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ABSTRACT

Syndrome of inappropriate antidiuretic hormone secretion (SIADH) is a common cause of hypo-
natremia in cancer patients. It is most frequently reported in association with small-cell lung
cancer, but has been reported in other cancers as well. Here we report the case of a patient with
myelodysplastic syndrome and blast crisis who developed concurrent hyponatremia. The patient
failed to respond to fluid restriction and administration of hypertonic saline. She was treated with
tolvaptan, a vasopressin antagonist licensed for the treatment of adult patients with hyponatre-
mia secondary to syndrome of inappropriate antidiuretic hormone secretion. We conclude that in
myelodysplastic syndrome patients with blast crisis, inappropriate antidiuretic hormone secretion
should be considered as a cause of hyponatremia and be treated with tolvaptan.

INTRODUCTION

Syndrome of inappropriate antidiuretic hormone secretion
(SIADH) causes dilutional hyponatremia by increasing secretion
of antidiuretic hormone (ADH) and water reabsorption in col-
lecting ducts and is a common cause of hyponatremia in cancer
patients.! SIADH has been reported most commonly in small-cell
lung cancer, but has been described in other cancers as well.! In
the literature, there is only 1 case report of SIADH in a patient
with acute myeloid leukemia (AML) with multilineage dysplasia
who developed hyponatremia and showed symptoms of SIADH
through a mechanism similar to tumor lysis.2 We report a case of
hyponatremia from SIADH in a patient with myelodysplasia with
blast transformation who showed a positive response to tolvap-
tan, a vasopressin antagonist licensed for the treatment of adult
patients with hyponatremia secondary to SIADH.3

Author Affiliations: Department of Internal Medicine, Marshfield Clinic,
Marshfield, Wis (Mali, Muduganti, Mujibur); Department of Nephrology,
Marshfield Clinic, Marshfield, Wis (Murali).

Corresponding Author: Padmavathi Mali, MD, Department of Internal
Medicine, Marshfield Clinic, 1000 N Oak Ave, Marshfield, WI 54449; phone
715.387.5537; e-mail mali.padmavathi@marshfieldclinic.org.

CASE PRESENTATION

A 66-year-old woman was admitted to the
hospital with chest pain. She had a diag-
nosis of myelodysplastic syndrome (MDS)
and her most recent bone marrow aspi-
rate showed hypercellular marrow with
severe reticulin fibrosis and an increase in
myeloblasts, suggestive of evolving MDS
classified as refractory anemia with excess
blasts-2 (RAEB-2). She received 4 cycles of
azacitidine as an outpatient in anticipation
of getting bone marrow aspiration before
the fifth cycle. One week before hospital
admission, her sodium level was 135-137 mmol/L (normal 133-
144 mmol/L).

The patient was admitted for chest pain described as sub-
sternal, pressure-like, and nonpositional. Her physical examina-
tion was unremarkable, and her laboratory results showed a white
blood cell count (WBC) of 13,700/pL (normal 4,100-10,900/
ul) with 6% blast cells, 46% neutrophils, 26% lymphocytes,
11% monocytes, 1% basophils, and 10% myelocytes and meta-
myelocytes. Additional laboratory results showed normal hemo-
globin (11.6 g/dL), platelets (213,000/ml), and creatinine (0.5
mg/dL) with low levels of sodium (133 mmol/L, normal 133-144
mmol/L) and urea nitrogen (5 mg/dL, normal 6-24 mg/dL), and
an elevated D-dimer of 2.5 pg/mL (normal 0.1-0.67 pg/mL). A
subsequent computed tomography (CT) scan of the chest was
negative for pulmonary embolism, but the patient’s bones were
diffusely sclerotic due to underlying MDS, and this was deter-
mined to be the cause of her chest pain. She was started on nar-
cotic analgesics for pain and continued on her home medications,
including fluoxetine.

The next day, the patient’s sodium level had dropped to 127
mmol/L, reaching 120 mmol/L in the next 2 days. Although the
patient was euvolemic on clinical examination, her laboratory
results showed low serum osmolality at 253 mOsm/kg (normal
282-305 mOsm/kg), urine sodium at 45 mmol/L, serum uric
acid at 1.8 mg/dL (normal 2.3-6.4 mg/dL), and urine osmolal-
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ity at 566 mOsm/kd (normal 500-800
R4 5 . . ( 5 . Table. Change in Serum Sodium Level, Urine Osmolality, and Urine Sodium Over Time
mOsm/kg). Urinalysis revealed a specific
gravity of 1.023 (normal 1.002-1.030) and Serum Sodium Urine Osmolality Urine Sodium
. . Day (mmol/L) Intervention (mOsm/kg) (mmol/L)
was negative for protein and ketones. She
had normal renal function and no evidence 7 37
0 133 Admission
of hypothyroidism or adrenal insufficiency, 2 127
but serum ADH, which was measured to 3 ES 26g <5
. . 4 1 5

confirm the SIADH dlagn051s, was elevated 5 17 Intensive Care Unit and 3% saline
at 3.5 pg/mL. These findings are consistent 6 122 Fluoxetine discontinued, fluid restriction
with the mild volume expansion expected v 22 il s
. 8 122 Fluid restriction, tolvaptan (15 mg) 691
in STADH. g 124 Fluid restriction, tolvaptan (15 mg) 425

On the fourth day after admission, the 10 129 Fluid restriction, tolvaptan (15 mg)
patient’s total WBC increased to 23,500/ 1215 Bg =
uL with 38% blasts. Approximately 40%

of cells were circulating myeloblasts indi-
cating evolution to (AML). Circulating
myeloblasts were found to express CD45, CD34, CD117, CD33,
CD13, HLA-DR, CD11b, and CD11c with CD64 expression at
moderate intensity and no CD14 expression, suggesting no evi-
dence of monocytic differentiation. This immunophenotype was
quite different from the myeloblasts in the bone marrow, which
were CD117-positive and CD34-negative.

By day 5, the patient’s sodium continued to drop to 117
mmol/L, and she developed signs of altered mental status with
confusion. She was placed in the intensive care unit overnight and
started on a 3% saline infusion. With the diagnosis of SIADH as
the cause of hyponatremia, fluoxetine was discontinued, and she
was placed on fluid restriction. Subsequently, her sodium level
increased to 122 mmol/L, and her mental status improved. She
was continued on fluid restriction, and her sodium level remained
at 122 mmol/L for the next 3 days. Urinalysis on fluid restriction
showed an increase in specific gravity from 1.023 to 1.036, and
urine osmolality increased from 566 to 691 mOsm/kg. On day
7, she was started on hydroxyurea 500 mg 3 times daily when her
WBC increased to 38,000/uL. She also received packed red cell
transfusions for worsening anemia and had worsening thrombo-
cytopenia for which she did not require platelet transfusions.

On day 8, the patient’s sodium level was 122 mmol/L, and she
was started on tolvaptan 15 mg per day, which was continued for
the next 3 days. Her sodium level increased progressively to 133
mmol/L (Table). Urine output on tolvaptan was 1 liter on day
1, 500 ml on day 2, and 1100 ml on day 3. She was in negative
balance all 3 days.

Retrospectively, the bone marrow biopsy was sent for immu-
nohistochemical analysis, and blast cells were negative for ADH.

DISCUSSION

Hyponatremia from SIADH is a common electrolyte abnormal-
ity seen in patients most often due to a small cell carcinoma of
the lung and is rarely seen with other lung tumors.4 Less com-

mon causes of malignancy-associated SIADH include head and
neck cancers, olfactory neuroblastoma (esthesioneuroblastoma),
and extrapulmonary small cell carcinomas. In the literature, there
is one other case report of SIADH in a patient with AML with
multilineage dysplasia who developed hyponatremia and showed
symptoms of SIADH through a mechanism similar to tumor
lysis.2 This is the first case of hyponatremia from SIADH in a
patient with myelodysplasia with blast transformation.

Evidence suggests that hyponatremia in cancer patients may
be a negative prognostic factor,! making recognition and appro-
priate treatment particularly important. In the patient described
here, the diagnosis of SIADH was based on clinical status and
laboratory values after ruling out thyroid and adrenal insuf-
ficiency. It is also important to exclude the potential influence
of drugs on hyponatremia. In the patient presented here, we
began treatment of hyponatremia by discontinuing fluoxetine
with fluid restriction. Fluoxetine has relatively slow elimination
with a half-life of 1 to 3 days after acute administration and 4
to 6 days after chronic administration.> The patient had been on
fluoxetine for several months before admission with no history of
hyponatremia. Sudden development of hyponatremia concurrent
with development of AML prompted us to look for other causes,
including blast-induced hyponatremia.

In patients with cancer, hyponatremia is often the result of
SIADH and is thought to be caused by the ectopic production of
arginine vasopressin (AVP) by tumor tissues or the effects of anti-
cancer and palliative medications on AVP production or action.
In a single case report in the literature, blast cells were reported to
stain positive for ADH in a patient with AML and SIADH.2 In
the present case, bone marrow was negative for ADH by immu-
nohistochemical staining, but the interpretation and pathology
results may be of limited value due to decalcification of the sam-
ple. Therefore, we are unable to rule out the tumor tissue as a
source of ADH.

In the treatment of hyponatremia, hypertonic saline is indi-
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cated for acute, symptomatic cases,” whereas fluid restriction is
recommended to achieve a slower rate of correction for chronic
asymptomatic hyponatremia. However, such measures may be
insufficient to correct electrolyte imbalance in some. As illus-
trated in the case presented here, pharmacological therapy with
tolvaptan may be necessary when fluid restriction is insufficient.
Tolvaptan blocks the effects of AVP in the renal collecting duct
to promote aquaresis, leading to a controlled increase in serum
sodium levels by inducing free water excretion without increasing
sodium excretion.s The effects of tolvaptan therapy in our patient
were evident as serum sodium levels increased and urine osmo-
lality decreased. Tolvaptan administration achieved a controlled
increase in sodium levels to within the normal range, which fluid
restriction failed to do.

Tolvaptan is available as 15 mg or 30 mg tablets. Treatment
should be initiated at a dose of 15 mg once daily and titrated to
a maximum dose of 60 mg once daily. Treatment is needed until
the underlying cause of hyponatremia is corrected. Regular mon-
itoring of serum sodium concentrations and volume status are
necessary if tolvaptan is used in the outpatient setting. Tolvaptan
therapy should be undertaken with caution due to the risk for
adverse effects and potential drug interactions. Adverse effects
reported most frequently include thirst and dry mouth, in addi-
tion to rarer reports of hypernatremia, pollakiuria, and polyuria.?
Tolvaptan is metabolized by the cytochrome P450 isoenzyme
CYP3A4, which is involved in the metabolism of a large number
of common drugs, resulting in a high risk of pharmacokinetic
interactions.!0

CONCLUSION

The etiology of hyponatremia is diverse, and systemic evalua-
tion is important for defining the cause and formulating a treat-
ment plan. SIADH should be considered as a potential cause of
hyponatremia in MDS patients with blast crisis. The vasopressin
antagonist tolvaptan can be used to correct the hyponatremia if

conservative treatments fail.
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