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Abstract
BACKGROUND 
Malnutrition is frequently encountered in patients with cirrhosis and appears to 
significantly impact their prognosis. While evaluating the burden of malnutrition 
in cirrhosis is gathering momentum, as suggested by multiple recently published 
reports, there is still a persistent scarcity of solid data in the field, especially with 
regards to the role of nutritional interventions.

AIM 
To assess the prevalence of malnutrition in patients with advanced cirrhosis and 
to evaluate its impact on survival.

METHODS 
One hundred and one consecutive patients with advanced cirrhosis were screened 
for malnutrition using the Subjective Global Assessment (SGA) criteria and the 
mid-arm circumference (MAC). Malnutrition was defined as SGA class B and C 
and MAC < 10th percentile. All patients were interviewed regarding their food 
intake using an adapted questionnaire. Subsequently, total energy intake was 
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calculated and further subdivided in main nutrients. The data were then 
compared to the available recommendations at the time of analysis to assess 
adherence.

RESULTS 
54/79 patients (68.4%) in the decompensated group had malnutrition, while only 
3/22 patients (13.6%) were malnourished in the compensated group. After a 
median follow-up time of 27 mo (0-53), the overall mortality was 70%. Survival 
was significantly lower among patients with malnutrition. The mortality rates 
were 50% at 1 year and 63% at 2 years for the patients with malnutrition, 
compared to 21% at 1 year and 30% at 2 years for patients without malnutrition (P 
= 0.01). On multivariate analysis, the factors independently associated with 
mortality were age, creatinine level and adherence to the protein intake 
recommendations. The mortality was lower in patients with the appropriate 
protein intake: 8% at 1 year and 28% at 2 years in the adherent group, compared 
to 47% at 1 year and 56% at 2 years in the non-adherent group.

CONCLUSION 
The prevalence of malnutrition is high among patients with advanced cirrhosis 
and might be related in part to a low adherence to nutritional recommendations, 
especially with regards to protein intake.

Key Words: Malnutrition; Decompensated cirrhosis; Survival; Subjective global 
assessment; Protein intake

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: It is already known that the patients having cirrhosis can be affected by 
malnutrition and this status can impact the survival. This article studied the prevalence 
of malnutrition in advanced stages of cirrhosis, and its influence on survival. Our 
results showed that the prevalence of malnutrition is high in patients with advanced 
cirrhosis and is related in part to a low adherence to nutritional recommendations. 
Appropriate protein intake could increase the survival.

Citation: Crisan D, Procopet B, Epure A, Stefanescu H, Suciu A, Fodor A, Mois E, Craciun R, 
Crisan N. Malnutrition and non-compliance to nutritional recommendations in patients with 
cirrhosis are associated with a lower survival. World J Hepatol 2020; 12(10): 829-840
URL: https://www.wjgnet.com/1948-5182/full/v12/i10/829.htm
DOI: https://dx.doi.org/10.4254/wjh.v12.i10.829

INTRODUCTION
Poor nutritional status has a high prevalence in patients with advanced liver disease 
and has significant influence on prognosis[1]. At the initial development of the Child-
Turcotte score, the nutritional status was included in the evaluation of patients 
submitted to porto-caval shunting surgery and the score had significant prognostic 
relevance[2]. Currently, the Child-Pugh-Turcotte score is still one of the most utilized 
systems to stage cirrhosis and to assess the prognosis of these patients. Malnutrition 
has proved to be independently correlated with survival and the addition of mid-arm 
muscle circumference (MAMC) and triceps skinfold thickness (TST) to the Child-Pugh 
score increases the prognostic accuracy[3].

The mechanism of malnutrition in cirrhosis is multifactorial, including lower 
nutrient intake (loss of appetite, impaired digestion/absorption or low protein diet), 
hypercatabolic status and decreased liver protein synthesis[4]. However, data regarding 
the evaluation of lifestyle and nutritional intake in patients with advanced liver 
disease and their adherence to nutritional recommendations is limited.

Even if malnutrition is more prevalent in advanced stages of cirrhosis, the 
assessment of nutritional status in these patients may be difficult mainly because of 
sodium-water retention. Therefore, tracking weight change or body mass index most 
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likely does not accurately reflect the nutritional status of a patient. The latest available 
guidelines at the time of data collection were the 2006 ESPEN (European Society for 
Parenteral and Enteral Nutrition) guidelines, which recommended the use of 
Subjective Global Assessment (SGA) or anthropometry to identify those at risk for 
malnutrition in patients with cirrhosis[5]. These recommendations were reinforced in 
the 2019 revised edition of the guidelines[6]. As the anthropometric parameters should 
not be influenced by ascites or peripheral oedema and, MAMC or mid-arm 
circumference (MAC) and TST can be confidently used. However, the applicability of 
these parameters in decompensated cirrhotic patients has not been extensively 
validated. In order to avoid malnutrition and its negative consequences for patients 
with cirrhosis, the aforementioned guidelines recommend a daily energy intake of 
30–35 kcal/kgBW/d (125–146 kJ/kgBW/d) and a protein intake of 1.2–1.5 
g/kgBW/d[6]. However, the adherence to these recommend-ations is not known.

The aims of this study were: (1) To assess the adherence of patients with advanced 
cirrhosis to nutritional recommendations; (2) To evaluate the prevalence of 
malnutrition in patients with cirrhosis stratified according to their clinical stage 
(compensated or decompensated); and (3) To assess the influence of malnutrition and 
adherence to nutritional recommendation on survival.

MATERIALS AND METHODS
This is a prospective observational study that included 101 consecutive patients with 
cirrhosis of any aetiology hospitalized in our tertiary Health Care Centre. Sixty-four 
patients who were recruited while being hospitalized for clinical decompensation in 
the inpatient ward between the 1st of March and the 30th of June 2013 were considered 
for inclusion. Patients were included in the decompensated cirrhosis group based on 
the presence of ascites (and related complications: Spontaneous bacterial peritonitis, 
hepatic hydrothorax), portal hypertension related bleeding (variceal bleeding), 
diagnosis of acute on-chronic liver failure, overt hepatic encephalopathy (grade 2 to 4 
in West Haven scale) or other specified events (kidney dysfunction, hepato-renal 
syndrome, bacterial infections and cardiopulmonary complications of portal 
hypertension). All consecutive patients presented to our centre during the study 
period were considered primarily eligible for inclusion. Eleven patients did not 
consent and were not included. Furthermore, a cohort of 37 consecutive patients with 
liver cirrhosis, completing the regular follow-up in June 2013 in the outpatient ward, 
was included. Among them, 15 (40.5%) had previous decompensation and were 
included in the decompensated group and 12 patients (32.4%) had early stage of 
hepatocellular carcinoma (BCLC-0 and A) previously treated by percutaneous 
radiofrequency ablation and, at the moment of inclusion, were in the follow-up stages. 
There was no significant difference between patients with or without HCC in the 
control group and none of the patients with HCC had previous decompensation 
events. All patients that agreed to participate signed an informed consent and the 
Ethical Committee of our University approved the protocol. The present study was 
designed with respect to the ethical guidelines issued by the 2000 revision (Edinburgh) 
of the 1975 Declaration of Helsinki. The flowchart of patient enrolment is illustrated in 
Figure 1.

The diagnosis of cirrhosis was based on specific findings in the patient’s medical 
history, clinical examination, laboratory findings and imaging examinations. Physical 
examination including anthropometric measurements, blood tests, abdominal 
ultrasonography and a complete nutritional evaluation were done at the inclusion of 
all patients.

All included patients together with the closest family members were questioned 
about their detailed alimentary intake in the last 2 wk and were asked to approximate 
the food habits in the last 3 mo. For this purpose, the National Health and Nutrition 
Examination Survey (NHANES) Food Questionnaire (https://wwwn.
cdc.gov/nchs/nhanes/) was modified and adapted to the general food habits for our 
country (we eliminated questions referring to some foods that are rarely consumed in 
our country). Apart from the reduction of the number of questions we also reduced the 
period of assessment to 3 mo and, thus, some questions regarding seasonal and out-
seasonal consumption of some seasonal foods were either merged or eliminated. 
Finally, the questionnaire comprised 80 questions and was based on the 
approximation of the quantity of main foods in the last 3 mo. The mean time for the 
application of the questionnaire was 30-40 min. The list of principal foods and the 
calculation of the energy and principal nutrients (proteins, lipids, carbohydrates and 

https://wwwn.cdc.gov/nchs/nhanes/
https://wwwn.cdc.gov/nchs/nhanes/
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Figure 1  Patient enrollment algorithm.

salt) intake was made using the “Healthy alimentation guidelines” published by the 
National Ministry of Health on their official website. These guidelines include lists of 
principal foods and their main nutrients content expressed by 100g. Therefore, for each 
patient the food intake was calculated and expressed as: kcal/kg body weight/d; 
protein g/kgBW/d, lipid g/kgBW/d, carbohydrates g/kgBW/d intake and salt 
g/kgBW/d intake.

The food intake was compared with the 2019 ESPEN (European Society for 
Parenteral and Enteral Nutrition) recommendations for patients with liver cirrhosis 
(30–35 kcal/kgBW/d energy daily intake and a protein intake of 1.2–1.5 
g/kgBW/d)[6]. Patients were considered adherent if their caloric or protein intake was 
within the proposed recommendations.

The nutritional status evaluation was based on SGA assessment and MAC. Because 
of the lack of a specific measuring tool, TST was not possible and, therefore, MAMC 
was also unavailable.

SGA was assessed according to the Detsky et al[7] protocol, which included the 
history of the weight curve in the last 6 mo and during the last 2 wk, dietary intake, 
gastro-intestinal symptoms, functional capacity and clinical examination, including the 
evaluation of subcutaneous fat, muscle wasting, oedema and ascites. In this particular 
clinical scenario, the presence of ascites and oedema was considered as a sign of 
decompensation rather than a sign of malnutrition. According to the SGA evaluation 
the patients were classified as: Well-nourished SGA-A, mild to moderate malnutrition 
SGA-B and severe malnutrition SGA-C. In decompensated patients the SGA ranking 
was completed by consensus between the nutritionist and the hepatologist using 
adapted recommendations[8].

MAC was measured in the non-dominant arm at the midway between the acromion 
and olecranon process. Malnutrition was defined as a MAC < 10th percentile and 
severe malnutrition if MAC < 5th percentile using as a reference values adapted for age 
and gender from the Bishop’s study[9].

Because not all the cohort was prospectively followed-up in our centre after 
discharge, data regarding survival at 1st August 2017 and date of death of the included 
population were obtained from the National Population Register.

The study complies with the STROBE guidelines.

Statistical analysis
Data was expressed as mean ± SD or median and range and qualitative variables as 
frequencies. The t-student or Mann-Whitney tests were used for quantitative variables 
for the comparison between groups and the Chi-square and Fisher’s exact tests were 
used for qualitative data where appropriate. For multivariate analysis, a binary logistic 
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regression using the backward LR model was used in order to determine the 
parameters associated with decompensation and malnutrition. Concordance between 
SGA and MAC regarding malnutrition diagnosis was evaluated by the weighted (two 
categories) kappa method. Concordance coefficient (k) was graded by the scale 
proposed by Landis and Koch[10]: 0%-10% = poor, 10%-20% = slight, 21%-40% = fair, 
41%-60% = moderate, 61%–80% = substantial and 81%-100% = almost perfect.

For survival analysis, the cox regression was used to identify independent risk 
predictors (OR 95%CI) for death. Only variables significantly associated with the 
judgment criteria in the univariate analysis were considered for the multivariate 
analysis. For multivariate analysis, a cox regression using the backward LR model was 
used in order to determine the parameters associated with death. Actuarial rates of 
survival were calculated using the Kaplan–Meier plots and compared by the Log rank 
test. P < 0.05 was considered as the level of significance. The statistical review of the 
study was performed by a biomedical statistician. Statistical analysis was performed 
using the SPSS software version 20 (SPSS Inc. Chicago, IL, United States).

RESULTS
Among the 79 patients included in the decompensated group, 42 (53.2%) were male 
and the mean age was 61.3 ± 10. There were no differences between groups regarding 
age and gender. The most prevalent aetiology in the decompensated group was 
alcohol-related liver disease – 32 patients (51.9%), while in the compensated group 
viral cirrhosis was predominant – 16 patients (72.7%). The differences between the two 
groups were statistically significant (P = 0.005). Fifty patients (63.2%) from the 
decompensated group were on beta-blocker treatment for primary or secondary 
prophylaxis of variceal bleeding. The full baseline characteristics of the included 
population are listed in Table 1.

Ascites was the most frequent decompensation event - 59 (74.6%) patients, followed 
by hepatic encephalopathy (n = 29; 36.7% of patients), and variceal bleeding (n = 20; 
25.3%).

Overall, the adherence to the current nutritional guidelines for cirrhosis was 
extremely low. Only 21 (20.8%) patients had the recommended alimentary intake of 
30-35 kcal/kgBW/d and 57 (56.4%) patients had a suboptimal energy intake (<30 
kcal/kgBW/d). Regarding the proportion of protein intake, only 26 (25.7%) patients 
had the recommended amount of protein (1.2-1.5 g/kgBW/d), while the rest had 
either superior (40%) or lower (34.3%) protein intake. When we analysed the patients 
from the compensated group, we observed that 11 out of 22 patients (50%) had <30 
kcal/kgBW/d energy intake.

Because the majority of the patients had ascites as the main decompensation event, 
we also evaluated the salt intake and compared it with the actual recommendation[11] 
of 4.6-6.9 g/d salt intake in patients with ascites, namely a “no added salt diet”. 
Among all patients, only 26 (25.7%) had a salt intake < 6.9 g/d and 7 (6.9%) < 4.6 g/d, 
which demonstrated a very poor adherence to the “no added salt diet”. In the 
decompensated group, only 20 (25.3%) patients had a salt intake < 6.9 g/d.

When comparing patients adherent or not to the no added salt diet (< 6.9 g/d) 
regarding the food intake, those adherent to the diet had significantly lower protein, 
lipid, carbohydrates and caloric intake (Supplementary Table 1).

When comparing decompensated to the compensated group, there was no 
difference regarding the main nutrients intake (Table 2).

According to the SGA classification, in the decompensated group, 54 (68.4%) 
patients had malnutrition and, among them, 19 (24.1%) had severe malnutrition (SGC-
C). In the compensated group, only 3 (13.6%) were malnourished and no patient had 
severe malnutrition. In comparison, six (40%) out of 15 patients with prior history of 
decompensation admitted to or day hospital had malnutrition according to the SGA 
criteria (P = 0.06). Using the MAC criteria, in the decompensated group, 48 (60.8%) had 
malnutrition, whereas in the compensated group, 6 patients (27.3%) were 
malnourished. Details about nutritional markers are found in Table 2. Regarding the 
malnutrition diagnosis, there was only a slight-fair agreement between SGA and MAC 
(k = 0.261, P = 0.009).

As expected, comparing decompensated and compensated groups in univariate 
analysis (Table 1), variables related to liver function [Child-Pugh and model for end-
stage liver disease (MELD) scores, international normalized ratio (INR), albumin, 
serum bilirubin, serum sodium] and variables related to the nutritional status (MAC 
and SGA score, cholesterol level) were associated with current or prior history of liver 
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Table 1 Baseline characteristics

Variablen (%) or mean ± SD Decompensated, n = 79 Compensated, n = 22 P value

Gender M/F 42 (53.2)/ 37 (46.8) 11 (50)/ 11 (50) NS

Age 61.3 ± 10 64.5 ± 10.9 NS

Child-Pugh A/B/C 8(10.1%)/32(40.5%)/39(49.4%) 19(86.4%)/3(13.6%)/0(0%) < 0.001

Aetiology

Viral 30 (38.0) 16 (72.7)

Alcohol 32 (51.9) 3 (13.6)

Other 5 (10.1) 3 (13.6)

0.005

Platelet count (109/L) 122.9 ± 86.9 123.1 ± 60.9 NS

INR 1.82 ± 0.53 1.27 ± 0.25 < 0.001

Total bilirubin (mg/dL) 5.4 ± 6.9 1.2 ± 0.7 0.006

Albumin (g/L) 3.1 ± 0.6 3.9 ± 0.7 < 0.001

AST (U/L) 83.3 ± 67.4 56.6 ± 29.5 0.08

ALT (U/L) 42.3 ± 42.7 46.6 ± 31.2 NS

Haemoglobin (g/dL) 10.9 ± 3.9 12.7 ± 2.2 0.05

Na (mEq/L) 134.5 ± 7.0 139.9 ± 3.3 < 0.001

Creatinine (mg/dL) 1.19 ± 0.88 0.77 ± 0.19 < 0.001

Cholesterol (mg/dL) 120.5 ± 51.4 154.7 ± 39.1 0.01

Triglycerides (mg/dL) 80.9 ± 42.6 78.1 ± 22.5 NS

Child Pugh score 9.6 ± 2.6 5.8 ± 1.2 < 0.001

MELD score 19.2 ± 7.6 11.2 ± 5.6 < 0.001

AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; INR: International normalized ratio; MELD: Model for end-stage liver disease; NS: Not 
significant.

disease decompensation. These findings were further confirmed in multivariate 
analysis, where decompensation was independently associated with the MELD score 
(HR 1.43; 95%CI: 1.16-1.76) and the malnutrition diagnosis based on SGA (HR 7.15; 
95%CI: 1.63-31.29).

In the univariate analysis, the variables associated with malnutrition were: Child-
Pugh score, MELD score, haemoglobin levels, INR, albumin, total protein levels, 
cholesterol levels, sodium level and gender.

In the multivariate analysis, the variables independently associated with 
malnutrition were: Lower cholesterol levels (HR 0.97, 95%CI: 0.95-0.98, P = 0.001), 
lower sodium (HR = 0.71, 95%CI: 0.67-0.93, P = 0.005) and male sex (HR = 0.24, 95%CI: 
0.05-1.02, P = 0.054).

Neither patients with or without malnutrition demonstrated a better adherence to 
an energy intake recommendation: 10 (17.5%) in malnourished patients and 11 (25%) 
well-nourished patients. However, the percentage of patients adherent to the 
recommended protein intake (1.2-1.5 g/kgBW/d) tended to be lower in malnourished 
patients, 11 (19%) malnourished patients vs 15 (34%) patients with normal nutritional 
values (P = 0.09).

Seventy-one (70%) patients died after the median time of 27 mo (0-53). Five patients 
(7.8%) died within one month after the inclusion. Among them, 41 (57.7%) had < 30 
kcal/kgBW/d and 25 (35%) had < 1.2 g/kgBW/d protein intake.

The survival is lower in patients with malnutrition when the SGA definition is used: 
50% at 1 year and 63% at 2 years of patient with malnutrition died vs 21% at 1 year and 
30% at 2 years patients without malnutrition (P = 0.01, Figure 2). However, using the 
MAC < 10th criteria for malnutrition definition, there is no difference in survival (
Supplementary Figure 1).

According to the multivariate analysis (Table 3), the factors independently 
associated with death are age, creatinine level and the adherence to the protein intake 
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Table 2 Comparison between decompensated and compensated patients regarding the nutritional status and the principal nutrients 
intake, n (%)

Variable Decompensated, n = 79 Compensated, n = 22 P value

MAC (cm) 25.8 ± 3.9 27.9 ± 2.9 0.02

MAC < 10th 48 (60.8) 6 (27.3) 0.005

MAC < 5th 30 (38.0) 4 (18.2) 0.08

SGA 

A (normal) 25 (31.6) 19 (86.4)

B (mild-moderate) 35 (44.3) 3 (13.6)

C (severe) 19 (24.1) 0 (0)

< 0.001

BMI 26.6 ± 4.7 27.1 ± 3.3 NS

Kilocalories/d 2080 ± 419 2200 ± 601 NS

Kcal/kg/d 29 ± 8 30.1 ± 9.2 NS

Proteins (g/kg/d) 1.4 ± 0.4 1.4 ± 0.5 NS

Proteins 1.2-1.5 g/kg/d 20 (25.3) 6 (27.3) NS

Proteins < 1.2 g/kg/d 27 (34.2) 6 (27.3) NS

Salt (mmol/d)1 147 ± 4.2 147 ± 4.8 NS

< 120mmol/d 20 (25.3) 6 (27.3) NS

1The current recommendation for no added salt diet in patients with ascites is 4.6-6.9 g/d (80-120 mmol/d); NS: Not significant; MAC: Mid-arm 
circumference; SGA: Subjective Global Assessment; BMI: Body mass index.

Table 3 Univariate and multivariate analysis of factors associated with mortality

Variable Univariate analysis; OR (95%CI) P value Multivariate analysis1; OR (95%CI) P value

Age 1.03 (1.01-1.06) 0.004 1.03 (1.00-1.06) 0.002

Child-Pugh score 1.13 (1.04-1.23) 0.002 1.09 (0.98-1.20) 0.09

MELD score 1.06 (1.03-1.09) < 0.001

Presence if malnutrition2 1.82 (1.12-2.94) 0.01

Creatinine (mg/dL) 1.94 (1.46-2.57) < 0.001 2.13 (1.31-3.45) 0.03

INR 1.60 (1.05-2.43) 0.02

Albumin (g/L) 0.45 (0.29-0.68) 0.01

Cholesterol (mg/dL) 0.99 (0.98-0.99) 0.02

Serum sodium (mEq/L) 0.94 (0.90-0.98) 0.003

Protein intake 1.2-1.5 g/kg/d3 0.51 (0.28-0.90) 0.02 0.40 (0.20-0.77) 0.007

1In order to avoid collinearity between repeating variables, in model were included: Age, Child-Pugh score, presence of malnutrition, creatinine, 
cholesterol, serum sodium and protein intake.
2According to Subjective Global Assessment criteria.
3Adherence to protein intake recommendation was analysed. INR: International normalized ratio; MELD: Model for End-Stage Liver Disease.

recommendation (as a protective factor). When the adherence to this recommendation 
was analysed with the Kaplan-Meier curves the results showed that adherent patients 
have a significantly better survival. The mortality rate was 8% at 1 year and 28% at 2 
years in the adherent group vs 47% at 1 year and 56% at 2 years in the non-adherent 
group (P = 0.01, Figure 3).
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Figure 2 Kaplan-Meier curves of survival according to the presence of malnutrition based on Subjective Global Assessment criteria 
(malnourished–blue line; well nourished-green line). SAG: Subjective Global Assessment.

Figure 3  Kaplan-Meier curves of survival according to the adherence of protein intake recommendation of 1.2-1.5 g/kg/d (patients 
adhered to protein intake recommendation - green line vs non-adherent – blue line).

DISCUSSION
The presence of malnutrition is very prevalent in patients with cirrhosis and very 
relevant to the prognosis of these patients before and after liver transplantation[12,13]. In 
the present study, we confirmed that malnutrition has a high prevalence among 
patients with advanced cirrhosis, especially in the decompensated group, and is 
independently associated with decompensation. The low adherence to the protein 
intake recommendations is independently associated with a lower survival. A possible 
explanation for high prevalence of malnutrition is the bad adherence to nutritional 
recommendation. Indeed, we found that 56.4% of the patients had a suboptimal 
energy intake (< 30 kcal/kgBW/d) and 33% had a suboptimal protein intake (< 1.2 
g/kgBW/d), even in the fully compensated phase of the disease. Low caloric intake in 
patients with advanced cirrhosis was confirmed also by other reports, which found 
that 80% of patients Child-Pugh C and 52% in Child-Pugh B had < 30 kcal/kgBW/d 
intake[14]. Interestingly, in fully compensated patients, even if the prevalence of 
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malnutrition is much lower than re-compensated and decompensated patients, 50% 
had a lower energy intake than recommended. Therefore, probably one of the main 
mechanisms of malnutrition in cirrhosis is a lower nutrient’s intake. More efforts 
should be made to identify patients with inappropriate adherence to nutritional 
recommendation and to correct the nutrition earlier, before malnutrition and 
decompensation occur. Among other factors that may contribute to malnutrition, the 
decrease in liver function probably has an important role since malnutrition is 
associated with higher MELD scores, bilirubin and INR and lower albumin levels.

One of the major concerns is the low adherence to the no added salt diet in our 
advanced cirrhosis subgroup (92% of the patients with decompensation had ascites). 
The first step in the treatment of sodium retention in cirrhosis is salt restriction to a 
level between 4.6 and 6.9 g/d[11]. Of all patients, only 25% had a salt intake < 6.9 g/d. 
Recently, other group confirmed these findings in an outpatient cohort with ascites, 
closely followed within a “Care Management Program” aiming to better manage 
patients with cirrhosis[15]. In their cohort, only 30% of the patients followed a low salt 
diet, in spite of almost half of the patients believing that they were adherent to salt 
consumption recommendations. Moreover, the adherent patients had a lower caloric 
intake. In our cohort, we also found that patients with no added salt diet had 
significantly lower energetic (calories/kg/d), protein, lipid and carbohydrates intake. 
All these data sustain the hypothesis that the no added salt diet may contribute to the 
loss of appetite and a lower food intake, consequently further deteriorating the 
nutritional status.

One of the most difficult issues is to establish which is the most appropriate method 
to diagnose malnutrition in cirrhosis. At the time of data collection, ESPEN 
recommended the use of SGA as well as anthropometric measurements for the 
diagnosis of malnutrition in patients with cirrhosis[5]. However, there was no 
distinction between different stages of cirrhosis (compensated vs decompensated) for 
these recommendations and none of the methods was considered as standard. In our 
cohort, the concordance between SGA and MAC was only slightly significant. The best 
concordance was in the compensated group. In the decompensated group, using SGA 
criteria, 75% of the patients had malnutrition whereas using MAC < 10th only 64% 
were malnourished. In the compensated group, when using SGA, 24% patients had 
malnutrition whereas for MAC < 10th, 35% of the patients were malnourished. In light 
of these results, we may conclude that SGA and MAC do not have the same 
applicability in different stages of cirrhosis. However, in the absence of a standard 
method for malnutrition diagnosis, it is difficult to conclude which of the methods has 
the best performance. In a study of 50 compensated cirrhotic patients, the handgrip 
test, another validated method to assess nutritional status based on muscular strength, 
had a superior predictive performance compared to SGA with regards 
decompensation within one year[16]. In this cohort, 28% patients had malnutrition 
according to SGA and 63% according to the handgrip test. However, the rate of 
decompensation at one year is very high (42%) and the authors do not report sufficient 
details regarding the variables related to liver function. In another study, using 
MAMC < 5th the prevalence of malnutrition was 45% in Child-Pugh C patients and 
25% in Child-Pugh A[14]. All these divergent findings suggest that probably none of 
these methods is very well adapted to cirrhotic patients. By including weight curve, 
dietary intake and presence of ascites and oedema among the diagnostic criteria, SGA 
overestimates the prevalence of malnutrition in the decompensated group since all 
these variables are influenced by the liver function. At the same time, for some 
anthropometric parameters that are not influenced so much by sodium- water 
retention, the standard population for generating the percentiles and analysing the 
results was a historical American cohort of healthy subjects[9]. Probably, the best way 
to assess the nutritional status in cirrhosis is to apply different methods and look for 
concordance and interpret according to the clinical stage of the disease.

There was an independent association between adherence to protein intake 
recommendation (1.2-1.5 g/kg/d) and a better survival. Although it was historically 
thought that patients with advanced cirrhosis should follow a protein-restricted diet 
due to the risk of hepatic encephalopathy, it has long-been proven that the amount of 
protein intake does not influence the course of hepatic encephalopathy[17]. In our study 
we found that 74% of the patients had a lower protein intake than ESPEN’s 
recommendations. These findings are reproducing the results of a large Canadian 
cohort of patients on liver transplantation list where only 24% had appropriate protein 
intake[18]. The group also found that a lower protein intake is associated with 
transplant waiting list mortality. Low protein intake could be the cause of muscular 
depletion that was also associated with high mortality[19]. Although survival was lower 
in patients with malnutrition (based on SGA criteria, Figure 1), in multivariate analysis 
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the presence of malnutrition was not independently associated with survival, losing its 
significance in the face of variables related to liver and kidney functions. Probably, the 
small sample size precludes obtaining a strong conclusion regarding the relation 
between the presence of malnutrition and survival. Moreover, in advanced stages of 
disease the presence of complications related to portal hypertension or liver failure 
weights more in the prognosis of these patients.

There are some limitations in our study. Undoubtedly, we are aware of the low 
number of patients, which did not allow a more detailed subgroup analysis (in 
different decompensation scenarios or aetiologies) as well as it hindered the 
discriminant significance of our multivariate analysis. Secondly, we are well aware of 
the possible errors in the patient’s reporting of food intake during the application of 
our questionnaire. Moreover, in our study we did not assess the impact of previously 
dietary counselling and its efficiency. We tried to overcome this form of subjectivity in 
assessment by also interviewing family members and by using a food questionnaire 
adapted to the alimentary habits of our country. Third, the food questionnaire adapted 
from NHANES Survey Food Questionnaire had no previous validation. Nevertheless, 
our questionnaire maintains the structure of the NHANES Survey Food Questionnaire, 
which is a well validated instrument. Fourth, in the analysis of the adherence of the 
low salt diet we did not use the 24 h natriuresis for the objective assessment of 
adherence and. However, given a cautious approach with emphasis on the core trend, 
rather than an adamant focus on specifics, the key findings should withstand scrutiny.

Correlations with other validated tools could further expand the knowledge on the 
topic. Amino acid intake profile, as well as branched-chained amino acids blood-
levels, body composition assessment and imaging studies for the evaluation of 
sarcopenia were not analysed. Metrics developed and thoroughly validated after the 
design of our study, such as skeletal muscle area, skeletal muscle index or muscle 
radiation attenuation[20] could certainly add valuable insights. Furthermore, validation 
of our results on other cohorts and in comparison to the aforementioned tools could 
add strength to our findings.

CONCLUSION
In conclusion, given the main findings of this study, namely that prevalence of 
malnutrition is high in patients with cirrhosis and that adherence to the nutritional 
recommendations in this population is very low, intensive efforts should be initiated 
to identify patients at risk for malnutrition (dietary assessment) and to correct their 
dietary habits as early as possible. Appropriate protein intake should be strongly 
recommended because this may improve survival, with a low risk to benefit ratio.

ARTICLE HIGHLIGHTS
Research background
While often understated when compared to other complications of chronic liver 
disease, malnutrition appears to be a silent but key contributor to survival and quality 
of life in patients with cirrhosis. Although the field is currently gathering momentum, 
the available data are still scarce and there is a dire need for standardized evaluation 
and therapeutic approach.

Research motivation
The focus of our research was to assess the real life impact of malnutrition on survival 
in a group of cirrhotic patients and to observe whether adherence to current 
nutritional recommendations alters their outcome.

Research objectives
The aims of the current research were to determine the prevalence of malnutrition in a 
consecutive series of cirrhotic patients and to determine its impact on survival. 
Furthermore, we wanted to evaluate whether adherence to current nutritional 
recommendations improves their outcome. By answering these clinical questions, we 
tried to set a working baseline, hoping to provide a solid starting point for future 
research in the field.
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Research methods
Malnutrition was assessed using the Subjective Global Assessment criteria and the 
mid-arm circumference. These are easy-to-use, cost efficient, bedside methods with 
extensive prior validation and standardization. Furthermore, dietary habits were 
evaluated using a comprehensive food intake questionnaire adapted to the specifics of 
our culture. Total energy and main nutrient intake were calculated based on their 
response. Patients were followed-up for a median of 27 mo and factors associated with 
their prognosis were accounted for in uni- and multivariate analysis.

Research results
Malnutrition was highly prevalent in patients with cirrhosis and a current or prior 
decompensating event (68.4%). In comparison, only 13.6% of patients with no history 
of decompensation were malnourished (P < 0.001). While the overall mortality in our 
whole group was 70% after a median follow-up of 27 mo, patients with malnutrition 
had a significantly worse outcome: 50% mortality at 1 year and 63% at 2 years for the 
patients with malnutrition, compared to 21% at 1 year and 30% at 2 years for patients 
without malnutrition (P = 0.01). On multivariate analysis, adherence to nutritional 
recommendations was associated with a better prognosis.

Research conclusions
Our results reflect the important burden of malnutrition in patients with advanced 
liver disease, especially in the setting of a decompensating event. Consequently, a 
more attentive approach to nutrition should complement pharmacologic and 
interventional therapy in patients with cirrhosis, as it appears to have a significant 
impact on survival.

Research perspectives
Further research should try to translate more basic research findings into clinical 
practice, while clinical studies should try to provide solid grounding for guideline 
recommendations. In this light, there is a dire need for large scale high-quality, 
multicentric studies on easy-to-use, non-invasive and cost-efficient methods to screen 
for and grade malnutrition. Not least, dietary habits of patients with advanced liver 
disease should be thoroughly examined, in order to provide realistic, easy to follow 
nutritional recommendation in order to increase adherence.
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