A 65-year-old white woman is brought to the emergency room by her family for increasing confusion and lethargy over the past week. She was recently diagnosed with small cell cancer of the lung. She has not been febrile or had any other recent illnesses. She is not taking any medications. Her blood pres​sure is 136/82 mm Hg, heart rate 84 bpm, and respiratory rate 14 breaths per minute and unlabored. She is afebrile. On examination, she is an elderly appearing woman who is difficult to arouse and reacts only to painful stimuli. She is able to move her extremities without apparent motor deficits, and her deep tendon reflexes are decreased symmetrically. The remainder of her examination is normal, with a normal jugular venous pressure and no extremity edema. You order some laboratory tests, which reveal the serum sodium level is 108 mmol/L, potassium 3.8 mmol/L, bicarbonate 24 mEq/L, blood urea nitrogen 5 mg/dL, and creatinine 0.5 mg/dL. Serum osmolality is 220 mOsm/kg, and urine osmolality is 400 mOsm/kg. A CT scan of the brain shows no masses or hydrocephalus.

The clinical presentation of decreased serum osmolality (220 mOsm/kg), decreased serum sodium (108 mmol/L), increased urine osmolality (400mOsm/kg),increasing confusion and lethargy within the last week, decreased deep tendon reflexes symmetrically, in conjunction  with the recent diagnosis of small cell lung cancer are indicative of the clinical diagnosis of Syndrome of Inappropriate Antidiuretic Hormone Secretion (SIADH).  
In SIADH the inappropriate secretion of antidiuretic hormone (ADH), vasopression, interferes with renal excretion of water and results in the production of concentrated urine and hyponatremia (Rafailov, 2007).  The increased level of ADH enhances reabsorption of water in the kidneys, which leads to the production of concentrated urine.  The inability of the body to excrete water results in hyponatremia.
The first signs and symptoms of SIADH are usually anorexia, nausea, and malaise.   These symptoms may be followed by headache, irritability, confusion, muscle cramps, weakness, obtundation, seizures, and coma (Rafailov, 2007).  These symptoms are a result of brain swelling.

Our patient is presenting with lethargy and confusion, which are symptoms of brain swelling.  Our first steps should be to complete a thorough history and physical examination.   The information from the history, physical examination, and lab results points to the SIADH diagnosis, with a good possibility that the lung carcinoma is the underlying cause for the SIADH. SIADH most often occurs in association with diseases of the central nervous or pulmonary systems.  (Carpenter, Griggs, Loscalzo, 2004, p. 248.)
A baseline weight is needed along with strict recording of intake and output. Our patient’s serum sodium level is dangerously low.  Immediate steps need to be taken to increase the patient’s serum sodium level in a way that is both safe and effective.   A level of 105meq/L is considered life threatening (Rafailov, 2007).  A level below 110 meq/L can cause coma and seizures. (Carpenter, Griggs, Loscalzo, 2004, p. 591) Seizure precautions should be taken immediately and frequent neurologic assessment is a critical part of follow-up for this patient.
It is imperative that we begin treatment to correct the hyponatremia.  IV administration of hypertonic (3%) saline should be started.   If the patient is presenting with acute SIADH, less than 48 hours after onset, it should be infused at a rate of 300 to 500/ml IV over 4 to 6 hours (Goodarei, 2001).  Acute hyponatremia can be corrected at a rate of up to 1-2mEq/L/hr as long as the correction rate does not exceed 15 mEq/L increase in the serum sodium level in 24 hours (Rafialov, 2007).   A possible complication of overly aggressive treatment of hyponatremia is central pontine myelinolysis (CMP), which can result in spastic quadriparesis, pseudobulbar palsy, confusion, coma, and death.  Care must be taken, especially in cases of chronic hyponatremia to not exceed a total correction rate of 12 meq/L  in the first 24 hours (Rafailov, 2007).

 Fluid restriction is also necessary to help raise the serum sodium level. Fluids are usually restricted to less than one liter per 24 hours. (Carpenter, Griggs, Loscalzo, 2004, p. 249)   Furosemide IV can be administered.  It is a loop diuretic and it helps to decrease urine concentration and facilitates excretion of electrolyte free water.  Furosemide, or other loop diuretics, can be given in combination with increased dietary intake of sodium or salt tablets and sometimes this helps to allow fluid restriction to be a little more liberal and not as strict (Goodarei, 2007).  If fluid restriction is ineffective, demeclocycline can be given to inhibit ADH action in the renal tubule.  After administration of this medication a patient needs to be monitored for renal failure, photosensitivity, bacterial superinfection, excessive drug induced water loss, and hyponatremia  (Goodarei, 2007).
Once the initial treatment has begun (hypertonic IV saline, fluid restriction, possible medications) serial tests of serum electrolytes, serum osmolality, urine electrolytes, and urine osmolality  should be done in 2 hours and then at least every 4 hours until the serum  sodium levels have stabilized to a goal of 120-130 mEq/L. (Rafailov, 2007). Frequent neuro checks are needed.  Her sensorium should improve with increasing serum sodium levels. As aforementioned, seizure precautions are indicated for her safety. The prognosis for SIADH depends on the cause.  In the case of our patient, it is likely that the lung cancer has caused her SIADH.  If the tumor can be surgically removed or treated with radiation or chemotherapy, then SIADH should resolve.  If this is not possible, it can be controlled through strict fluid restriction and medications. Patient education is a very important component of the management of dealing with chronic SIADH.
A consult with an internist as well as the patient’s oncologist would be indicated to evaluate the treatment plan and coordinate care.  Clearly, the patient will need very extensive follow up care once this emergent situation is resolved. 
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