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STRUCTURED ABSTRACT 

 

Question: What are the appropriate methods for assessing malnutrition in pa-

tients with chronic liver disease, and what nutritional therapies are recommend-

ed across different stages of chronic liver disease? 

 

Design: The guideline was developed by hepatology experts under the ACG 

Practice Parameters Committee using PICO questions and the Grading of Rec-

ommendations, Assessment, Development and Evaluation (GRADE) methodol-

ogy to assess evidence strength and develop recommendations.1 Both recom-

mendation statements and expert key concepts are included. 

 

Patients: Adults with chronic liver disease, including those with cirrhosis,       

alcohol-associated liver disease, and metabolic dysfunction-associated steato-

hepatitis (MASH). 
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Exposure or Interventions: The guideline recommends adequate caloric and pro-

tein intake, late-evening carbohydrate snacks, plant-based or branched chain amino 

acids (BCAA)-enriched protein sources, and avoidance of unnecessary protein re-

striction. Micronutrient repletion (zinc, vitamin D), vitamin E for MASH, and reg-

ular coffee intake are also suggested. Enteral nutrition is preferred over parenteral 

when oral intake is insufficient. 

 

Outcomes: Through individualized nutritional interventions and disease-specific 

dietary strategies, patients with chronic liver disease can improve their nutritional 

status, reduce their risk of complications (e.g., hepatic encephalopathy, infections, 

and ascites), enhance their muscle mass, improve their quality of life, and reduce 

their short—and long-term mortality. 

 

Data Analysis: Recommendations were developed through a structured literature 

review of studies assessing nutritional interventions in liver disease. The GRADE 

framework was used to assess the quality of evidence and strength of recommen-

dations. Where evidence was insufficient for formal grading, expert consensus in-

formed clinical guidance. Recommendations are categorized as strong or condi-

tional based on benefit-risk assessment, certainty of evidence, feasibility, and pa-

tient-centered values. 

 

Funding: This guideline was funded by the ACG. No external commercial support 

was provided, and all guideline panel members completed conflict of interest dis-

closures in accordance with ACG policy. The development process was overseen 

by the ACG Practice Parameters Committee to ensure methodological rigor and in-

dependence. 

 

Results: The 2025 ACG Clinical Guideline on Malnutrition and Nutritional Rec-

ommendations in Liver Disease provides evidence-based guidance for optimizing 

nutritional assessment and therapy across a spectrum of chronic liver diseases. 

Recommendations and selected key supporting evidence are summarized in Table 

1. The guideline emphasizes the importance of early and routine nutritional screen-

ing in patients with chronic liver disease, including cirrhosis, highlighting that 

malnutrition and sarcopenia are prevalent and worsen with increasing liver disease       

severity. In hospitalized patients with cirrhosis, early oral or enteral nutrition (EN) 
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Statement 

Quality of                  
Evidence/Strength 

of  recommendation 

Key Supporting Evidence  

1. Suggest initiating early oral or 
enteral nutrition in hospitalized pa-
tients with cirrhosis 

Low/Conditional  Three RCTs and 2 cohort studies2-6 showed that starting 
oral/enteral feeds within 48 h increased calorie/protein 
delivery, shortened hospital/ICU stay, and reduced 
in‑hospital mortality by ≈30% 
  

2. Suggest implementation of nutri-
tional supplementation therapy in 
patients with cirrhosis or alcohol‑as-
sociated hepatitis 
  

Very Low/             
Conditional  

In AH, daily 1-month adequate caloric intake in VA tri-
als correlated with 6-month survival; EN improved bili-
rubin, antipyrine clearance, and reduced 1-year mortali-
ty vs prednisone; intake <21.5 kcal/kg/day or <77.6 g 
protein/day predicted worse outcomes7-9  
  

3. Suggest use of natural vitamin E 
(800 IU/day) in patients with 
MASH without cirrhosis 

Low/Conditional PIVENS (adults) and TONIC (children) RCTs showed 
800 IU/day d‑α‑tocopherol for 96 wk improved steato-
sis, ballooning, and inflammation in 43%-58 % vs 19%-
28% on placebo, with ALT normalization in >50%10-12  
  

4. Suggest intake of ≥2 cups of cof-
fee/day in chronic liver disease to 
reduce fibrosis risk progression and 
HCC development 

Low/Conditional Large prospective cohorts (>200,000 subjects) demon-
strated dose‑responsive 25%-40% reductions in ad-
vanced fibrosis and 50% lower HCC incidence among 
drinkers of ≥2 cups/day, independent of alcohol and 
obesity13-15   

5. No recommendation for or 
against strict sodium restriction in 
patients with cirrhosis and ascites 
managed with diuretic therapies 
  

Insufficient Two small RCTs (≤60 patients) comparing 2g vs unre-
stricted sodium showed inconsistent effects on ascites 
control, hyponatremia, and QoL; both with high bias 
risk16, 17  

6. Recommend against protein re-
striction in decompensated cirrhosis 
with HE 

Very Low/               
Conditional 

Four crossover studies showed ≤0.6 g/kg protein wors-
ened nitrogen balance and muscle loss without HE im-
provement; reintroduction of 1.2 g/kg improved cogni-
tion18,19 
  

7. Suggest vegetarian protein 
sources in cirrhosis with HE when 
supplementation is needed 

Low/Conditional Plant-based protein lowers ammonia via higher ar-
ginine/fiber content. Four studies have shown clinical 
improvement with vegetarian protein. A RCT (120 pa-
tients) found vegetable protein improved minimal HE 
(71% vs 23%) and reduced HE risk (10% vs 22%)20,21  
  

8. Recommend adding 
branched‑chain amino acids to 
standard therapy in patients with 
cirrhosis and HE 

Moderate/Strong BCAA deficiency impairs ammonia detoxification via 
muscle. BCAA supplementation improves muscle mass, 
reduces ammonia, and enhances glutamine synthesis. A 
Cochrane meta-analysis of 16 RCTs (n=827) found oral 
BCAAs improved HE (RR 0.67); after excluding lactu-
lose/neomycin controls, reduced mortality (RR 0.76); 
IV BCAAs showed no benefit22,23   

9. Recommend incorporating a 
late‑evening snack in cirrhosis to 
improve BMI, lean mass, and re-
duce ascites/HE 

Moderate/Strong Outpatient nutrition therapy improves survival and re-
duces hospitalizations in cirrhosis. Late evening snacks 
(≈710 kcal) reduce protein catabolism and improve ni-
trogen balance, with meta-analyses showing improved 
liver function and fewer complications (ascites, HE); 
effects on muscle mass and survival remain incon-
sistent24, 25 

Table 1. Summary of recommendations with supporting evidence. 

AH, alcohol associated hepatitis; BCAA, branched chain amino acids; BMI, body mass index; EN, enteral nutrition; HCC, 

hepatocellular carcinoma; HE, hepatic encephalopathy; ICU, intensive care unit; IV, intravenous; MASH, metabolic dys-

function-associated steatohepatitis; RCT, randomized controlled trial; RR, relative risk; VA, Veterans Administration.  
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within 48 hours is associated with improved protein-calorie delivery, reduced hos-

pital length of stay, and lower in-hospital mortality (approximately 30% reduc-

tion). In patients with alcohol associated hepatitis (AH), nutritional support, partic-

ularly through enteral supplementation, has been shown to improve liver function 

markers and reduce 1-year mortality compared to corticosteroid therapy, mainly by 

lowering infection rates. Furthermore, lower caloric and protein intake thresholds 

(less than 21.5 kcal/kg/day and less than 77.6 g/day) independently predict worse 

outcomes in this population. 

 

In the outpatient setting, structured nutrition counseling and frequent small meals 

or late evening snacks (high-complex carbohydrate ~200 kcal) are associated with 

improved nitrogen balance, reduced sarcopenia, and a decreased incidence of     

hepatic encephalopathy (HE) and ascites. These benefits are demonstrated in    

multiple studies and meta-analyses, although evidence on survival impact remains 

limited. 

 

The guideline advises against protein restriction in patients with HE. Instead, diets 

enriched in vegetarian protein sources may be beneficial due to their favorable ef-

fects on ammonia metabolism and neurotoxins. Supporting evidence from older 

but consistent RCTs indicates reduced ammonia levels and improved psychometric 

scores. Similarly, supplementation with BCAAs in HE improves the resolution of 

symptoms (relative risk [RR] 0.67 with oral BCAA) and reduces mortality when 

compared to standard therapy alone (RR 0.76 after exclusion of lactulose/

neomycin controls). BCAAs also enhance muscle mass and ammonia detoxifica-

tion. 

 

Vitamin and mineral supplementation is addressed with conditional recommenda-

tions. Vitamin D deficiency is common in cirrhosis and is associated with infec-

tions, spontaneous bacterial peritonitis, and mortality. While evidence is limited, 

supplementation improves biochemical profiles and Child-Pugh class. Zinc re-

placement is also recommended in individuals with low serum zinc levels or those 

with symptoms of deficiency. The guideline also supports ≥2 cups/day of coffee to 

reduce fibrosis progression and hepatocellular carcinoma risk in chronic liver dis-

ease. 
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COMMENTARY 

 

Why Is This Important? 

Malnutrition and sarcopenia are highly 
prevalent and underrecognized, affect-
ing 20% of patients with compensated 
cirrhosis and up to 60% in those with 
decompensated cirrhosis and are  
strongly linked to morbidity, mortality, 
and poor transplant outcomes (Figure 
1). Malnutrition, sarcopenia, and frailty      
are not interchangeable terms, though 
they are linked. A review written by 

Duong et al highlights these concepts in 
detail.26   

 

This guideline reflects a growing un-
derstanding that structured nutritional 
assessment and individualized therapy 
are essential across the spectrum of liv-
er disease. It marks the first ACG 
guideline dedicated to nutrition in liver 
disease, addressing gaps in both inpa-
tient and outpatient management.  

Lifestyle interventions, including diet and exercise, are endorsed for patients with 

MASH to reduce disease progression and improve metabolic outcomes, despite 

limited data on fibrosis reversal. Sodium restriction in cirrhosis with ascites re-

mains inconclusive due to conflicting trial results.  These findings support a para-

digm shift toward early, individualized, and proactive nutritional management in 

liver disease to improve patient outcomes across inpatient and outpatient settings.  

Figure 1. The impact of malnutrition, frailty, and sarcopenia in end-stage liver disease.  

LT, liver transplantation; ICU, intensive care unit. Adapted from Duong et al.26  
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Key Study Findings  

A late-evening snack is also strongly 
recommended to enhance body mass in-
dex, preserve lean muscle mass, and           
decrease the incidence of ascites and 
HE. Early oral or EN is advised for  
hospitalized cirrhosis patients to           
improve protein-calorie delivery and 
lower in-hospital mortality. Protein re-
striction is discouraged in decompen-
sated cirrhosis with HE, and vegetarian 
protein sources may be preferred when 
supplementation is necessary due to 
their favorable effects on ammonia   
metabolism.  

 

Additional conditional suggestions in-
clude nutritional supplementation in al-
cohol-associated liver disease, vitamin 
E supplementation in MASH without 
cirrhosis, and daily coffee intake to re-
duce fibrosis progression and HCC risk. 

 

Caution 

Some recommendations considered low 
or very low-quality evidence of older 
studies with small sample sizes. While 
findings support proactive nutrition 
management, the evidence base remains 
limited for some outcomes, particularly 
long-term survival. 

 

My Practice  

Vital signs are just that—vital. It would 
be unthinkable to see a patient without 
first reviewing their vital signs, whether 
in an outpatient or inpatient setting. 
From my perspective, assessing and un-
derstanding a patient's nutritional status 
should be viewed similarly, especially 
in those with chronic liver disease. 

 

Evidence clearly shows that the severity 
of malnutrition correlates with the pro-
gression of liver disease. Sarcopenia, 
likewise, impacts outcomes throughout 
the transplant continuum. Yet, despite 
this well-established knowledge, I am 
often surprised when new patients ex-
press that no one has discussed funda-
mental nutrition goals with them—such 
as high protein intake, late-night protein 
snacks, coffee consumption, exercise, 
and limitations on salt intake. 

 

While counseling patients takes time 
and deliberate effort, it is both essential 
and worthwhile, particularly during the 
initial visit. I approach nutrition coun-
seling as an ongoing conversation rather 
than in isolation. I focus on small, 
achievable changes, explaining that pro-
gress—not perfection—is the goal. En-
couraging even 1-3 changes between 
visits can lead to significant improve-
ments over time. 

 

Adapting my approach to the patient's 
understanding is crucial. When a patient 
struggles to grasp the rationale, I sim-
plify my explanations; when a patient is 

The guideline strongly recommends 

adding BCAAs to standard therapy in 

patients with cirrhosis and HE, given 

evidence supporting improved HE      

resolution and reduced mortality.  
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well-informed, I elevate the discussion. 
Cultural competence and flexibility are 
key to effective communication. 

 

In the ideal situation, access to a strong 
multidisciplinary team that includes reg-
istered dieticians is instrumental to a pa-
tient-centered practice. Separate, dedi-
cated teams for the general hepatology 
and transplant populations are also ide-
al, given the often varying needs of 
these unique cohorts.  

 

Understandably, accessing a dietitian 
can often be cost-prohibitive as it is 
where I currently practice. Thus, I       
recently met with our dietitians to create 
a patient-friendly “Mediterranean diet” 
handout that is easily accessible in our 
clinic. I find that patients enjoy having a 
physical handout, allowing them to start 
making small dietary changes either   
before they meet with the dietitian or, if 
they cannot afford it, to utilize this 
handout as a starting point in their own 
journey to achieve their personal weight 
goals. Ensuring that such patient materi-
als are available in multiple languages is 
key to providing culturally competent 
care. As a final point, in the Bay Area, 
where I live and practice, there is a fair 
number of patients with lean MASH. 
These patients are certainly some of the 
more challenging cases to care for due 
to the limited therapeutic options. In 
these instances, I have often recom-
mended Vitamin E. I very seldom rec-
ommend BCAAs and acknowledge the 
variability in this practice among my 
colleagues.  

In summary, we should continue to con-
sider nutrition assessment as the fifth 
vital sign. To ensure equitable and inex-
pensive access to nutrition assessment, I 
suspect the future will leverage AI and 
serum biomarkers—or at least that is 
the hope!  

 

For Future Research 

According to the guideline, future re-
search should focus on validating acces-
sible biomarkers for sarcopenia using 
proteomic and metabolomic approaches 
and clarifying the therapeutic role of 
dysbiosis-targeted strategies beyond 
HCC.  

 

Intervention trials are needed to assess 
whether reducing simple sugars benefits 
patients with cirrhosis and visceral adi-
posity. The optimal type, intensity, and 
impact of exercise before and after liver 
transplantation remains under investiga-
tion.  

 

Additionally, the long-term effects of 
vitamin D supplementation on cirrhosis 
progression and HCC are still unknown. 
More evidence is also needed to con-
firm whether lifestyle modification can 
truly reverse hepatic fibrosis. 

 

Conflict of Interest  

The authors have no conflicts of interest 
to disclose.  

 

 



8  Sierra and Duong                                                                     HEPATOLOGY 

 

 

REFERENCES   

1. Singal AK, Wong RJ, Dasarathy S, Ab-
delmalek MF, Neuschwander-Tetri BA, 
Limketkai BN, Petrey J, McClain CJ. 
ACG Clinical Guideline: Malnutrition and 
Nutritional Recommendations in Liver 
Disease. Am J Gastroenterol 2025;120:950
–972.  

2. Bunout D, Aicardi V, Hirsch S, et al. 
Nutritional support in hospitalized patients 
with alcoholic liver disease. Eur J Clin 
Nutr 1989;43(9):615–21.  

3. Hirsch S, Bunout D, de la Maza P, et al. 
Controlled trial on nutrition 
supplementation in outpatients with 
symptomatic alcoholic cirrhosis. J 
Parenter Enteral Nutr 1993;17(2):119–24.  

4. Bukharin VA, Bondarev II, Kagramanov 
II, et al. Surgical treatment of congenital 
mitral valve insufficiency [in Russian]. 
Grud Serdechnososudistaia Khir 1991
(7):13–20.  

5. Dupont B, Dao T, Joubert C, et al. 
Randomised clinical trial: Enteral nutrition 
does not improve the long-term outcome 
of alcoholic cirrhotic patients with 
jaundice. Aliment Pharmacol Ther 
2012;35(10):1166–74.  

6. Fialla AD, Israelsen M, Hamberg O, et al. 
Nutritional therapy in cirrhosis or alcohol-
ic hepatitis: A systematic review and meta
-analysis. Liver Int 2015;35(9):2072–8.  
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