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ABSTRACT

Hyponatremia is a common electrolyte abnormality in chronic kidney disease (CKD). Managing
severe hyponatremia in CKD is challenging, requiring the correction of biochemical imbalances
and fluid overload, often through traditional hemodialysis. However, this can lead to rapid serum
sodium correction, potentially causing neurological complications. We present a case of a CKD
patient with a suspected stroke, who exhibited dizziness, confusion, and an unsteady gait, and
was found to have azotemia, metabolic acidosis, and severe hyponatremia (101 mmol/L). We
managed the case by gradually correcting the serum sodium with hypertonic saline. Subsequently,
we initiated traditional hemodialysis using a dialysate sodium concentration of 130 mEq/L
when the serum sodium levels increased to 122 mmol/L. The patient was discharged in a vitally
and hemodynamically stable condition, with a serum sodium level of 137 mmol/L. This report
highlights the intricacies of managing severe hyponatremia in a CKD patient with a suspected
stroke.

Hemodialysis
Hypertonic saline

Implication for health policy/practice/research/medical education:

In this case report, we found, slow and gradual correction of serum sodium and subsequent use of traditional hemodialysis with
low sodium dialysate offers a viable strategy to manage chronic kidney disease patients with severe hyponatremia.

Please cite this paper as: Qasem A, Rabbani SA, Kurian MT, Sridhar SB. Management of severe hyponatremia in a chronic
kidney disease patient; a case report. ] Nephropharmacol. 2024;13(2):e11674. DOI: 10.34172/npj.2024.11674.

Introduction

Hyponatremia, defined as a serum sodium concentration
of below 135 mmol/L, represents a commonly
encountered electrolyte abnormality in various clinical
conditions, including chronic kidney disease (CKD) (1,2).
The decreased ability of the kidneys to regulate water
and sodium excretion predisposes patients with CKD to
hyponatremia (3). Managing CKD patients with severe
hyponatremia presents significant clinical challenges. It
requires correction of biochemical imbalances, azotemia,
and fluid overload, which can be achieved through
traditional hemodialysis (4). However, this approach can
lead to a rapid correction of serum sodium, potentially
leading to neurological complications, including
seizures and osmotic demyelination syndrome (ODS).
Management can be further complicated by the presence
of cardiovascular (5) and cerebrovascular comorbidities
(6). Continuous renal replacement therapy (CRRT) is
often the preferred treatment for such cases due to its

gradual correction capabilities (7). However, its use
may be limited by the patient’s clinical condition and its
availability in healthcare settings.

We report the management of severe hyponatremia
in a CKD patient with suspected stroke, presenting
with dizziness, confusion, and unsteady gait along with
metabolic acidosis and azotemia.

Case Presentation
A 55-year-old male with a known medical history of
hypertension, diabetes mellitus, and gout, was brought
to the emergency department (ED) with complaints of
dizziness, confusion, and an unsteady gait. The patient
exhibited these symptoms for approximately three and
a half hours before presentation. Furthermore, he had
hiccups, headache, weakness, and slurred speech. There
was no history of loss of consciousness, urinary or bowel
incontinence, convulsions, or fever.

On admission (day 0) the patient’s vital signs were as
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follows: temperature 36.4 °C, heart rate 86 beats per
minute, respiratory rate 18 breaths per minute, blood
pressure 156/80 mm Hg, and oxygen saturation 98%
on room air. Physical assessment revealed pallor, lower
limb pitting edema, and crepitations in the left lower lung
area. His laboratory investigations revealed a critically
low-serum sodium level of 101 mmol/L along with a
serum creatinine level of 889.2 umol/L and an estimated
glomerular filtration rate (eGFR) of 5 mL/min/1.73 m>.
Additionally, the patient exhibited metabolic acidosis
(pH-7.2, PCO2- 29 mmHg, PO2- 22 mmHg, HCO3-12.5
mmol/L) and elevated levels of creatine kinase (CK) at
5890 U/L and myoglobin at 19860 ng/mL.

Ultrasound of the kidneys, ureters, and bladder (KUB)
revealed bilateral grade III nephropathy and mild ascites.
Furthermore, a multi-slice non-contrast computerized
tomography (CT) scan of the brain revealed a defined
sub-cortical hypo-dense area in the left occipital region,
a tiny focus of low attenuation in the left pons, and early
ischemic white matter changes in the periventricular
areas. The CT findings were suggestive of acute as well
as chronic ischemic changes in the brain. Thrombolytic
therapy was not initiated as the patient presented outside
the optimal time window. Subsequently, conservative
management for stroke was initiated.

The patient was shifted to the intensive care unit (ICU)
for the management of severe hyponatremia. The patient
was started on hypertonic saline (sodium chloride 3%) at
rate of 50 mL/h under close observation with target serum
sodium correction of 8 mmol/L in the first 12 hours and a
total of 12 mmol/L in 24 hours. The ICU care plan focused
on a slow and meticulous correction of hyponatremia,
with frequent sodium levels monitoring every 2 hours.
Over the first 3 days of admission, the patient serum
sodium gradually increased with minimal change of
serum creatinine level.
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On day 4™ of the admission, the patient showed
considerable improvement and was subsequently
transferred to the high dependency unit (HDU). At this
point, the serum sodium levels had risen to 122 mmol/L.
Hemodialysis was initiated through a right double lumen
temporary femoral hemodialysis catheter, utilizing
dialysate with a low sodium of 130 mmol/L, potassium 2
mmol/L, calcium 1.25 mmol/L, magnesium 0.5 mmol/L
with blood flow rate of 200 mL/min and dialysate flow
rate of 600 mL/min. The patient’s sodium increased to
126 mmol/L at the end of the dialysis. The serum sodium
levels of the patient did not change between the dialysis
treatments and during the next hemodialysis, serum
sodium level raised to 128 mmol/L. There was complete
resolution of patient symptoms with no neurological
deficits. Thereafter, the patient was put on maintenance
hemodialysis through right internal jugular permcath,
which was inserted on day 10" of the admission. On day
12 of the admission, the patient was discharged in a
vitally and hemodynamically stable condition with serum
sodium of 137 mmol/L (Figures 1 and 2).

Discussion

Management of severe hyponatremia in a patient with
CKD, particularly when complicated by suspected
cerebrovascular events requires careful considerations of
both the clinical condition of the patient and the available
medical resources. Rapid correction of hyponatremia,
whether through quick hypertonic saline or traditional
hemodialysis (using a dialysate with elevated sodium
levels) can lead to ODS. This condition is primarily driven
by the swift movement of water and electrolytes in the
brain, a response to sudden shifts in serum osmolarity
(8). ODS development following overcorrection of
sodium by traditional hemodialysis is well documented
(9). Therefore, the international guidelines recommend
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Figure 1. Slow and gradual correction of serum sodium levels.
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Figure 2. CT of brain without contrast.

that serum sodium correction should not exceed 10 to 12
mEq/L and 18 mEq/L within the first 24 and 48 hours,
respectively (10).

Considering the aforementioned factors, it is imperative
to adopt a cautious and gradual approach in correcting
severe hyponatremia in CKD patients, as in patients
with normal renal function. In our patient, we achieved
this through a dual strategy. Initially, the patient received
slow and gradual hypertonic saline with a target serum
sodium correction of 8 mmol/L in the first 12 hours
with a total of 12 mmol/L in 24 hours. Subsequently,
hemodialysis was initiated only after the serum sodium
of the patient reached 122 mmol/L, employing a dialysate
with a reduced sodium concentration of 130 mmol/L.
This approach completely resolved the patient symptoms
with no neurological deficits. CRRT serves as an optimal
approach for managing these types of patients. However,
our hospital did not have CRRT facility, therefore, given
the clinical condition of our patient and the absence
of CRRT facility necessitated the use of the mentioned
approach.

Previous studies have utilized similar approaches for
the management of severe hyponatremia in CKD and
end-stage renal disease (ESRD) patients. Pattanashetti
et al successfully managed severe hyponatremia in two
CKD patients with advanced azotemia using conventional
hemodialysis. They employed a dialysate sodium
concentration of 128 mEq/L in a resource-limited facility
without CRRT (11). In a similar case, Wendland et al
corrected the serum sodium level of a patient with ESRD
from 112 mEq/L over the course of three hemodialysis
sessions. They utilized a dialysate sodium concentration
of 130 mEq/L and a blood flow rate to 50 mL/min (12).

Conclusion

In conclusion, slow and gradual correction of serum
sodium and subsequent use of traditional hemodialysis
with low sodium dialysate offers a viable strategy to
manage CKD patients with severe hyponatremia. This
approach minimizes the risks of sodium overcorrection

Severe hyponatremia in CKD

and neurological complications, particularly in settings
with limited resources.
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