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Summary  Overweight or obesity will increase the risk of  morbidity and mortality from 
cardiovascular disease. In older people, the risk is higher, but also paradoxically associated 
with lower mortality rates. Overweight patients vary in body composition and when it cou-
pled with limited reliable sources to make caloric requirements estimation will make nutri-
tion therapy extremely challenging. This case study reveals the nutrition therapy support in 
critically ill overweight elderly patient with heart failure, myocardial infarction, pneumo-
nia, and chronic kidney disease. An 80-year old moderate malnourished male patient (body 
mass index 24.6 kg/m2) with acute lung edema, cardiogenic shock, myocardial infarction, 
pneumonia, and chronic kidney disease was admitted in the cardiovascular intensive-care 
unit. The patient was treated with diuretics, vasopressor support, and antibiotics. Oral 
intake was reduced due to shortness of  breath and loss of  appetite. The physical examina-
tion revealed basal lung rales, wheezing, muscle wasting, edema. Blood tests showed hyper-
kalemia, leucocytosis, depletion of  the immune system, hyperuricemia, hypoalbuminemia, 
and dyslipidemia. The patient was on stage 5 renal failure (GFR 6.2 mL/min) but refused 
hemodialysis treatment. Nutritional therapy was given gradually with calorie target 
1900 kcal and protein 0.6–1.2 g/ideal body weight/d using normal foods, oral nutrition 
supplement, and amino acids parenteral nutrition. After 13 d of  nutritional treatment, the 
patient was discharged from the hospital with no shortness of  breath, adequate nutrition 
intake, increased renal function (GFR 22.4 mL/min), and improvement of  the blood test 
results (immune status, uric acid, albumin, and lipid profile). Critically ill overweight elderly 
patients are hypercatabolic and have increased nutrient demands. Nutritional support in 
these patients is required to provide necessary nutrient substrates and to alter the course 
and outcome of  the disease.
Key Words  overweight, elderly, critically ill

Nowadays, the global prevalence of  overweight and 
obesity has increased since 1980 to an extent that 
nearly a third of  the world population iscategorized as 
overweight or obese (1–3). More than 1.4 billion people 
worldwide were overweight and another 500 million 
were obese in 2008 according to the World Health 
Organization. (4). Asia asthe most populous continent 
is being the new epicenter of  the obesity epidemic. The 
growth of  BMI in Asia is above the global average. The 
increase in BMI was 0.6 kg/m2/decade amongst Asia- 
Pacific males and 1 kg/m2/decade amongst Southeast 
Asian females. In terms of  percentage of  body fat, even 
with similar body mass index (BMI), obesity in Asians 
deviates from those of  European origin. This diversity 
made the World Health Organization (WHO) recom-
mended different BMI cut-offs for the Asian population. 
Higher visceral fat content is linked with increased insu-
lin resistance and predisposes the Asian population to a 

distinctly higher degree of  cardiovascular and diabetes 
risk (3).

Obesity has adversely affected almost all physiological 
functions of  the body. It holds a significant public health 
threat. by increasing the risk of  developing multiple dis-
ease conditions, such as diabetes mellitus, cardiovascu-
lar disease, chronic kidney disease, several types of  can-
cers, an array of  musculoskeletal disorders, and poor 
mental health. All of  which have negative effects on the 
quality of  life, work productivity, and healthcare costs 
for the patients and the government (3, 5). Less atten-
tion has been paid to this connection, although there is 
and indication that the constant growth in chronic kid-
ney disease (CKD) prevalence may be closely associated 
with increasing body weight in obese. Obesity induces 
cardiovascular and renal diseases through numerous 
mechanisms, such as hypertension, hyperglycemia, dys-
lipidemia, inflammation, and atherosclerosis. These ail-
ments often coincide, especially when there is excess 
visceral fat. This condition has often been referred to as E-mail: christina_rusli@yahoo.com
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“metabolic syndrome” (3–5). The combination of  the 
escalating prevalence of  obesity in the general popula-
tion and the high burden of  comorbidities has resulted 
in an increased number of  obese patients requiring 
admission to the intensive care unit. This condition also 
caused by the association of  obesity with several import-
ant pathophysiological derangements of  the respiratory, 
cardiac, and metabolic functions which might generate 
a further multiorgan impairment when these subjects 
are exposed to stresses of  acute illness (6).

This case report revealed the effect of  nutrition ther-
apy support in critically ill overweight elderly patient 
with heart failure, myocardial infarction, pneumonia, 
and chronic kidney disease who was admitted in car-
diac intensive unit at Wahidin Sudirohusodo hospital, 
Makassar, Indonesia. Nutritional therapy provided nec-
essary nutrient substrates and altered the course and 
outcome of  the disease.

MATERIALS AND METHODS

In-patient diagnosis and treatment.  In December 
2019, an 80-y old male patient with a history of  pro-
ductive cough and dyspnea for three days was admitted 
to the cardiac intensive care unit of  Wahidin Sudirohu-
sodo Hospital, Makassar, Indonesia. At the time of  
admission, his vital signs were: blood pressure 110/70 
mm Hg (on dobutamine 5 mcg/kg body weight/min-
ute), heart beat 120–150 beats per minute, body tem-
perature 36.5˚C, and respiratory rate 28 times per min-
ute. After medical evaluation, the patient was diag-
nosed with cardiogenic shock, non-ST segment eleva-
tion myocardial infarction (NSTEMI), severe atrial ste-
nosis, severe mitral stenosis, Community-Acquired 
Pneumonia (CAP), mild hyperkalemia, normalization 
of  ventricular rhythm (NVR) Atrial Fibrillation, and 
Acute Kidney Injury (AKI) DDx. acute on Chronic Kid-
ney Disease (CKD).

He had a medical history of  hypertension and heart 
disease for the past six years with regular drug con-
sumption (digoxin, furosemide, and simarc). The patient 
also had prostate surgery fifteen years ago. The patient 
was a retiree. He was a passive-smokers with no alcohol 
concumption habit. After one day of  admission to the 
hospital, the patient was consulted to the clinical nutri-
tion department. On the initial assessment we found 
decrease of  oral intake due to shortness of  breath, pro-
ductive cough, and loss of  appetite. There was no his-
tory of  weight loss. Urination was 200 mL/12 h, via 
catheter while excrement was no discharge for three 
days.

Nutrition assessment.  Anthropometric Measurements. 
Knee height was 50 cm. Estimated body height was cal-
culated based on knee height measurement and the 
result was 162 cm. Ideal body weight was 55.8 kg. Mid 
arm circumference was 30 cm and estimated body 
weight was 63.6 kg. The clinical examination results  
of  base crackles and wheezing, irregular heart rhythm, 
swelling (edema) of  feet, and muscle wasting.

Biochemical data, medical test, and procedures.  At the 
initial laboratory examination, we found mild hyper

kalemia, leukocytosis, moderate immune system deple-
tion, decreased of  kidney function, mild hypoalbumin-
emia, dyslipidemia, and hyperuricemia. Biochemical data 
are described in Table 1. Echocardiogram showed ejec-
tion fraction 51%. Result from whole abdomen ultra
sonography were first grade fatty liver, bilateral PNC, 
and cystitis.

Dietary histrory.  Typical intake and usual amounts 
of  food (before admitted to the hospital) was that the 
patient eat regularly, three times a day in the form of  
white rice two portions for each meal with varied side 
dishes and vegetables. The patient often ate fruit. The 
patient like to consume salty foods, coconut-milk based 
food, and fried foods. The patient did not eat for two 
days when he was first admitted to the hospital, but 
after one day of  admission, the patient was able to eat 
five tablespoons of  porridge and had some milk. The 
dietary history data was collected using 24-h recall. Its 
results exhibited inadequate dietary intake of  macronu-
trients with energy 287.5 kcal (18%), protein 9 g 
(12%), carbohydrate 51 g (70%), and fat 7 g (21%).

Nutrition diagnosis
1.  Moderate protein energy malnutrition based on Sub-

jective Global Assessment score B proved with inade-
quate energy intake related to reduced appetite and 
shortness of  breath evidenced by dietary history 
(287.5 kcal/d).

2.  Dyslipidemia, hyperkalemia and hyperuricemia due 
to chronic kidney disease.

3.  Leucocytosis, immune system depletion, and hypoal-
buminemia due to hypercatabolic state.

4.  Excessive carbohydrate and protein intake related to 
lack of  knowledge regarding nutrition for chronic 
kidney disease.
Estimated requirements.  The estimated energy require-

ments was 20–25 kcal/kg body weight/d (61,300–
1,600 kcal/d) when patient was in cardiac intensive 
care unit with protein 1.2 g/kg/d and 1,900 kcal/d 
(calculated using Harris-Benedict equation) with pro-
tein 0.6 g/kg body weight/d when the patient was 
transferred to general ward.

Nutrition interventions
Medical nutritional therapy objectives:

1.  Improve nutritional status with adequate intake of  
energy, protein, and other nutrients to meet nutrient 
needs according to critically ill and CKD treatment.

2.  Provide nutritional support appropriate to the 
patient’s condition for moderate treatment of  energy 
protein malnutrition, hyperkalemia, leukocytosis, 
immune system depletion, impaired renal function, 
hypoalbuminemia, dyslipidemia, and hyperuricemia.

3.  Provide macronutrient and micronutrient supple-
mentation that is suitable for the patient’s medical 
condition.

4.  Increase patient and his families’ awareness regard-
ing the importance of  improvement of  food choices 
for helping the treatment process and prevention of  
morbidity and mortality.

5.  Conduct regular monitoring and evaluation to deter-
mine the subsequent therapy plan.
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Nutrition prescription
Nutrition plan. Macronutrients: 45–50% carbohy-

drates, 7–16.7% protein, and 36–38.3% lipids were rec-
ommended. Fluid: No restriction of  fl uids was insti-
tuted.

Food and/or nutrient delivery. The patient was given 
parenteral nutrition by the internist, and he was asked 
to eat adequate protein intake (obtained from daily food 
and formula that were recommended), as well as eating 
six meals/d. The patient was asked to eliminate high 
potassium and uric acid foods. The patient was told to 
continue with nutrient supplements (vitamin B com-
plex, vitamin C, curcumin, snakehead fi sh extract cap-
sules, and zinc).

Nutrition education. The importance of  medical nu-
trition therapy for chronic kidney disease condition was 
explained, as well as risks and complications associated 
with his disease. Nutrition education about high and 
low potassium and uric acid foods was provided, and in-
take of  low potassium and uric acid foods was encour-
aged by suggesting affordable and preferable food op-
tions. High biological value (HBV) protein food sources 
were suggested to have high protein utilization. Food 
sources with high potassium and content were dis-
cussed. Nutrition plan with different choices from each 
food group was also explained. An example of  a 1-d 
menu with the recommended food groups and serving 
sizes was provided to the patient.

Nutrition assessment and monitoring. In order to keep 
an eye over the compliance of  implementation of  nutri-
tion intervention plan, continuous nutrition monitor-
ing was done on daily basis. The patient was monitored 
during his complete hospitalization period i.e. 13 d. The 
vital signs charts, laboratory reports, fl uid balance 
sheet, records of  clinical signs and 24-h food recall were 
examined daily.

RESULTS

The comparison of  pre-interventional and post-inter-
ventional results of  nutrition assessment of  the patient 
revealed that nutrition interventions brought out a 
remarkable difference in all parameters. Dietary data is 
also switched towards the recommended intake. Pri-
mary positive nutrition changes during hospital stay 
included adjustment of  macronutrients intake accord-
ing to patient’s requirement and reduce intake of  high 
potassium and uric acid foods. At the end of  hospital 
stay, he reported good adherence to the nutrition plan 
(Figs. 2–4).

In anthropometric measurements, an increase of  0.3 
centimeters mid upper arm circumference (from 30 cm 
to 30.3 cm) was found in the patient. This result was in 
line with nutritional therapy’s goal to maintain patient 
body weight (Fig. 5). Physical examination for clinical 
nutrition-specifi c signs and symptoms also showed 

Fig. 1. Daily Intake.

Fig. 2. Protein Intake.

Fig. 3. Carbohydrate Intake.

Fig. 4. Fat Intake.
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improvement. Fluid intake was maintained at 1,600 to 
1,900 mL/d. No physical evidence of  overhydration was 
observed.

In biochemical analysis, the lab values for albumin 
showed a raised trend while lab values for BUN, creati-
nine, potassium and uric acid showed a declined trend. 
White blood cell, total lymphocyte count, and lipid pro-
file examination were improved (Table 1). At the end of  
patient treatment in the hospital, the patient and his 
family had a better understanding about his illness and 
nutrition teraphy according to his illness.

DISCUSSION

One of  the main challenges of  medical nutrition ther-
apy for chronic kidney disease was meeting the recom-
mendation of  energy and protein intake. Nutritional 
requirements in these patients vary depending on the 
clinical condition and results of  the patient’s laboratory 
examination. This challenge becomes increasingly diffi-
cult when patients must be in intensive care. This case 
report represents one example of  nutrition therapy in 
critically ill patients with chronic kidney disease.

 Despite its complexity, the provision of  adequate 
nutrition has shifted as an integral component of  sup-
portive ICU care. Up until now, there is still an ongoing 
debate within the literature regarding the optimal route 
of  delivery, the target dose, and the macronutrient com-
ponents (proportion of  protein and non-protein calo-
ries) of  nutritional support for critically ill patients. For 
overweight critical ill patient, the recommended energy 
intake at acute phase was 20 kcal/kg body weight and 
increased in later phase to 25 kcal/kg body weight. As 
for protein intake, the recommendation range was 1.2–
1.5 g/kg body weight/d (6, 7).

This recommendation was used when the patient was 
in the cardiac intensive unit. During the critical illness 
period, we commonly observed an extensive loss of  the 
patient’s total body protein mass. The breakdown of  
skeletal muscles is the primary source of  amino acids 
for the synthesis of  acute-phase proteins and immuno-
globulins. Loss of  muscle protein happens immediately 
in critically ill patients and may result in a loss of  up to 
18% of  muscle mass in the first 10 d of  intensive care 
unit (ICU) stay. This condition will lead to a marked neg-
ative total body nitrogen balance in the patient (6, 8). 
When the patient was admitted to the cardiac intensive 
case unit, our nutritional target was to fulfill the nutri-
tional requirements and prevent negative nitrogen bal-
ance. When an obese patient becomes critically ill, the 
ICU team is confronted with extra challenges, which 
puts the obese patient at risk for poor outcomes. On the 
contrary, the current literature suggests that obese 
patients have improved ICU outcomes. This phenome-
non was called “obesity paradox” in critical setting. 
Therefore, eventhough our patient is in the overweight 
category, we did not aim to reduced his body weight (9).

Inflammation plays a significant role in the acute 
thrombotic events pathophysiology. It is associated with 
Acute Myocardial Infarction (AMI), which often marked 
with peripheral leukocytosis and relative neutrophilia. 

In acute coronary syndromes, elevated counts, espe-
cially neutrophil count, has been correlated with a 
greater risk of  acute ischemic events and with adverse 
angiographic findings. Studies have verified that white 
blood cells (WBC) represents a marker of  inflammation, 
and the amount of  inflammation may be directly asso-
ciated with plaque instability and LV dysfunction, which 
results in recurrent short and long term cardiac events 
(10).

A clinical syndrome characterized by an inability to 
restore homeostasis between pro-inflammatory and 
anti-inflammatory systems and the persistence of  a 
severe anti-inflammatory state is called immunoparaly-
sis. Lymphocytes depletion or lymphocytopenia is prev-
alent among ICU patients. A study reported that 75% of  
ICU patients have moderate to severe lymphocytopenia 
(11, 12). Adequate delivery of  nutrients is fundamental 
for sustaining metabolism and body composition among 
critically ill patients. Nutritional deficiencies can point 
to immune system dysfunction. (12, 13) Nutritional 
therapy to improve the immune system and reduce the 
incidence of  malnutrition is carried out by meeting the 
patient’s energy and protein requirements. We also gave 
antioxidants and micronutrients supplementation that 
enhance the immune system in the form of  vitamin C, 
zinc, and snakehead fish extract capsules. We gave cur-
cumin as an anti-inflammatory agent to reduce the 
inflammatory process so that it can also improve the 
immune system.

Hypoalbuminemia is a well known condition in elderly 
patients, particularly in hospitalized patients, and in 
times of  malnutrition, chronic illness, and critical 
ilness. The pathophysiology of  hypoalbuminemia in- 
cludes a decrease in amino acids or energy supply, di- 
minished liver synthesis, increased loss (renal or gas-
tro-intestinal), enhanced tissue catabolism or distribu-
tional issues (14, 15). To improve hypoalbuminemia in 
this patient, nutritional therapy was given in the form 
of  adequate intake of  energy and protein by oral and 
parenteral, and supplementation of  snakehead fish 
extract capsules. Snakehead fish is an alternative source 
of  albumin due to its compounds of  high protein, fat, 
water, and minerals (especially zinc). Zinc acts as an 
antioxidant that protects cells, stimulates the process  
of  wound healing, regulates expression in lymphocytes 
and proteins, improves appetite and stabilizes body 
weight (16).

Obesity and hyperlipidemia are the most prevalent 
independent risk factors of  chronic kidney disease 
(CKD). This suggesting that lipid accumulation in the 
renal parenchyma is deleterious to the renal function. 
Of  all kinf  of  fat, the non-esterified fatty acids (also 
known as free fatty acids, FFA) are particularly detri-
mental to the kidneys (17). The patient was on stage  
5 renal failure (GFR 6.2 mL/min) when he was first 
admitted on the hospital. When the patient was trans-
ferred to general ward, the nutritional therapy was 
switched according to recommendation for CKD pa- 
tients. A neutral or slightly positive nitrogen balance 
can be maintained with a low quantity (~0.6 g/kg/d) 
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but high quality (HBV) protein diet and adequate 
energy intake (30–35 kcal/kg/d) for non-dialysis CKD 
patients. Protein-energy wasting (PEW) indicates a  
concomitant loss of  protein and energy stores in pa- 
tients with kidney dysfunction. This condition tends to 
develop and advance with CKD progression. When CKD 
and ESRD patients have a suboptimal energy supply, 
their body start to catabolize muscle to provide needed 
energy, leading to protein malnutrition (18, 19). In 
chronic kidney disease patients, the goal of  nutritional 
therapy was to prevent the occurrence of  protein- 
energy malnutrition. In this patient, adequate nutrition 
was provided so that renal function increases without 
any weight loss. These improvements marked by in- 
creased upper arm circumference as one of  the anthro-
pometric monitoring and increased in renal function 
(GFR 22.4 mL/min).

High triglycerides, low HDL levels, and normal or 
slightly reduced cholesterol-LDL are characteristics that 
usually found in CKD patients. These characteristics 
were responsible for cardiovascular events (20–22). 
CKD nutritional management often includes recom-
mendations to reduce protein intake and to regulate 
electrolyte imbalances. However, little attention has 
been paid to lipid consumption, probably due to con-
flicting data emerging from several trials about their 
role in CKD progression. Nevertheless, quantitative and 
quality dietary fat intake should be monitored, consid-
ering that dyslipidemia represents an independent risk 
factor for cardiovascular disease (20).

Olive oil is one of  the functional food that has high 
mono-unsaturated fatty acids content and also other 
minor, biologically active, components, such as vita-
mins, minerals, and polyphenols. These dietary poly-
phenols have been reported to act as an antioxidant and 
anti-inflammatory agent that improve endothelial dys-
function and lipid profile (23). We suggest olive oil to 
this patient to meet his energy requirements and to 
replace saturated fats consumption to keep his blood 
cholesterol within normal levels and protect blood lipids 
from oxidative stress. When the patient was discharged 
from the hospital, there was an improvement in his lipid 
profile.

Kidneys play a fundamental role in sustaining total 
body potassium stores. When confronted with fluctua-
tions in potassium intake and shifts in transcellular 
electrolytes, the body’s capability to maintain normal 
potassium level (normokalemia) is increasingly com- 
promised in the present of  progressive CKD. Hyperkale-
mia, as one of  complication of  CKD, has direct effects 
on cardiac conduction that might contribute to cardio-
vascular mortality in the patients (24). Gout is a also  
a disease that associated with a progressive functional 
impairment, reduced quality of  life, lost productivity 
and increased mortality. In recent observational studies, 
they confirmed that both hyperuricaemia and gout are 
possible risk factors for progression of  chronic kidney 
disease (CKD). This emerging evidence suggesting that 
the treatment and control of  gout are especially im- 
portant among patients with impaired kidney function, 

which would lead to measurable clinical benefits. (25). 
In this case report, the condition of  hyperkalemia and 
hyperuricemia that we found in the patient was due to 
existing kidney function disorders. This patient was 
advised to undergo hemodialysis therapy to manage the 
ailment, but he refused it. Therefore, treatment of  
hyperkalemia and hyperuricemia in this patient was 
supported by restricting the intake of  foods that contain 
high potassium or uric acid levels. We also educated the 
patient and his families about the type of  foods that 
high in potassium or uric acid levels and food process-
ing methods so that potassium intake can be main-
tained. Also, restrictions of  dietary protein intake was 
carried out to prevent further deterioration of  kidney 
function so that the patient can maintain stabilization 
of  the condition of  normokalemia in his body.

Nutritional therapy performs a significant role in 
chronic kidney disease patient’s treatment. Nutrition 
education, as one part of  nutrition therapy, must in-
clude patients and their families to guarantee the ac-
complishment of  therapeutic targets. The purpose of  
nutrition education in patients with chronic kidney dis-
ease is to provide awareness of  the significance of  nutri-
tional therapy in preventing patient morbidity and mor-
tality, as well as the amount and type of  food intake that 
patients must consume when the patient was being 
hospitalized or when the patient was discharged from 
the hospital (26).

Hence, the Nutrition Care Process is successfully 
applied to the respective case study, and the core job of  
Medical Nutrition Therapy is also fulfilled accurately. 
This case study can be used as an example to follow for 
the up-coming clinicians and researchers in the field of  
medical nutrition therapy.

CONCLUSION

This is a case that report the challenge of  applying 
the nutrition care process for overweight patient with 
CKD during critical ill. Obesity paradox has a unique 
role within the health care team responsible for treating 
these patients in critical ill setting. Clinical nutritionist 
must provide specific renal nutrition therapy interven-
tions and nutrition education and counseling.
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