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Introduction
 Cirrhosis is a progressive disease, which emerges due to the dete-
rioration of the liver structure commonly as a result of nodular forma-
tion, regeneration, necrosis and fibrosis [1]. Cirrhosis mostly devel-
ops because of Hepatitis B in the world and in Turkey. In developed 
countries, the most important reason of cirrhosis is alcoholism [2]. 
From an epidemiological point, cirrhosis poses a great burden eco-
nomically and socially in the whole World. It is reported that in the 
USA, the most frequently observed reason of deaths other than cancer 
is cirrhosis among hepatobiliary and digestive system diseases [3,4]. 

 The structural deficiencies resulting from the inadequate intake 
of nutrients, which cells, tissues and organs need and the occurrence 
of dysfunction in the organs is called Malnutrition. It is known that 
malnutrition is often seen among patients with cirrhosis disease and 
increases complications and mortality resulting from cirrhosis in this 
group of patients [5-7]. With regard to preventing complications re-
sulting from malnutrition in cirrhosis patients, it is crucial that the nu-
tritional status of this group of patients is evaluated and the necessary 
diet modifications are applied in the short term. However, because 
nutritional parameters in the blood are synthesized in the liver with 
patients who have chronic liver disease and anthropometric measure-
ments such as body mass index and body weight are affected due to 
acid, oedema and fluid retention, it is hard to evaluate the nutritional 
state. In addition to this, the handgrip test, which is frequently pre-
ferred in nutritional evaluations, loses its diagnostic value with pa-
tients who have hepatic encephalopathy. In the literature, it is stated 
that SGA (Subjective Global Assessment) is more reliable when com-
pared to other nutritional assessment tests in chronic liver diseases 
[8]. 

 Even though chronic parenchymal liver disease can be seen at ev-
ery age, differences may occur in prognosis, due to additional diseas-
es in geriatric age group and the high ratio of malnutrition. Other than 
this, since the recent onset symptoms of malnutrition in geriatric age 
group are not specific and can be mistaken for signs of aging, it is hard 
to diagnose [9]. While MNA does not serve as a golden standard, it is  
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Abstract
Aim: The aim of this study was to compare the use fulness of the 
Mini Nutritional Assessment Test (MNA) and Subjective Global As-
sessment (SGA) as a screening test to evaluate the nutritional status 
of geriatric and non-geriatric chronic liver parenchymal patients.

Materials and methods: The sample of the analytical and 
cross-sectional study is composed of 67 chronic liver parenchymal 
patients without any transplantation, no additional disease and no 
active infection. Data were collected using MNA, SGA, current labo-
ratory findings, CHILD and MELD scores. Mann-Whitney U test and 
Chi-Square test were used for the analysis of there search data. 
Chi-square test was used to evaluate categorical data. p<0.05 was 
considered as statistically significant.

Results: Chronic liver parenchymal patients within the scope of 
their search were categorized as geriatric and non-geriatric patients. 
There was no significant difference in albumin, total protein, CHILD 
and MELD scores, calcium, glucose, INR, sodium, potassium, he-
moglobin platelet, acid and encephalopathy levels between the two 
groups (p˃0,05).  No significant difference was observed between 

MNA and SGA scores (p˃0,05). According to the MNA scores, a sig-
nificant difference betweent healbum in values of the patients was 
observed, taking normal patients, patients with malnutrition, and 
those having a risk of malnutrition in to account (p<0.05). No signifi-
cant difference was found between the two age groups according to 
SGA score (p˃0,05). When patients were classified based on their 
SGA score as well-nourished, moderate malnutrition, severe malnu-
trition groups, a significant difference between the albumin values 
of the groups was observed (p<0.05). Those, who have low MNA 
scores, had high CHILD score in both patient groups (p<0.05). 

Conclusion:  It was observed that both of the evaluation tests could 
be used to detect malnutrition in geriatric and non-geriatric chronic 
liver parenchymal patients.
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recognized as the most efficient nutritional screening tool among the 
old [10,11]. 

 Among patients with chronic parenchymal liver disease, the mal-
nutrition stemming from multifactorial reasons accelerates the pro-
gression of the disease and prolongs hospitalization and the duration 
of hospitalization. Among patients with chronical parenchymal liver 
disease, the early diagnosis and effective treatment of malnutrition 
may affect the prognosis of the patient positively. 

 In this study, we aimed to compare the utility of MNA and SGA 
assessment tests, which are frequently used in nutritional status scan-
ning with patients who have geriatric and non-geriatric chronic paren-
chymal liver disease. 

Materials and Methods 
 Before the research was initiated, the ethics committee approval 
was received from İnönü University Non-Invasive Researches Ethics 
Committee. For the research to be conducted in İnönü University Tur-
gut Özal Medical Center, written permission was taken from İnönü 
University Turgut Özal Medical Center Head Physician. The target 
population of the study consists of 98 patients with chronic paran-
chymal liver disease, who applied to İnönü University Turgut Özal 
Medical Center Hepatology Outpatient Clinic, Gastroenterology Ser-
vice and Intensive Care, Organ Transplantation Service and Intensive 
Care, who were not transplanted and did not have active infection, 
chronic renal failure and severe neurological problem and were being 
monitored for at least 6 months during the dates when the research 
was conducted. 

 No sampling method was used in the research. 37 patients below 
the age of 65 and 30 patients above the age of 65 who accepted to 
participate in the research were included in the study. The data of the 
research, which was planned in analytical and cross-sectional type, 
the MNA, SGA, updated laboratory findings were gathered through 
CHILD-Turcotte-Pugh (CTP) and Model for End Stage Liver Disease 
(MELD) classification. 

 CTP and MELD scores are the two important scores, which de-
termine prognosis with patients who have chronic parenchymal liver 
disease (28). The patients were classified according to CHILD score, 
those who have 5-6 points being classified as CHILD A; 7-9 CHILD 
B and 10-15 CHILD C. The increase in scores indicates worsening of 
prognosis. 

 The score developed by Malinchoc et al., is used to estimate the 
transplantation priority of cirrhosis patients and mortality (33). It has 
more objective parameters when compared to CHILD score. MELD 
score is calculated considering the INR, total bilirubin and creatine 
levels and the following formula is used: 

MELD=3.78x log(Bilirubin mg/dl)+11.2 x loge(INR)+ 9.57 x loge 
(Creatinine mg/dl)+6.4

 In line with the aim of the study, MNA and SGA scores were used 
in the assessment of the nutritional states of patients. In the MNA 
test, those whose points were lower than 17 were considered to have 
malnutrition, between 17-23.5 to be under the risk of malnutrition and 
between 24-30 as being in a normal nutritional state. In the SGA test, 
A was considered to eat well, B to have moderate malnutrition and C 
serious malnutrition. 

 The patients updated numbers of bilirubin, albumin, total protein, 
sodium, potassium, calcium, glucose, BUN, creatine haemoglobin, 
WBC and platelet were taken as data during the period when they 
did not have active infections, applied to the hospital because of the 
chronic parenchymal liver disease and its complications and surveys 
were conducted. The acid evaluations of patients were made through 
visualization methods; the encephalopathy degree of patients was re-
ported after taking their clinical evaluation results. The favourability 
of the data regarding normal distribution was evaluated via the Kolm-
ogorov Smirov Test. The Mann-Whitney U and Chi-Square tests were 
performed for the analysis of the data, which did not comply with 
normal distribution. Chi-square test was used for qualitative data. The 
significance level was accepted as p<0.05.

Findings 
 30 patients over the age of 65 and 37 patients below the age of 
65, who had chronic parenchymal liver disease, were included in our 
study. Within the scope of the research, the age average of patients 
over the age of 65 was 68,0 years and the age average of patients 
below the age of 65 was 45,0. In our study, a significant difference 
was monitored between the CHILD groups of patients over the below 
the age of 65. 50% of the patients over the age of 65 and 45% of the 
patients below the age of 65 were in the CHILD A group and a signif-
icant difference was monitored between the groups (p=0.046). A sig-
nificant difference was also observed between the CHILD B groups 
of patients over and below the age of 65 (p=0.032). No difference was 
monitored between the CHILD C groups of the two groups of patients 
(p=0.751) (Table 1).

 No significant difference was monitored between the MNA test 
scores of the two groups over and below the age of 65, which we 
included in our study. The average MNA score of patients over the 
age of 65 was measured as 20.15 (13-27) and the average MNA 
score of patients below the age of 65 was measured as 20.66 (13-27) 
(p=0.774). In our study, no significant difference was monitored be-
tween the albumin values of the two groups of patients (p=0.0565). 
While the average total protein of patients over the age of 65 was 
7.046 gr/dl (4.5-8.4), the average total protein value of patients below 
the age of 65 was 6.97 gr/dl (4.1-8.7) and no significant difference 
was monitored between the two groups (p=0.651).

 While no difference was monitored between the albumin val-
ues of the groups whose SGA test below the age of 65 was A, B, 
C, a difference was monitored between the albumin values of SGA 
A,B,C groups over the age of 65. While average albumin values of 
the well-nourished group whose SGA test over the age of 65 is A 
were 3.2 gr/dl (2-4.2), the average albumin values of the moderate 
malnutrition group whose SGA test was B were 2.7 gr/dl (1.7-3.9) 
and a significant difference was monitored between the two groups 
(p<0.013).  A difference was found between the albumin values of the 

Child Over the age of 65 n (%) Below the age of 65 n (%)

A (5-6) 15 (50) 17 (%45)

B (7-9) 8 (26) 13 (%36)

C (10-15) 7 (24) 7 (%19)

Total 30 (100) 37 (100)

Table 1: Patient Groups and CHILD Scores.
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well-nourished group whose SGA test over the age of 65 was A and 
the heavy malnutrition group whose SGA test was C (p=0.028).

 The SGA groups of patients with malnutrition whose MNA score 
over the age of 65 were below 17 were determined as 12.5% A, 75% 
B and 12.5% C group. Among the patients whose MNA score above 
the age of 65 were between 17-23.5, the SGA group of 50% was de-
termined as A and 5% as B. The SGA group of all the patients whose 
MNA score over the age of 65 was between 24-30 was determined as 
A (Figure 1).

 Among the patients below the age of 65 whose MNS score was 
below 17, the SGA group of 67% was determined as B, and 33% was 
determined as C. Among the patients whose MNA score was between 
17-23.5, the SGA group of 47% was determined as A and 53% as B. It 
was found that the SGA group of all patients whose MNA score was 
between 24-30 was A. A significant difference was found between the 
SGA test analysis results of the groups whose MNA scores over and 
below the age of 65 was 17 (p=0.012) (Figure 2).

Discussion 
 Even though chronic parenchymal liver disease can be seen at any 
age, differences are seen in prognosis due to the additional diseases in 
geriatric age group and malnutrition. In this study, we researched the 
efficiencies of MNA and SGA evaluation tests in predicting malnutri-
tion with chronic parenchymal liver disease patients over and below 
the age of 65 and the patient’s relation with laboratory parameters. In 
the study conducted on 77 cirrhosis patients, Kenichiro et al. found 
that the MNA and SGA scores of patients did not correlate with their 
anthropometric measurements and nutritional parameters [12]. In 
this study, the results of MNA, widely used with old patients were 

compared with other nutritional parameters and it was shown that the 
nutritional status in patients with liver cirrhosis was related to nu-
tritional parameters. MNA was determined as an evaluation method, 
which can be used as a nutritional screening tool in patient groups 
with cirrhosis [13]. In a study conducted by Tsai et al., on 300 hepato-
cellular cancer cases, it was shown that there was a relation between 
serum albumin levels and MNA scores. It was concluded that MNA is 
a beneficial nutritional screening tool for patients with liver cirrhosis 
and that scores were related to anthropometric parameters regarding 
representational nutrition and the data of serum biochemistry [14]. In 
our study, while the average MNA score of patients over the age of 65 
was 20.15 (13-27), the average MNA score of patients below the age 
of 65 was 20.66 (14-27) and no relation was found between age and 
MNA score. An examination of the literature reveals that there are no 
studies researching the relation between age and MNA score in pa-
tients with chronic liver disease. There is need for more studies on this 
topic. In our study, the average albumin value of the group with mal-
nutrition over the age of 65 whose MNA score was below 17 was 2,1 
gr/dl; the average albumin value of the group whose MNA score was 
between 17-23.5 was  3.06 gr/dl; and the average albumin value of the 
group with normal malnutrition, whose MNA score was between 24-
30 was 3.62 gr/dl and a significant difference was found between the 
groups (p<0.05). In consequence of this study, it was concluded that 
albumin and MNA test are correlated in predicting malnutrition over 
the age of 65. Likewise, the group with malnutrition, whose MNA 
score over the age of 65 was below 17, had an average albumin value 
of 2.38 gr/dl; the group under the risk of malnutrition whose MNA 
score was between 17-23.5 had an average albumin value of 2.4 gr/dl; 
the group with normal malnutrition whose MNA score was between 
24-30 had an albumin value of  3.55 gr/dl and a significant difference 
was monitored between the groups (p<0.05).With chronic liver pa-
tients below the age of 65, not only albumin but also MNA score can 
be used to predict the malnutrition state of the patient. 

 In our study, we compared and analysed the CHILD scores of the 
patient group over the age of 65 according to their MNA scores. The 
group with malnutrition whose MNA score was below 17 had an aver-
age CHILD value of 9 points; the patients under the risk of malnutri-
tion whose scores were between 17-23.5 had an average CHILD point 
of 7.3; and the patients with a normal state of malnutrition, whose 
scores were between 24-30 had an average CHILD score of 5.6 and 
a significant difference was monitored between the groups (p<0.05). 
Likewise, the patients, who are younger than 65, whose MNA score 
was below 17, and who had a CHILD average of 9.17-23.5, had an 
average CHILD point of 7.5; those whose MNA scores were between 
24-30 had an average CHILD point of 6.6. A significant difference 
was detected between the groups (p<0.05). With chronic liver patients 
both over and below the age of 65, those with low MNA scores were 
found to have higher CHILD scores. It was found that the CHILD 
score, which is a prognostic score in patients with chronic liver dis-
ease and MNA score correlated and that MNA score can be a prog-
nostic determinant. In a study conducted by Gonçalo et al. on 130 
patients with liver cirrhosis, a relation was found between SGA scores 
and the severity of the liver disease. It was seen that those with a 
worse functional state, whose CHILD stage was C had a higher SGA 
score. The protein energy malnutrition was observed to be more se-
vere with patients who were described by SGA to be nourished badly 
in a more serious way [15,16]. In our study, according to the SGA 
results of patients over the age of 65, 47% were included in Group A,  

Figure 1: Comparison of MNA and SGA scores of patients under 65.

Figure 2: Comparison of SGA scores of patients older than 65 years and younger.
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50% Group B and 3% Group C. The average albumin values of those 
in group A was 3.2 gr/dl, group B 2.7 gr/dl and group C 2.7 gr/dl and 
a significant difference was found between the groups (p<0.05). Like-
wise, the average albumin value of those in group A below the age of 
65 was 3.3 gr/dl, group B 2.6 gr/dl and group C 1.1 gr/dl. A significant 
difference was found between the groups (p<0.05). A significant dif-
ference was found between the albumin values of those whose SGA 
scores were A and B (p<0.05). There was also a significant difference 
between groups A and C (p<0.05). However, no difference was found 
between groups B and C (p˃0.05). 

Conclusion/Suggestions
 In consequence of the study, which we conducted, it was seen that 
both MNA and SGA could be significant in predicting malnutrition 
with both geriatric and non-geriatric patients who have chronic paren-
chymal liver disease. More studies need to be conducted on this topic.
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