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ABSTRACT

BACKGROUND: The syndrome of inappropriate antidiuretic hormone secretion is the most common cause of
hyponatremia in clinical practice, but current management of hyponatremia and outcomes in patients with
syndrome of inappropriate antidiuretic hormone secretion are not well understood. The objective of the
Hyponatremia Registry was to assess the current state of management of hyponatremia due to syndrome of
inappropriate antidiuretic hormone secretion in diverse hospital settings, specifically which diagnostic and
treatment modalities are currently used and how rapidly and reliably they result in an increase in serum sodium
concentration ([Naþ]). A secondary objective was to determine whether treatment choices and outcomes differ
across the United States and the European Union.
METHODS: The Hyponatremia Registry recorded selected diagnostic measures and use, efficacy, and outcomes
of therapy for euvolemic hyponatremia diagnosed clinically as syndrome of inappropriate antidiuretic hormone
secretion in 1524 adult patients with [Naþ]�130mEq/L (1034 from 146US sites and 490 from 79 EU sites). A
subgroup of patients withmore rigorously defined syndrome of inappropriate antidiuretic hormone secretion via
measurement of relevant laboratory parameters was also analyzed.
RESULTS: The most common monotherapy treatments for hyponatremia in syndrome of inappropriate antidi-
uretic hormone secretion were fluid restriction (48%), isotonic (27%) or hypertonic (6%) saline, and tolvaptan
(13%); 11% received no active agent. The mean rate of [Naþ] change (mEq/L/d) was greater for all active
therapies than no active treatment. Hypertonic saline and tolvaptan produced the greatest mean rate of [Naþ]
change (interquartile range, both 3.0 [6.0] mEq/L/d) compared with lower interquartile range rates of [Naþ]
change for isotonic saline (1.5 [3.0] mEq/L/d) and fluid restriction (1.0 [2.3] mEq/L/d). The general pattern of
responses was similar in both the US and EU cohorts. At discharge, [Naþ] was<135 mEq/L in 75% of patients
and �130 mEq/L in 43% of patients. Overly rapid correction occurred in 10.2% of patients.
CONCLUSIONS: Current treatment of hyponatremia in syndrome of inappropriate antidiuretic hormone secretion
often uses therapies with limited efficacy; the most commonly chosen monotherapy treatments, fluid restriction
and isotonic saline, failed to increase the serum [Naþ] by�5 mEq/L in 55% and 64% of monotherapy treatment
episodes, respectively. Appropriate laboratory tests to diagnose syndrome of inappropriate antidiuretic hormone
secretion were obtained in<50% of patients; success rates in correcting hyponatremia were significantly higher
when such tests were obtained. Few outcome differences were found between theUnited States and the European
Union. A notable exception was hospital length of stay; use of tolvaptan was associated with significantly shorter
length of stay in the European Union but not in the United States. Despite the availability of effective therapies,
most patients with syndrome of inappropriate antidiuretic hormone secretion were discharged from the hospital
still hyponatremic.
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Hyponatremia is the most common electrolyte abnormality,
affecting up to 30% to 42% of hospitalized patients across
numerous studies throughout the world over the last several
decades.1,2 Hyponatremia is important because it is associated
with worse clinical outcomes across the entire range of inpa-
tient care3 and with increased hospital costs and readmission
rates.4,5 In every disease studied,
hyponatremia has been found to be
an independent risk factor for
increased mortality.6 Chronic
hyponatremia has been linked to
impaired gait and balance, falls,
osteoporosis, and increased fracture
rates,7-10 although its causal role
for these associations remains un-
proven.11 Despite the widespread
clinical impression that correction
of hyponatremia is beneficial,
evidence-based data demonstrating
the clinical benefit of correction of
hyponatremia are limited,7,12-14 and
treatment practices vary widely.

The multinational Hypona-
tremia Registry assessed the cur-
rent state of treatment of euvolemic
and hypervolemic hyponatremia in
diverse, real-world hospital set-
tings. The Registry was designed to
determine which diagnostic and
treatment modalities are currently used, how effective they
are, and how rapidly and reliably they result in an increase in
serum sodium concentration ([Naþ]). A recent publication
summarized the results of the Hyponatremia Registry for all
hyponatremic patients15; the current report focuses on the
more homogeneous subgroup of patients with the syndrome
of inappropriate antidiuretic hormone secretion. A secondary
objective is to determine whether treatment choices and out-
comes for syndrome of inappropriate antidiuretic hormone
secretion differ across the United States and the European
Union.

MATERIALS AND METHODS

Study Plan
The study design has been described in detail by Haupt-
man et al.16 Patients with euvolemic or hypervolemic
hyponatremia were enrolled from 146 US sites, and pa-
tients with euvolemic hyponatremia were enrolled from
79 EU sites. For the present publication, only patients
initially assessed as clinically euvolemic by the treating
physicians were analyzed. At each site, approval was
sought from the appropriate research ethics review boards
as required. After informed consent or waiver, in-
vestigators recorded patient data. The study was exclu-
sively observational: No diagnostic or treatment protocols
were imposed.

Inclusion and Exclusion Criteria
To ensure that hyponatremia was clinically significant, the
Registry required an entry [Naþ] �130 mEq/L. Patients
were excluded if they were aged <18 years, hypovolemic,
using an investigational agent or device, hyperglycemic
enough to interfere with assessment of [Naþ], or receiving

renal replacement therapy while
hyponatremic. Euvolemia and a
clinical diagnosis of syndrome of
inappropriate antidiuretic hormone
secretion were determined by
the treating physician’s clinical
assessment. A complete listing of
inclusion and exclusion criteria is
found in Supplemental Table 1,
available online.

Data Collection
Principal data collection items are
as recently described by Green-
berg et al.15

Adjudication
To ensure data consistency, data
from patients who met pre-
specified review thresholds were
subject to review by 2 members of
the study steering committee.

Discrepancies were resolved by review by the committee
co-chairmen. Prespecified criteria triggering adjudication
have been published.16 Although it was not originally a
specified exclusion criterion, we subsequently excluded any
patient receiving a thiazide at the time the treating physician
made a diagnosis of syndrome of inappropriate antidiuretic
hormone secretion, because it would be difficult to ensure
that such patients were not in fact hypovolemic,17 and
diuretic use is generally considered to be an exclusion to the
proper diagnosis of syndrome of inappropriate antidiuretic
hormone secretion.18 This decision was made before data
analysis.

Subgroup Analysis
Because initial data analysis showed that many patients with a
clinical diagnosis of syndrome of inappropriate antidiuretic
hormone secretion did not have measurement of key labora-
tory parameters necessary to confirm this diagnosis, a sub-
group was created to better ensure the veracity of this
diagnosis. This cohort consisted of only those patients with a
clinical diagnosis of syndrome of inappropriate antidiuretic
hormone secretion who also met the following criteria: urine
osmolality measured and found to be >100 mOsm/kg H2O;
urine [Naþ] measured and found to be �30 mmol/L; if
measured, thyroid-stimulating hormone <10 mIU/mL; if
done, adrenocorticotropic hormone stimulation test normal
(unstimulated or stimulated cortisol level �18 ug/dL).

CLINICAL SIGNIFICANCE

� Hyponatremia in 1524 hospitalized pa-
tients with syndrome of inappropriate
antidiuretic hormone secretion was not
diagnosed or treated successfully in
more than half the cases studied across
both the United States and the European
Union.

� Despite the availability of effective
therapies, most patients with syndrome
of inappropriate antidiuretic hormone
secretion were discharged still
hyponatremic.

� Success rates in correcting hyponatremia
were significantly higher when appro-
priate laboratory tests were obtained
and pharmacologic therapies were used.
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