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Abstract 
Throughout periods of critical illness, the breakdown of proteins exceeds the body's ability to build 

new proteins, resulting in a negative net protein synthesis. The impact of protein dosage on critically ill 

individuals is of great interest, since it is believed to enhance clinical outcomes by reducing protein loss 

throughout critical illness and aiding in the recovery of patients throughout later stages. Early 

protocolized physical therapy, along with high protein nutritional supplementation in critically illness, 

individuals on mechanical ventilation attenuated the decrease in the cross-sectional area and rectus 

femoris muscle thickness and enhance clinical outcomes (minimize delirium, days of ventilation, and 

intensive care unit (ICU) length of stay (LOS)) contrasted to usual care. 
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Introduction 
Skeletal muscle has a crucial role in determining clinical, physiologic, and metabolic 

outcomes. At the time of admission to the ICU, 20% to 70% of those receiving care are 

found to have low muscle mass. Additionally, after 10 days of being admitted to the ICU, 

there may be a further 30% drop in the mass of quadriceps muscle [1]. Interestingly, a 

decrease in mass of muscles is also seen up to 6 and 12 months after being discharged from 

the ICU [2]. Skeletal muscle atrophy is connected to worse health outcomes, longer hospital 

stays, and higher death rates. It has been shown that raised levels of tumor necrosis factor-α 

and interleukin 6 have associations with muscle atrophy, and these factors are also linked to 

a higher risk of infection in older persons [3]. 

Implementing early mobilization with conventional physical therapy may mitigate the impact 

of Intensive Care Unit Acquired Weakness (ICUAW) by enhancing muscular strength, 

shortening the duration of mechanical ventilation, lowering the length of stay in the ICU, and 

improving in-hospital functionality [4]. Empirical evidence has shown that this is both secure 

and practicable [5]. 

The use of nutritional supplements, particularly the consumption of dietary protein, has 

gained more attention as a technique to maintain skeletal muscle wellness when paired with 

standardized therapy in the ICU. Among some non-ICU groups, the combination of high 

protein meals with rehabilitation programs has shown positive treatment outcomes in terms 

of maintaining skeletal muscle strength, mass, and functionality. This combination has 

shown to be more effective compared to either rehabilitation or nutrition alone [6]. 

 

Mechanism of muscle weakness in critical illness 
The atrophy of skeletal muscles in patients with critical illnesses is caused by various factors, 

which includes catabolic signaling (Such as insulin resistance (IR) and proinflammation) and 

malnutrition resulting from inadequate caloric and protein intakes. This leads to a drop in 

protein synthesis caused by reduction in the intake of amino acids, which are necessary for 

protein synthesis [7]. Moreover, when critically ill individuals have decreased activity and IR, 

it is probable that they also demonstrate anabolic resistance, that refers to the diminished 

capacity of the muscles to take in and utilize amino acids for the production of protein [8]. In 

order to meet the body's increased protein requirements throughout severe illness, the 

breakdown of skeletal muscle is accelerated to release amino acids for the production of  
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other proteins that are necessary for immunological 

function. This process leads to muscular atrophy [9]. 

However, bed rest, regardless of sickness, may lead to 

muscular atrophy as a consequence of decreased blood 

supply, which hinders the supply of amino acids to skeletal 

muscle [10]. Additionally, the decline in muscle quality may 

be seen when fat infiltrates the skeletal muscle, perhaps 

leading to impaired metabolism of glucose and fat in the 

muscle [11]. 

 

Proteins turn over and journey in critical illness 

The cellular protein content is controlled by the precise 

regulation of anabolism (The process of the synthesis of 

proteins) and catabolism (The process of breaking down 

proteins into amino acids). In a healthy person, the anabolic 

and catabolic processes are in equilibrium, resulting in a net 

protein synthesis of zero [12]. 

Throughout periods of severe illness, the breakdown of 

proteins in the body is greater than the production of new 

proteins, resulting in a negative balance of protein synthesis. 

The equilibrium between anabolism and catabolism, and 

consequently the buildup of protein in a cell, is influenced 

by various physiological stimuli. These include 

neurohormonal signaling, inflammation, and the presence of 

nutrients. Adequate nutrient availability, particularly amino 

acids, is crucial for protein synthesis. However, if the supply 

of essential amino acids is reduced, protein anabolism is 

significantly impaired. The synthesis of proteins occurs 

when there is a sufficient quantity of amino acids and 

energy in the right proportion. If one or more amino acids 

are not present or are insufficient, the process of protein 

synthesis ceases. This triggers protective metabolic systems 

that are designed to avoid cell death. On a daily basis, 

around 3% to 5% of cellular protein undergoes recycling, 

which is a metabolically intensive process that may require 

a substantial amount of cellular energy. Amino acids 

released throughout protein recycling may either be 

incorporated into an amino acid pool for the synthesis of 

new proteins, or they might be oxidized and utilized as a 

source of energy [12]. 

 

Amino acid oxidation occurs in the cell under several 

circumstances 

 In the absence of glucose, protein catabolism occurs, 

releasing amino acids that may be turned into glucose.  

 This process is a natural element of protein recycling. 

About 10% of all amino acids are metabolized to 

provide energy throughout regular metabolic processes. 

 When there are too many amino acids, they are unable 

to be stored. Instead, they are oxidized and degraded to 

balance the availability of amino acids. 

 

Protein supply is crucial for the preservation of muscle in 

both healthy individuals and those with medical conditions. 

The treatment of critical care now emphasizes measures to 

preserve muscle mass and functionality. It is considered safe 

and perhaps ideal to provide critically ill patients with 2-2.5 

g/kg/d. Preliminary physiological research indicates that 

nitrogen balance is in a negative condition during periods of 

inflammation, and the extent of protein loss throughout 

sickness is directly proportionate to the severity of the 

damage. Severe protein malnutrition is linked to adverse 

clinical consequences, such as significant muscular 

weakness, reliance on ventilators for respiration, impaired 

wound healing, compromised immunological function, 

inability to perform basic daily tasks, and ultimately, 

mortality [12].  

 

Early Physical Exercise  

The primary objective of early physical therapy in the ICU 

is to avoid or minimize the occurrence of ICUAW by the 

implementation of targeted physical treatments that are 

tailored to the unique needs of critically ill patients and their 

surroundings. Early physical exercise, when appropriate and 

safe for ICU patients, can include passive, active-assisted, 

active, or resistance exercises. This can help to improve 

circulation, respiratory function, and strength of muscles, 

and potentially decrease the length of the ICU stay and 

improve overall outcomes [13]. 

 

Passive and active range of motion [14] 

The physiotherapy approaches advised for clinical practice 

are categorized as active treatments for individuals who are 

capable of following instructions based on their conscious 

level, and passive therapies for individuals who are unable 

to do so [15]. 

For individuals who are unconscious, it is important to 

assess the daily range of motion for joint contractures and 

tone the muscles utilizing passive joint movements. 

Individuals who are at risk or already have joint contractures 

ought to receive daily sessions of stretching, splinting, or 

passive motions employing continuous passive motion 

(CPM) for a duration of 20 minutes.  

For conscious patients: who can follow instructions active 

therapy modalities are required and to avoid joint 

contractures, it is suggested to do five active range of 

motion exercises daily. (70) 

 To avoid atrophy of muscles and enhance its strength; 

active exercise (building up training component: 

frequency should be increased gradually from one to 

five times per day, intensity also increased gradually 

from low to high, type and time of repetition increased 

from eight till ten repetition per session and sets from 

one till three beside 20 minutes of active cycling).  

 To enhance functional performance, it is essential to 

engage in mobility exercises that simulate real-life 

situations, such as transitioning from sitting on the side 

of the bed to sitting in a chair and then walking. 

Additionally, training in everyday activities should be 

included. 

 

Passive ROM exercises for the upper limbs might be started 

early while the patient is in bed and can be progressively 

advanced to include active and resistance training [16].  

 

Combining high protein intake with early physical 

exercise 

While it is acknowledged that achieving optimal nutrition 

through a combination of proper diet, physical activity, and 

rehabilitation focused on building strength can lead to the 

best results, critically ill patients often consume less 

nutrition than recommended by the registered dietitian. This 

is primarily due to unplanned interruptions in feeding for 

medical procedures and difficulties in tolerating food. In 

addition, if a bedbound individual is given the 

recommended amount of nutrients but does not engage in 

effective exercise, their muscles will not be able to 

efficiently use amino acids as substrates for metabolism to 
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support muscular growth while maintaining the 

mass, structure, and functionality of skeletal muscles [17]. 

 

However, the implementation of high protein diets and 

physical exercise in the ICU setting must consider the 

following factors [18] 

 Medical Stability: Patients must be stable enough to 

tolerate increased protein intake and physical activity. 

 Nutritional Needs: Patients in the ICU often have 

complex nutritional requirements. A registered dietitian 

should assess each patient's needs and provide 

individualized recommendations for protein intake. 

 Type and Timing of Exercise: The type and timing of 

physical exercise should be determined by a physical 

therapist or rehabilitation specialist in coordination with 

the medical team. It should be based on the patient's 

medical condition, overall strength, and endurance 

levels. 

 Monitoring: Careful monitoring is essential to ensure 

patient safety. This includes monitoring vital signs, 

nutritional status, and response to exercise. 

 Gradual Progression: Both protein intake and exercise 

intensity should be gradually increased as tolerated by 

the patient. 

 Interdisciplinary Approach: A team approach 

involving physicians, nurses, dietitians, physical 

therapists, and other healthcare professionals is 

essential to coordinate care and optimize patient 

outcomes. 
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