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Multiple variables, often interrelated, combine to affect
the fluid, electrolyte, and nutritional status of patients with
chronic liver disease. As poor prognostic indicators for
patients with liver disease, early identification and appropri-
ate management of malnutrition, ascites, and hyponatremia
can improve patient morbidity and mortality.

Nutrition in Chronic Liver Disease
Malnutrition is prevalent in patients with chronic liver

disease, with up to 75% of patients affected in one study of
300 cirrhotic patients.1 Of those patients, 21% of Child A
patients already showed moderate to severe malnutrition.
Poor oral intake, inadequate synthesis of protein by the
liver, and the hypermetabolic state in liver disease contrib-
ute to malnutrition2,3 (Table 1). Although malnutrition
adversely affects outcomes in patients with chronic liver dis-
ease,4 it may not be recognized until late in disease
progression.

Nutrition Assessment

The management of malnutrition begins with its identifi-
cation through objective assessment of nutritional status,
often difficult in the typically hypervolemic cirrhotic patient.
The most recent European Society for Clinical Nutrition
and Metabolism (ESPEN) guidelines5 recommend applying
the Subjective Global Assessment (SGA)6 (Table 2) and
anthropomorphic measures (i.e., triceps skin-fold thickness,
midarm circumference) to identify patients at risk for mal-
nutrition and to quantify malnutrition with bioelectrical
impedance analysis.

The SGA may underestimate the prevalence and severity
of malnutrition in patients with cirrhosis.7 Some objective

variables used in nutrition assessment are of limited use in
patients with chronic liver disease, because the disease pro-
cess itself affects their values (i.e., albumin, ideal body
weight). The ideal nutrition assessment method in patients
with liver disease would include subjective and objective
measures. To this end, modifications of the SGA to include
objective variables have been developed, such as the Royal
Free Hospital-Global Assessment and the Royal Free
Hospital-Nutritional Prioritizing Tool. Although promising
in terms of improved nutritional assessment, each requires
further validation.8 In addition, another bedside test, the
handgrip strength test, may be a better predictor of compli-
cations in malnourished patients with cirrhosis.9

Nutrition Recommendations

Caloric Intake and Requirements

For those patients with chronic liver disease who are
found to be malnourished, oral and enteral nutrition are
recommended as initial means to meet caloric needs. For
those who cannot meet their caloric goals with oral supple-
ments, tube feeds via nasoenteral tube is recommended.
Even though percutaneous gastrostomy tube placement is
not recommended in patients with gastric varices or ascites,
varices are not considered a contraindication to placement
of flexible nasoenteral tubes.5 Parenteral nutrition should be
reserved only for those with moderate-to-severe malnutri-
tion who absolutely cannot meet their caloric needs by oral
or enteral routes.5

Daily caloric recommendations for patients with liver cir-
rhosis range from 25 to 40 kcal/kg/day. ESPEN and the
American Society for Parenteral and Enteral Nutrition
(ASPEN) recommendations vary slightly, with ASPEN
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recommendations accounting for the presence or absence of
encephalopathy5,10 (Table 3).

Due to the fact that patients with liver disease have
reduced capacity to store glycogen, the use of muscle glyco-
gen stores, free fatty acid oxidation, and ketone body pro-
duction all may increase, potentially causing loss of lean
body mass. Timing of meals should therefore be closely
monitored in patients with liver disease. Multiple meals
spaced through the day, to avoid fasting longer than 3 to 6
hours at a time, and a bedtime snack high in complex car-
bohydrates helps minimize this muscle loss.11

Protein Intake

A protein-restricted diet has historically been recom-
mended to patients with chronic liver disease to prevent
hepatic encephalopathy by avoiding an increase in serum

ammonia. Studies have not supported this hypothesis, and
protein restriction may actually worsen malnutrition in
patients with cirrhosis. The current recommendation for
protein intake is 1.2 to 1.5 g/kg/day.5,8 Patients who cannot
achieve their protein intake goals by dietary protein may
benefit from branched-chain amino acid (BCAA) supple-
mentation.5,8 BCAA supplementation may also have a bene-
ficial effect in patients with hepatic encephalopathy.12

Fluid and Electrolyte Management in
Chronic Liver Disease

Most patients with ascites caused by cirrhosis have an
impaired renal handling of water that results in dilutional
hyponatremia, the severity of which correlates directly with
the severity of liver disease. Several factors contribute to
hyponatremia in this setting, but systemic vasodilation,
which leads to the inappropriate activation of antidiuretic
hormone, promotes water retention.13 Both ascites and
hyponatremia are poor prognostic factors for the patient
with cirrhosis.

Sodium Restriction

The standard therapy of ascites secondary to cirrhosis
includes a moderate sodium restriction (80-120 mmol

TABLE 1 Factors That Contribute to Malnutrition in Chronic Liver Disease2,3

Inadequate nutrient intake
� Early satiety (ascites)
� Anorexia (nausea, vomiting, abdominal distention)
� Dysgeusia (zinc deficiency)
� Hepatic encephalopathy
� Restricted diet (low protein, low sodium, fluid restriction)
� Alcohol intake
� Socioeconomic barriers

Metabolic changes
� Hypermetabolic state
� Increased gluconeogenesis
� Insulin resistance

Malabsorption
� Portosystemic shunting (bowel wall edema, portal venous stasis)
� Bile acid deficiency
� Small-bowel bacterial overgrowth

TABLE 2 Subjective Global Assessment6

History
� Weight change
� In past 6 months
� In past 2 weeks

� Dietary changes
� If change, duration of change
� If intake decreased, characterize diet: suboptimal solid, full liquid,

hypocaloric, starvation
� Symptoms present >2 weeks
� None, nausea, vomiting, diarrhea, anorexia
� Functional status
� No dysfunction
� If dysfunction, duration (weeks) and degree (working suboptimally,

ambulatory, bedridden, specific impairments)
� Primary diagnosis and presence of metabolic stress
� No stress, low, moderate, high

Physical examination
� Characterize each as: normal (0), mild (11), moderate (21), severe
(31)
� Loss of triceps and chest subcutaneous fat
� Muscle wasting of quadriceps and deltoids
� Ascites
� Ankle edema
� Sacral edema

Subjective Global Assessment Rating
� A 5 Well nourished
� B 5 Moderately malnourished
� C 5 Severely malnourished

TABLE 3 Energy and Protein Recommendations in Chronic Liver Disease5,10

Energy requirement
ESPEN: 35-40 kcal/kg/day
ASPEN:
� With acute encephalopathy: 35 kcal/kg/day
� Without encephalopathy: 25-35 kcal/kg/day
� Stable and malnourished: 30-40 kcal/kg/day

Protein requirement
ESPEN: 1.0-1.5 g/kg/day
ASPEN:
� With acute encephalopathy: 0.6-0.8 g/kg/day
� Without encephalopathy: 1.0-1.5 g/kg/day

TABLE 4 Summary of Nutrition, Fluid, and Sodium Recommendations for
Patients With Chronic Liver Disease

� All patients with chronic liver disease should undergo a baseline nutri-
tional assessment, repeated at routine intervals or with change of clinical
condition5,8

� Enteral feeds through a nasoenteral tube are indicated in patients who
cannot reach caloric intake goals with oral supplements; parenteral
feeds are reserved for patients who cannot reach caloric intake goals by
oral or enteral routes
� Optimal energy intake: 25--40 kcal/kg/day5,10

� Protein intake
� Daily protein intake: 1.2--1.5 g/kg,5,8 0.6--0.8 g/kg if acute

encephalopathy10

� Small meals evenly distributed through the day and a bedtime snack
of complex carbohydrates minimizes muscle loss3

� Branched-chain amino acid supplementation may help achieve daily
protein goals in patients who are protein intolerant8

� Moderate sodium restriction (80--120 mmol sodium/day or 4.6--6.9 g
salt/day) is a mainstay of therapy in ascites14

� Fluid restriction is not recommended until serum sodium decreases to
<120--125 mmol/L15
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sodium/day or 4.6-6.9 g salt/day).14 More restricted sodium
intake is not recommended because this may make food
less palatable and actually contribute to malnutrition.15

Fluid Restriction

Chronic hyponatremia, associated with higher morbidity
and mortality, is prevalent in patients with ascites. It is typi-
cally a hypervolemic hyponatremia, and in most patients
fluid restriction does not need to be considered until hypo-
natremia is severe. Fluid restriction should be considered
when sodium levels decrease to less than 130 mEq/L. Fluid
restriction of 1 to 1.5 L fluid/day once serum sodium
declines to less than 120 to 125 mEq/L is considered stand-
ard practice.15,16

Conclusion
Table 4 summarizes the current nutrition, fluid, and

sodium management recommendations for patients with

chronic liver disease. Although to date there is no evidence
that nutrition support improves clinical outcomes,17 it is
known that malnutrition, ascites, and hyponatremia nega-
tively affect morbidity and mortality in patients with chronic
liver disease. Frequent reassessment of these patients’ fluid,
electrolyte, and nutritional state with disease progression by
their health care providers is important so that appropriate
adjustments in management can be made as liver function
changes. Ensuring adequate caloric intake and appropriate
salt and fluid restriction may improve outcomes in patients
with chronic liver disease.

CORRESPONDENCE
Miguel A. Lalama, M.D., M.P.H., USF Department, IM/Division of Digestive
Diseases and Nutrition, Morsani College of Medicine, University of South
Florida, 12901 Bruce B. Downs Blvd, MDC 82, Tampa, FL 33612. E-mail:
mlalama@health.usf.edu

References
1. Carvalho L, Parise ER. Evaluation of nutritional status of nonhospitalized

patients with liver cirrhosis. Arq Gastroenterol 2006;43:269-274.

2. Cheung K, Lee SS, Raman M. Prevalence and mechanisms of malnutrition in
patients with advanced liver disease, and nutrition management strategies.
Clin Gastroenterol Hepatol 2012;10:117-125.

3. Johnson TM, Overgard EB, Cohen AE, DiBaise JK. Nutrition assessment and
management in advanced liver disease. Nutr Clin Pract 2013;28:15-29.

4. Alberino F, Gatta A, Amodio P, Merkel C, DiPascoli L, Boffo G, et al. Nutrition
and survival in patients with liver cirrhosis. Nutrition 2001;17:445-450.

5. Plauth M, Cabr�e E, Riggio O, Assis-Camilo M, Pirlich M, Kondrup J. ESPEN
guidelines on enteral nutrition: liver disease. Clin Nutr 2006;25:285-294.

6. Detsky AS, McLaughlin JR, Baker JP, Johnston N, Whittaker S, Mendelson
RA, et al. What is subjective global assessment of nutritional status? JPEN J
Parenter Enteral Nutr 1987;11:8-13.

7. Figueiredo FA, Perez RM, Freitas MM, Kondo M. Comparison of three meth-
ods of nutritional assessment in liver cirrhosis: subjective global assessment,
traditional nutritional parameters, and body composition analysis.
J Gastroenterol 2006;41:476-482.

8. Amodio P, Bemeur C, Butterworth R, Cordoba J, Kato A, Montagnese S, et al.
The nutritional management of hepatic encephalopathy in patients with cir-
rhosis: international society for hepatic encephalopathy and nitrogen metabo-
lism consensus. Hepatology 2013;58:325-336.

9. Alvares-da-Silva MR, Reverbel da Silveira T. Comparison between handgrip
strength, subjective global assessment, and prognostic nutritional index in
assessing malnutrition and predicting clinical outcome in cirrhotic outpa-
tients. Nutrition 2005;21:113-117.

10. Frazier TH, Wheeler BE, McClain CJ, Cave M. Liver disease. In: Mueller CM,
ed. The A.S.P.E.N. adult nutrition support core curriculum. Silver Spring,
MD: American Society for Parenteral and Enteral Nutrition; 2012:454-471.

11. Verboeket-van de Venne WP, Westerterp KR, van Hoek B, Swart GR. Energy
expenditure and substrate metabolism in patients with cirrhosis of the liver:
effects of the pattern of food intake. Gut 1995;36:110-116.

12. Gluud LL, Dam G, Les I, C�ordoba J, Marchesini G, Borre M, et al. Branched-
chain amino acids for people with hepatic encephalopathy. Cochrane Data-
base of Systematic Reviews 2015, Issue 2.

13. Groszmann, RJ. Hyperdynamic circulation of liver disease 40 years later:
pathophysiology and clinical consequences. Hepatology 1994;20:1359-1363.

14. European Association for the Study of the Liver. EASL clinical practice guide-
lines on the management of ascites, spontaneous bacterial peritonitis, and
hepatorenal syndrome in cirrhosis. J Hepatol 2010;53:397-417.

15. Runyon BA. Management of adult patients with ascites due to cirrhosis: an
update. Hepatology 2009;49:2087-2107.

16. Gianotti RJ, Cardenas A. Hyponatraemia and cirrhosis. Gastroenterol Rep
(Oxf) 2014;2:21-26.

17. Koretz RL, Avenell A, Lipman TO. Nutritional support for liver disease.
Cochrane Database of Systematic Reviews 2012, Issue 5.

R E V I E W Nutrition, Fluid, and Electrolytes in CLD Lalama and Saloum

20 Clinical Liver Disease, Vol 7, No 1, January 2016 An Official Learning Resource of AASLD


