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Abstract: Interest in research on malnutrition is decreasing due to thoughts that the problem of 
malnutrition has been solved in an age of over-nourishment or obesity and defining malnutrition is not 
uniform. This study aimed to critically appraise the prevalence of malnutrition according to various 
diagnostic tools and proportion of severity used in previous studies. A literature review was performed using 
a total of 16 studies published between 1980 and 2020 regarding malnutrition in patients with chronic liver 
disease. Most of the analyzed studies were conducted before 2010, and only a few studies were conducted 
after 2010. Nutrition assessment tool (NAT) and nutrition screening tool (NST) to explain malnutrition were 
distinguished; however, there was no clear distinction between them. NST often used questionnaires while 
NST used various malnutrition measuring tools. Our results show that, in the age of over-nourishment, 
reduction in malnutrition in chronic liver disease still hasn’t been significant. Malnutrition prevalence in 
studies published prior to 2,000 ranged between 13.3% and 85% (mean, 37.6%), whereas that in studies 
published after 2,000 ranged between 13.3% and 78.5% (mean, 35.2%). Malnutrition prevalence largely 
depends on the diagnostic tool and proportion of disease severity in the target population. The prevalence 
of malnutrition in patients with chronic liver diseases varies widely. This big difference is related to various 
diagnostic tools, mixed etiologies, and different disease severity in different studies. The prevalence of 
malnutrition was 36.4% (10–80.3%) in all patients with liver disease, 39.9% (13.3–80.3%) in compensated 
liver disease, and 44.1% (26.7–93.6%) in decompensated cirrhosis. Malnutrition prevalence was 38.2% 
and 23.7% in alcoholism-related and hepatitis C virus (HCV)-related diseases, respectively. Malnutrition 
also largely depended on the judgement tool. Malnutrition prevalence according to the diagnostic tool was 
approximately 28–85% for subjective global assessment (SGA), 30.8–78.5% for anthropometric approach, 
and 21–80.3% for clinical judgment. It became similar over time.
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Introduction

Prevalence of malnutrition is common in patients with 
chronic liver diseases. Malnutrition increases mortality 
and aggravated disease course of liver diseases (1). 
Therefore, an accurate evaluation of a patient’s nutritional 
status is important for the treatment and management 
of chronic liver disease. Various factors such as reduced 
intake, malabsorption, hypermetabolic status, bacterial 
overgrowth, and altered nutrient metabolism increases risk 
of malnutrition in chronic liver disease (2,3). 

Despite the recent improvement in general nutritional 
status of general population, the prevalence of malnutrition 
in patients with chronic liver disease has not significantly 
decreased. Even in the era of obesity, the prevalence of 
malnutrition in chronic liver disease is still considerably 
reported with a wide variety, ranging from 10% to 100% (4).  
In the obesity era, a narrative review for malnutrition 
prevalence and method of evaluating malnutrition in patients 
with chronic liver disease is needed. Therefore, there is a 
need to verify the right value of prevalence of malnutrition. 

The first issue related to malnutrition in patients with 
chronic liver disease is that that each study used its own 
diagnostic method, criteria, and cut-off value, which is the 
main reason for wide range of malnutrition prevalence in 
previous studies. Previously, each study used a wide variety 
of diagnostic tools and different cut off values even when 
using the same diagnostic tool. Various approaches used 
comprised of subjective global assessment (SGA), mid arm 
muscle circumference (MAMC), triceps skinfold thickness 
(TSF), and handgrip strength (HGS); however, each study 
used different criteria (1,5). In addition, cut-off values to 
define malnutrition also varied to a great extent even in 
some cases where the same evaluation tool was used. 

Second issue is that recently non-alcoholic fatty liver has 
become the most common cause of chronic liver disease. 
Therefore, it is necessary to narrative review the changes 
in prevalence and characteristics of malnutrition according 
to changes in etiology of chronic liver disease. But most of 
studies were performed 20 years ago and there is an unmet 
need in this area. Traditionally, heavy alcohol consumption 
and chronic viral infection were the main reasons of chronic 
liver diseases; however, more recently nonalcoholic fatty 
liver disease (NAFLD) closely associated with obesity is the 
leading cause of chronic liver disease (5). However, studies 
on malnutrition prevalence in patients with chronic liver 
disease in the obese era are limited. In the overnutrition era, 
further research is required to determine the malnutrition 

prevalence in patients with chronic liver diseases and 
its clinical characteristics. Also, majority of the studies 
which were conducted 10–30 years ago and had limited 
observations i.e., <100 patients (6). In this paper, most 
reference studies on liver disease prevalence associated with 
malnutrition dated prior to 2000, and studies on chronic 
liver disease caused by NAFLD after 2000 until recently 
were extremely scarce, when obesity became a big public 
health issue.

This study aimed to critically appraise the prevalence 
of malnutrition according to diagnostic tools, etiology and 
time in obesity era. 

We present the study in accordance with the Narrative 
Review reporting checklist (available at http://dx.doi.
org/10.21037/atm-20-4868).

Methods

Database

Literature review of PubMed and EMBASE studies 
published between 1980 and 2020 was conducted. Key 
words were malnutrition, undernutrition, cachexia, 
marasmus, nutrition, liver, and cirrhosis, and then the 
prevalence was added and re-searched within each result. 
Duplicated data from search resources were excluded using 
the study title. After checking the title and abstract, the full 
manuscripts were reviewed. Some data were extracted by 
examining the cited texts of the original article.

Definition of malnutrition and nutrition assessment tool 
(NAT)

To date, about 32 different definitions of malnutrition 
were introduced (1). In most papers, the NAT, and the 
nutrition screening tool (NST) have been confusingly used. 
NST usually uses questionnaires (malnutrition screening 
tool, mini-nutritional assessment, malnutrition universal 
screening tool, nutrition risk screening), while NAT 
uses MAMC, TSF, hand grip, SGA, and imaging devices 
(bioelectrical impedance analysis, CT, MRI). Among 
them SGA, anthropometric method [mid-arm muscular 
area (MAMA), TSF], and clinical judgement are the most 
frequently used as the definition of malnutrition.

SGA

SGA uses dietary habits of patients, weight loss in previous 
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6 months, and information regarding gastrointestinal 
symptoms to assess malnutrition. Weight change is 
evaluated by proportionate and absolute loss (kg). 
Evaluation criteria of malnutrition measured by weight 
change are as follows: “small loss” stands for weight loss of 
<5%; “potentially significant loss” for weight loss from 5% 
to 10%; and “definitely significant loss” for weight loss of 
>10%. Simultaneously, evaluation criteria include dietary 
pattern changes, gastrointestinal symptoms, comorbidities, 
and physical examination results. Physical examination 
is performed to obtain information on subcutaneous 
fat loss (triceps, chest), muscle wasting (quadriceps and 
deltoids), edema, and ascites. Each part is assigned a score 
of normal (0), mild (+1), moderate (+2), or severe (+3) 
based on the degree of severity. However, since most of 
the evaluation items are subjective, there may be variations 
among observers (inter, and intra-observer variation). 
SGA classes are categorized into A, B, and C, where A is 
judged as “well nourished,” B “moderately (or suspected 
to be) malnourished,” and C “severely malnourished.” 
SGA is advantageous because it enables doctors or trained 
healthcare professionals suggest clear treatment plans 
suitable for patients by examining them in various aspects 
and that it is a simple and cost effective method compared 
to other assessment options (7). 

Anthropometric tool

MAMA, MAMC, and TSF are more widely used than 
other methods in anthropometric tool category (4). MAMC 
is performed on a patient’s right arm and is measured in 
the middle position between acromion and olecranon (7). 
The equation used to define MAMA is different according 
to sex: [(MAC − π × TSF)2/4π] –10 for men and [MAC 
− π × TSF)2/4π] −6.5 for women (8). However, MAMC 
and MAMA are used interchangeably with no distinction 
in meaning in some studies (1). Low and high cut-off 
values for MAMA were identified as ≤27.3 and ≥29.6 cm, 
respectively, for men, and ≤22.3 and ≥24.6 cm, respectively, 
for women (9). However, different cut-off values are often 
used by researchers and by regions. TSF is calculated 
as the mean of three skin fold measurements using the 
Lange skinfold caliper midway between acromion and the 
tip of olecranon (7). Furthermore, relative cut-off values 
compared to healthy individuals rather than absolute values 
are often used in TSF method (10). 

Clinical judgment

Malnutrition was defined according to the clinical judgment 
that often lacked presentation of definite diagnosis criteria 
in some studies (11). 

Results

Basic characteristics of 16 published studies

The literature review was performed using a total of 
sixteen studies published between 1980 and 2020 regarding 
malnutrition in patients with chronic liver disease (Table 1)  
(4,7,12-25). Among the sixteen studies, three were 
conducted in the 1980s, six in the 1990s, five in the 2000s, 
and two in the 2010s. The proportion of cirrhotic patients 
among the sixteen studies accounted for approximately 
20.2–100%, and the overall malnutrition prevalence was 
approximately 40.7% (10–85%). Ten studies were published 
from the West (Europe and North America), three from 
South America (Brazil), and three from Asia (India and 
South East Asia). Each study used various diagnostic tools 
to assess malnutrition. Anthropometric, clinical, and SGA 
methods were widely used among the diagnostic tools. 
Anthropometric method was highly used by eleven studies, 
followed by clinical judgment by seven and SGA diagnostic 
tool by five studies. In fifteen studies excluding a study that 
used medical records, the overall malnutrition prevalence 
ranged from 10% to 80.3%, with an average of 36.4%. 
Malnutrition prevalence according to the diagnostic tool 
was approximately 28–85% for SGA, 30.8–78.5% for the 
anthropometric approach, and 21–80.3% for the clinical 
judgment. 

Malnutrition prevalence according to diagnostic methods

Various diagnostic tools were used to assess malnutrition in 
each study. Most of the studies used two or more diagnostic 
tools. Four studies used three or more tools, whereas  
seven studies used two diagnostic tools at the same time. In  
five studies, only one diagnostic tool (clinical judgment) 
was used (Table 2). Only eleven studies used one or more 
objective assessment tools to diagnose malnutrition. 
Among the sixteen studies, eleven showed malnutrition 
prevalence using anthropometric methods,  seven 
used clinical judgment, and five used SGA method. 
Malnutrition prevalence assessed by SGA ranged from 
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28% to 85% (mean, 29.8%). Several anthropometric 
methods were available to assess malnutrition. Malnutrition 
prevalence was 13.3–50% (mean, 36.3%) for MAMC, 
10–35% (mean, 29.9%) for TSF, and 21–63% (mean, 

23.5%) for handgrip. Malnutrition prevalence resulting 
from clinical judgment was 21–80.3% (mean, 40.5%) 
(7,12-15,17,23-25) .  Handgrip showed the lowest 
malnutrition prevalence rate as opposed to non-SGA 

Table 2 Prevalence of malnutrition classified by diagnostic tools

Author
Number of 

patients
Diagnostic tool 
(general)

Cirrhosis 
(%)

Malnutrition 
1 (%)

Malnutrition 
2 (%)

Malnutrition 
3 (%)

Cut-off 1 Cut-off 2 Cut-off 3

Mills et al. 30 MAMC, TSF, IBW 12 (40.0) 4 (13.3) 3 (10.0) 4 (13.3) <80% ideal <60% ideal <80%  
ideal

Hehir et al. 13 TSF, IBW 11 (84.6) 4 (30.8) 2 (15.4) Unclear

Akerman  
et al.

104 MAMC, TSF 21 (20.2) 45 (43.3) 34 (32.7) <50th  
percentile

<85% ideal

Caregaro  
et al.

120 TSF and MAMC, 
IBW

120 (100.0) 41 (34.2) 36 (30.0) <5th  
percentile

<5th  
percentile

Alberino  
et al.

212 MAMC, TSF 212 (100.0) 79 (37.3) 59 (27.8) SGA Class—
severe

SGA Class—
severe + 
moderate

Figueiredo  
et al.

79 TBF and BCM 79 (100.0) 62 (78.5) 52 (65.8) 35 (44.3) <5th  
percentile

<90% ideal

Roongpisuthipong 
et al.

60 TSF, SGA, IBW 60 (100.0) 21 (35.0) 18 (30.0) 8 (13.3) Unclear

Mendenhall et al. 363 Criteria of  
Blackburn

213 (58.7) 213 (58.7) Unclear

Sharma  
et al.

700 TSF, SGA, HGS 352 (50.3) 209 (29.9) 198 (28.3) 147 (21.0) Unclear

Tai et al. 36 MAMC, SGA 36 (100.0) 18 (50.0) 11 (30.6) <10th  
percentile

<10th  
percentile

Loguercio et al. 184 Global 184 (100.0) 26 (21.0) unclear,  
n=46

SGA Class

Reisman  
et al.

1,015 Global judgment 1,015 
(100.0)

477 (47.0) TBF or BCM TBF BCM

Carvalho  
et al.

300 PCM score 300 (100.0) 241 (80.3) SGA Class—
severe + 
moderate

<40%  
standard

<90%  
ideal

Italian 
Multicentre  
Cooperative  
Project

1,402 Clinical 1,402 
(100.0)

431 (30.7) <5th  
percentile

SGA Class C

Alvares-da-Silva  
et al.

50 HGS, SGA 50 (100.0) 29 (63.0) 14 (28.0) Unclear SGA Class—
sever + 
moderate

Unclear

Hasse et al. 20 SGA 12 (60.0) 3 (15.0) 17 (85.0) Unclear

SGA, subjective global assessment; MAMC, mid arm muscle circumference; TSF, triceps skin fold; HGS, handgrip strength; PCM,  
protein-calorie malnutrition; IBW, ideal body weight; TBF, total body fat; BCM, body cell mass; Global, judgement using combine modality 
including clinical judgement, and/or anthropometric method, and/or biochemical test.
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clinical judgment with the highest prevalence (7).  
When we looked at the malnutrition prevalence according 
to various diagnostic tools, clinical judgement method 
showed higher malnutrition prevalence than handgrip 
method. 

Malnutrition prevalence in compensated and 
decompensated cirrhosis

Ten out of sixteen studies exclusively included cirrhotic 
patients (Table 3). Malnutrition prevalence in cirrhosis in 
these ten studies was 13.3–80.3% (mean, 39.9%) (4,17-25),  
and the number of patients varied from as little as  

36 patients up to a maximum of 1,402 patients (4,17-25). 
In four studies, malnutrition prevalence was presented for 
decompensated liver cirrhosis (LC) (Child B + Child C) 
patients (Table 4) (4,18,21,23). Malnutrition prevalence 
among the decompensated LC patients in these 4 studies 
ranged from 26.7% to 93.6% (mean, 44.1%).

Malnutrition prevalence in patients with alcohol-related 
cirrhosis

All sixteen studies included patients with various causes of 
liver disease. Most of those did not suggest malnutrition 
prevalence according to liver disease etiology, and only  

Table 3 Prevalence of malnutrition in researches on cirrhosis patients only

Author
Number of  

patients
Cirrhosis  

(%)
Malnutrition 

1 (%)
Malnutrition 

2 (%)
Malnutrition  

3 (%)
Note

Caregaro et al. 120 120 (100.0) 41 (34.2) 36 (30.0) Anthropometric (TSF and MAMC), IBW

Loguercio et al. 184 184 (100.0) 26 (21.0) Global judgment (clinical, biochemical)

Reisman et al. 1,015 1,015 (100.0) 477 (47.0) Global judgment (clinical, and anthropometric)

Italian Cooperative  
Project

1,402 1,402 (100.0) 431 (30.7) Clinical judgement

Alberino et al. 212 212 (100.0) 79 (37.3) 59 (27.8) MAMC, TSF

Alvares-da-Silva  
et al.

50 50 (100.0) 29 (63.0) 14 (28.0) HGS, SGA

Figueiredo et al. 79 79 (100.0) 62 (78.5) 52 (65.8) 35 (44.3) SGA, TBF and BCM

Roongpisuthipong  
et al.

60 60 (100.0) 21 (35.0) 18 (30.0) 8 (13.3) TSF, SGA, IBW

Tai et al. 36 36 (100.0) 18 (50.0) 11 (30.6) MAMC, SGA

Carvalho et al. 300 300 (100.0) 241 (80.3) PCM score

SGA, subjective global assessment; MAMC, mid arm muscle circumference; TSF, triceps skin fold; HGS, handgrip strength; PCM,  
protein-calorie malnutrition; IBW, ideal body weight; Global, judgement using combine modality including clinical judgement, and/or  
anthropometric method, and/or biochemical test.

Table 4 Prevalence of malnutrition in patients with decompensated liver cirrhosis

Author Number of patients Cirrhosis (%) Decompensated LC (%) Malnutrition (%) Diagnostic tool

Loguercio et al. 184 184 (100.0) 60 (32.6) 16 (26.7) Global

Alberino et al. 212 212 (100.0) 164 (77.4) 66 (40.2) MAMC, TSF

Figueiredo et al. 79 79 (100.0) 47 (59.5) 44 (93.6) TBF and BCM

Carvalho et al. 300 300 (100.0) 248 (82.7) 216 (87.1) PCM score

MAMC, mid arm muscle circumference; TSF, triceps skin fold; TBF, body fat mass; BCM, body cell mass; PCM, protein-calorie malnutrition;  
Global, judgement using combine modality including clinical judgement, and/or anthropometric method, and/or biochemical test.
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five studies presented malnutrition prevalence according 
to hepatic disease etiology (4,19,20,24,25). In these 
five studies, liver disease was divided into alcoholic and 
non-alcoholic, and two studies were identified to have 
exclusively targeted HCV-infected patients (20,25) (Table 5).  
Malnutrition prevalence was 38.2% (10.3–75%) in alcoholic 
liver disease and 23.7% (22.9–26.7%) in HCV-related 
liver disease. Malnutrition prevalence was 14.5% higher 
in patients with alcohol-related liver disease than that 
in patients with HCV-related liver disease. However, no 
study has investigated the malnutrition prevalence in non-
alcoholic fatty liver disease.

Malnutrition prevalence over time

Nine of sixteen studies were published before 2000  
(12-15,17-20), and the other seven studies were published 
after 2000 (4,7,21-25). Malnutrition prevalence in studies 
published prior to 2000 ranged between 13.3% and 85% 
(mean, 37.6%), whereas studies published after 2000 had a 
malnutrition prevalence of 13.3–78.5% (mean, 35.2%). 

Discussion

In chronic liver diseases, the average malnutrition 
prevalence measured using the diagnostic tools was 36.4% 
(10–80.3%) in patients with all types of liver diseases. 
Malnutrition prevalence in patients with compensated 

and decompensated cirrhosis was 39.9% and 44.1%, 
respectively. Malnutrition prevalence greatly varied 
depending on the diagnostic tool where non-standardized 
clinical judgment showed a tendency to report high 
malnutrition prevalence. As for the anthropometric method, 
malnutrition prevalence reported from MAMC was higher 
than TSF and handgrip, respectively. 

The main reasons for such a big dif ference of 
malnutrition prevalence in patients with chronic liver 
disease seem to be explained by various diagnostic tools 
and cut-off values used. In particular, in eight studies 
malnutrition judgment was either ambiguous or no 
judgement at all. Such non-standardized clinical judgment 
is problematic because it uses an excessively wide definition 
of malnutrition resulting in a high prevalence rate. 

In studies on malnutrition prevalence in patients with 
chronic liver disease, the anthropometric method was the 
most frequently used diagnostic approach, with TSF and 
MAMC methods being the most favored ones among them. 
In the event where the MAMC diagnostic tool was used, 
malnutrition prevalence was slightly higher than those 
when the TSF method was used (36.3% vs. 29.9%) (21). 
This implies the possibility that malnutrition prevalence 
identified by MAMC may be overestimated. In addition, 
another study on patients with cirrhosis demonstrated that 
malnutrition prevalence from MAMC method was higher 
than that of TSF method (21,22). The reason why MAMC’s 
malnutrition evaluation method seemed to be subjective is 

Table 5 Prevalence of malnutrition according to etiology (alcoholic vs. HCV)

Author
Number of 

patients
Alcoholic 

(%)
HCV (%)

Malnutrition  
1 (%)

Malnutrition 
2 (%)

Diagnostic tool Cut-off 1 Cut-off 2

Reisman et al. 1,015 650 (64.0) 306 (47.0) Global judgment Unclear

Italian Project 1,402 519 (37.0) 169 (33.6) 73 (14.4) MAMA, MAFA Unclear Unclear

Roongpisuthipong 
et al.

60 29 (48.3) 3 (10.3) SGA Child C

Tai et al. 36 12 (33.3) 9 (75.0) 5 (41.7) MAMC, SGA <5th percentile Child C

Carvalho et al. 300 213 (71.0) 158 (74.2) 106 (49.8) PCM score, TSF Unclear 50% loss of fat

Italian Cooperative 
Project

1,402 369 (26.3) 84 (22.9) 91 (24.6) MAMA, MAFA Unclear Unclear

Tai et al. 36 15 (41.7) 4 (26.7) SGA SGA Class C

SGA, subjective global assessment; MAMA, mid arm muscle area; MAMC, mid arm muscle circumference; TSF, triceps skin fold; PCM, 
protein-calorie malnutrition; Global, judgement using combine modality including clinical judgement, and/or anthropometric method,  
and/or biochemical test.
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the big deviation according to the measuring person and 
non-uniform cut-off value.

Conversely, the actual prevalence rates for patients 
assessed using the SGA method range from 20% to 30% and 
maintained at the similar level. SGA assessment is widely 
used, and one of its advantages is the many validations  
performed for other diseases. SGA also showed good 
agreement with TSF (24). However, performing SGA 
requires more time than the anthropometric tool, and 
there is a risk that mild malnutrition may be ignored. For  
these reasons, malnutrition prevalence measured with SGA 
is at least 5% lower compared to other assessment methods 
(non-standardized clinical judgment: mean, 40.5%; MAMC: 
36.3%; and SGA: 29.8%). SGA is nonetheless advantageous 
because it can be used together with other assessment 
methods, and its low variance is another strong point 
compared to other methods. Therefore, combined use of 
TSF and SGA is expected lead to a malnutrition assessment 
tool that can demonstrate a higher level of accuracy.

The second issue of malnutrition assessment was the 
different cut-off values of diagnostic tools in each study. 
Among these studies which used the same TSF diagnostic 
tool, Mills et al. used <60% of the ideal value as cut off 
value for malnutrition; however, Akerman et al. used 
85% as cut-off value of malnutrition (12,15). Thus, the  
cut-off values used to determine malnutrition prevalence 
were different depending on researchers. 

Some studies have reported that malnutrition prevalence 
varies according to liver disease etiology (26). Alcoholic 
liver disease is generally associated with high malnutrition 
prevalence (26). Tai et al. (25) suggested that malnutrition 
prevalence in patients with alcoholic liver disease is 25% 
higher than other liver diseases. However, Reisman  
et al. (19) reported that malnutrition prevalence was not 
different according to etiology, and if any, is negligible. 
Our review showed that the prevalence of malnutrition in 
alcoholic liver disease was 14.5% higher than that of HCV-
related liver disease (alcoholic: 38.26% vs. HCV 23.77%) 
(4,19,20,24,25). 

Despite the overall improvement of nutritional status 
since 2000, malnutrition incidence reported in the literature 
did not decrease to a great extent. The trend observed for 
the period between the 1980s and 2000s, in particular, did 
not decrease (before 2000: 37.56% vs. 2000 and onward: 
35.19%). Therefore, malnutrition is no longer referred as 
a simple nutritional deficiency; rather, it requires further 
research on pathogenesis related to disorders created 
in the process of hepatic metabolism. Since 2010, more 

attention has been given to sarcopenia, due to reduced 
muscles, than has been given to adipopenia, due to 
energy intake deficiency, which was traditionally regarded 
important. For these reasons, more studies tend to evaluate 
sarcopenia by measuring the muscle mass rather than using 
traditional malnutrition assessment tools, such as SGA 
and TSF. Although sarcopenia is an important element in 
malnutrition, whether it shall be deemed as malnutrition or 
not remains controversial. In addition, some malnutrition 
findings between the East and West showed similar 
characteristics (24,25); however, other studies on populations 
in the rest of the West or South America suggested different 
findings, which calls for the need for further research. 

In conclusion, malnutrition prevalence was still 
considerable even in the obesity era. However, most of 
these studies were conducted before 2010 with a limited 
number of studies after 2010. It is thought that a deeper 
consideration is required for malnutrition prevalence and its 
clinical characteristics in patients with chronic liver disease 
in the obesity era. 
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