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ABSTRACT

Background: Liver cirrhosis frequently precipitates malnutrition due to impaired nutrient intake and metabolic dysregulation,
consequently elevating morbidity and mortality. The prompt identification of malnutrition is essential for averting
complications.

Objective: This study sought to evaluate the nutritional status of cirrhotic patients employing the Mini Nutritional
Assessment (MNA) tool.

Method: This cross-sectional investigation enrolled 330 patients, aged 18 years and above, with a confirmed diagnosis of
liver cirrhosis. Individuals with malignancies or advanced hepatic encephalopathy (grades 3 and 4) were excluded. Data
collection encompassed anthropometric measurements, including Body Mass Index (BMI), Mid Arm Circumference (MAC),
and Triceps Skinfold Thickness (TSF). Nutritional status was evaluated using the MNA scoring system, and disease severity
was gauged via the Child-Pugh score. Statistical analyses were conducted to explore associations between malnutrition
and various clinical parameters.

Results: The mean age of participants was 54.73 + 11.79 years, with a mean BMI of 22.41 + 2.76 and a mean MNA score
of 19.03 + 4.43. Malnutrition demonstrated a higher prevalence among older patients (p=0.001), those with hepatitis B
etiology (p=0.002), individuals with advanced cirrhosis (Child-Pugh B and C, p=0.000), and those presenting with moderate
to severe ascites (p=0.000). Logistic regression analysis identified ascites and hepatic encephalopathy as significant
predictors of malnutrition.

Conclusion: Malnutrition is exceptionally common in the cirrhotic population, particularly among those with advanced
disease and accompanying complications like ascites. The integration of routine nutritional screening using the MNA can
facilitate early detection and management of malnutrition, thereby potentially enhancing patient outcomes.

Keywords: Liver Cirrhosis, Malnutrition, Mini Nutritional Assessment, Nutritional Status, Ascites, Hepatic Encephalopathy,
Child-Pugh Score, Cross-Sectional Study.

INTRODUCTION: Cirrhosis represents the final common pathway for most chronic liver pathologies,
culminating in portal hypertension and end-stage liver disease [1]. Its etiology is multifactorial, encompassing
chronic hepatitis, alcohol consumption, and various metabolic disorders [2]. Globally, chronic liver disease
(CLD) is responsible for approximately 2 million deaths annually [3].

Malnutrition is a prevalent complication in individuals with liver cirrhosis, arising from diminished nutrient intake,
impaired hepatic metabolism, and reduced intestinal absorption. Its severity tends to escalate with the
progression of liver disease [4]. It is estimated to affect 65—90% of patients with decompensated cirrhosis [5].
Malnutrition significantly exacerbates both mortality and morbidity in CLD patients, with affected individuals
demonstrating higher rates of hepatic encephalopathy, infections, variceal hemorrhage, and refractory ascites
[6]. Furthermore, malnutrition stands as an independent predictor of death [7, 8]. Consequently, early
screening, assessment, and intervention for malnutrition are paramount, as they aid in preventing complications
and enhancing quality of life [9].
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Several screening tools are commonly employed for patients at nutritional risk, including the Subjective Global
Assessment (SGA), the Malnutrition Universal Screening Tool (MUST), the Nutrition Risk Screening 2002
(NRS-2002), and the Mini Nutritional Assessment (MNA) [10]. Numerous studies have validated the reliability
and efficacy of the MNA in both cirrhotic patients and the elderly non-cirrhotic population [10, 11, 12, 13]. The
MNA is a straightforward, non-invasive, economical, and dependable instrument that can be effectively
administered by non-dietetic professionals following minimal training [14]. Complementary anthropometric
assessments in cirrhotic patients include measurements such as body weight, estimated dry weight, height,
Body Mass Index (BMI), Mid Arm Circumference (MAC), Triceps Skinfold Thickness (TSF), Mid-Arm Muscle
Circumference (MAMC), and Calf Circumference (CC) [15]. This study aimed to evaluate the nutritional status
of patients with chronic liver disease utilizing the Mini Nutritional Assessment scoring system.

METHOD: After approval from the institutional ethical review board (IRB No: HMC-QAD-1636, dated 08-12-
2023), this cross-sectional study was conducted in the Department of Gastroenterology at Hayatabad Medical
Complex, Peshawar, from December 2023 to July 2025. A total of 330 patients were enrolled using a non-
probability convenience sampling technique. Written informed consent was secured from all eligible participants
prior to enrollment. All patients aged = 18 years with an established diagnosis of liver cirrhosis of any etiology
were eligible. Diagnosis was based on clinical criteria (e.g., CLD complications including grade 1 or 2 hepatic
encephalopathy, variceal bleeding, ascites), radiological evidence (coarse echotexture on abdominal
ultrasound or CT scan), and/or elastographic findings (liver stiffness > 14 kPa) indicative of advanced disease.
Patients were excluded if they presented with hepatocellular carcinoma or any other malignancy, heart failure,
diabetes mellitus, AIDS, chronic renal failure, grade 3 or 4 hepatic encephalopathy, tuberculosis, or neuropathy.
Individuals currently receiving enteral nutritional supplements were also excluded. Strict adherence to these
criteria was maintained to mitigate potential confounding variables. Data were recorded on a pre-designed
questionnaire. This included biochemical parameters from blood samples, anthropometric measurements, and
MNA scores. To minimize bias, all anthropometric assessments for each patient were performed by the same
experienced nutritionist. The nutritional and clinical assessment of each participant was conducted using the
following standardized tools:

1. Anthropometric Assessment:

e Body Mass Index (BMI): Body Mass Index was calculated as weight in kilograms divided
by height in meters squared (kg/m?). For patients presenting with ascites, a corrected dry
weight was estimated by subtracting 5% of the measured body weight for mild ascites,
10% for moderate ascites, and 15% for severe ascites. An additional 5% was subtracted
for patients with concurrent lower limb edema [16]. Based on the calculated BMI, patients
were categorized as Underweight (<18.5 kg/m?), Normal (18.5-24.9 kg/m?), Overweight
(25-29.9 kg/m?), or Obese (=30 kg/m?) [17].

¢ Mid Arm Circumference (MAC): MAC was measured at the midpoint of the non-dominant
upper arm using a flexible, non-stretchable measuring tape [18].

e Triceps Skinfold Thickness (TSF): TSF was measured on the non-dominant arm at the
same midpoint as the MAC, using a calibrated adipometer (skinfold caliper). The
measurement was taken in millimeters. Nutritional depletion was defined as a TSF
measurement of less than 9.5 mm in men and less than 12.5 mm in women [19].

2. Mini Nutritional Assessment (MNA): The full MNA proforma was administered to evaluate nutritional
status. This validated tool generates a total score, based on which participants were classified into
three categories: malnourished (score 0-16 points), at risk of malnutrition (score 17-23.5 points), or
having normal nutritional status (score 24—30 points) [20].

3. Disease Severity: The severity of liver cirrhosis was assessed using the Child-Pugh scoring system
[21]. This score is derived from clinical and biochemical parameters, including the prothrombin time,
the presence and severity of ascites and hepatic encephalopathy, and serum levels of bilirubin and
albumin.

Statistical analyses were performed using SPSS version 23. Descriptive statistics, including means, standard
deviations, and percentages, were computed for demographic and clinical characteristics. The Chi-square test
was applied to examine associations between categorical variables, such as malnutrition status and factors like
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age groups, gender, etiology, Child-Pugh class, and presence of complications. To identify independent
predictors of malnutrition, binary logistic regression analysis was conducted, incorporating variables that
showed significant associations in the bivariate analysis. A p-value of less than 0.05 was considered statistically
significant.

RESULTS: The study cohort comprised 330 patients with a mean age of 54.73 + 11.79 years (range: 22-81
years). The mean Child-Pugh score was 8.93 + 1.76 (range: 5-13), indicating a spectrum of disease severity.
The mean BMI was 22.41 £ 2.76 (range: 14.96-32.00 kg/m?), reflecting diverse nutritional and weight profiles.
The mean MNA score was 19.03 £ 4.43 (range: 10.5-27.5), demonstrating a broad range of nutritional status
from severely malnourished to well-nourished.

Malnutrition Status

B Malnourished
[H At Risk
Cwell Nourished

Figure 1: Distribution of Nutritional Status by MNA Score

The distribution of nutritional status, as depicted in Figure 1, revealed that 144 patients (43.6%) were classified
as malnourished, 122 patients (37.0%) were at risk of malnutrition, and 64 patients (19.4%) were well-
nourished.

Table 1: Comparison of Clinicodemographic Characteristics by Malnutrition Status

Variable Category Malnourished (MNA < Well-Nourished / At Risk Total P-
17) (MNA 2 17) (N) Value
Age Group 18-40 years 58.8% (20) 41.2% (14) 34 0.001
40-60 years 80.6% (150) 19.4% (36) 186
> 60 years 87.3% (96) 12.7% (14) 110
Gender Male 80.9% (136) 19.1% (32) 168 0.871
Female 80.2% (130) 19.8% (32) 162
Etiology of Cirrhosis HCV 73.2% (120) 26.8% (44) 164 0.002
HBV 90.2% (92) 9.8% (10) 102
Other 84.4% (54) 15.6% (10) 64
Child-Pugh Class A 17.6% (6) 82.4% (28) 34 <0.001
B 65.8% (116) 34.2% (36) 152
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c 100% (144) 0.0% (0) 144
BMI Category Underweight 77.8% (14) 22.2% (4) 18 0778
Healthy 81.4% (210) 18.6% (48) 258
Overweight 78.3% (36) 21.7% (10) 46
Obese 66.7% (4) 33.3% (2) 6
Ascites None 17.6% (6) 82.4% (28) 34 <0.001
Mild 46.2% (12) 53.8% (14) 26
Moderate 77.6% (76) 22.4% (22) 98
Gross 100% (172) 0.0% (0) 172
Variceal Bleed Yes 93.2% (110) 6.8% (8) 118 <0.001
No 73.6% (156) 26.4% (56) 212
Hepatic None 55.6% (70) 44.4% (56) 126 <0.001%
Encephalopathy Grade 1 95.8% (92) 4.2% (4) 96
Grade 2 96.3% (104) 3.7% (4) 108
Total 80.6% (266) 19.4% (64) 330

* Fisher Exact test and for rest of the values Chi-squared test was applied

Table 1 shows significant associations between malnutrition and several clinicodemographic factors.
Malnutrition was significantly more prevalent in older age groups (p=0.001). While no gender-based difference
was observed, malnutrition rates varied significantly by cirrhosis etiology, being highest among HBV patients
(p=0.002). A strong, direct correlation was found between worsening disease severity (higher Child-Pugh class)
and malnutrition prevalence (p=0.000). Although BMI category showed no significant association, the presence
and severity of ascites, a history of variceal bleeding, and the presence of hepatic encephalopathy were all
significantly associated with higher rates of malnutrition (p=0.000 for each).

Table 2: Logistic Regression Analysis for Predictors of Malnutrition

. . Odds Ratio 95% C.I. for
Variable B S.E. df Sig. (p-value) (Exp(B)) Odds Ratio
Ascites -1.509 0.383 1 <0.001 0.221 0.104 — 0.468
Hepatic
Encephalopathy (PSE) -1.085 0.347 1 0.002 0.338 0.171 - 0.666
Cause of Liver -0.101 0.275 1 0.712 0.904 0.527 — 1.549
Cirrhosis
Variceal Bleed -0.757 0.526 1 0.150 0.469 0.167 — 1.314
Child-Pugh Score -0.472 0.725 1 0.515 0.624 0.151 - 2.584
Age (in categories) -0.501 0.323 1 0.121 0.606 0.322 - 1.142
Constant 5.784 1.542 1 <0.001 324.5
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Dependent Variable: Malnutrition (Yes/No). B = Regression Coefficient; S.E. = Standard Error; df = Degrees of Freedom;
C.I. = Confidence Interval.

Logistic regression analysis (Table 2) identified ascites and hepatic encephalopathy (PSE) as significant
independent predictors of malnutrition. The model indicates that for every one-unit increase in the severity of
ascites, the odds of malnutrition decrease by a factor of 0.221 (representing a 77.3% reduction in odds), and
for every one-unit increase in the grade of encephalopathy, the odds decrease by a factor of 0.338 (a 66.2%
reduction). This inverse relationship in the odds ratio stems from the coding of these variables, confirming their
strong association with malnutrition. Other factors, including the cause of cirrhosis, variceal bleed, Child-Pugh
score, and age, did not emerge as significant independent predictors in this model.

DISCUSSION: Early nutritional assessment and subsequent intervention are crucial for improving the
prognosis of malnourished cirrhotic patients, potentially reducing mortality, particularly among those awaiting
liver transplantation. The cornerstone of this process is a comprehensive nutritional evaluation using validated
tools to assess intake and body composition, guiding appropriate dietary management [22].

In the present study, the overall prevalence of malnutrition was 80.6%, a figure comparable to the 86% reported
in an Egyptian cohort by Khalil et al. [23] and consistent with findings from Naqvi et al. [24] This consistently
high prevalence across diverse populations underscores the concept of cirrhosis inducing an "Accelerated
starvation" state. Pathophysiologically, the cirrhotic liver's depleted glycogen stores compel the body to rely on
skeletal muscle proteolysis for energy, precipitating rapid muscle wasting independent of the patient's baseline
body weight [16]. The mean age of our cohort (54.73 + 11.93 years) aligns with other regional studies [1, 2].
We observed a significantly heightened vulnerability to malnutrition in patients over 40 years of age. This can
be attributed to the cumulative metabolic burden of chronic hepatic inflammation compounded by age-related
physiological anorexia, reduced anabolic capacity, and diminished protein reserves, rendering older individuals
less resilient to the catabolic effects of cirrhosis compared to younger populations [25, 26].

The mean BMI was 22.41 kg/m?. While Khalil et al. reported higher BMIs, [23] our findings are more consistent
with those of Naqvi et al. [25]. However, it is critical to acknowledge the limitations of BMI in this context. Fluid
retention, such as ascites and peripheral edema, artificially inflates body weight, thereby masking the presence
of underlying sarcopenia (muscle wasting). Consequently, a "Normal" BMI in a cirrhotic patient can conceal
profound nutritional depletion, which is better captured by tools like the MNA or anthropometric measures like
mid-arm circumference [27].

HBV was identified as the predominant etiology of cirrhosis in our study, diverging from other populations where
HCV or alcohol-associated liver disease are more common [23, 28]. This variation is justifiable given the
regional endemicity of HBV. The particularly high malnutrition rate among HBV patients in our cohort may
suggest that the chronic, decades-long inflammatory course of this infection leads to a more profound state of
metabolic exhaustion compared to more acute or subacute etiologies.

Disease severity, as graded by the Child-Pugh score, emerged as the most potent predictor of nutritional status.
Notably, malnutrition was universal (100%) among patients with Child-Pugh Class C cirrhosis, mirroring the
findings of Tai et al. [29] and Vieira et al [3]. This relationship is explained by the progressive failure of hepatic
synthetic and metabolic functions. As liver reserve deteriorates, its capacity for gluconeogenesis and protein
synthesis is lost, forcing the body into a persistent catabolic state [30]. This is further exacerbated by the
presence of moderate-to-gross ascites (p < 0.001). Ascites contributes to malnutrition through mechanical
compression of the stomach ("small stomach effect"), leading to early satiety and drastically reduced caloric
intake, while repeated paracentesis results in significant loss of protein-rich fluid [31].

Finally, complications such as variceal bleeding and hepatic encephalopathy (HE) were identified as significant
risk factors for malnutrition (p < 0.0001). This association is explained by a self-perpetuating "vicious cycle": HE
impairs cognitive function, compromising the patient's ability to procure and consume food, while the acute
catabolic stress triggered by a gastrointestinal bleed rapidly depletes already marginal nitrogen reserves [32].
Logistic regression analysis confirmed that ascites and HE are the strongest independent predictors of
malnutrition in our cohort, a finding consistent with the work of Saunders et al. [33] and Romeiro et al [34]. The
study is limited by the fact that it was a single centered study and convenience sampling technique was used.
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CONCLUSION: This study demonstrates that malnutrition is exceedingly common among patients with liver
cirrhosis, with the highest prevalence observed in those of advanced age, with HBV-related disease, and with
severe complications such as moderate-to-gross ascites and hepatic encephalopathy. The profound wasting
characteristic of this population is primarily driven by the hypermetabolic state inherent to chronic liver disease,
impaired nutrient assimilation, and the mechanical impediment to oral intake caused by ascites.

For clinicians, the critical takeaway is that nutritional decline represents a significant yet potentially modifiable
risk factor. To effectively counteract this wasting process, the routine integration of early bedside nutritional
assessment using validated tools like the MNA is imperative. We strongly advocate for a multidisciplinary
management approach that includes prompt referral to dietitians for the development of personalized nutritional
plans. Clinical strategies should prioritize early nutritional interventions, such as the implementation of frequent,
small, protein-dense meals and late-evening carbohydrate snacks to minimize overnight fasting. The timely use
of oral or enteral nutritional supplements should also be considered when standard dietary intake proves
insufficient.
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