest x-ray, which did not show any pa-
thology. At the time of hospitalization in the Clinic of 
Endrocrinology, a CT scan of the neck, chest and abdo-
men were performed. The thyroid ultrasound visualized 
a bundle of cervical lymph nodes with central vascular-
ization on the right side, however CT did not confirm 
the presence of enlarged lymph nodes in the neck. The 
CT scan however, did show mediastinal lymph node in-
filtrates with present necrosis and associated mass in the 
upper lobe of the right lung, as well as involvement of 
supraclavicular and subclavian lymph nodes. The CT of 
the abdomen also showed the bilateral presence of fo-
cal lesions of the adrenal glands of benign phenotype, 

Table 1. The results of basic tests

WBC RBC HCT PLT pH pO2

3.99 × 103/μL 3.8 × 106/μL 33.1% 305 × 103/μL 7.41 90.6 mmHg

pCO2 CRP Cholesterol Creatinine TSH Cortizol
36.4 mmHg 0.964 mg/L 199 mg/dL 0.5 mg/dL 2.118 mIU/L 192.40 μg/24h

Table 2. Laboratory results of tests performed to diagnose SIADH

Sodium concentration  
in serum

The value of sodium in the daily 
collection of urine

Serum osmolality Urine osmolality

128 mmol/L 72 mmol/L 254 mOsm/kg H2O 375 mOsm/kg H2O
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opioid analgesics.26 Nausea and vomiting after chemo-
therapy can also result in hyponatremia. Congestive 
heart failure seems to be associated with hypovolemic 
hyponatremia, which complicates the treatment of on-
cological patients using anthracyclines.27 This electro-
lyte disorder can also be observed in patients suffering 
from paraneoplastic syndrome, like nephrotic syn-
drome or renal minimal change disease.28 Hyponatre-
mia may also be a final result of cancer metastases to the 
central nervous system or adrenal cortex, leading to ad-
renal insufficiency. Hyponatremia, as mentioned above, 
can serve as a marker for the disease severity. Hypona-
tremia has been shown to be an independent prognostic 
marker in oncological patients.29,30 Among patients with 
lung cancer, hyponatremia is a negative prognostic fac-
tor at the time of hospital stay and in patients with erlo-
tinib-based treatment regiments.31,32 It should be taken 
into account that the prognostic value of hyponatremia 
may vary depending on such factors as: the type of tu-
mor, the severity of the disease and the initial treatment 
of hyponatremia. The worst prognosis concerns the fol-
lowing cancers: small cell lung cancer (SCLC), mesothe-
lioma, gastrointestinal cancer, renal cell carcinoma and 
lymphoma.33,34,35,36,37 Rapid correction of serum sodi-
um correlates with longer overall survival and improve-
ment of clinical condition.38 Petereit et al. conducted a 
study in 10 patients diagnosed with SCLC and SIADH. 
Patients were selected based on the histologically con-
firmed diagnosis of SCLC and the clinical picture of 
neurocognitive deficit induced by SIADH- associated 
hyponatremia. All patient data were monitored for clin-
ical improvement based on ECOG (fitness scale accord-
ing to the Eastern Cooperative Oncology Group) status, 
time of chemotherapy initiation and sodium levels cor-
rection. The treatment was conducted according to the 
diagnostic and therapeutic algorithm. It led to effective 
correction of both clinical problems and sodium level in 
peripheral blood plasma. Patients started chemotherapy 
treatment at the same time. Then were treated with tol-
vaptan which led to performance status improvement 
based on the ECOG score. All patients benefited from 
the effective treatment of SIADH, avoiding long-term 
hospitalization. It has been shown that the serum so-
dium normalization failure after the chemotherapy ini-
tiation is a negative prognostic factor.39 Hyponatremia 
seems to be in negative correlation with the treatment 
efficacy.40 The management of any cancer patient should 
always take into account an evaluation of sodium level.    

Summary
The possibility of SIADH as a paraneoplastic syndrome 
should be considered in patients with hyponatremia 
of undetermined etiology. In the case of abnormal so-
dium concentrations, extensive differential diagnosis 
should be performed. SIADH can be caused by ecto-

pic neoplastic ADH production, be connected to ADH 
secretion stimulation or even the result of AVP (the 
antidiuretic hormone arginine vasopressin) due to an-
ticancer therapy or palliative treatment. Studies have 
shown that hyponatremia has a prognostic value in 
groups of patients diagnosed with lung cancer. It is cru-
cial to gradually and effectively correct the hyponatre-
mia, keeping in mind that the process should be spread 
out over time. 

Conclusion
SIADH secondary to different types of malignant neo-
plasm should be included in a differential diagnosis of 
every case of hyponatremia of undetermined etiology. 
Imaging studies and tumor markers evaluation are an 
important part of diagnostic procedures. Correction of 
the serum sodium level improves the patient condition.
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