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Hyponatremia is present in a significant number of patients undergoing liver 
transplant, many of whom have an iatrogenic rapid peri-operative rise in 
serum sodium (SNa). This rapid rise is associated with post-operative 
neurologic abnormalities that may result from osmotic demyelination 
syndrome (ODS). To prevent ODS, maximal correction of SNa level should not 
exceed 8 mEq/L in 24 hours and 18 mEq/L in a 48 hour period. Safely 
correcting severe hyponatremia is critical for pre-transplant management of 
the cirrhotic patient. We describe the successful use of CRRT for correction of 
severe hyponatremia in the setting of acute kidney injury (AKI) prior to liver 
transplant (LT).
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Methods
CRRT was initiated to correct hyponatremia slowly (≤ 8 mEq/L in 24hrs) in the 
setting of AKI as bridge to LT. The patient weighed 65kg and was prescribed a 
CRRT dose of 35 mL/kg/hr (effluent rate of 2.28 L/hr). Her 24h SNa was 
targeted for 123 mEq/L. 

Using CVVHDF (Fig. 1), D5W was delivered as post-filter Replacement Fluid 
(RF) at an hourly rate targeted by the following formula: D5W rate = [(140-
target Na)/140] X desired effluent rate. 

With the above formula in mind, CVVHDF was initiated using bicarbonate-
based solutions (Na 140mEq/L, HCO3 35mEq/L, K 4mEq/L, Ca 3mEq/L) being 
given as both Pre-filter RF and Dialysate at 1L/hr and D5W was given as post-
filter RF at 250 mL/hr. We monitored labs every 2 hours with SNa rising to 123 
mEq/L after 24 hours (rate 0.5 mEq/L/hr). The post-filter RF D5W was 
subsequently reduced to 100 mL/hr and SNa increased to 130 mEq/L by next 
24 hours (Fig. 2). 

Within 72 hours of CRRT initiation she underwent successful LT with 
intraoperative CRRT using a Na concentration of 140 mEq/L for all CRRT 
solutions. CRRT was discontinued 6 days after LT. 

Conclusions
This case demonstrates successful use of CRRT to correct severe 
hyponatremia peri-operative LT in a cirrhotic patient with AKI. The rate of Na 
rise can be predicted by mathematical formulas that take into account the 
CRRT effluent flow rate and Na composition of the CRRT solutions.
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A 45-year-old woman with decompensated cirrhosis, ascites, and esophageal 
varices (MELD–Na score 30-34) presented with worsening ascites and 
hyponatremia. 
She had been on furosemide and spironolactone for ascites but for 3 weeks 
prior to admission, symptoms of the abdominal swelling and weakness 
developed despite being compliant with diuretics and salt and fluid restriction 
to 1 L per day.
Upon presentation to the hospital, patient's vital signs were as follow: Blood 
pressure 122/70, heart rate 96, temperature 37°C, oxygen saturation 95% on 
room air, and respiratory rate of 16.  
On physical exam, patient was icteric, jaundiced, and edematous with +1 
lower extremity pitting edema up to mid shins with a distended abdomen with 
bulging flanks and shifting dullness.  Her cardiovascular exam was significant 
for a 3 out of 6 systolic blowing murmur best heard at the left upper sternal 
border.
Her initial workup was significant for severe hyponatremia with sodium of 
115, hyperkalemia of 5.5, chloride of 86, HCO3 of 21, creatinine of 0.8, 
baseline 0.6, and BUN of 14.  Her liver enzymes were slightly elevated with 
AST 100, ALT 66 and alkaline phosphatase of 220.  Total bilirubin 16.8, direct 
bilirubin 8.1. White blood cell count 16.8, hemoglobin 11.3 and platelets of 
71.  PT 35.2 and INR of 3.28.  Urine was bland except for positive nitrites and 
rare bacteria.  Urine sodium random was 84, urine creatinine random 62, 
urine osmolality random was 391, and urine urea random was 325. Diagnostic 
paracentesis was consistent with SBP. Body fluid cultures and blood cultures 
were sent, which later grew Enterococcus faecalis.
Management of SBP was started with 1 g ceftriaxone daily and 1.5 g/kg of 
albumin on day #1 and 1 g/kg on day #3. Her diuretics were held and 
transplant surgery were consulted.
She developed AKI from hypotension and rectus sheath hematoma and was 
transferred to the ICU. Her status worsened despite therapy, and she was 
listed status 1A for LT.
Nephrology was consulted for anuric AKI and hyponatremia (serum Na 115 
mEq/L). 
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(Fig. 2): Serum sodium trend after initiating CRRT
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Dialysate: 5 L bag
Na+ 140  meq/L
HCO3 35 meq/L
K+ 4.0  meq/L
Ca2+         3.0  meq/L
Mg2+         1.0 meq/L
Gluc 100 mg/dL
Rate: 1000  mL/hr
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150-200 mL/min
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Prefilter Fluid: 5 L bag
Na+ 140  meq/L
HCO3 35 meq/L
K+ 4.0  meq/L
Ca2+         3.0  meq/L
Mg2+         1.0 meq/L
Gluc 100 mg/dL
Rate: 1000  mL/hr
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Postfilter Fluid:  D5@W
Rate: 250 mL/hr

QR2

(Fig. 1) CVVHDF bicarbonate-based solutions given as both Pre-filter RF and Dialysate at 1L/hr; 
D5W was given as post-filter RF at 250 mL/hr


