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ABSTRACT

Background: Chronic liver disease may be associated
with protein energy malnutrition. Those malnour-
ished patients undergoing liver transplantation suffer
great morbidities and even mortalities. Estimating the
degree of malnutrition in patients with end stage liver
disease is a difficult job, Subjective Global Assess-
ment (SGA) and Nutritional Risk Score-2002 (NRS-
2002) are among many tools that can give an over-
view for the nutritional status of the patients. Aim:
To detect the efficacy and the predictive validity of
SGA and NRS 2002 for post-operative risk detection
for liver transplant patients. Patients & Methods: 30
recipients of end stage liver disease had undergone a
nutritional assessment by SGA score & NRS-2002
score, to be compared with the parameters of out-
come of post-operative liver transplantation (ALT,
AST, INR, Bilirubin, time spent in ICU, hospital in-
fective episodes & number of antibiotic courses). Re-
sults: Patients declared as malnourished by SGA and
NRS-2002 had higher post operative ALT & AST
value, more prolonged INR, spent more time at ICU
and hospital, suffered from more infective episodes
and had more antibiotic courses in a significant sta-
tistical manner. Conclusion: SGA and NRS-2002 could
be useful, simple and dependable tools to be used for
risk detection of post-operative morbidities after liver
transplantation.
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1. INTRODUCTION

Chronic liver disease is frequently associated with mal-
nutrition, its severity ranges from subclinical micronu-
trient deficiencies to frank protein-calorie malnutrition.
[1].

Malnutrition is usually caused by several factors: loss
of appetite, malabsorption, and increased requirements.
[2] Previous studies have shown that a significant pro-
portion of patients with advanced liver disease have pro-
tein-calorie malnutrition due to a combination of poor
diet and inability of the diseased liver to metabolize nu-
trients [3].

The presence of protein-calorie malnutrition has been
associated with increased short- and long-term mortality
in patients with acute and chronic liver diseases, [4] in-
cluding patients undergoing liver transplantation [5].

Preoperatively malnutrition has been reported to be
associated with increased operative blood loss, length of
stay in intensive care unit, [6] mortality, [7] and total
hospital charges after liver transplantation [8].

Much of the difficulty in identifying an optimal method
for nutritional assessment in patients with cirrhosis arises
from the fact that many of the traditionally measured
parameters of nutritional status vary with severity of liver
disease, [9] since many of the traditionally measured
parameters of nutritional status such as weight, anergy
panels and biochemical values, vary with the severity of
liver disease independently of nutritional status [10].

Multiple techniques have been proposed to detect mal-
nutrition in patients with liver disease; [11,12] however,
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some common nutritional parameters can be misleading
in advanced liver disease because of water retention and
ascites [13], compromised protein synthesis [14] and
coexisting alterations in the renal function [15].

Subjective global assessment (SGA) based both on the
physical signs of malnutrition and nutritional history, has
been utilized to evaluate the nutritional status in patients
with chronic liver disease and, in particular, those await-
ing liver transplantation (LT) [16].

Subjective Global Assessment (SGA) uses clinical
criteria to determine nutritional status without the use of
objective measurements that has been validated in liver
transplant candidates [17].

However there is no consensus on the best scoring
system for assessing the nutritional status of hospitalized
patients. For this reason Kondrup et al. 2003 established
a scoring system as part of ESPEN guidelines for nutri-
tion screening-2002 (NRS-2002) [18].

2. STUDY OBJECTIVES

The current study was carried out for detecting the effi-
cacy and the predictive validity of SGA and NRS-2002
for post-operative risk detection for liver transplant pa-
tients.

3. PATIENTS AND METHODS

Thirty patients with End Stage Liver Disease enrolled in
our study from those who were scheduled for living do-
nor liver transplantation (LDLT) at Dar-Alfouad liver
transplant center. Inclusion criteria included patients with
end stage liver disease either due to cholestatic diseases
or chronic Hepatitis B or C. Exclusion criteria included
those with HIV infection, active alcohol or substance
abuse, systemic infections, life limiting co-existing medi-
cal conditions: advanced heart, lung or neurologic condi-
tions, uncontrolled psychiatric disorder and in those with
inability to comply with pre- and post-transplant regi-
mens. Each subject had passed into 2 phases of assess-
ment:

3.1. Phase I: (Pre-Transplant)

All demographic data (date of birth, sex, height, weight),
medical history (including a complete dietary history),
physical examination, co morbidities, and concomitant
medications had been documented, as well as laboratory
investigations including complete blood picture, liver
biochemical profile, renal function test and C-reactive
protein).

Patients were assessed according to the following:

1) Nutritional status assessment

a) Subjective Global Assessment [19]

SGA comprises a nutritional evaluation of height, cur-
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rent weight, weight before illness, and weight change in
the previous 6 months; nutritional history (appetite, in-
take, gastrointestinal symptoms); physical appearance
(subjective assessment of fat loss, edema, muscle wast-
ing, and ascites), and existing conditions (infections, en-
cephalopathy, renal insufficiency).

A = well-nourished.

B = moderately (or suspected of being) malnourished.

C = severely malnourished.

b) Nutritional Risk screening-2002: [20]

The purpose of the NRS-2002 system is to detect the
presence of malnutrition and the risk of developing the
malnutrition at the hospital setting [21]. It is a grading
system of the severity of disease as a reflection of in-
creased nutritional requirements [22].

Degree of malnutrition will be recorded according to a
grading scale questionnaire ranging from zero up to six
(points) indicating the severity of the nutritional status of
the recipient.

c¢) MELD Score and CHILD-PUGH classification:
[23].

3.2. Phase Il: (Post-Transplant)

The following clinical and biochemical end-points are
used:

Graft rejection, clinically significant infective episodes,
defined as the patient becoming unwell with a fever re-
quiring systemic antibiotics (for bacterial infection) or
anti-viral therapy and level of (CRP); time spent on the
intensive therapy unit (ITU), in addition to number of
used antibiotics courses, time spent at hospital (ICU and
Ward) and recipient graft function assessed by (Parame-
ters of outcome): peak Aspartate and Alanine aminotrans-
ferases (AST) & (ALT), peak serum Total bilirubin, max-
imum International Normalized Ratio (INR) during the
Ist and 2nd weeks after living donor liver transplant, [24]
and C-reactive protein (CRP).

The thirty patients were divided according to the re-
sults of SGA into two groups moderate and severely
malnourished groups. For NRS-2002 patients were cate-
gorized into severely malnourished group (score > 4) and
mild to moderate malnourished groups (score < 4).

4. RESULTS

Patients’ data were analyzed using SPSS 17.0 for win-
dows 7. Quantitative variables were expressed by mean
and SD (Standard deviation), compared using t-student,
paired t-test, Wilcoxon Signed Ranks Test or ANOVA
test when appropriate. Pearson correlation for correlating
quantitative variables and regression were used when
appropriate. Qualitative variables were expressed by num-
ber (Frequency) and percent. p value was considered
significant if less than 0.05. All patients enrolled in our
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study were indicated for liver transplantation where 60%
of the studied patients were due to hepatitis C virus, 10%
were due to cryptogenic cirrhosis, 3.3% hepatitis B virus,
3.3% combined hepatitis B, C viruses and 3.3% autoim-
mune hepatitis & 16.7% were due to Combined HCV
and HCC. All of the studied patients were males with a
mean age of 50.3 + 4.85 ranging between 40 to 58 years
old (Tables 1 and 2).

The patients were divided according to SGA score into
two groups moderate (n = 16 with a mean age of 51.13 +
4.37) and severely (n = 14 with a mean age of 49.36 +
5.35) malnourished patients. There was a significant in-
crease in the liver function tests in both groups after liver
transplantation (Table 3) (Figures 1 and 2), the same
goes when dividing the patients according to NRS-2002
score into two groups one with moderate malnutrition
(Table 4) (Figures 3 and 4).

Table 1. Demographic features of the studied patients.

By comparing both moderate and severely malnour-
ished patients, according to both SGA and NRS-2002,
regarding number of infective episodes, number of anti-
biotics used, time spent in ICU after transplantation, it
was found that the severely malnourished patients are
significantly higher regarding these parameters than those
of the moderately malnourished patients (Tables 5 and 6).

It was also found that SGA can predict the number of
infective episode with r* = 0.378 and p-value = 0.00
while NRS can predict it with r* = 0.8 and p-value = 0.00,
SGA can predict the number of antibiotics used during
hospital stay after transplantation with r* = 0.282 and
p-value = 0.003, while NRS can predict it with r* = 0.504
and p-value = 0.00, SGA can’t predict the time spent in
ICU after transplantation where r* = 0.008 and p-value =
0.6, while NRS can predict it with r* = 0.258 and p-value
= 0.004 (Tables 5 and 6) (Figure 5).

Total Male Female Age
Num. % Num. % Mean + SD Min. Max.
n=30
30 100 0 0 50.3 +4.85 40 58

Table 2. Clinical scoring of studied patients.

N Max. Mean Std. Deviation
MELD score
30 25 17.6 3.89
Stage Frequency Percent
A 3 10.0%
Child-Pugh classification B 10 33.3%
C 17 56.7%
Total 30 100.0%

Table 3. SGA in relation to liver functions in pre and post transplantation.

Moderate malnutrition

Severe malnutrition

SGA
Mean SD p Mean SD p
Before 76 19.24 77.21 16.44
ALT 0.001 0.012
After 484.58 395.28 622.92 689.33
Before 74.62 15.53 78.78 14.74
AST 0.01 0.034
After 683.37 903.59 638.64 889.17
Before 5.21 2.07 4.11 1.52
T. Bil. 0.002 0.00
After 10.43 7.33 12.22 6.8
Before 2.80 1.23 241 0.83
D. Bil. 0.002 0.001
After 7.94 6.22 8.81 5.7
Before 1.4 0.35 1.45 0.34
INR 0.002 0.00
After 2.16 0.84 2.76 1.04
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Figure 1. SGA in relation to serum bilirubin and INR in pre and post transplantation.
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Figure 2. SGA in relation to serum ALT and AST in pre and post transplantation.
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Moderate malnutrition (score < 4)

Severe malnutrition (score > 4)

NRS-2002
Mean SD P Mean SD P
Before 76.27 19.34 76.73 1721
ALT 0.002 0.004
After 534.58 365.36 557.57 637.93
Before 72.81 16.40 78.73 1422
AST 0.002 0.01
After 569 392.42 716.63 1076.2
Before 5.18 1.87 4.42 1.89
T. Bil. 0.01 0.00
After 8.38 5.04 12.94 7.59
Before 2.80 1.25 2.51 0.96
D. Bil. 0.01 0.00
After 6.32 448 9.52 6.39
Before 1.39 038 1.44 033
INR 0.11 0.00
After 1.85 0.73 27 0.95
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Figure 3. NRS-2002 in relation to ALT and AST in pre and post transplantation.
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Figure 4. NRS-2002 in relation to serum bilirubin and INR in pre and post transplantation.
Table 5. Relation between SGA and post liver transplantation assessment parameters.
After transplantation SGA score N Mean SD Range p
. . Moderate 16 1.2500 1.69312 0-4
Infective episodes 0.002
Severe 14 3.4286 1.08941 2-5
o _ ) Moderate 16 9.1250 2.89540 7-16
No. of antibiotics during hospital stay 0.005
Severe 14 12.4286 2.50275 7-16
. Moderate 16 12.0000 13.99524 5-60
Days spent in ICU 0.02
Severe 14 14.0000 8.18065 7-35
. . Moderate 16 20.0000 12.97176 7-60
Days spent in hospital NS
Severe 14 20.7857 8.52308 13-40
Table 6. Relation between NRS-2002 and post liver transplantation assessment parameters.
After transplantation NRS-2002 N Mean SD p-value
) ) Score < 4 11 0.18 0.4
Infective episodes 0.00
Score > 4 19 347 0.96
o . . Score <4 11 7.8 1.25
No. of antibiotics during hospital stay 0.00
Score >4 19 12.3 2.7
Score <4 11 6.09 1.37
Days spent in ICU 0.00
Score >4 19 16.89 12.92
. . Score <4 11 16.8182 4.7078
Days spent in hospital 0.1
Score > 4 19 22.4211 12.9799

Copyright © 2013 SciRes.
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Figure 5. Relation between SGA and post liver transplantation assessment parameters (infective episodes
and No. of antibiotics used in hospital stay was highly significant).

5. DISCUSSION

Chronic liver disease (CLD) is a major health problem
affecting millions of people and resulting in large health
care expenditures and economic losses [25]. Improve-
ments in survival after liver transplantation have broad-
ened the indications for its use as a proven therapy for
ESLD, rapidly increasing the number of transplant can-
didates [26].

Protein energy malnutrition (PEM) is common in pa-
tients with ESLD and is highly prevalent in all forms of
chronic liver disease, regardless of etiology and increases
the risk of death [27].

Previous reports have focused their attention on the
role of malnutrition as an independent risk factor on the
outcome of LT [28,29] however, the results were contro-
versial.

In our study, we found that patients with ESLD and
severe malnutrition as defined by SGA had significantly
longer lengths of stay in the ICU, and hospital after liver
transplantation, in addition to higher number of infective
episodes and hence, more frequent antibiotic courses
were used. This could be explained by the lower immunity
in malnourished recipients, and this goes with researches

Copyright © 2013 SciRes.

stressing on the importance of the immune nutrition for
hepatic patients [30]. On the other hand, Figueiredo et al.
2000, found that the SGA alone is not able to identify
patients with low body cell mass, an important index of
malnutrition [31]. In addition to being subjective, indefi-
nite, better to describe the nutritional status rather to be a
risk screening tool and relies on the experience of the
operator [32].

When using NRS-2002, we found that recipients who
had higher scores (>4) had longer ICU stay; more infec-
tive episodes, and more frequent antibiotics were used.
In addition to this, it was significantly related to some
post-operative measures that tend to track malnutrition
like total bilirubin and INR.

Shaw and colleagues examined the effect of a number
of variables on 6-months survival after liver transplanta-
tion in 160 patients. There were six factors having prog-
nostic significance: operative blood loss, coma score,
malnutrition (subjectively assessed on a three point scale),
serum bilirubin, PT and date of transplant. The most sig-
nificant of these that could potentially be corrected was
nutritional status [33].

Perioperative mortality was low in our series; no cor-
relation could therefore be proven between malnutrition
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and mortality. Episodes of infections, the period spent in
ICU and the total days spent in hospital were all strongly
influenced by the recipients’ nutritional status. The main
shortcoming of our study was the relatively small num-
ber of patients, which may thus be subject to an inadver-
tent selection bias. Selberg et al. 1997 found that patients
with a better nutritional status at transplantation had im-
proved survival rates after LT [34].

A series of cirrhotic patients with a prevalence of cho-
lestatic liver disease, showed that malnourished cases
were at a higher risk for post-operative complications;
however, the time spent in the ICU and the total time
spent in the hospital were not different in well-nourished
and in malnourished patients [35].

Regarding the predictive ability, SGA predicted the
postoperative number of infective episodes and the num-
ber of antibiotics used during postoperative stay while
NRS can predict the postoperative number of infective
episodes, the number of antibiotics used during postop-
erative stay and the time spent in ICU after transplanta-
tion. Deluis et al. 2006 had seen no predictive value [29]
while Merli et al. 2010 showed a predictive ability of
SGA for postoperative infective episodes, hospital stay
and ICU admission duration [36]. Also, Stephenson et al.
2001 had detected a significant predictive value of SGA
with hospital stay and intraoperative blood usage [16].

We couldn’t detect any correlation between Child and
MELD scores with any of the parameters of post-opera-
tive outcome. This might be related to the fact that both
scores are devoid from any nutritional parameters, which
are considered very powerful predictive factors and evi-
dently affects the outcome.

6. CONCLUSION

SGA and NRS-2002 could be useful, simple and de-
pendable tools to be used for risk detection of post-op-
erative morbidities after liver transplantation.
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