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Cerebral Salt Wasting Syndrome and Systemic Lupus
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Abstract

Cerebral salt wasting (CSW) is a rare cause of hypoosmolar hypona-
tremia usually associated with acute intracranial disease character-
ized by extracellular volume depletion due to inappropriate sodium
wasting in the urine. We report a case of a 46-year-old male with
recently diagnosed systemic lupus erythematosus (SLE) initially pre-
senting with neurological involvement and an antiphospholipid syn-
drome (APS) who was admitted because of chronic asymptomatic
hyponatremia previously assumed as secondary to syndrome of inap-
propriate antidiuretic hormone secretion (SIADH). Initial evaluation
revealed a hypoosmolar hyponatremia with high urine osmolality
and elevated urinary sodium concentration. Clinically, the patient’s
extracellular volume status was difficult to define accurately. After
exclusion of other etiologies, a diagnosis of CSW was established
and the patient started appropriate treatment with normalization of
sodium levels. The challenge in diagnosing CSW relies on the dif-
ferentiation from the SIADH, since it shares most of the laboratory
features. The critical difference is the state of extracellular volume
which can be difficult to access accurately in routine clinical practice.
There is evidence that the fractional excretion of urate (FEUrate) can
be of assistance. The relationship between SLE and hyponatremia
is mostly limited to adverse pharmacological side effects, so to our
knowledge, this is the first association between SLE with neurologi-
cal involvement and CSW.
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lupus; Systemic lupus erythematosus

Introduction

The term cerebral salt wasting (CSW) refers to a renal loss
of sodium, originally thought to be exclusive of intracranial
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disorders, that results in hyponatremia and a decrease in ex-
tracellular fluid volume. It is characterized by a hypotonic hy-
ponatremia with inappropriately elevated urine sodium con-
centration in the setting of a normal kidney function [1-3].

The onset of this disorder is typically seen within the first
10 days following a neurological insult and usually lasts no
more than 1 week [1, 2]. Pathophysiology is not completely
understood but the major mechanism might be the inappropri-
ate and excessive release of natriuretic peptides which would
result in natriuresis and volume depletion. A secondary neu-
rohormonal response would result in an increase in the renin-
angiotensin system and consequently in antidiuretic hormone
(ADH) production. Since the volume stimulus is more potent
than the osmolar stimulus, the ADH secretion overrides the
usual inhibition by the coexisting plasma hypoosmolality, thus
perpetuating the hyponatremia [2-5].

The main differential diagnosis is the syndrome of in-
appropriate antidiuretic hormone secretion (SIADH) which
shares most of the laboratory findings, making a definitive di-
agnosis challenging. The only clinical difference is the state
of the extracellular volume, being euvolemic or hypervolemic
in SIADH and hypovolemic in renal salt wasting (RSW) [4,
6, 7]. This is important because treatment strategies are very
different.

We report a case of a male patient with recently diagnosed
systemic lupus erythematous (SLE) with central nervous sys-
tem (CNS) involvement with CSW. To our knowledge, this is
the first documented case in the literature.

Case Report

We report a case of a 46-year-old male with a past history rel-
evant for autoimmune thyroiditis with hypothyroidism (medi-
cated with levothyroxine 0.075 mg i.d.), SLE with severe CNS
involvement (diagnosed 9 months before in the setting of a
coma of unknown origin, treated with pulses of cyclophospha-
mide and methylprednisolone, currently with prednisolone 20
mg i.d. and azathioprine 50 mg i.d.), and antiphospholipid syn-
drome (ischemic cerebral lesions and previous venous throm-
boembolism with positivity for anticardiolipin IgG), who was
admitted because of refractory asymptomatic hyponatremia
(120 - 125 mEq/L) previously interpreted as secondary to SI-
ADH, possibly due to the cyclophosphamide pulses, and man-
aged with fluid restriction. The evidence of the dysnatremia
dated from the previous hospital stay when the neurolupus was
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Figure 1. Urine osmolality and serum sodium concentration evolution during saline infusion.

diagnosed.

On physical examination, the patient was alert, responsive,
asymptomatic, and apparently hydrated; blood pressure was
110/66 mm Hg, and pulse was 88 beats per minute. Cardiopul-
monary examination was unremarkable. Abdominal examina-
tion was painless with no masses and no peripheral edema.
Lab workup showed no anemia with hemoglobin 12.1 g/dL,
hematocrit 36.1%, normal white blood count, mild thrombo-
cytopenia 110 x 10'%/L, blood urea 70 mg/dL, blood creatinine
1.05 mg/dL, uric acid 4 mg/dL, hyponatremia 122 mEq/L with
no other ionic abnormalities, serum osmolality 260 mOsm/kg,
urinary osmolality 420 mOsm/kg, urinary sodium 83 mEq/L,
and urinary chloride 61 mEq/L. Blood gas analysis showed
mild compensated metabolic alkalosis (pH 7.48, pCO, 44 mm
Hg, pO, 79 mm Hg, and HCO, 28 mmol/L).

Initial evaluation showed a hypotonic hyponatremia with
high urine osmolality and elevated urinary sodium concentra-
tion (superior to 40 mmol/L). Clinically, the patient had no
symptoms suggestive of orthostatic hypotension, no tachycar-
dia, and was not apparently dehydrated. Conventional hypo-
volemia biochemical markers showed a normal hematocrit,
mild elevated blood urea, low serum uric acid levels and a
mild metabolic alkalosis. Thyroid function tests and serum
cortisol levels were normal. At this point, we assumed CSW
as the most probable diagnosis and started hypertonic saline
with 1.5% NaCl 2 L/day with oral water intake of 1 L/day. The
patient showed a progressive improvement in sodium levels
with normalization at day 4 (Fig. 1).

At this point, the urine osmolality was low and the patient
excreted diluted urine. After suspension of intravenous fluids,
we started the patient on salt tablets and the sodium levels re-
mained normal. The patient was discharged to our outpatient
clinic. At 3 months follow-up, the patient remained stable.

Discussion

CSW is a rare and probably underdiagnosed syndrome. Cur-
rent knowledge suggests it might occur in patients without
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clinical evidence of cerebral disease, making the term RSW
a more appropriate denomination [5]. Nonetheless, the term
CSW remains the designation, although some authors think
that the syndrome itself might not exist [8, 9]. Most of the
available epidemiological data derive from patients with an-
eurysmal subarachnoid hemorrhage (SHA) with a prevalence
varying from 6.5% to 75%. Other than SHA, this syndrome
has also been described in patients with CNS infections, pri-
mary and metastatic CNS neoplasms and following neurosur-
gery [2].

SLE can affect the nervous system at multiple levels
with neurological and psychiatric manifestations which may
be secondary to vasculopathy or direct effect of antibodies
[10-12]. Acute cerebrovascular disease is a known case of hy-
ponatremia in the form of SIADH or CSW, but there is not
a known association with chronic lesions [13]. There is no
established association between dysnatremias and SLE other
than hyponatremia associated with some pharmacological
therapies [14, 15]. In our patient, the SLE initial manifestation
was a coma of unknown origin that after thorough investiga-
tion proved to be secondary to SLE. At that point, the patient
already had a mild hyponatremia (130 mEq/L) interpreted as
secondary to a pharmacological SIADH after cyclophospha-
mide pulses. The patient was discharged and advised to make
water restriction which he fulfilled. The fact that, not only did
the hyponatremia not resolve, but it aggravated made us firstly
question if the patient was in fact carrying out the water re-
striction. After confirmation that he was liable, we began to
think that the initial diagnosis could be incorrect so we admit-
ted the patient to reevaluate the cause of the hyponatremia.
As in most published recommendations, our initial approach
in evaluating a patient with hyponatremia was to determine
the serum and urinary osmolality [16-19]. Our patient had
a hypoosmolar hyponatremia with high urinary osmolality
which showed impaired water excretion (as the normal kidney
response would be the excretion of maximum dilute urine).
Then we measured the urine sodium concentration which was
inappropriately elevated (> 40 mmol/L). Since the patient was
not taking diuretics nor had advanced kidney disease, after ex-
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Table 1. Characteristics of SIADH and CSW

CSW STIADH
Plasma volume ! Normal or 1
Water balance Negative Normal or 1
Serum osmolality 1 l
Signs and symptom of dehydration Present in most cases Absent
Hematocrit 1 or normal Unchanged
Plasma BUN/creatine 1 or normal !
Urine sodium ™ 1
Urine volume ™" | or normal
Uric acid l l
FEUrate after correction of hyponatremia 0 Normal
Treatment Normal or hypertonic saline Water restriction

Fludrocortisone

Hypertonic saline and furosemide

BUN: blood urea nitrogen; FEUrate: excretional fraction of urate; CSW: cerebral salt wasting; SIADH: syndrome of inappro-

priate antidiuretic hormone secretion.

clusion of hypothyroidism and adrenal insufficiency the two
remaining diagnoses were SIADH and CSW. Their differen-
tiation was the major clinical challenge. Both are syndromes
characterized by a hypoosmolar hyponatremia with high urine
osmolality and elevated urinary sodium concentration (Table
1).

The only clinical difference is the state of the extracellu-
lar volume, being euvolemic or hypervolemic in SIADH and
hypovolemic in RSW [1, 20-22]. Therefore, accurate determi-
nation of the patient’s volume status is the key to differentiat-
ing these syndromes. The problem is that the determination
of volume status is notoriously difficult to perform accurately
in routine clinical practice. Conventional biochemical mark-
ers that normally reflect hypovolemia such as renin and al-
dosterone are unreliable (as in the setting of CSW they do
not reflect the degree of hypovolemia as they are secondar-
ily suppressed) and other more common laboratory data are
not independently diagnostic and lack specificity. So in the
absence of obvious clinical features of hypovolemia, markers
like an elevation in serum bicarbonate, blood urea nitrogen
concentration, hematocrit or elevated serum uric acid levels
would indicate a hypovolemic state but only in patients with
normal renal function [2, 20, 21]. The problems with our pa-
tient were some confounding factors: firstly the elevated blood
urea could be secondary to the steroids he was taking, he had
normal hematocrit and the serum uric acid level was low as
it is expected in both disorders; the only clue was the mild
metabolic alkalosis which could be interpreted as secondary to
excessive renal fluid loss with secondary volume contraction.
There is evidence that the urate clearance expressed by the
fractional excretion of urate (FEUrate) can be of assistance in
differentiating STADH from CSW. Some authors have shown
a possible FEUrate has been consistently increased to > 11%
in SIADH and RSW and has a unique relationship to serum
sodium in both disorders: in SIADH, correction of hypona-
tremia will normalize FEUrate to 4-11% as compared to be-
ing persistently increased to > 11% in RSW. It has actually

Articles © The authors | Journal compilation © ] Med Cases and Elmer Press Inc™

been proposed to include FEUrate in the clinical algorithm of
evaluation of the hyponatremic patient [4, 5, 18, 21]. In our
hospital, we were unable to determine FEUrate but after thor-
ough clinical integration, and specially knowing that water
restriction was not helping our patient, we considered CSW
the most probable diagnosis and started appropriate treatment.
The patient’s favorable evolution proved our suspicion cor-
rect. The mainstay of therapy for CSW is replacement of the
sodium and water. One approach is to initially administer nor-
mal saline to restore intravascular volume and test if the urine
becomes diluted which is expected to occur in 24 - 48 h in
CSW. If the urine becomes diluted, serum sodium should be
carefully corrected to prevent osmotic demyelination. Fludro-
cortisone can be used to enhance sodium reabsorption [2, 23].
Other approach is to use a hypertonic saline (1.5-3% NaCl)
and if necessary add the mineralocorticoid and additional salt
tablets [1, 2, 24]. In most cases, the CSW is resolved after the
resolution of the acute insult (typically 5 - 7 days) but in our
patient, this did not happen. The question is if it is possible for
CSW to extend further in time. Is it possible that in patients
with neurolupus the insult carries on the cascade of peptide
production that perpetuates the hyponatremia? Or is there any
other mechanism not already known? A lot of questions re-
main unanswered. Perhaps the knowledge that this disorder
also occurs in patients with lupus can, in the future, elucidate
the pathophysiological mechanisms of both diseases.

Conclusions

CSW is an established disorder characterized by a hypoosmo-
lar hyponatremia with inappropriate RSW originally described
in the setting of aneurysmal SAH. The growing knowledge in
understanding this disease has permitted its diagnosis in other
diseases with CNS involvement as SLE. However, new diag-
nostic approaches are essential for better and prompt diagnosis
of this disorder in order to start appropriate treatment.
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