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ABSTRACT 

Context: Chronic kidney disease (CKD) patients on routine hemodialysis are often diagnosed with protein-energy wasting (PEW). Medical nutritional 

therapy can be used to prevent PEW and improve the quality of life. Mid-upper arm muscle circumference is a reliable index to describe total body protein 

and muscle mass. In this study, four CKD patients and experiencing hemodialysis for about 6 weeks were monitored. 

Aims: To examine the benefit of medical nutritional therapy on mid-upper arm muscle circumference measurements in malnourished CKD patients 

experiencing routine hemodialysis. 

Methods: The observational method was used. 

Results: Two patients had a good appetite with their energy and protein intake exceeding 35 kcal/ideal BW and 1.5 g/ideal BW, respectively, during the 

initial assessment. The other two patients had respective values ranging from 20-25 kcal/ideal BW and 0.5-0.8 g/ideal BW. All patients had low upper arm 

muscle circumference indicating potential muscle depletion. During monitoring, the energy and protein intake increased in three patients, but decrease 

in protein intake but still met the target of 1.1-1.4 g/ideal BW/day. In line with the reference, all patients had MUAMC measurements below the 50th 

percentile, indicating malnutrition and decreased muscle mass. Two patients were diagnosed with PEW, while the remaining were found to be at risk. 

Conclusion: The assessment of malnutrition risk and implementation of adequate nutritional therapy in CKD patients experiencing routine hemodialysis 

should be prioritized to prevent the progression of PEW. 
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INTRODUCTION 

Chronic kidney disease (CKD) is a global 
epidemic affecting approximately 5-15% of the 
population worldwide, with a prevalence of 14% in 
the United States (Dhondup and Qian, 2017). This 
disease is characterized by a progressive and 
irreversible decrease in kidney function, often 
necessitating the need for renal replacement 
therapy such as hemodialysis (National Kidney 
Foundation, 2015). Indonesian basic health research 
data in 2018 showed that the prevalence of CKD in 
Indonesia increased from 2 to 3.8% per million 
population between 2013 and 2018 (Balitbangkes, 
2018). 

CKD patients undergoing hemodialysis patients 
often have renal anemia, protein-energy wasting 
(PEW), skeletal muscle loss and weakness, fatigue, 
decreased daily activity, and ultimately, 
diminished quality of life. Malnutrition in CKD is 
characterized by loss of energy and protein reserve 

associated with various metabolic disorders. This 
condition is a consequence of several factors 
including inadequate nutritional intake, metabolic 
acidosis, insulin resistance, chronic inflammation, 
infection, oxidative stress, inappropriate dietary 
restrictions, or hemodialysis procedures (Sabatino 
et al., 2017). Hemodialysis potentially triggers 
protein catabolism which increases PEW in end-
stage CKD patients. This complication underscores 
the need to adequately monitor the nutritional 
status. A comprehensive nutritional assessment 
comprises all compartments and functions in the 
body, combining evaluations of nutritional intake, 
compliance of patients, as well as anthropometric 
and biochemical measurements (Uno et al., 2018). 
When edema or significant body water changes are 
not present, skinfold thickness is related to the total 
body fat. Meanwhile, mid-upper arm muscle 
circumference (MUAMC) is a reliable index that 
describes total body protein and muscle mass 
(Frisancho, 1981). According to the cohort study by 
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Noori et al., a high MUAMC score indicates greater 
muscle mass and serves as an independent 
predictor of mental status and better survival in 
routine HD patients (Noori et al., 2010). 

Nutritional interventions are needed to prevent 
PEW, reduce metabolic abnormalities, and slow 
down disease progression. Conservative therapy 
with protein restrictions is recommended for non-
dialysis CKD patients, but protein intake should 
not be extremely low (Fouque, 2018). A prospective 
cohort study on hemodialysis patients found that 
low protein intake was associated with an increased 
risk of death (Ravel et al., 2013). The Kidney 
Disease: Improving Global Outcomes (KDIGO) 
2012 guidelines recommend higher protein intake 
(1.2-1.4 g/BW/day) in CKD patients experiencing 
HD to improve uremic symptoms and metabolic 
disorders without protein restrictions (Levin et al, 
2013; Obi et al., 2015). 

CASE REPORT 

Medical nutritional therapy was administered to four 
hemodialysis patients aged between 31–61 years with 
the same age ratio in the Hemodialysis Unit of Sumber 
Waras Hospital. Nutritional status assessment was 
conducted using two methods: body mass index (BMI) 
or clinical assessment based on guidelines set by the 
American Society for Parenteral and Enteral Nutrition 
criteria. To calculate the circumference of the upper arm 
muscles, mid-upper arm circumference (MUAC) and 
thickness skinfold (TSF) measurements were used. The 
MUAMC was obtained by entering the values of MUAC 
and TSF into the equation MUAMC = MUAC – (π x TSF) 
in millimeters (mm). The calculation results were then 
converted into a percentile table by age and gender 
(Frisancho, 1981; Gibson, 2005). 

A measuring tape was used to measure mid-upper 
arm circumference, while triceps skinfold thickness 
measurements were performed with the Holtain 
skinfold caliper. Upper arm circumference was 
measured in a standing or lying position on a non-
dominant hand. The measuring tape was placed in the 
middle between the acromion and olecranon processes 
after its midpoint was determined. The patients were 
asked to stand upright, and both shoulders were relaxed 
with the arms hanging freely on the sides of the body. 
The arm was bent to form an angle of 90° with the elbow 
and palm facing down, then the end of the acromion and 
olecranon ulna process was determined. The distance 

between the two points was measured using the 
measuring tape, and the midpoint was marked with a 
pen. The midpoint referred to the line with the elbow 
and the acromion process. Once marked, patients were 
asked to extend the arm freely on the side of the body, 
and then the measuring tape was looped at the midpoint 
on the marked arm to obtain the MUAC value (Gibson, 
2005)  

The triceps subcutaneous fat fold thickness value was 
obtained by grasping the skin fold vertically to the base 
of the fat, 2 cm above the midpoint using the thumb and 
forefinger. The skin fold was pinched using a caliper on 
a marked place and the two fingers of the examiner who 
grasped the leather fold as a reference were not removed 
until the measurement was completed. Each of these 
measurements was carried out three times and the 
average value was calculated (Gibson, 2005). Mid-upper 
arm circumference and thickness skinfold assessments 
were performed on all patients at the beginning of the 
examination, on the third week, and at the end of 
monitoring. The results were entered into the formula to 
obtain the MUAMC and the values were converted into 
a percentile table based on age and gender (Frisancho, 
1981). 

RESULTS AND DISCUSSION 

Adult malnutrition can be diagnosed using various 
methods, namely BMI according to the World Health 
Organization (WHO), clinical guidelines from the 
American Society for Parenteral and Enteral Nutrition 
(ASPEN), recommendations by the European Society for 
Clinical Nutrition and Metabolism (ESPEN, 2015), or 
laboratory parameters (Cederholm et al., 2015; White et 
al., 2012; WHO Expert Consultation, 2004). Based on 
BMI, three patients in this study were found to be 
malnourished, while one had normal weight. The 
clinical assessment using ASPEN criteria implied that 
three patients experienced moderate malnutrition while 
one was in a severe category.  

The diagnosis of PEW was established based on four 
criteria: (1) decrease in body weight (BW) and reduced 
body fat (BMI <23 kg/m2, loss of BW 10% in 6 months, 
body fat <10%); (2) reduction in muscle mass based on 
upper arm circumference, dual energy X-ray 
absorptiometry (DXA), bio impedance analysis (BIA), or 
creatinine examination (decrease in MUAMC >10% from 
percentile 50); (3) low energy/protein intake (protein 
intake <0.6 g/BW/day, energy intake <25 
kcal/BW/day); and (4) hypoalbumin (albumin <3.8 
g/dL). An individual is considered to have PEW when 
three of the non-dietary criteria or one dietary category 
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plus two nondietary categories are confirmed (Carrero et 
al., 2013). The first patient met four PEW criteria, namely 
BMI 16.5 kg/m2, body fat 3%, MUAMC 199.6 mm 
(<percentile 5 of the reference), and hypoalbumin 
(albumin 2.9 g/dL). The second patient fulfilled two 
criteria, including BMI 17.9 kg/m2, and MUAMC 217 
mm (<percentile 5 of the reference). The third patient 
met three criteria, namely BMI 18.6 kg/m2, MUAMC 198 
mm (<percentile 5 from the reference), and albumin 3.8 
g/dL. The fourth patient fulfilled four criteria, namely 
BMI 14.9 kg/m2, percentage of fat mass 3%, MUAMC 
141.7 mm (<percentile 5 from reference), and 
hypoalbumin (albumin 3.5 g/dL). Therefore, it was 
concluded that all patients experienced malnutrition and 
decreased muscle mass based on MUAMC values. Two 
were diagnosed with PEW, while the remaining two 
were at risk. 

Clinical practice guidelines by the Kidney Disease 
Outcomes Quality Initiative (KDOQI) recommend a 
protein requirement of 12-13 g/BW/day for CKD 
patients experiencing routine hemodialysis, with at least 
50% coming from high biological value sources 
(National Kidney Foundation, 2000). This is because 
dialysis causes protein loss, increased energy 
expenditure, and persistent inflammatory processes 
(Kalantar-Zadeh et al., 2004; Zha and Qian, 2017). Basal 
energy requirements in patients were calculated using 
the Harris-Benedict formula, while total energy was 
adjusted by a stress factor of 1.3 due to the disease. 
Protein administration was planned at 1.1-1.4 g/ideal 
BW/day (Wright et al., 2019). The energy intake of the 
first patient at initial assessment met the basal needs, but 
the fourth patient only fulfilled 70%. The second and 
third patients had a good appetite, evidenced by the 
intake of food which had exceeded the total needs. The 
protein intake at the beginning and end of monitoring 
for the four patients was 0.8-1.3 g/actual BW, 1.8-1.3 
g/actual BW, 1.6-1.8 g/actual BW, and 0.5 g-1.3 g/actual 
BW, respectively. 

CONCLUSION 

Assessment of malnutrition risk and adequate 
nutritional therapy in CKD patients experiencing routine 
hemodialysis patients should be prioritized from an 
early onset. This proactive method can prevent the 
incidence or progression of PEW. Anthropometric 
measurements using mid-upper arm muscle 
circumference calculations, when performed by trained 
personnel offer a simple, non-invasive, inexpensive, and 
reliable method to predict muscle mass.  
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