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INTRODUCTION
Protein-energy malnutrition is frequently found in pa-

tients with advanced liver disease (1). It is described in 50 to 
100% of patients with decompensated cirrhosis and in at least 
25% of those with compensated cirrhosis( 2-4). Protein-energy 
malnutrition leads to serious consequences for the patient’s 
general condition and clinical evolution (3, 5, 6), Nutritional 
supplementation has been associated with reduced infection 
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ABSTRACT 
Context and objective: Protein-energy malnutrition is described 
Context and objective: Protein-energy malnutrition is described 
in 25-100% of patients with cirrhosis. The aim of this study was 
to evaluate the nutritional status of cirrhotic patients, to identify 
clinical and laboratory variables associated with moderate to severe 
malnutrition and to correlate them with cirrhosis prognostic factors 
(Child-Pugh Classification). Design and setting: This cross-sectional 
study evaluated cirrhotic individuals admitted to University Hos-
pital from December 2011 to August 2012.  Methods: Nutritional 
status was evaluated by Subjective Global Assessment (SGA), total 
lymphocyte count and serum albumin. Bivariate analysis was used 
to identify variables associated with Child C and with moderate to 
severe malnutrition in different nutritional classifications. Results: 
Sixty-seven patients were included (mean age 54.4 ± 11.7 years; 
74.6% men). The mean MELD score was 14.5 ± 6.5, and almost 
30% of the individuals were classified as Child C. With respect 
to nutritional status, 20.9% showed severe malnutrition by SGA, 
14.9% malnutrition by total lymphocyte count, and 40.3% by 
albumin levels. In all methods employed, moderate to severe 
malnutrition was correlated with Child classification grade C. 
The rate of moderate to severe malnutrition by SGA was lower 
than that evidenced by laboratory methods. Nevertheless, SGA 
indicated a greater proportion of Child C patients with moderate 
to severe malnutrition. Conclusion: Due to the high prevalence 
of malnutrition and its correlation to the severity of cirrhosis, the 
nutritional evaluation of cirrhotic patients is an essential step that 
can be performed through simple methods in routine hospital care.
Key words: Liver cirrhosis, lymphocyte count, malnutrition, 
nutrition assessment, serum albumin.

risk and intra-hospital mortality, as well as the improvement 
of liver function (7, 8).

Multiple factors contribute directly to the malnutrition 
that frequently affects patients with cirrhosis: poor food 
intake, regardless of the disease’s stage, secondary to ano-
rexia, early satiety, and restrictive diets (low-sodium and/
or low-protein diets); changes in the synthesis, metabolism 
and storage of nutrients; and poor digestion and absorption 
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of nutrients or even hypermetabolism (9,10). Moreover, 
the intensity of gastrointestinal symptoms is related to the 
severity of the liver disease and leads to reduced quality 
of life (11).

Some studies have investigated methods of nutritio-
nal evaluation in individuals with cirrhosis by means of 
anthropometric measurements, most commonly the triceps 
skinfold thickness, mid arm circumference and mid arm 
muscle circumference; the use of a dynamometer or the 
non-dominant hand grip-strength; electrical bioimpedan-
ce; indirect calorimetry; biochemical measurements such 
as hemoglobin, total lymphocyte count (TLC) and albumin 
count; and clinical nutritional evaluation, carried out by the 
Subjective Global Assessment of Nutritional Status (SGA) 
(1,2,12-14).

There is no gold standard that is capable of precisely 
diagnosing the alterations in the nutritional state of patients 
with cirrhosis(10,12). Several of the clinical manifestations of 
malnutrition are only consequences of liver dysfunction (1,14, 
15), such as fluid retention, edema and ascites. These altera-
tions are seen as major limiting factors to the predictive value 
of the common nutritional evaluation methods. It is difficult 
to apply the percentage of ideal body weight and body mass 
index parameters because they underestimate the severity 
of the malnutrition and its prevalence. However, combining 
distinct methodological approaches to indication (clinical, 
anthropometric, biochemical, dietetic, functional) reduces 
these restrictions (12,16).

The SGA, modified by Detsky et al. (17), is a practical 
method to obtain a nutritional diagnosis of cirrhotic patients 
when access to objective nutritional evaluation data is 
restricted (10). This is a simple, low-cost, practical method 
that attains the nutritional diagnosis of the patient. It can 
be carried out in a few minutes at the patient’s bedside 
and may be applied by any of several health professionals 
(e.g., a doctor, nutritionist, or nurse) with easy reproducibi-
lity(10,17). The SGA is used in the nutritional evaluation of 
individuals with cirrhosis to classify their malnutrition and 
to predict their clinical evolution (18). Barbosa-Silva and 
Barros validated the SGA as a good option for the nutritional 
evaluation of individuals with liver disease (16). It is also 
one of the nutritional evaluation methods recommended by 
the European Society for Clinical Nutrition and Metabolism 
for the identification of cirrhotic patients at high risk of 
malnutrition (19).

Although the TLC is a widely used immunity test to eva-
luate immune competence, it has also been considered an 
effective test of nutritional status (10). Despite the controversy 
concerning its ability in diagnosing malnutrition (20,21), this 
test has frequently been applied for this purpose in individuals 
with cirrhosis, often in association with other parameters(1, 
22-26). Considered a reliable parameter in nutritional eva-
luation, albumin has diminished synthesis and accelerated 
catabolism in individuals with cirrhosis (10,21). Albumin has 
also been used by several authors as a signal of malnutrition 
in this group of patients (2,27).

OBJECTIVE
This study aimed to evaluate the nutritional status of 

cirrhotic patients by subjective (SGA) and objective (labo-
ratory and anthropometric) parameters to identify clinical 
and laboratory variables associated with moderate to severe 
degrees of malnutrition and to correlate them with cirrhosis 
prognostic factors.

SUBJECTS AND METHODS
Patients

This descriptive cross-sectional study included consecuti-
ve individuals with cirrhosis admitted to the University Hospital 
of Santa Catarina from December 2011 to August 2012. All 
patients were evaluated in the first three days of hospitaliza-
tion. Patients with congestive heart failure, chronic pancreatitis 
or human immunodeficiency virus (HIV) were excluded. Those 
with more than one hospitalization for the same purpose and 
those who presented hepatic encephalopathy in stage III or 
IV were also excluded.

The study protocol conformed to the ethical guidelines 
of the 1975 Helsinki Declaration and was approved by our 
institutional review board under number 2443/11. Written 
informed consent was obtained from all subjects before study 
enrollment.

 
Methods

Clinical, laboratory and histological findings were collec-
ted from physical examination, interviews and medical records. 
The following clinical and demographic characteristics were 
recorded: age (years); gender; race; cirrhosis decompensation 
at the moment of hospitalization as a result of upper digestive 
bleeding, hepatic encephalopathy, ascites, or spontaneous 
bacterial peritonitis; and the presence of comorbidities 
(pneumonia) or bleeding (gingivorrhagia or ecchymosis). The 
etiology of the cirrhosis was defined by laboratory, serological 
and molecular biology tests. HBsAg-positive individuals were 
considered carriers of hepatitis B virus, and those who were 
HCV-RNA positive were considered carriers of hepatitis C virus. 
Alcoholism was defined as the intake of 60 grams of ethanol 
per day for both women and men (28). The severity of the 
liver disease was evaluated by the Child-Pugh classification at 
the same time as the nutritional evaluation (29), and it was 
evaluated by the Model of End-Stage Liver Disease (MELD) 
score at the same time as the laboratory test results were 
recorded on the medical charts (30).

The following laboratory variables were measured: he-
moglobin, serum albumin, lymphocyte count, platelet count, 
international normalized ratio (INR), prothrombin activity, 
total bilirubin (TB), creatinine, alanine aminotransferase 
(ALT), aspartate aminotransferase (AST), alkaline phosphatase 
(ALP) and gamma-glutamyl transferase (GGT). The hepatic-
function-related biochemical parameters AST, ALT, ALP and 
GGT are expressed as multiples of the upper limit of normal 
(xULN). The other laboratory variables are expressed as 
absolute values. TB, INR and creatinine were used for the 
MELD calculation. Only laboratory tests performed during 
hospitalization were considered in this study. All data were 
collected by the first author.

Nutritional evaluation
The nutritional condition was studied on the basis of 

the following nutritional evaluation methods: SGA, hemato-
logical (TLC) and biochemical (albumin) indicators (2,17,21). 
Subjective and anthropometric data for SGA were collected 
and classified by a medical student under the supervision of a 
nutritionist and calculated using a questionnaire adapted from 
Detsky’s proposal (21). The following aspects of the patient’s 
clinical history were evaluated: weight change in the last six 
months (either increase or decrease), alterations in dietary 
intake, and presence of dyspeptic symptoms for more than 
two weeks and functional capacity with regard to the degree 
of stress caused by the disease. Although the literature shows 
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great divergence on this matter (31-34), we considered all 
evaluated cirrhotic individuals to be presenting a moderate 
degree of stress. The parameters considered during physical 
examination included loss of subcutaneous fat, muscle loss, 
presence of malleolar edema, presacral edema and ascites.

The usual body weight element of the SGA is reported by 
the patient. In this study, the current weight was measured 
with the use of a portable mechanical scale (Mallory® mark, 
model 14578-01) with a maximum capacity of 120 kg, a mi-
nimum of 1 kg, and an accuracy of 0.05 kg. From this weight, 
the water weight was subtracted per James’s estimation (35), 
according to the intensity of the ascites and according to the 
peripheral edema, if present. Thus, the weight without the 
edema and ascites was obtained, and this measurement was 
considered the current weight (for the SGA).From the habitual 
weight reported by the patient and the current weight (the 
weight without edema and ascites), the percentage of weight 
loss was calculated.

The test for the loss of subcutaneous fat was performed 
with then on-dominant arm, which hung close to the patient’s 
body and was examined by gripping the patient’s arm flexure. 
Muscle loss was examined on the basis of the verification of the 
temporal and clavicular regions and forced adduction of the 
thumb and index finger. Based on the score of each parameter, 
patients were classified as adequately nourished, moderately 
malnourished or severely malnourished.

TLC was obtained by an automated method, the Sysmex 
XE-2100 Analyzer. The lysing reagent used for the differential 
leukocyte count was Stromatolyser-4DS, and the reagent used 
on diluted and lysed blood samples was Stromatolyser-4DL. 

The albumin method employed here was an adaptation of 
the bromocresol purple binding method described by Carter 
(36) and Louderback et al (37). The sample collection, reagent 

dispersion, mixture, processing and result interpretation are 
automatically executed by the Dimension system.

On the basis of the laboratory results, different degrees 
of malnutrition were defined. In TLC, mild malnutrition was 
considered to correspond to values of 1,200 to 2,000 lympho-
cytes/mm3; moderate malnutrition, 800 to1,199 lymphocytes/
mm3; and severe malnutrition, lower than 800 lymphocytes/
mm3 (38). Patients with albumin higher than 3.5 g/dl were 
considered normal; 3.0/dL to 3.5 g/dL, mildly malnourished; 
2.4 g/dL to 2.9 g/dL, moderately malnourished; and lower 
than 2.4 g/dL, severely malnourished (39).

 
Statistical analysis

Continuous variables were compared using Student’s t 
test or the Mann-Whitney test, when appropriate. Categorical 
variables were compared using the chi-square test or Fisher’s 
exact test when necessary. A P-value less than 0.05 was con-
sidered statistically significant. Bivariate analysis was used 
to identify variables associated with Child-Pugh class C and 
with moderate to severe malnutrition in different nutritional 
classifications. Statistical analysis was performed using the 
Statistical Package for the Social Sciences, version 11.0 (SPSS 
Inc., Chicago, IL, USA).

 
RESULTS

 Patient characteristics
From December 2011 to August 2012, 86 patients were 

evaluated for inclusion in the study because they presented 
cirrhosis. Six individuals were excluded for the following co-
morbidities: congestive heart failure (n= 1), chronic pancreatitis 
(n= 1) and HIV (n= 4). Eleven patients were also excluded for 
presenting more than one hospitalization, and 2 patients were 
excluded for hepatic encephalopathy of stage III-IV (figure 1). 

FIGURE 1

Flow diagram of the potential candidates for participation in the study, reasons for exclusion, and subjects enrolled.

Liver Cirrhosis
n= 86

Included patients
n= 67

• cardiac failure (n= 1)
• chronic pancreatitis (n= 1)
• Aids (n= 4)
• More than one admission
 for the same reason (n= 11)
• Hepatic encephalopathy
 III-IV (n=2)

Excluded
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The characteristics of the 67 consecutive patients included 
in the study are summarized in table 1. The mean age was 
54.4 ± 11.7 years, 74.6% of the patients were men and 91.0% 
were Caucasian. Approximately 30% of the individuals were 
classified as Child-Pugh C. The mean MELD score was 14.5 ± 
6.5. More than half of the individuals presented ascites during 
hospitalization, 41.8% presented high digestive bleeding, 1/3 
showed hepatic encephalopathy and only 3% were diagnosed 
with spontaneous bacterial peritonitis. With regard to the 
etiology of the cirrhosis, 43.3% presented alcoholism, 34.3% 
hepatitis C and 10.4% hepatitis B. 

Regarding nutritional evaluation (table 2), 20.9% of the 
samples were classified as suffering from severe malnutrition 
by the SGA. Fifteen percent of the patients showed severe 
malnutrition, as indicated in the TLC, and 40.3% presented se-
rious malnutrition, as indicated by the albumin concentration. 

Evaluation of individuals included according
to the Child-Pugh classification

When Child-Pugh C individuals were compared to those 
classified as Child-Pugh class A/B, the former presented lower 
mean weight that was free from edema and ascites (64.4 ± 
17.4 versus 73.5 ± 16.5 kg; P = 0.045). A greater proportion 
of Child-Pugh C individuals had lost more than 10% of body 

weight (61.9% versus 34.8%; P = 0.038), had been prescribed 
changes in diet (81% versus 50%; P = 0.017), had modified 
their diet for more than 30 days (75.0 versus 32.6%; P = 0.001) 
and had fasted for more than 5 days (33.3% versus 6.5%; P 
= 0.008). The Child-Pugh C patients also presented a higher 
frequency of physical capacity below normal for more than two 
weeks (76.2% versus 50%; P = 0.044), loss of subcutaneous 
fat (71.4% versus 43.5%; P = 0.034) and edema of either the 
ankle (76.2% versus 41.3%; P = 0.008) or sacrum (52.4% 
versus 17.4%; P = 0.003). With regard to the nutritional eva-
luation (table 3), a higher proportion of moderate or severe 
malnutrition was observed among Child-Pugh C individuals 
according to the SGA (P < 0.001), albumin (P = 0.006) and 
TLC criteria (P = 0.024). The proportion of individuals with 
moderate to severe malnutrition did not differ between the 
Child-Pugh C and Child-Pugh A-B groups (P = 0.192).

 
Evaluation of included individuals in accordance

with the nutritional classifications
When we compared the individuals who were classified 

as suffering from moderate to severe malnutrition by the SGA 
to the others (table 4), we observed that the former presen-
ted greater rates of ascites (80.0% versus 35.1%; P < 0.001), 
hepatic encephalopathy (43.3% versus 18.9; P = 0.030) and 

TABLE 1

Clinical characteristics and biochemical profile of 67 patients with cirrhosis.
 
 Characteristics of the sample
 
 Age (years)* 54.4 ± 11.7 (54)
 Male, n (%) 50 (74.6)
 Caucasian, n (%) 61 (91.0)
 MELD* 14.5 ± 6.5 (13.0)
 Child-Pugh classification 
  - A, n (%) 12 (17.9)
  - B, n (%) 34 (50.7)
  - C, n (%) 21 (31.3)
 Cirrhosis decompensation on admission 
  - Ascites, n (%) 37 (55.2)
  - Upper digestive bleeding, n (%) 28 (41.8)
  - Hepatic encephalopathy, n (%) 20 (29.9)
  - Spontaneous bacterial peritonitis, n (%) 2 (3)
 Laboratory exams 
  - Hemoglobin (g/dL)* 11.3 ± 3.3 (11.1)
  - Albumin (g/dL)* 2.6 ± 0.6 (2.5)
  - Platelets (/mm3)* 108,238.8 ± 78,292.0 (92,000.0) 
  - PA (%)* 54.4 ± 17.4 (53.6)
  - Total bilirubin (mg/dL) * 3.4 ± 5.7 (1.5)
  - Creatinine (g/dL) * 1.3 ± 1.0 (1.1)
  - AST (xULN) * 6.0 ± 28.6 (1.7)
  - ALT (xULN) * 1.7 ± 3.8 (0.8)
  - ALP (xULN) * 1.0 ± 0.7 (0.9)
  - GGT (xULN) * 3.0 ± 4.0 (1.6)

 MELD= Model of End-Stage Liver Disease; PA= prothrombin activity; AST= aspartate aminotransferase; ALT= alanine aminotransferase;
 ALP= alkaline phosphatase; GGT= gamma glutamyl transferase; xULN= times the upper limit of normal; *mean ± standard deviation (median).
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Child-Pugh class C diagnosis (56.7% versus 10.8%; P <0.001), 
as well as a greater median MELD score (14.5 versus 11.0; P = 
0.001). With regard to the laboratory variables, we observed 
that the moderately and severely malnourished exhibited 
lower median prothrombin activity (50.1 versus 58.4%; P = 
0.017) and ALT (0.7 versus 1.0 x ULN; P = 0.019) and lower 
mean albumin (2.3 ± 0.6 versus 2.8 ± 0.6 g/dL; P = 0.002). 
They also presented higher median bilirubin (2.1 versus 1.3 
mg/dL; P = 0.021).

When individuals classified by TLC as moderate to severe 
malnourished were compared to those with normal TLC (table 
5), the former demonstrated a higher proportion of indivi-
duals with ascites (22% versus 15%; P = 0.016), a greater 
proportion of patients classified as Child-Pugh C (14% versus 
7%; P= 0.024) and higher mean MELD score (15 versus 11.5; 
P= 0.002). When we analyzed the laboratory variables, the 
moderately and severely malnourished (as classified by TLC) 
presented lower mean prothrombin activity (49.3 ± 13.3 versus 
58.7 ± 19.4%; P= 0.026) and lower median ALT (0.7 versus 1.0 

x ULN; P= 0.015) and platelet count (75,000.0 versus 102,000/
mm3; P= 0.0042). They also presented higher median bilirubin 
(2.5 versus 1.1 mg/dL; P= 0.001).

When we compared patients with moderate to severe 
malnutrition using the albumin classification to those classified 
as normal (table 6), the former group had a greater proportion 
of Child-Pugh C individuals (20.0% versus 1.0%; P= 0.006), 
a greater proportion with ascites (32% versus 5%; P= 0.006) 
and a greater median MELD score (14 versus 9.5; P= 0.001). 
With regard to the laboratory variables, the moderately and 
severely malnourished exhibited lower median prothrombin 
activity (50 versus 64.2%; P < 0.001) and platelet count 
(78,000 versus 111,000/mm3; P= 0.024). Furthermore, they 
presented higher median bilirubin (1.9 versus 1.1; P= 0.017).

 
DISCUSSION 

The mean age of cirrhotic individuals varies between 
50.9 ± 11.1 and 55.1 ± 11.4 (1,2,13,14,40), with a male gen-
der predominance (66.7% to75.3%) (1,2,31) and Caucasian 

TABLE 2

Nutritional assessment of 67 patients with liver cirrhosis.
 
 Subjective Global Assessment  
  Punctuation* 14.8 ± 6.8 (15)
  Nourished, n (%) 37 (55.2)
  Moderately malnourished, n (%) 16 (23.9)
  Severely malnourished, n (%) 14 (20.9)
 Classification by total lymphocytes  
  Normal, n (%) 12 (17.9)
  Mild malnutrition, n (%) 24 (35.8)
  Moderate malnutrition, n (%) 21 (31.3)
  Severe malnutrition, n (%) 10 (14.9)
 Classification by albumin  
  Normal, n (%) 5 (7.5)
  Mildly malnourished, n (%) 13 (19.4)
  Moderately malnourished, n (%) 22 (32.8)
  Severely malnourished, n (%) 27 (40.3)

 *Mean ± standard deviation (median).

TABLE 3

Comparative analysis of nutritional evaluation of 67 patients with liver cirrhosis according to the Child-Pugh classification.

   Child-Pugh C Child-Pugh A-B p
   n=21 (31.3%) n=46 (68.7%) 

 Age* 53.6 ± 12.6 54.7 ± 11.3 0.712t
 Male, n (%) 16 (76.2) 34 (73.9) 0.842q
 Caucasian, n (%) 20 (95.2) 41 (89.1) 0.657f
 Nutritional assessment   
  •SGA moderate/grave, n (%) 17 (81.0) 13 (28.3) <0.001q
  •Albumin moderately/severely reduced (%) 20 (95.2) 29 (63.0) 0.006q
  •TLC moderately/severely reduced (%) 14 (66.7) 17 (37.0) 0.024q

 SGA = Subjective Global Assessment; TLC = total lymphocyte count. *Mean ± standard deviation; t = Student’s t test; q = chi-square test; f = Fisher’s exact test.

Características clínicas y de laboratorio en pacientes cirróticos asociada con desnutrición moderada o severa
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predominance (41), similar to the present sample. Regarding 
prognostic classification, 18% of the studied individuals 
were classified as Child-Pugh A, 51% as B and 31% as C. 
This distribution is similar to that described by some authors: 
Child-Pugh A varies between 15.3% to 17.3% (1,2), and most 
of the patients are classified as Child-Pugh B (56.7%) (1). The 
prevalence of Child-Pugh class C may vary widely, from 3.4% 
(12) to 48.7% (2), while similar frequencies to ours have also 
been reported (26%-30%) (1,32). While Gottschall et al. (14) 
reported that most patients (61.8%) presented MELD scores 
between 10 and 19, Gunsar et al. (5) reported that patients’ 
median MELD score was 15 (6-56), and both studies showed 
similar values to those in the present study (14.5 ± 6.5).

In the present study, individuals with moderate to severe 
malnutrition according to the SGA, albumin and TLC criteria 
were mainly classified as Child-Pugh C (67-95%). Child-Pugh 
C patients are malnourished by definition (42). Gunsar et al. 
(5) observed a 57% rate of malnutrition among 222 cirrhotic 
individuals, whereas those who were seriously malnourished 
were more inclined to have moderate ascites and higher Child-
Pugh scores compared to those who were well nourished. 
Gunsar et al. (5) also noted a higher frequency of encephalo-
pathy of stages I and II among the malnourished, as observed 
in the present study. Roongpisuthipong et al. (6) observed 
that the prevalence of protein-energy malnutrition increases 
as the severity of the illness increases and that protein-energy 

malnutrition is much more prevalent in Child-Pugh C patients 
than in Child-Pugh A and B patients. In one study that eva-
luated a small proportion of Child-Pugh C outpatients (3%), 
no nutritional classification was able to detect an association 
between malnutrition and severity of liver disease (Child-Pugh) 
(12). Hence, one could expect that when the majority of the 
individuals evaluated in a study are classified as Child-Pugh 
A or B, low malnutrition rates will be found. Contrary to this 
expectation, although 69% of the hospitalized individuals in 
this study were classified as Child-Pugh A-B, severe malnutri-
tion was detected in 15% to 48% of the cirrhotic individuals, 
depending on the method applied. 

The signs associated with chronic liver disease, such as 
ascites, edema, altered immunocompetence, decreased pro-
tein synthesis and renal insufficiency may alter the objective 
criteria traditionally used in nutritional assessment. Thus, 
weight loss; anthropometric measurements; creatinine-height 
index; balanced nitrogenous excretion of 3-methyl-histidine; 
sensitivity tests of cutaneous lymphocyte count; and serum 
albumin, transferrin, prealbumin, and retinol-binding protein 
must be interpreted in the context of the nutritional status 
of these patients. However, most of these alterations reflect 
the progression of liver disease. Regardless, SGA seems to be 
the most suitable instrument for diagnosing malnutrition in 
cirrhotic patients (16). When50 cirrhotic outpatients were 
evaluated by Silva and Silveira (42), 88% were classified as 

TABLE 4

Comparative analysis of the laboratory and clinical characteristics of 67 patients with liver cirrhosis
by the nutritional profile of Subjective Global Assessment.

 
  Moderately/severely malnourished  Well nourished P
  n= 30 n= 37
  44.8% 55.2% 

 Age* 55.0 ± 12.1  53.8 ± 11.4 0.673t

 Male, n (%) 22 (73.3) 28 (75.7) 0.827q

 Caucasian, n (%) 29 (96.7) 32 (86.5) 0.213f

 Cirrhosis decompensation on admission, n (%) 27 (90.0) 29 (78.4) 0.321f

 UDB, n (%) 11 (36.7) 17 (45.9) 0.444q

 HE, n (%) 13 (43.3) 7 (18.9) 0.030q

 Ascites, n (%) 24 (80.0) 13 (35.1) <0.001q

 SPB, n (%) 1 (3.3) 1 (2.7) 1.000f

 Child-Pugh class C, n (%) 17 (56.7) 4 (10.8) <0.001q

 MELD# 14.5 11.0 0.001m

 Platelets# 86,000.0 99,000.0 0.820m

 Albumin* 2.3 ± 0.6 2.8 ± 0.6 0.002t

 PA# 50.1 58.4 0.017m

 TB# 2.1 1.3 0.021m

 Creatinine# 1.1 1.0 0.259m

 ALT (xULN)# 0.7 1.0 0.019m

 AST (xULN)# 1.6 1.8 0.367m

 ALP (xULN)# 0.9 0.8 0.188m

 GGT (xULN)# 1.9 1.6 0.537m

 UDB= upper digestive bleeding; H = hepatic encephalopathy; SPB= spontaneous bacterial peritonitis; PA= prothrombin activity; TB= total bilirubin;
 ALT= alanine aminotransferase; AST= aspartate aminotransferase; ALP= alkaline phosphatase; GGT= gamma glutamyl transferase;
 xULN= times the upper limit of normal; *mean ± standard deviation; #median; t= Student’s t test; m= Mann-Whitney test; q= chi-square test; f= Fisher’s exact test.
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Child-Pugh A and 12% were Child-Pugh B, with a prevalence 
of malnutrition of up to 63% according to handgrip strength 
and 28% according to SGA, demonstrating a high prevalence 
of malnutrition in cirrhotic outpatients and a large discrepancy 
between nutritional evaluation tools. Handgrip strength, but 
not SGA, predicted a poorer clinical outcome in patients with 
cirrhosis because major complications occurred in 65.5% of 
malnourished patients versus 11.8% of well-nourished ones 
(P < 0.05).

However, some studies have demonstrated that the SGA 
has low sensitivity for the diagnosis of malnutrition. Gottschall 
et al. (14) evaluated 34 cirrhotic patients, 21% of whom were 
classified as Child-Pugh C. The prevalence of malnutrition was 
35% by the SGA method, which was much higher than the 
prevalence estimated by other methods applied in their study, 
such as triceps skinfold (18%) and upper arm circumference 
(6%). Figueiredo et al. (40) assessed 79 cirrhotic patients, 72% 
of whom were classified as Child-Pugh Thirty-two percent 
were malnourished according to SGA, 30% were malnourished 
according to a traditional model, and 60% were malnourished 
according to the multicompartmental model. Once again, 
SGA misclassified malnutrition in two-thirds of the patients, 
mainly those with better liver function. It is conceivable that 
this finding occurred because the SGA does not classify mild 
malnutrition. Patients with a mild stage of malnutrition are 
classified as eutrophic, which may represent a mistake (43). 
In the present study, SGA classified 50% of the evaluated in-

dividuals as well-nourished, while other methods considered 
8-30% of the patients to be eutrophic. It is recommended that 
the SGA be carried out within three days after hospitalization 
so that possible problems related to hospitalization and intra-
hospital malnutrition can be prevented (21). Hence, all patients 
in this study were evaluated within three days of admission. 

Moderate to severe malnutrition was diagnosed by albu-
min classification in 73.1% of the studied patients. Decrease 
of serum albumin levels in patients with liver cirrhosis usually 
reflects liver synthesis disfunction and also is associated 
with malnutrition, due to food intake restriction and to the 
worsening metabolism of nutrients (44). Total lymphocytes 
count values were compatible with the diagnosis of modera-
te to severe malnutrition in 46.2% of the assessed patients. 
However, it is well known that the TLC evaluates immune 
competence and can be influenced by additional factors other 
than nutritional status, such as hiperesplenism and infections 
(45). These variables were not evaluated in the present work 
and are usually more frequent in advanced liver disease. The 
presence of hypersplenism could have contributed to the grea-
ter frequency of diagnosis of moderate to severe malnutrition 
by the TLC method among Child-Pugh C patients. Despite the 
ambiguity of biochemical markers, they have been widely used 
in the nutritional assessment of patients with liver cirrhosis 
(1,3,4,22-26).

In 48 hospitalized patients with chronic liver disease, 
Pinedo et al. (46) found a positive linear correlation between 

TABLE 5

Comparative analysis of the laboratory and clinical characteristics of 67 patients with liver cirrhosis
by the nutritional profile by the classification of total lymphocyte.

 
  Moderate/Severe malnutrition Normal P 
  n= 31 n= 36
 
 Age* 56.0 ± 13.1 52.9 ± 10.2  0.279t

 Male, n (%) 24 (77.4) 26 (72.2) 0.626q

 Caucasian, n (%) 30 (96.8) 31 (86.1) 0.205f

 Cirrhosis decompensation in admission, n (%) 29 (93.5) 27 (75.0) 0.041q

 UDB, n (%) 12 (38.7) 16 (44.4) 0.635q

 HE, n (%) 10 (32.3) 10 (27.8) 0.689q

 Ascites, n (%) 22 (71.0) 15 (41.7) 0.016q

 SBP, n (%) 2 (6.5) 0 (0.0) 0.210f

 Child-Pugh class C, n (%) 14 (45.2) 7 (19.4) 0.024q

 MELD# 15.0  11.5 0.002m

 Platelets# 75,000.0 102,000.0 0.042m

 Albumin* 2.5 ± 0.6 2.7 ± 0.6 0.099t

 PA# 49.3 ± 13.3 58.7 ± 19.4 0.026t

 BT# 2.5 1.1 0.001m

 Creatinine# 1.1 1.0 0.082m

 ALT (xULN)# 0.7 1.0 0.016m

 AST (xULN)# 1.5 1.8 0.372m

 ALP (xULN)# 0.8 0.9 0.534m

 GGT (xULN)# 1.6 1.8 0.474m

 UDB= Upper digestive bleeding; HE= Hepatic encephalopathy; SBP= Spontaneous bacterial peritonitis; PA= Prothrombin activity; BT= Total bilirubin;
 ALT= Alanine aminotransferase; AST= Aspartate aminotransferase; ALP= alkaline phosphatase; GGT= Gamma glutamyl transferase;
 xULN= Times the upper limit of Normal; *Mean ± standard deviation; #Median; t= Student’s t test; m= Mann-Whitney; q= Chi-square test; f= Fisher’s exact.
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malnutrition (evaluated by the protein-energy malnutrition 
index, in which one of the indicators was albumin and another 
TLC) and hepatic dysfunction, classified by the clinical and 
laboratory combined index proposed by Orrego et al. (47) 
Carvalho and Parise 1) analyzed the nutritional diagnosis of 
300 cirrhotic patients with the protein-energy malnutrition 
score proposed by Mendenhall  et al. (23), two components 
of which are albumin and lymphocyte percentage. The preva-
lence of moderate or severe protein-calorie malnutrition was 
higher in patients classified as Child-Pugh C than in patients 
classified as Child-Pugh A (21% versus 58%). Figueiredo et al. 
(40) observed that albumin and lymphocytes were significantly 
reduced in patients compared with controls. Kawabe et al. 
(48) used the Maastricht index (49) and the Nutritional Risk 
index (50) for nutritional evaluation of 68 patients with cirr-
hosis, and both indexes use albumin and TLC. Serum albumin 
was significantly higher in patients with milder malnutrition 
than in those with more severe malnutrition, as assessed 
by the Maastricht index (no versus mild, P= 0.0001; mild 
versus moderate, P < 0.0001; moderate versus severe, P < 
0.0001). Blood lymphocyte count was significantly higher in 
the patients with milder malnutrition than in those with more 
severe malnutrition, as assessed by the Maastricht index (no 
versus mild, P= 0.0009; mild versus moderate, P < 0.0001). 
Therefore, because of the difficulty of assessing each of the 
anthropometric and biochemical parameters separately, some 
methods have been used for protein-energy malnutrition 
classification, such as that proposed by Jeejeebhoy et al (51). 

Only one anthropometric data point is insufficient to diagnose 
malnutrition; at least three are required (51).

It is important to note that the SGA in a subjective tool 
that is prone to the observer’s interpretation; therefore, its 
diagnostic accuracy depends on the experience of each obser-
ver(12,13). In this study, all data were collected and analyzed 
by the same person, so the bias from dubious interpretations 
was diminished. Each method alone may have its limitations, 
but based on the literature, three analyses or more can combi-
ne to produce a good nutritional characterization of a sample 
of patients with cirrhosis (51).

The proportion of cirrhotic individuals classified as mode-
rate/severe malnourished varies substantially among different 
methods. Moderate and severe malnutrition is related to 
worsening of liver function tests. All methods employed in this 
study were correlated with Child-Pugh class C, demonstrating 
their effectiveness in diagnosing moderate to severe malnutri-
tion in the cirrhotic patient. Thus, because of the high preva-
lence of malnutrition among cirrhotic individuals, nutritional 
evaluation is fundamentally important in this group, and as 
seen in this study, it can be performed by simple methods that 
are applicable to a hospital and out-patient routine in order 
to enable early intervention and prevention of complications.

RESUMEN
Contexto y objetivo: la desnutrición proteico-calórica 

es reportada en 25 a 100 % de los pacientes con cirrosis. El 
objetivo de este estudio fue evaluar el estado nutricional de 

TABLE 6

Comparative analysis of the laboratory and clinic characteristics of 67 patients with liver cirrhosis
by the nutritional profile by the classification of albumin.

 
  Moderately/severely malnourished Normal P
  n= 49 n= 18
 

 Age* 53.7 ± 12.0 56.2 ± 10.8 0.432t

 Male, n (%) 37 (75.0) 13 (72.2) 0.762f

 Caucasian, n (%) 45 (91.8) 16 (88.9) 0.656f

 Cirrhosis decompensation on admission, n (%) 45 (91.8) 11 (61.1) 0.006f

 UDB, n (%) 21(42.9) 7 (38.9) 0.770q

 HE, n (%) 17 (34.7) 3 (16.7) 0.153q

 Ascites, n (%) 32 (65.3) 5 (27.8) 0.006q

 SBP, n (%) 2 (4.1) 0 (0.0) 1.000f

 Child-Pugh class C, n (%) 20 (40.8) 1 (5.6) 0.006q

 MELD# 14.0 9.5 0.001m

 Platelets# 78,000.0 111,000.0 0.024m

 PA# 50.0 64.2 <0.001m

 TB# 1.9 1.1 0.017m

 Creatinine# 1.0 1.1 0.903m

 ALT (xULN)# 0.8 1.0 0.329m

 AST (xULN)# 1.8 1.5 0.213m

 ALP (xULN)# 0.9 0.8 0.854m

 GGT (xULN)# 1.6 1.7 0.475m

 UDB= upper digestive bleeding; HE= hepatic encephalopathy; SBP= spontaneous bacterial peritonitis; PA= prothrombin activity; TB= total bilirubin;
 ALT= alanine aminotransferase; AST= aspartate aminotransferase; ALP= alkaline phosphatase; GGT= gamma glutamyl transferase;
 xULN= times the upper limit of normal; *mean ± standard deviation; #median; t= Student’s t test; m= Mann-Whitney test; q= chi-square test; f= Fisher’s exact test.
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los pacientes cirróticos e identificar las variables clínicas y de 
laboratorio asociadas a la desnutrición moderada a severa y 
correlacionarlas con los factores de pronósticos de la cirrosis 
(clasificación de Child-Pugh). Diseño y montaje: Este es un 
estudio transversal que evaluó pacientes cirróticos ingresa-
dos   en el Hospital Universitario de diciembre 2011 a agosto 
2012. Métodos: El estado nutricional se consiguió mediante 
la Evaluación Subjetiva Global (ESG), recuento total de linfo-
citos (RTL) y albúmina sérica. Un análisis bivariado se utilizó 
para identificar las variables asociadas con el Child C y con la 
desnutrición Moderada-severa en diferentes clasificaciones 
nutricionales. Resultados: 67 pacientes fueron incluidos con 
una edad media de 54,4 ± 11,7 años, 74,6 % hombres. La 
media del registro MELD fue de 14,5 ± 6,5 y casi 30% de los 
individuos eran Child C. En cuanto al estado nutricional, el 
20,9 % tenían desnutrición severa por ESG, 14,9 % por RTL, 
y el 40,3 % por albúmina. Para todos los métodos, la malnu-
trición moderada severa se correlacionó con Child C. La tasa 
de malnutrición moderada a grave detectada en la población 
por ESG fue más baja que la demostrada por los métodos de 
laboratorio. Sin embargo, el ESG indica una mayor proporción 
de pacientes Child C y con desnutrición moderada a severa. 
Conclusiones: Dada la alta prevalencia de desnutrición y 
su correlación con la gravedad de la cirrosis, la evaluación 
nutricional de los pacientes con cirrosis hepática es un paso 
esencial que se puede lograr a través de métodos simples y 
de rutina del hospital.

Palabras clave: Cirrosis, linfocitos, desnutrición, evalua-
ción nutricional, albúmina sérica.
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