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Nutritional Assessment in Cirrhosis
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Malnutrition is common in cirrhosis. It is associated with mortality and morbidity. Pathogenesis of malnutrition in
cirrhotic patients is multifactorial. Nutritional assessment is crucial but often ignored. No gold standard of nutritional assessment
tools is established. Many assessment tools have limitations for using in cirrhosis with fluid retention. CT scan to assess sarcopenia
is promising. Royal Free Hospital-nutritional prioritizing tool (RFH-NPT) and Liver disease undernutrition screening tool (LDUST)
are proposed as screening tools. Complete nutritional assessment should be performed in high risk patients. Vitamin and trace
element levels should be checked. Adequate energy (at least 35 kcal/kg body weight) and protein (1.2 to 1.5 g/kg body weight) are
recommended. Repeat assessment is advocated. In this review, pathogenesis, nutritional assessment tools and treatment of
malnutrition in cirrhotic patients are presented.
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Malnutrition is one of the common complications
in patients with cirrhosis. Malnutrition is associated with
mortality and various complications including ascites, hepatic
encephalopathy, spontaneous bacterial peritonitis, variceal
hemorrhage, and hepatorenal syndrome(1-4). Malnourished
cirrhotic patients had longer hospitalization, ICU stay, higher
in-hospital mortality and cost(4,5). Perioperative morbidity
and mortality increase in malnourished patients who undergo
surgery(6). Cirrhotic patients with preoperative malnutrition
have higher rate of mortality, transfusion requirement, length
of stay, and complications following liver transplantation(7).
Malnutrition is related to poor quality of life(8). Malnutrition
is a predictor of poor clinical outcome even in early cirrhosis(9).
Nutritional status can assess prognosis in cirrhosis when
using with Child-Pugh score and Model for End Stage Liver
Disease scores(10). Muscle has important role in energy and
protein metabolism. Sarcopenia is associated with mortality
and morbidity(11,12).The correlation of malnutrition and
cirrhosis is quite complicated.

Prevalence of malnutrition in cirrhosis
Prevalence of malnutrition varies, ranging from 5

to 99% depending on assessment tools(13). In Thailand,
prevalence of malnutrition in cirrhotic patients ranges from
18 to 92%(14). Severity of cirrhosis is also affected by
malnutrition(14,15). Malnutrition is reported at least 20% in
compensated cirrhosis and 50 to 100% in decompensated

cirrhosis(1). Prevalence of malnutrition is 44.5, 75.3 and 94.4%
in Child-Pugh A, B and C respectively(15). Malnutrition can
be found in all types of cirrhosis particularly in alcoholic
cirrhosis(16,17).

Etiology of malnutrition in cirrhosis
Pathogenesis of malnutrition in cirrhosis is

multifactorial including decreased dietary intake, impaired
digestion and absorption, and altered metabolism(18-20).

Decreased dietary intake can occur from many
reasons. Increase in inflammatory cytokines, particularly
tumor necrosis factor-α, increase in leptin, and alcohol
consumption are leading to anorexia(21-23). Early satiety, nausea
and vomiting may occur in cirrhosis with tense ascites(24).
Diuretic can cause dysgeusia (impairment of taste sensation)
from zinc and magnesium deficiency(25). Salt-restricted diet
will make food unpalatable. Acute illness from hepatic
encephalopathy, sepsis, and gastrointestinal bleeding may
be the cause of inadequate intake. The process of investigation
and endoscopy can even make cirrhotic patients malnourished
due to fasting before those procedures.

Impaired digestion and absorption involve multiple
processes and are poorly defined. Fat malabsorption may
develop as a result of chronic alcoholic pancreatitis, small
bowel bacterial overgrowth, portal hypertensive enteropathy,
and decreased bile acid production from cholestasis(19). Altered
intestinal motility, change of pH in intestine and increase in
intestinal permeability may also lead to malabsorption.

Metabolism in cirrhosis has changed. Increase in
insulin resistance, hyperinsulinemia, and impairment of
hepatic glycogen storage lead to gluconeogenesis(19). Lipid
and protein catabolism are accelerated. Amino acid from
muscle is used. Protein synthesis is impaired in late stage of
cirrhosis(20). Muscle wasting and hyperammonemia develop
as a consequence of abnormal amino acid metabolism. Resting

How to cite this article: Chonmaitree P, Roongsangmanoon W. Nutritional Assessment in Cirrhosis. J Med Assoc Thai 2019;102(Suppl.6): 119-26.

© © © © © JOURNAL OF THE MEDICAL ASSOCIATION OF THAILAND| 2019                                                                                                119



120                                                                                               J Med Assoc Thai|Vol.102|Suppl.6|July 2019

energy expenditure (REE) is increased. From the study, 33.8%
of cirrhosis were in the hypercatabolic state and 41% of
hypermetabolic patients had REE more than 30% above the
predicted value(26). Endotoxinemia, inflammatory cytokines
and/or the beta-adrenergic system may be the cause of
hypermetabolism(23). Ascites may increase REE. Cirrhosis is
in the accelerated state of starvation. After overnight fasting,
carbohydrate metabolism in cirrhotic patients shifts to fat
metabolism and derives energy from protein catabolism higher
than healthy subjects(27). Fifty-eight to seventy-five percent
of energy received from fat oxidation after overnight fasting(28).
After a 12-hour fasting, cirrhosis derived energy from fat,
carbohydrate and protein comparable to 3 days of starvation
in the healthy(29).

Micronutrient deficiency is common in cirrhosis,
particularly vitamin A, D, B12, folate, thiamine, and
pyridoxine. Vitamin deficiency develops as a result of
cholestasis and portal hypertensive enteropathy. Diuretic
use leads to zinc and magnesium deficiency.

Nutritional assessment in cirrhosis
Nutritional assessment in cirrhosis is essential. Goal

of nutritional assessment is to identify patients at risk for
morbidity and mortality and quantify severity. Ideally,
nutritional assessment tools should be simple, easy to use
by non-expert personnel, less time consuming, reasonable
sensitivity and specificity, and reproducible. Although
multiple methods are proposed, gold standard of nutritional
assessment in cirrhosis is absent. In clinical practice,
nutritional assessment is ignored. Several problems are
mentioned. Definition of malnutrition in cirrhosis is not well-
defined. Most of nutritional assessment tools are complicated,
time consuming, require experts and special equipments, lack
of objectivity, reproducibility and prognosis discrimination.
Many tools have limitation in decompensated cirrhosis.
Different methods have diverse results. Detailed nutritional
assessment in all cirrhosis is not practical. Nutritional status
in compensated cirrhosis is similar to the healthy. Experts
advise rapid nutritional screening in all cirrhosis and further
complete nutritional assessment in high risk patients including
Child-Pugh C cirrhosis(18). Screening tool in cirrhosis is
inconclusive. Nutritional assessment should be repeated but
proper interval is not defined.

Nutritional assessment comprises of anthro-
pometry, body composition assessment, functional
assessment, dietary assessment and global assessment tools.

Anthropometry
Anthropometry includes measurement of body

weight, height, body mass index (BMI), triceps skinfold
(TSF), mid-arm circumference (MAC), mid-arm muscle
circumference (MAMC), and mid-arm muscle area
(MAMA).

Body mass index (BMI) is defined as body weight
divided by the square of the height. Adjusting BMI for fluid
retention is not defined. Postparacentesis body weight or
scale weight minus ascites weight (mild 5%; moderate 10%;

severe 15%; additional 5% if bilateral pedal edema) was
proposed(30). BMI can detect malnutrition in cirrhosis. BMI
of 22, 23 and 25 kg/m2 in cirrhosis with no ascites, mild
ascites and tense ascites, respectively, were the optimal cutoff
values for detecting malnutrition. Sensitivity, specificity,
positive predictive value (PPV) and negative predictive value
(NPV) were 86.2, 87.7, 92.7 and 92.3%, respectively.
Malnutrition in this study was defined by MAC and TSF(31).
BMI was less accurate than other anthropometry(32). BMI is
often overestimated in cirrhosis with ascites or edema.

Skinfold measurement is the method to evaluate
fat reserve and can be performed at many sites in the body.
Triceps skinfold (TSF) is usually used in cirrhosis because
this site is less influenced by fluid retention. TSF is measured
by caliper at midpoint between acromion and olecranon. TSF
was more sensitive than BMI for detecting malnutrition in
cirrhosis. Malnutrition was detected by TSF in 72% of
patients while BMI detected only 8% of patients(33). While
comparing with others anthropometry, TSF was the most
efficient and associated with mortality. Two thirds of patients
who had severe malnutrition and died were detected by
TSF(33). In cirrhosis without fluid retention, skinfold
measurement estimated body fat comparable to dual-energy
x-ray absorptiometry (20.3+7.7 vs. 20.3+7.7 kg, P = NS)(34).
The study of TSF in evaluating malnutrition showed
conflicting results, interobserver variability, and did not
correlate with Child-Pugh score(35).

Mid-arm circumference (MAC) is measured at
midpoint between acromion and olecranon in nondominant
arm(28). Mid-arm muscle circumference (MAMC) is derived
from TSF and MAC. MAMC is the marker of lean tissue
stores and not affected by fluid retention(36). MAMC below
5th percentile means severe malnutrition(31). Malnutrition
evaluated by MAMC or TSF was the independent predictor
for survival(37). MAMC and TSF were correlated with Child-
Pugh score(28,38). MAMC and TSF combining with Child-
Pugh score improved accuracy of prognosis(37). MAMC
predicted prognosis better than TSF (HR of survival 6.9,
95% CI 2.7 to 18 vs. 5.7, 95% CI 2.3 to 13.7)(37). Mid-arm
muscle area (MAMA) is derived from MAMC. In patients
undergoing liver transplantation, malnutrition assessed by
MAMA and TSF had higher bacterial infection and
mortality(39).

Body composition
Body composition can be measured by bioelectrical

impedance analysis (BIA), dual energy x-ray absorptiometry
(DXA), magenetic resonance spectroscopy, Deuterium oxide
dilution, and air displacement plethysmography. Body cell
mass (BCM) is the metabolically active compartment of lean
tissue. BCM is the method to evaluate protein calorie
malnutrition. Reduction of BCM and body fat was
demonstrated in cirrhosis even in mild disease(40). Loss of fat
was found in the initial stage and loss of body mass was
found in the late stage of cirrhosis(40). MAMC less than 23
cm. combined with HGS less than 30 kg was sensitive for
detecting BCM by isotope dilution(41).
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Bioelectrical impedance analysis (BIA) uses
electrical conduction through the human body and measures
conductivity and resistance. BIA is easy, noninvasive, and
reliable methods for assessment of muscle mass and adipose
tissue. BCM had negative correlation with MELD score in
cirrhotic patients without ascites and may be used as
nutritional assessment tool(42). Cirrhosis with BCM of less
than 35% of body weight was associated with post liver
transplantation mortality(43). In one study, BIA could evaluate
BCM in cirrhosis with or without ascites(44). Study comparing
BIA with TSF showed that BIA should not be used for
assessing fat stores(45). Single-frequency BIA is not
recommended for evaluating malnutrition in cirrhosis because
it has low accuracy in cirrhosis with fluid retention(41,45).
Multi-frequency BIA is less interfered by fluid retention and
further study in cirrhosis is required(46). Phase angle (PA)
obtained from BIA. PA is the relationship between fluid
(resistance) and cellular membranes (capacitance) of the
human body(46). PA was not affected by fluid retention(47). PA
of less than or equal to 4.9° correlated with mortality (HR
2.15, 95% CI 1.18 to 3.92)(48), anyway a reference value for
diagnosis of malnutrition in cirrhosis is not well defined.

Dual-energy X-ray absorptiometry (DXA)
measures fat and lean mass by comparing absorption of two
different energies of X-ray. Anthropometry and subjective
global assessment (SGA) underestimated malnutrition in
Child-Pugh A and B cirrhosis when comparing with DXA(49).
DXA is high-cost, requiring expertise, not widely available,
cannot be performed at bedside, and less accurate in cirrhosis
with fluid retention(50).

Muscle involves in ammonia metabolism and it is
used as energy source in fasting state. Malnutrition in cirrhosis
predominantly occurs in lean body mass (protein) and
adipose tissue(20,46). Muscle mass depletion is the central
core of nutritional assessment in cirrhotic patients(18).
Sarcopenia means low in muscle mass and function (strength
or performance)(51). It is the objective assessment and not
interfered by fluid retention. Sarcopenia can be found in normal
or overweight cirrhotic patients. If muscle mass depletion
occurs with increase adipose tissue, it is called sarcopenic
obesity. Skeletal muscle index less than 50 cm2/m2 in male
and 39 cm2/m2 in female were the optimal cut-offs to define
sarcopenia in end-stage liver disease awaiting liver
transplantation(54). Inclusion of sarcopenia within MELD
(MELD-sarcopenia) improved prediction of mortality (C-
statistics 0.73 , 95% CI 0.70 to 0.77)(55). Cirrhotic patients
with sarcopenia had a higher mortality and complication,
including hepatic encephalopathy and ascites(11,16,18). Impaired
quality of life and response to stress was shown in sarcopenic
patients(35). Cirrhotic patients with sarcopenia had poorer
outcome after liver transplantation (HR = 3.7 per 1,000 mm2

decrease in psoas area; p = 0.0001)(56). Sarcopenia did not
correlate with Child-Pugh score or MELD(11). Thigh muscle
thickness (measured by ultrasound) combining with BMI
had similar accuracy with CT or MRI(30). However, its use is
limited in obesity and requires study to demonstrate
correlation with clinical outcome. Anthropometry usually

did not correlate with sarcopenia. Limitation of evaluation of
sarcopenia by CT or MRI is that it is high-cost, less
availability, have risk of radiation and contrast exposure.
Moreover, muscle depletion is different between genders
causing limitation of muscle assessment(46).

Functional assessment
Muscle strength is one of the predictor of

malnutrition. It deteriorates in cirrhosis with decompensation
and malnutrition. Muscle strength declines faster than muscle
mass(18). Functional assessment in cirrhosis usually evaluated
by handgrip strength (HGS) and 6 minutes walk test
(6MWT).

Handgrip strength (HGS) is measured by hand
dynamometer. It is easy to perform and can predict sarcopenia.
Patients should squeeze the dynamometer with maximal
strength three times and the maximal value is chosen. The
value is compared with age, gender-adjusted reference.
Malnutrition is defined as HGS of less than 2 SD from the
mean of age and sex groups(57). HGS had been compared with
Subjective global assessment and Prognostic nutritional index,
HGS was the only predictor of 1-year major complications
(uncontrolled ascites, hepatic encephalopathy, spontaneous
bacterial peritonitis and hepatorenal syndrome)(57). This study
had some limitations because it used SGA as gold standard
and most of patients were Child-Pugh A cirrhosis. HGS is
simple, rapid, low-cost and not interfered by fluid retention.
Its use is limited in uncooperative patients.

Six minute walk test (6MWT) predicted mortality
in cirrhotic patients (p = 0.024)(58). Severity of cirrhosis
assessed by Child-Pugh score had negative correlation with
six minute walk distance (6MWD, r = -0.328, p<0.01)(58).
6MWT is limitedly used in cirrhosis with hepatic
encephalopathy.

Global assessment
Subjective Global Assessment (SGA) comprises

of 5 clinical parameters and 3 physical examinations. SGA
classifies patients into 3 groups: nourished (A), moderate
malnourished (B) and severe malnourished (C). SGA had a
strong association with Child-Pugh score(14). SGA can be
used as a tool to assess nutritional status after protein
supplement(59). SGA may be used to identify sarcopenia
in men but not in women(33). SGA underestimated malnutrition
in cirrhotic patients comparing with DXA(49). SGA predicted
in-hospital mortality(14). SGA was less predictive of 1-year
major complications than HGS(57). In cirrhosis undergoing
liver transplantation, malnutrition diagnosed by SGA had
more transfusion requirement, ventilatory support and
length of stay(39,60). SGA is relatively simple, low-cost
and easy to perform. Its use is limited in uncooperative
patients.

Royal Free Hospital Subjective Global Assessment
(RFH-SGA) combines subjective assessment of nutritional
status with BMI, MAMC, and dietary intake(61). It is simple,
inexpensive, takes short time to assess. RFH-SGA was
associated with mortality in cirrhotic patients(62). In another
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Method How to assess Advantage Disadvantage

BMI Body weight/height2 -Simple, short time to assess Interfere by fluid retention
TSF Use caliper to measure midpoint -Simple, short time to assess, low cost Interobserver variability

between  acromion and olecranon -Less influenced by fluid retention
-Sensitive than BMI
-Predict mortality
-Correlated with severity

MAC Measure at midpoint between -Simple, short time to assess, low cost
acromion and olecranon in -less influenced by fluid retention
nondominant arm -Correlated with  severity

MAMC MAC-(TSFx0.314) -Simple, short time to assess, low cost
-Less influenced by fluid retention
-Predict mortality
-Correlated with severity
-Predict prognosis better than TSF

MAMA (MAMC)2/4x0.314 -Simple, short time to assess, low cost
-Less influenced by fluid retention
-Predict post LT mortality

BIA Electrical conduction through -Simple, noninvasive, low cost, portable -No cutoff value
the human body -Less interfered by fluid retention

-Predict post LT mortality
-PA correlated with severity

DXA 2 different energies of  x-ray -High cost
-Radiation exposure
-Require expertise
-Not widely available
-Cannot perform bedside
-Interfere by fluid retention

Sarcopenia CT scan -Less interfered by fluid retention -No cutoff value
-Predict mortality and complication -High cost
-Predict post LT outcome -Less availability

-Risk of radiation and
contrast exposure

HGS Squeeze hand dynamometer -Simple, low cost
3 times -Less interfered by fluid retention

-Predict sarcopenia
-Predict complication

6MWT -Predict mortality
-Correlated with severity

SGA 5 clinical parameter and -Simple, low cost -Less predictive of
3 physical examination -Fair to good inter-observer reproducibility complication than HGS

-Predict inhospital mortality -Underestimate comparing
-Correlate with severity with HGS
-Predict post LT complication -Low agreement with other

methods
RFH-SGA Subjective assessment, BMI, -Simple, inexpensive, short time

MAMC, dietary intake  to assess, reproducible
-Predict mortality
-Predict post LT complication

RFH-NPT Subjective and objective -Simple, short time to assess
assessment (alcoholic hepatitis, -Excellent intraobserver and
fluid over load, BMI, weight loss, interobserver reproducibility
acute illness, dietary intake) -Good external validity

-Predict clinical deterioration and mortality
-Correlated with severity and complication

LDUST 6 questionaire -Simple, short time to assess Low NPV
-Can be use in outpatients
-High PPV
-Better than MUST

Table 1. Nutritional assessment tools

BMI = body mass index; TSF = triceps skinfold; MAC = midarm circumference; MAMC = midarm muscle circumference; MAMA = midarm muscle
area; BIA = bioelectrical impedance; PA = phase; DXA = dual-energy x-ray absortiometry; CT = computer tomography; HGS = handgrip
strength; 6MWT = 6 minutes walk test; SGA = subjective global assessment; RFH-SGA = Royal Free Hospital subjective global assessment; RFH-
NPT = Royal Free Hospital-nutritional prioritizing tool; LDUST = Liver disease undernutrition screening tool



J Med Assoc Thai|Vol.102|Suppl.6|July 2019                                                                                               123

study, malnutrition assessed by RFH-SGA had shorter
survival (χ2 15.04; df = 2; p = 0.0005)(61).

Royal Free Hospital-Nutritional Prioritizing tool
(RFH-NPT) comprises of alcoholic hepatitis, fluid overload,
BMI, weight loss, acute illness, dietary intake and  classified
patients into 3 groups (low, moderate and high risk)(13,63). It
is easy and less time-consuming. Comparing with RFH-SGA,
sensitivity of RFH-NPT for detecting patients with high
risk for malnutrition was 100%(64). RFH-NPT was proposed
to be a screen nutritional tool in cirrhosis(16,63). RFH-NPT
predicted clinical deterioration (HR 1.814, 95% CI 1.314 to
2.505) and transplant-free survival (HR 1.589, 95% CI 1.26
to 2.164)(65). It correlated with severity of disease and
complications(65).

Liver Disease Undernutrition Screening Tool
(LDUST) is the rapid, easy to perform and can be used in
outpatient setting. It comprises of six questions. LDUST
had high positive predictive value (93%) but low negative
predictive value (37.5%)(18). LDUST was better than
Malnutrition Universal Screening Tool (MUST) in detecting
malnutrition in cirrhosis(66).

Other tools
Prothrombin time, albumin, prealbumin, creatinine

height index, delayed-type hypersensitivity reaction are
less reliable for assessing malnutrition in cirrhosis(35).
Serum albumin and prealbumin was correlated with severity
of liver disease and degree of inflammation rather than
nutritional status(67). Albumin had low sensitivity and
positive predictive value for detecting malnutrition in
cirrhosis(36).

ESPEN guideline recommended nutritional
assessment using SGA or anthropometry (TSF and MAC).
Phase angle and body cell mass can be used(6). Vitamin level
should be checked in patients with symptoms and cholestatic
liver disease. Check for trace elements every 6 months is
adviced(6). EASL proposed nutritional assessment algorithm
in cirrhosis(63). Nutritional screening should be done in all
cirrhotic patients. Child-Pugh C cirrhosis or BMI of less
than 18 kg/M2 was stratified in high risk group. In patients
with BMI 18.5 to 29.9 kg/M2, nutritional screening by RFH-
NPT or LDUST should be performed. High risk patients
should undergo detailed nutritional assessment and CT scan
to assess sarcopenia. Detailed nutritional assessment
comprised of global assessment tools (SGA, RFH-SGA) and
detailed dietary intake assessment. Medium risk patients
should undergo detailed nutritional assessment. CT scan
should be performed in malnutrition patients stratified
by detailed nutritional assessment. DXA and BIA can be
used in patients with no fluid retention. Outpatients should
be reassessed every 1 to 6 months. Inpatients should be
assessed at admission and reassessed periodically during
hospital stay.

Treatment of malnutrition in cirrhosis
ESPEN guideline recommended energy of 35 to 40

kcal/kg dry body weight and protein of 1.2 to 1.5 g/kg body

weight (maximum 100 g/day) in cirrhotic patients(6). ASPEN
guideline recommended energy of 25 to 35 kcal/kg body weight
in cirrhosis without hepatic encephalopathy, 35 kcal/kg body
weight in cirrhosis with hepatic encephalopathy, and 30 to
40 kcal/kg body weight in stable cirrhosis with
malnourished(19). EASL recommended energy should not be
lower than 35 kcal/kg body weight and protein of 1.2 to 1.5
g/kg body weight(63). In patients with ascites, dry weight
should be used for calculation. Carbohydrate of 45 to 65% of
daily caloric intake is recommended(19).Cirrhotic patients who
receive protein 1.2 g/kg body weight had lower ammonia,
Child-Pugh score, and encephalopathy than patients who
receive protein 0.8 g/kg body weight(20). Protein from vegetable
is advised. It contains high quality amino acid which less
converts to ammonia. Fiber in vegetable slows transit time
and decreases ammonia absorption(20). Clinical course of
hepatic encephalopathy in patients receiving protein
restriction was not different from patients receiving normal
protein(68).Whole protein formula is recommended. Standard
and branched chain amino acid (BCAA)-enriched food had
similar benefit(69). BCAA is effective in treatment of hepatic
encephalopathy. BCAA has time to recovery from hepatic
encephalopathy similar to lactulose(69). Cirrhotic patients who
develop hepatic encephalopathy during enteral nutrition,
BCAA should be given(6). One year nutritional supplement
with BCAA significantly reduced combine event rate (death,
need of hospitalization and duration of hospitalization) in
advanced cirrhosis(71). Two years of BCAA improved event
free survival, quality of life, and liver function in
decompensated cirrhosis(72). Intravenous BCAA did not
improve cerebral function and mortality(73). Limitation of
oral BCAA is less palatable and high-cost.

Late evening snack with complex carbohydrate of
at least 50 g is recommended(13). One year nighttime (9 PM to
7 AM) supplement nutrition containing 710 kcal increased
total body protein(74). BCAA-enriched late evening snacks
improved serum albumin, nitrogen balance, respiratory
quotient, protein stores, decreased proteolysis, and impaired
quality of life(74-76). Snack should be put at bedside(77). If oral
normal food is not adequate, supplement enteral nutrition or
tube feeding should be considered. Percutaneous endoscopic
gastrostomy (PEG) is not recommended because high risk of
complication. Prolong fasting should be avoided. Small meals
4 to 6 times/day are suggested in cirrhosis with ascites. Salt
restriction of less than or equal to 2 g/day should be advised
in cirrhosis with ascites or edema(20). Salt restriction may
cause less palatable and hard to be sustained. Diuretic may
be used.

Vitamin A replacement of 10,000 to 200,000 IU
every 4 weeks in patients with vitamin A deficiency is
advised. Parenteral thiamine should be administered in
alcoholism. In vitamin D deficiency, calcium of 1,200 to 1,500
mg and vitamin D of 400 to 800 IU are recommended in
cirrhosis with vitamin D deficiency or osteoporosis. Folic
and thiamine supplement should be given in chronic
alcoholism. Some experts supplement elemental zinc
routinely(20).
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Conclusion
Malnutrition is common in patients with cirrhosis

and associated with worse prognosis. Nutritional assessment
and treatment is important. Body mass index and body
composition analysis have limitations to be used in cirrhosis
with fluid retention. CT scan to assess sarcopenia is promising.
Nutritional screening should be performed in all cirrhotic
patients. High risk patients should undergo complete
nutritional assessment. Adequate energy and protein
supplement is crucial.

What is already known on this topic?
Malnourished cirrhotic patients had higher

mortality and morbidity.
Nutritional assessment tools are inconclusive.

What this study adds?
Most of nutritional assessment tools have

limitations. CT scan to assess sarcopenia is promising. Further
study is required.

Nutritional screening should be performed in all
cirrhotic patients. RFH-NPT and LDUST may be used.
Complete nutritional assessment should be done in high risk
patients. Repeat assessment should be performed.

Energy and protein supplement is important.
Branched chain amino acid may be use. Multiple small meals
with late evening snack are advised.
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