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ABSTRACT

Nutritional problems may appear in patients with chronic liver disease and
may affect both short-term and long-term clinical outcome of the disease.
Especially high incidence of malnutrition, and the complications that result from
malnutrition make treatments more complicated among these patients.
Therefore, nutritional regulations may play a crucial role in the treatment of
chronic liver disease. It is fundamental to determine the nutritional status of all
patients with liver disease and to initiate diet treatment as suggested. In this
review, recent progress in nutritional assessment, regulations and goals in diet

management upon the chronic liver disease are summarized.

Introduction

The relationship between nutritional status and chronic liver disease is vitally
important. Most of the chronic liver diseases are closely associated with
malnutrition. Especially, and-stage liver diseases and its complications affect
both energy consumption and energy metabolism of the body. The liver plays
a pivotal role in the metabolism of macronutrients and micronutrients. So
nutritional status itself may affect the outcome of chronic liver disease [1].
Furthermore, screening patients for nutritional abnormalities can identify those
at risk of developing preventable complications. A targeted goal in nutritional
therapy should be to reduce these possible risks and contribute to the recovery
[2].

This paper provides an overview of the main nutritional requirements of
patients with chronic liver disease and indicates the importance of nutrition
therapy in the course of the disease.

Global Burden of Chronic Liver Disease

Liver diseases still represents a considerable public health burden in spite of
decreasing prevalence of viral hepatitis in many populations. ‘Global Burden
of Disease” statistics shows nearly 2 million deaths; nearly 4% of all deaths in
worldwide are related to liver diseases [3]. The incidence of alcoholism and
alcohol-related liver cirrhosis is still a common problem in many countries. Non-
alcoholic fatty liver disease is becoming the most frequent liver disease in

United States and in some other Western countries, mostly due to the obesity
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epidemic. Malnutrition is prevalent in all forms of liver
diseases independent to its etiologies. Nearly 80% of
patients those in advanced stage and 25% of the
patients those in early stage of chronic liver disease
have some nutritional problems. Usually, patients with
end-stage liver cirrhosis have problems of overt
cachexia and muscle wasting. However, many patients in
early stages may have more subtle problems related to
deficiencies of micronutrients.

Goals of Nutritional Regulations

The main aims of nutritional regulations in chronic liver
diseases are to aid hepatic healing and regeneration as
possible, to prevent and correct protein-calorie
malnutrition, and to improve quality of life and
prognosis. The nutritional management is also crucial for
the treatment of some important complications including
as cites, edema and hepatic encephalopathy. To be
able to achieve these goals, patients first need an
objective assessment of their nutritional status, regular
supplementation of macro-and micronutrients when
needed, specific regulations for different conditions and
most importantly an effective interaction between
dietitians and patients.

Nutrition Assessment

Malnutrition prevalence in chronic disease differs
according to the hepatic damage and progression of
liver disease. It may range from 10% to 100% [4].
Emerging data indicate that 50-100 % of patients with
chronic cirrhosis had malnutrition [5,6]. Patients with
cirrhosis who are malnourished are likely to have higher
incidence of hepatic encephalopathy, infection, variceal
bleeding and morbidity. Underlying causes of
malnutrition in patients begins with poor oral intake that
is arising from multiple factors; changes in the sense of
taste, early satiety, and weakness, fatigue and
discourage of oral intake. Moreover, malabsorption,
increased energy expenditure and altered use of
macronutrients metabolism are other reasons conducting
to malnutrition [7].

Early diagnosis of malnutrition is important to allow
appropriate treatment. The management of malnutrition

often starts with identification of nutritional status.
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Nutrition status can be directly identified through 4
steps; anthropometric measurements, biochemical and
laboratory measurements, clinical measurements and
dietary  evaluation methods [8]. However in
hypervolemic cirrhotic patients it is difficult to identify
nutrition status due to disease complications, so there
have been some guidelines recommending the use of
Subjective Global Assessment (SGA) scale and
anthropometric measurements of  triceps skinfold
thickness, mid-arm circumference and to qualify
malnutrition with Bioelectrical Impedance Analysis (BIA)
[9].

Nutrition Requirements

Maintenance of a good, well-balanced diet is
substantial in the treatment of chronic liver disease.
However several conditions that develop in the later
stages of cirrhosis require specific dietary requirements.
Table 1 summarizes the specific diet regulations in
several liver-related conditions.

Energy and Macronutrients

Optimal energy requirements for patients with cirrhosis
range from 25-40 kcal/kg/day [9]. whereas European
Society of Parenteral and Enteral Nutrition (ESPEN)
guidelines suggest 35-40 kcal/kg/day of energy intake
[10]. Patients with chronic liver disease who are
malnourished must orally meet these recommended
caloric needs. Multiple studies on nutritional therapy in
liver disease concluded that aggressive nutritional
support is necessary to meet elevated energy and
protein requirements [11,12]. However use of
supplementary enteral nutrition and parenteral nutrition,
if necessary, can be included for those who cannot meet
their caloric and protein requirement with normal food
[9].

The general recommendation for protein intake is 1.2-
1.5 g/kg/day. For those patient who cannot succeed to
fulfill the recommendation may benefit from Branched-
Chain Amino Acid (BCAA) supplementation [10]. In a
multicenter randomized trial of patients with de-
compensated cirrhosis (n: 656), the supplementation of
BCAA (12 g/day) over 2 years was significantly

associated with decreased mortality compared with
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nutrition support from diet alone [13]. It has been also
suggested to decrease the protein intake to 0.5-1.5
g/kg/day  for those patients with  hepatic
encephalopathy to prevent an increase in serum
ammonia. However studies have not supported this
hypothesis and it has been thought as protein restriction
may actually worsen malnutrition in patients with cirrhosis
[14].

Carbohydrate is the cornerstone of the diet and should
comprise 50-60% of all nutrients. Lipids should provide
10-20% and proteins 20-30% of the remaining nutrients
[15]. The distribution of daily intake throughout the day
also makes considerable progress. It has been suggested
that eating a late evening snack could reduce the length
of time a patient fast overnight. In fact, a late evening
meal has been shown to improve nitrogen balance [16].
A typical recommendation for patients with cirrhosis is to
consume four to five small meals a day, as well as a late
evening snack [7].

Micronutrients

Nutrition therapy in patients with chronic liver disease
usually focuses on energy, and protein intake for the
treatment of malnutrition however it should also consider
the specific nutrient deficiencies. Patients with chronic
liver disease frequently develop  micronutrient
deficiencies [7].

Deficiency of iron and water-soluble vitamins are
common in cirrhosis and alcoholic disease. Particularly
B6, B12 and folic acid deficiency develops in these
patients due to decreased hepatic storage levels. These
deficiencies may associate with anemia, glossitis,
neurological symptoms of patients [17]. Moreover
patients with alcoholic liver disease who continue to
consume alcohol are especially at risk of fat-soluble
vitamins (A, D, E, K) deficiency, in the presence of
steatorrhea, together with thiamine, folate and
magnesium malabsorption [18]. Zinc and selenium
deficiency have also been described in patients with
both alcoholic and non-alcoholic liver disease that can
induce anorexia, dysfunction of the immune system,
dysgeusia and contribute to increase of ammonia levels

in circulation [19, 20]. As a result, sufficient
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supplementation of these deficient micronutrients must be
included in the diet, when necessary.

Fluid and Sodium Restriction

Patients with and edema likely to have an impaired
renal handling of water and sodium, which may require
their restriction [9].

Patients with ascites and edema should have moderate
sodium restriction (80-120 mmol sodium/day or 4.6-6.9
g salt/day). More restriction of sodium is not
recommended which may cause food to be less
palatable. Therefore, it may decrease the oral intake
[21].

Fluid restriction should be considered when sodium levels
decrease to less than 130 mEq/L. If sodium declines to
less than 120 to 125 mEq/L, it has been recommended
to restrict fluid infake to 1-1.5 L/day as a standard
practice [22].

Conclusion

Malnutrition and nutritional deficiencies in chronic liver
disease are very common and are associated with
compromised outcomes in this population. The causes of
malnutrition in patients with cirrhosis have a great
variety and diagnosis of malnutrition can be challenging
in the presence of edema. Even though there is no
consensus about the best method for nutrition assessment,
the best approach involves the use of SGA scale,
specific anthropometric measurements, BIA etc.

Most patients with chronic liver disease can have normal,
well-balanced diet with supplements addition, if
necessary. Limitations should be individualized based on
the disease complications considering extensive
restrictions may be harmful. Fluid and sodium restrictions
should be considered in the presence of edema as well
as by taking attention to renal functions. Additionally,
treatment should maintain adequate caloric and protein
intake together with fundamental micronutrients. The
consumption of frequent small meals including late night
snack are recommended to be more efficient. For the
patients who cannot meet their daily requirements with
normal diet should be supported by enteral and

parenteral nutrition. The consultation of the liver patients
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with a nutritionist or dietitian should be a crucial part of
the clinical management.

References

1. Siriboonkoom W, Gramlich L. (1998). Nutrition
and chronic liver disease. Can J Gastroenterol. 12: 201-
7.

2. Kondrup J, Allison SP, Elia M, Vellas B, Plauth
M. (2003). Educational and Clinical Practice Committee,
European Society of Parenteral and Enteral Nutrition
(ESPEN). 22: 415-421.

3. Byass P. (2014). The global burden of liver
disease: a challenge for methods and for public health.
BMC Medicine. 12: 159-161

4, McCullough AJ, Tavill AS. (1991). Disorder
energy and protein metabolism in liver disease. Semin
Liver Dis. 11: 265-277.

5. Lautz HU, Selberg O, Korber J, Burger M,
Mdiller MJ. (1992). Protein-calorie malnutrition in liver
cirrhosis. Clinlnvestig. 70: 478-486.

6. Cheung K, Lee SS, Raman M. (2012).
Prevalence and mechanisms of malnutrition in patients
with advanced liver disease, and nutrition management
strategies. ClinGastroenterol Hepatol. 10: 117-125.

7. Henkel AS, Buchman AL. (2006). Nutritional
support in patients with chronic liver disease. Nature
Clinical Practice Gastroenterology &Hepatology. 3:202-
209.

8. Jeejeebhoy KN. (2000). Nutritional Assessment.
Nutrition. 16: 585-590.
9. Lalama MA and Saloum Y. (2016). Nutrition,

Fluid and Electrolytes in Chronic Liver Disease. Clinical
Liver Disease. 7: 18-20.

10. Plauth M, Cabré E, Riggio O, Assis-Camilo M,
Pirlich M, et al. (2006). ESPEN guidelines on enteral
nutrition:liver disease. Clinnutr. 25: 285-294.

11. Teran JC. (1999). Nutrition and liver disease.
Curr Gastrointestinal Rep 1:335-340

12. Sidiq T and Khan N. (2015). Nutrition as a Part
of Therapy in the treatment of Liver Cirrhosis. J Nutr
Food Sci. 5: 11.

13. Muto Y, Sato S, Watanabe A, Moriwaki H,
Suzuki K, et al. (2005). Effects of oral branched chain

Review: Nutrition on Chronic Liver Diseases. SL Gastroenterol. 2017; 1(1):111.

LITERATURE

amino acid granules on event free survival in patients
with liver cirrhosis. ClinGastroenteralHepatol. 3: 705-
713.

14. Cérdoba J, Lépez-Hellin J, Planas M, Sabin P,
Sanpedro F, et al. (2004). Normal protein diet for
episodic hepatic encephalopathy. J Hepatol. 42: 38-43.
15. Chadalavada R, Raja Shekhar Sappati
Biyyani, John Maxwell, Kevin Daniel Mullen. (2010).
Nutrition in hepatic encephalopathy. NutrClin Practice.
25: 257-64.

16. Swart GR, Zillikens MC, van Vuure JK, and van
den Berg JW. (1989). effect of a late evening meal on
nitrogen balance in patients with cirrhosis of the liver.
BMJ. 299: 1202-1203.

17. Silva M, Gomes S, Armando Peixotoa, Paulo
Torres-Ramalho, Hélder Cardoso, et al. (2015). Nutrition
in Chronic Liver Disease. GE Port J Gastroenterol. 22:
268-276.

18. Leevey CM and Moroianu SA. (2005).
Nutritional aspects of alcoholic liver disease. Clin Liver
Dis. 9: 67-81.

19. Marchesine G, Fabbri A, Bianchi G, Brizi M,
Zoli M. (1996). Zinc supplementation and amino acid
nitrogen metabolism in patients with advanced cirrhosis.
23: 1084-92.

20. Prasad AS. (2000). Effects of zinc deficiency on
Th1 and Th2 cytokine shifts. J Infect Dis. 182: 62-68.

21. European Association for the study of the Liver.
(2010). EASL clinical practice guidelines on the
management  of  ascites, spontaneous  bacterial
peritonitis, and hepatorenal syndrome in cirrhosis. J
Hepatol. 53: 397-417.

22. Gianotti RJ, Cardenas A. (2014).
Hyponatraemia and cirrhosis. Gastroenterol Rep (Oxf).

2:21-26


https://www.ncbi.nlm.nih.gov/pubmed/9582545�
https://www.ncbi.nlm.nih.gov/pubmed/9582545�
https://www.ncbi.nlm.nih.gov/pubmed/9582545�
https://www.ncbi.nlm.nih.gov/pubmed/12880610�
https://www.ncbi.nlm.nih.gov/pubmed/12880610�
https://www.ncbi.nlm.nih.gov/pubmed/12880610�
https://www.ncbi.nlm.nih.gov/pubmed/12880610�
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-014-0159-5�
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-014-0159-5�
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-014-0159-5�
https://www.ncbi.nlm.nih.gov/pubmed/?term=McCullough+AJ%2C+Tavill+AS.+(1991).�
https://www.ncbi.nlm.nih.gov/pubmed/?term=McCullough+AJ%2C+Tavill+AS.+(1991).�
https://www.ncbi.nlm.nih.gov/pubmed/?term=McCullough+AJ%2C+Tavill+AS.+(1991).�
https://www.ncbi.nlm.nih.gov/pubmed/1392415�
https://www.ncbi.nlm.nih.gov/pubmed/1392415�
https://www.ncbi.nlm.nih.gov/pubmed/1392415�
https://www.ncbi.nlm.nih.gov/pubmed/21893127�
https://www.ncbi.nlm.nih.gov/pubmed/21893127�
https://www.ncbi.nlm.nih.gov/pubmed/21893127�
https://www.ncbi.nlm.nih.gov/pubmed/21893127�
http://www.nature.com/nrgastro/journal/v3/n4/full/ncpgasthep0443.html�
http://www.nature.com/nrgastro/journal/v3/n4/full/ncpgasthep0443.html�
http://www.nature.com/nrgastro/journal/v3/n4/full/ncpgasthep0443.html�
http://www.nature.com/nrgastro/journal/v3/n4/full/ncpgasthep0443.html�
https://www.ncbi.nlm.nih.gov/pubmed/10906564�
https://www.ncbi.nlm.nih.gov/pubmed/10906564�
https://liverlearning.aasld.org/aasld/2012/CLD/120399/miguel.lalama.nutrition.fluid.and.electrolytes.in.chronic.liver.disease.28pages.html?f=m1�
https://liverlearning.aasld.org/aasld/2012/CLD/120399/miguel.lalama.nutrition.fluid.and.electrolytes.in.chronic.liver.disease.28pages.html?f=m1�
https://liverlearning.aasld.org/aasld/2012/CLD/120399/miguel.lalama.nutrition.fluid.and.electrolytes.in.chronic.liver.disease.28pages.html?f=m1�
https://www.ncbi.nlm.nih.gov/pubmed/16707194�
https://www.ncbi.nlm.nih.gov/pubmed/16707194�
https://www.ncbi.nlm.nih.gov/pubmed/16707194�
https://www.ncbi.nlm.nih.gov/pubmed/10980970�
https://www.ncbi.nlm.nih.gov/pubmed/10980970�
http://agris.fao.org/agris-search/search.do?recordID=US2016B00261�
http://agris.fao.org/agris-search/search.do?recordID=US2016B00261�
http://agris.fao.org/agris-search/search.do?recordID=US2016B00261�
https://www.ncbi.nlm.nih.gov/pubmed/16206505�
https://www.ncbi.nlm.nih.gov/pubmed/16206505�
https://www.ncbi.nlm.nih.gov/pubmed/16206505�
https://www.ncbi.nlm.nih.gov/pubmed/16206505�
https://www.ncbi.nlm.nih.gov/pubmed/16206505�
https://www.ncbi.nlm.nih.gov/pubmed/15246205�
https://www.ncbi.nlm.nih.gov/pubmed/15246205�
https://www.ncbi.nlm.nih.gov/pubmed/15246205�
https://www.researchgate.net/publication/44803232_Nutrition_in_Hepatic_Encephalopathyhttps:/www.researchgate.net/publication/44803232_Nutrition_in_Hepatic_Encephalopathy�
https://www.researchgate.net/publication/44803232_Nutrition_in_Hepatic_Encephalopathyhttps:/www.researchgate.net/publication/44803232_Nutrition_in_Hepatic_Encephalopathy�
https://www.researchgate.net/publication/44803232_Nutrition_in_Hepatic_Encephalopathyhttps:/www.researchgate.net/publication/44803232_Nutrition_in_Hepatic_Encephalopathy�
https://www.researchgate.net/publication/44803232_Nutrition_in_Hepatic_Encephalopathyhttps:/www.researchgate.net/publication/44803232_Nutrition_in_Hepatic_Encephalopathy�
http://www.bmj.com/content/299/6709/1202�
http://www.bmj.com/content/299/6709/1202�
http://www.bmj.com/content/299/6709/1202�
http://www.bmj.com/content/299/6709/1202�
http://www.scielo.mec.pt/pdf/ges/v22n6/v22n6a05.pdf�
http://www.scielo.mec.pt/pdf/ges/v22n6/v22n6a05.pdf�
http://www.scielo.mec.pt/pdf/ges/v22n6/v22n6a05.pdf�
http://www.scielo.mec.pt/pdf/ges/v22n6/v22n6a05.pdf�
https://www.ncbi.nlm.nih.gov/pubmed/15763230�
https://www.ncbi.nlm.nih.gov/pubmed/15763230�
https://www.ncbi.nlm.nih.gov/pubmed/15763230�
https://www.ncbi.nlm.nih.gov/pubmed/8621138�
https://www.ncbi.nlm.nih.gov/pubmed/8621138�
https://www.ncbi.nlm.nih.gov/pubmed/8621138�
https://www.ncbi.nlm.nih.gov/pubmed/8621138�
https://www.ncbi.nlm.nih.gov/pubmed/10944485�
https://www.ncbi.nlm.nih.gov/pubmed/10944485�
https://www.easl.eu/medias/cpg/issue4/English-report.pdf�
https://www.easl.eu/medias/cpg/issue4/English-report.pdf�
https://www.easl.eu/medias/cpg/issue4/English-report.pdf�
https://www.easl.eu/medias/cpg/issue4/English-report.pdf�
https://www.easl.eu/medias/cpg/issue4/English-report.pdf�
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3920998/�
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3920998/�
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3920998/�

	Gastroenterology-17-111_1
	Gastroenterology-17-111_2

