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. Calcium and vitamin D supplementation are essential components
Introduction of CIRBL management, as many critically ill patients are deficient in these
nutrients. Adequate calcium intake supports bone mineralization, while vitamin
Bone loss in critically ill patients is a significant medical concern that often D facilitates calcium absorption and regulates bone metabolism. Intravenous
accompanies the management of severe illnesses. Critical lllness-related Bone ~ administration of calcium and high-dose vitamin D may be necessary in patients
Loss (CIRBL) is characterized by rapid and profound loss of Bone Mineral with severe deficiencies or malabsorption. Optimizing nutrition is crucial for
Density (BMD), leading to increased fracture risk and long-term complications. ~ maintaining bone health in critically ill patients. Enteral or parenteral feeding
Understanding the pathophysiology and implementing effective therapeutic ~ should provide adequate calories, protein, calcium, and vitamin D to support
strategies are essential in mitigating the adverse effects of bone loss in this bone metabolism and prevent malnutrition-associated bone loss. Nutritional
vulnerable population [1]. The pathophysiology of CIRBL is multifactorial, assessment and supplementation should be tailored to individual patient
involving complex interactions between systemic inflammation, immobilization, ~ needs, taking into account factors such as fluid restriction, renal function, and
endocrine dysfunction, nutritional deficiencies, medications, and oxidative ~ gastrointestinal tolerance. Early mobilization and physical therapy play a vital
stress. During critical illness, the body undergoes a systemic inflammatory role in mitigating bone loss and preserving musculoskeletal function in critically
response, characterized by the release of pro-inflammatory cytokines such il patients. Gradual mobilization, ranging from passive range-of-motion
as Interleukin-6 (IL-6) and Tumor Necrosis Factor-alpha (TNF-§. These exercises to active ambulation, helps maintain muscle strength, joint flexibility, and
cytokines stimulate osteoclast activity and inhibit osteoblast function, leading  bone density. Physical therapists should collaborate with the interdisciplinary team
to accelerated bone resorption and impaired bone formation [2]. to develop personalized rehabilitation plans that address mobility limitations and
prevent complications associated with prolonged bed rest [5].

Description -
P Conclusion

Immobilization, a common consequence of critical illness, further

exacerbates bone loss by promoting disuse osteoporosis. Prolonged bed Critical illness-related bone loss represents a significant challenge in the
rest or immobilization reduces mechanical loading on bones, resulting in ~ management of critically ill patients, predisposing them to fractures and long-
decreased bone formation and increased bone resorption. Additionally, term skeletal complications. Understanding the pathophysiology of CIRBL and
endocrine disturbances, such as hypogonadism and hypercortisolism, disrupt implementing effective therapeutic strategies are essential in mitigating its
the balance between bone formation and resorption, contributing to CIRBL. adverse effects. A multidisciplinary approach incorporating pharmacological
interventions, nutritional support, early mobilization, and physical therapy is
crucial for optimizing bone health and improving outcomes in this vulnerable
population. Future research efforts should focus on identifying novel therapeutic
targets and interventions to prevent and treat CIRBL more effectively.

Nutritional deficiencies, particularly of calcium, vitamin D, and protein, are
prevalent in critically ill patients and exacerbate bone loss. Insufficient intake
or impaired absorption of these essential nutrients impairs bone mineralization
and maintenance. Furthermore, medications commonly used in critical care
settings, including glucocorticoids, proton pump inhibitors, and sedatives, may

have detrimental effects on bone metabolism [3]. Acknow|edgement
The therapeutic management of CIRBL requires a multidisciplinary
approach aimed at addressing the underlying pathophysiology and None.

optimizing bone health. Key components of therapeutic management include
pharmacological interventions, nutritional support, early mobilization, and H

physical therapy. Bisphosphonates, such as alendronate and zoledronic Conﬂlct Of IntereSt
acid, are commonly used to prevent and treat CIRBL by inhibiting osteoclast
activity and reducing bone resorption. These agents have been shown to
attenuate BMD loss in critically ill patients, particularly those with prolonged
immobilization or receiving high-dose glucocorticoids. However, their use References
should be weighed against the risk of adverse effects, such as renal toxicity
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