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ABSTRACT
In unconscious patients, managing treatment presents significant challenges due to the inability 
to gauge subjective effects and the complexities of altered pharmacokinetics. Critical illness 
often modifies drug absorption, distribution, metabolism, and excretion, necessitating frequent 
adjustments in dosing. Additionally, polypharmacy increases the risk of drug interactions, 
complicating therapy. The absence of patient feedback and the unpredictable nature of drug 
responses demand meticulous monitoring and individualized treatment plans. Effective 
management relies on close collaboration among healthcare providers, ongoing therapeutic 
drug monitoring, and tailored dosing strategies to optimize safety and efficacy. Addressing these 
issues is crucial for ensuring appropriate and effective drug therapy in this vulnerable population.

Keywords: Communications, Intensive care unit, Metabolism, Pharmacokinetics, polypharmacy, 
Sepsis.

INTRODUCTION

In unconscious patients, the management of drug therapy is 
particularly complex due to several interrelated factors. These 
individuals, who may be in critical or acute states, present unique 
challenges that impact drug response and efficacy.1 The inability 
of unconscious patients to communicate their symptoms or 
side effects complicates the assessment of drug effectiveness 
and safety.2 Additionally, the physiological changes associated 
with critical illness can significantly alter drug absorption, 
distribution, metabolism, and excretion. Coupled with the 
potential for multiple drug interactions and the need for precise 
dosing adjustments, managing drug therapy in this population 
requires a heightened level of vigilance and sophisticated clinical 
strategies.3 Understanding these issues is crucial for optimizing 
treatment outcomes and ensuring patient safety in the ICU and 

other critical care settings. Figure 1 shows various types of factors, 
influence the intensive care unit patient outcomes.

Pharmacokinetic issues
Absorption

Normal healthy or conscious patients have ability to absorbed 
drugs in proper way, but in case of Unconscious patients may 
have reduced or variable gastric motility, affecting how drugs 
are absorbed. Slower gastric emptying or delayed transit times 
can lead to altered drug absorption rates. Critical illness can 
alter gastric pH levels, potentially affecting the solubility and 
absorption of certain medications. For unconscious patients, oral 
absorption is often not feasible, requiring alternative routes such 
as Intravenous (IV), Intramuscular (IM), Subcutaneous (SC), or 
rectal administration.4 Provides direct access to the bloodstream, 
bypassing absorption issues but requires careful monitoring of 
infusion rates and potential complications such as infections 
or thrombosis. Absorption issues can lead to unpredictable 
drug levels in the bloodstream, potentially causing suboptimal 
therapeutic effects or increased risk of adverse reactions. Drugs 
administered via non-IV routes may have delayed onset of action, 
which can be problematic in acute or emergent situations.5
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Distribution
Fluid Resuscitation

ICU patients often receive large volumes of fluids, which can 
increase the extracellular fluid volume and alter the volume 
of distribution for hydrophilic drugs. Acute medicine causes 
the fluid resuscitation in patients. In unconscious patient, no 
feedback of treatment from patients at that time treatment will 
lead to multi-organ dysfunction. Fluid resuscitation helps restore 
blood volume and improve cardiac output, which is crucial in 
unconscious patients who may be experiencing shock due to 
trauma, sepsis, or hemorrhage. Proper fluid resuscitation can 
help stabilize blood pressure, reducing the risk of hypotension 
and associated complications like organ dysfunction. The clinical 
manifestation of pulmonary edema is caused by an excessive 
build-up of Extravascular Lung Water (EVLW). Pulmonary 
edema reduces lung compliance, making it harder to ventilate 
the patient effectively. This can exacerbate hypoxemia and 
hypercapnia. Edema can strain the heart, particularly in patients 
with pre-existing cardiac conditions, leading to potential heart 
failure or exacerbation of existing heart failure symptoms. 
Conditions like sepsis, trauma, or heart failure can cause edema, 
affecting drug distribution. Edema can impact renal function 
by affecting renal perfusion and filtration. Fluid overload can 
exacerbate or lead to Acute Kidney Injury (AKI), complicating 
fluid management and resuscitation.6

Obesity

In obese patients, lipophilic drugs might have a larger volume of 
distribution due to increased adipose tissue. Obesity can reduce 
lung volumes and decrease Functional Residual Capacity (FRC), 
leading to atelectasis (lung collapse) and impaired gas exchange. 
This can complicate mechanical ventilation and increase the risk 
of respiratory failure. Excess body weight increases the workload 
on respiratory muscles, making it more difficult for patients to 
breathe, particularly when unconscious or sedated. Obesity can 
increase the risk of pressure ulcers due to the distribution of body 
weight and potential difficulty in repositioning patients.7

Protein Binding
Hypoalbuminemia

ICU patients often have low serum albumin levels, which can 
reduce the binding of highly protein-bound drugs. Albumin helps 
maintain oncotic pressure in the blood vessels, which prevents 
fluid from leaking into the interstitial spaces. Hypoalbuminemia 
reduces oncotic pressure, leading to fluid leakage and edema. 
Unconscious patients are particularly susceptible to edema due 
to prolonged immobility and potential fluid imbalances, which 
can be worsened by low albumin levels. Low albumin levels can 
impair wound healing by affecting tissue repair mechanisms and 
reducing protein availability for repair processes. This increases 

the free fraction of these drugs, potentially leading to toxicity 
or therapeutic failure. Low albumin levels can lead to multiple 
complications, including persistent edema, difficulty managing 
fluid balance, and increased risk of secondary infections.8

Drug Metabolism
Liver Dysfunction

The liver is responsible for metabolizing many medications. In 
unconscious patients, liver dysfunction can lead to reduced 
clearance of drugs, resulting in prolonged drug half-lives and 
an increased risk of drug toxicity. The liver produces many key 
coagulation factors necessary for blood clotting. Liver dysfunction 
can lead to deficiencies in these factors, increasing the risk of 
bleeding and hemorrhage. In unconscious patients, impaired 
coagulation increases the risk of spontaneous bleeding or 
complications from invasive procedures. Many ICU patients have 
compromised liver function due to sepsis, shock, or other factors, 
which can alter drug metabolism. Unconscious patients might 
have compromised liver function due to sepsis, hepatic failure, or 
shock, leading to impaired drug metabolism. This can cause drug 
levels to rise and increase the risk of toxicity. ICU patients may be 
on medications that induce or inhibit cytochrome P450 enzymes, 
affecting the metabolism of other drugs. Conditions like shock or 
severe illness can lead to reduced hepatic blood flow, diminishing 
the liver’s ability to metabolize drugs efficiently.9

Renal Function
Acute Kidney Injury

Changes in renal function can impact the excretion of drugs 
and their metabolites. Dosage adjustments might be necessary 
for drugs primarily eliminated by the kidneys. ICU patients 
are at high risk for AKI due to factors like sepsis, shock, or 
nephrotoxicity from medications. AKI can impair the kidneys’ 
ability to excrete drugs and their metabolites, leading to drug 
accumulation and toxicity.10

Critical Illness-Related Factors
Sepsis

Sepsis is a life-threatening condition resulting from the body’s 
extreme response to an infection. When an infection spreads 
throughout the body, it triggers a cascade of immune responses 
that can lead to widespread inflammation, blood clotting, and 
organ dysfunction. Sepsis can rapidly progress to severe sepsis or 
septic shock, both of which are medical emergencies. The initial 
infection in sepsis can originate from various sources, including 
the lungs (pneumonia), abdomen (abdominal infections), urinary 
tract (urinary tract infections), or skin. When the infection 
spreads into the bloodstream, it causes a systemic inflammatory 
response that disrupts the normal functioning of organs and 
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tissues. Can alter drug distribution due to changes in blood flow, 
capillary permeability, and plasma protein levels.11

Shock

Shock is a critical condition characterized by the body’s inability 
to adequately supply blood, oxygen, and nutrients to tissues and 
organs. This condition seen ICU patients. This impairment can 
result in severe damage and, if not treated promptly, can lead to 
organ failure and death. Reduced perfusion to certain tissues can 
affect drug distribution and efficacy. Shock in unconscious patients 
indicates that the body’s compensatory mechanisms have been 
overwhelmed. Shock reduces blood flow to vital organs, including 
the brain. This can lead to diminished cerebral perfusion, resulting 
in unconsciousness or altered mental status. The prognosis for 

unconscious patients in shock depends heavily on the speed of 
intervention and the underlying cause of the shock. Immediate 
and effective treatment is crucial for improving survival chances 
and minimizing long-term damage.12 Corticosteroids are used to 
reduce inflammation and treat autoimmune conditions. However, 
they can suppress the immune system, making patients more 
susceptible to infections. Prolonged use or high doses can increase 
the risk of sepsis by compromising the body’s ability to respond 
to infections. Chemotherapy Agents used to treat cancer can 
significantly weaken the immune system by reducing the number 
of white blood cells, which are crucial for fighting infections. This 
increased vulnerability can lead to infections that may develop 
into sepsis. Biologics and Disease-Modifying Anti-Rheumatic 
Drugs (DMARDs) used in conditions like rheumatoid arthritis, 

Figure 1:  Schematic representation of influence factor on ICU patient outcomes.
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these can also suppress immune function, potentially increasing 
the risk of infections.13

Accumulation of Metabolites

If the kidneys are impaired, the excretion of drug metabolites can 
be affected. This can lead to the accumulation of potentially toxic 
metabolites, even if the liver metabolizes drugs properly so we 
were follow-up regularly in unconsciousness patients.14

Interactions with Infusions and Other Medications
Drug-Drug Interactions

ICU patients are often on multiple medications, which can interact 
and affect the distribution of other drugs. Some interactions can 
reduce the efficacy of one or more drugs. For instance, drugs 
that inhibit metabolic enzymes can cause elevated levels of a 
medication, increasing the risk of adverse effects. Drug-drug 
interactions can increase the risk of adverse effects, including 
severe reactions such as renal failure, liver toxicity, or cardiac 
arrhythmias. Antibiotics can interact with other drugs, affecting 
their absorption or metabolism.15

Infusion Effects

Infusions are essential for managing fluid balance in unconscious 
patients. Proper infusion of crystalloids or colloids helps maintain 
blood volume, blood pressure, and perfusion. However, improper 
management can lead to fluid overload or deficit. Infusion fluids 
often contain electrolytes. Incorrect electrolyte concentrations 
or rates can lead to imbalances, affecting cardiac function and 
overall stability. Unconscious patients often require parenteral 
nutrition to meet their metabolic needs, as they cannot take oral 
or enteral feeds. Infusion therapy provides essential nutrients and 
energy. Continuous infusions of medications, such as sedatives, 
analgesics, or vasoactive agents, are crucial for managing 
unconscious patients. Proper infusion rates ensure therapeutic 
levels and effectiveness. Infusion therapy requires venous 
access, which can lead to complications such as catheter-related 
infections, thrombosis, or mechanical issues. Incorrect infusion 
practices can cause infiltration (fluid leakage into surrounding 
tissue) or extravasation (leakage of irritating substances), 
leading to tissue damage. Continuous infusions can alter drug 
concentrations and distribution in the bloodstream.16

Polypharmacy

Unconscious patients are often prescribed multiple medications 
to manage various aspects of their condition, such as sedation, 
analgesia, and cardiovascular support. This increases the risk of 
drug-drug interactions, which can alter drug efficacy and safety. 
Polypharmacy can lead to a higher incidence of Adverse Drug 
Reactions (ADRs), including side effects such as hypotension, 
altered mental status, or renal and hepatic toxicity. ICU patients 
frequently receive multiple medications, which can interact and 

affect the metabolism of each other. Drug interactions may either 
enhance or inhibit the metabolism of concurrent medications.17

Inducers and Inhibitors: Medications may induce or inhibit liver 
enzymes, altering the metabolism of other drugs. For example, 
antibiotics or antifungals might interact with drugs metabolized 
by the liver.18

Nutritional Status
Malnutrition and Metabolism

ICU patients often experience changes in nutritional status, which 
can affect liver function and, consequently, drug metabolism. 
ICU patients often experience metabolic stress due to illness, 
injury, or surgery. Nutritional support is essential to manage 
this stress and prevent metabolic imbalances. Malnutrition can 
affect renal function, especially in patients with pre-existing 
kidney conditions. Inadequate protein intake may lead to muscle 
wasting and impact renal health. The liver plays a key role in 
metabolizing nutrients. Poor nutritional status can exacerbate 
liver dysfunction, leading to complications like hepatic 
encephalopathy. Malnutrition can lead to reduced synthesis of 
liver enzymes and proteins involved in drug metabolism.19

Enteral and Parenteral Nutrition

Changes in nutrition, whether enteral or parenteral, can impact 
liver function and drug metabolism.20 Monitoring gastrointestinal 
function is important, as impaired digestion or absorption can 
impact nutritional status.21

Metabolic Imbalances

Acid-base imbalances (metabolic acidosis or alkalosis) can 
affect the ionization of drugs, influencing their metabolism 
and excretion. This can lead to altered drug effects or toxicity. 
Electrolyte imbalances, such as hypokalemia or hyperkalemia, 
can lead to altered consciousness, seizures, or even coma. 
Abnormal sodium levels can also affect cerebral function, 
contributing to confusion or further impairment in unconscious 
patients. Electrolyte disturbances, especially involving potassium 
and calcium, can cause arrhythmias, which may exacerbate the 
critical condition of unconscious patients.22

Systemic Inflammation

Systemic inflammation can lead to multi-organ dysfunction 
syndrome (MODS), affecting the cardiovascular, respiratory, 
renal, hepatic, and gastrointestinal systems. In unconscious 
patients, this can complicate monitoring and management 
due to the lack of direct feedback on symptoms. Systemic 
inflammation often results in altered vascular permeability and 
impaired perfusion, leading to decreased oxygen delivery to 
tissues and exacerbation of organ dysfunction. Sepsis can lead 
to immune dysregulation, including immune suppression and 
hyperactivation. This increases the risk of secondary infections 
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and complicates the overall management of unconscious patients. 
Inflammatory cytokines and systemic responses can influence 
liver enzyme activity, affecting drug metabolism. Inflammation 
may also impact drug distribution and elimination.23

Genetic Variability
Unconscious patients may have genetic disorders that predispose 
them to certain health conditions or complicate their recovery. 
For example, genetic conditions such as cystic fibrosis, muscular 
dystrophy, or metabolic disorders can influence the severity and 
progression of the underlying illness. Genetic predispositions can 
affect the patient’s response to stress, medication, and treatment. 
Conditions like inherited heart disease or clotting disorders 
can complicate the management of unconscious patients and 
increase the risk of complications such as cardiovascular events 
or thromboembolism. Genetic factors affecting drug metabolism 
may still play a role even in unconscious patients, though they are 
less commonly considered in acute settings.24

Enzyme Variability
The activity of hepatic enzymes responsible for drug metabolism 
can be altered by the underlying condition of the patient, leading 
to variability in how drugs are processed. In unconscious patients, 
altered enzyme activity can lead to either subtherapeutic drug 
levels (ineffective treatment) or toxic levels (adverse effects). This 
is especially important for medications used for sedation, pain 
management, or treatment of underlying conditions.25

PROBLEMS FACES UNCONSCIOUS PATIENT IN 
ICU

Assessment and Monitoring Challenges
Limited Communication

Unconscious patients cannot communicate symptoms or 
discomfort, making it difficult to assess pain levels or other 
issues. Many ICU patients are unconscious, sedated, or have 
impaired cognitive function, making direct communication 
impossible.26 Patients who are intubated may be unable to 
speak, which complicates verbal communication. Doctors may 
use technical language that is difficult for patients and their 
families to understand. The amount of information given to 
patients and families can be overwhelming, especially during 
critical situations.27 ICU doctors often work in high-pressure 
situations with limited time for in-depth communication due to 
the demands of emergency care. Both medical staff and family 
members may experience stress and fatigue, impacting their 
ability to communicate effectively.28

Accurate Monitoring
Vital signs and physiological parameters need constant 
monitoring. Any changes in these indicators may be subtle 
and require careful interpretation. A slow heart rate can be 

a sign of increased intracranial pressure, severe hypoxia, or 
other critical conditions. In unconscious patients, bradycardia 
can lead to decreased cardiac output and worsen the state of 
unconsciousness. A rapid heart rate may indicate shock, fever, or 
pain. Tachycardia in unconscious patients can be a compensatory 
response to low blood pressure or inadequate tissue perfusion.29 
Slow breathing may indicate severe brain injury, opioid overdose, 
or metabolic disturbances. In unconscious patients, bradypnea 
can lead to inadequate oxygenation and carbon dioxide retention, 
worsening their condition. Rapid breathing could be a response 
to metabolic acidosis, fever, or hypoxia. It may signal respiratory 
distress or other underlying conditions that need addressing. Low 
body temperature can occur due to exposure, sepsis, or severe 
metabolic disorders. It may depress central nervous system 
function, contributing to unconsciousness.30

Management of Airway and Breathing
Airway Protection

Unconscious patients are at risk for airway compromise due to 
loss of protective reflexes. They often require intubation and 
mechanical ventilation to ensure adequate oxygenation and 
ventilation. Unconscious patients lose protective reflexes such as 
coughing and gagging, increasing the risk of airway obstruction 
by the tongue or foreign objects. Decreased muscle tone can 
cause the tongue to fall back and obstruct the airway, particularly 
in the supine position. Unconscious patients are at high risk 
of aspirating stomach contents or other foreign materials into 
the lungs, which can cause aspiration pneumonia or further 
complications. Unconscious patients may have impaired ability to 
clear secretions from the airway. Proper airway protection allows 
for effective suctioning to remove mucus or other obstructions.31

Ventilator Management
Adjusting ventilator settings to match the patient’s needs and 
response can be complex, especially if there are fluctuating or 
uncertain metabolic conditions. Unconscious patients often 
require airway protection to prevent obstruction. Methods 
include endotracheal intubation, tracheostomy, or the use of 
airway adjuncts like oropharyngeal and nasopharyngeal airways.32

Infection Control
Risk of Infections

ICU patients, especially those who are unconscious, are at high 
risk for infections due to invasive procedures (central lines, 
ventilators) and compromised immune systems. Critical illness 
and unconsciousness often result in immune system compromise, 
reducing the body’s ability to fight infections. ICU patients 
frequently have severe underlying conditions or comorbidities 
that increase their vulnerability to infections. Central venous 
catheters are commonly used for medication administration and 
monitoring. They can be a source of catheter-related bloodstream 
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infections if not properly managed. Intubation and mechanical 
ventilation can introduce pathogens into the lower respiratory 
tract, leading to Ventilator-Associated Pneumonia (VAP). 
Post-surgical wounds are prone to infections, particularly if the 
patient’s immune response is weakened. The ICU is a high-risk 
environment with frequent exposure to multidrug-resistant 
organisms and hospital-acquired infections. Unconscious 
patients are often immobilized, which can lead to pressure ulcers 
and increase the risk of secondary infections.33

Pressure Ulcers

Pressure ulcers, also known as bedsores or pressure sores, are 
localized injuries to the skin and underlying tissue caused by 
prolonged pressure. They are common in ICU patients due to 
immobility and prolonged bed rest. Unconscious patients are at 
risk for pressure ulcers due to immobility. Prolonged pressure 
on bony areas (such as the sacrum, heels, and elbows) reduces 
blood flow to the skin and tissues, leading to tissue ischemia 
and necrosis. Pressure ulcers can lead to infections, sepsis, and 
delayed healing. Severe ulcers can increase ICU stay and overall 
morbidity. Pressure ulcers cause pain and discomfort, affecting 
the patient's quality of life and complicating the recovery process. 
Regular repositioning and use of pressure-relief devices are 
necessary to prevent skin breakdown.34

Skin Care

ICU patients are at risk of various skin infections, including 
cellulitis, fungal infections, and wound infections, often due 
to invasive devices and compromised immune systems. ICU 
environments with fluctuating temperatures and humidity can 
impact skin health. Prolonged exposure to extreme temperatures 
or drafts can lead to skin dryness or irritation. Disrupted 
temperature regulation can lead to skin dryness, cracking, and 
increased vulnerability to infections and pressure ulcers.35

Drug impact on unconscious patients

Sedatives and analgesics are used to manage pain, agitation, and 
sedation in unconscious patients. Excessive sedation can prolong 
unconsciousness and complicate neurological assessments.36 High 
doses of sedatives, particularly opioids, can lead to respiratory 
depression, which requires careful monitoring and management.37 
Vasopressors and inotropes are used to manage blood pressure 
and cardiac output. Improper dosing can lead to cardiovascular 
instability, impacting overall patient stability. Anticoagulants are 
used to prevent thromboembolic events but can increase the risk 
of bleeding, particularly in unconscious patients who may already 
be vulnerable to hemorrhage. Antiepileptics are used to manage 
seizures, which can be a complication in unconscious patients. 
Dosage needs careful adjustment to prevent over-sedation or 
breakthrough seizures.38

Air conditioning impact on ICU patients

Excessively low temperatures due to air conditioning can lead 
to hypothermia, especially in unconscious patients who cannot 
regulate their body temperature effectively. This can further 
compromise their already fragile condition. Unconscious patients 
are unable to respond to temperature changes, making them 
more susceptible to temperature-related issues. Air conditioning 
systems can affect air quality by circulating dust, mold, and other 
allergens, which may exacerbate respiratory issues or contribute to 
infections in unconscious patients with compromised respiratory 
systems. Low humidity levels from air conditioning can lead to 
dryness of mucous membranes and skin, potentially worsening 
respiratory function and increasing the risk of infections. 
Air conditioning systems can potentially spread pathogens 
throughout the ICU if not properly maintained, increasing the 
risk of nosocomial infections in unconscious patients. Although 
unconscious patients may not express discomfort, extreme 
temperatures can still affect their overall comfort and well-being. 
Sudden temperature changes can stress the body and impact 
recovery. Extreme temperatures or humidity levels can affect 
the functionality of medical equipment used in the ICU, such as 
monitors and infusion pumps. Fluctuations in room conditions 
can potentially impact the accuracy of temperature-sensitive 
measurements and readings.39

Equipment impact on ICU patients

Continuous monitoring equipment, such as ECGs, blood 
pressure monitors, and pulse oximeters, provides real-time data 
on vital signs and physiological parameters. This data is critical 
for managing unconscious patients and adjusting treatment 
protocols. Frequent alarms from monitoring equipment can 
lead to alarm fatigue among healthcare staff, potentially causing 
delayed responses to critical changes in patient status. Mechanical 
ventilators provide crucial respiratory support to unconscious 
patients, especially those with compromised breathing. Proper 
settings are essential to ensure adequate oxygenation and 
ventilation. Mechanical ventilation can lead to complications 
such as Ventilator-Associated Pneumonia (VAP) and barotrauma 
if not carefully managed. Infusion pumps deliver medications and 
fluids with precision, which is vital for managing unconscious 
patients who cannot take medications orally. Incorrect settings or 
malfunctions can lead to over- or under-infusion of medications, 
affecting patient safety. For patients with acute kidney injury or 
chronic kidney disease, dialysis machines provide essential renal 
support by removing waste products and excess fluids. Potential 
complications include infections, electrolyte imbalances, and 
cardiovascular instability. Imaging equipment such as CT 
scanners and MRIs provide critical diagnostic information that 
can guide treatment decisions for unconscious patients. Moving 
unconscious patients to imaging areas can be challenging and 
may pose risks if not managed carefully. Bedside monitors 
provide continuous data on vital signs, including heart rate, blood 
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pressure, and oxygen saturation. This information is crucial for 
managing unconscious patients. Excessive data can overwhelm 
healthcare providers, leading to difficulties in prioritizing critical 
information. Nutritional and infusion pumps deliver enteral or 
parenteral nutrition and fluids, which is essential for unconscious 
patients who cannot eat or drink. Potential complications include 
feeding tube obstructions, infections, and metabolic imbalances. 
Suction devices are used to clear secretions from the airway, 
which is crucial for maintaining airway patency in unconscious 
patients. Improper suctioning techniques can cause trauma to the 
airway and increase the risk of infections.40

CONCLUSION

The care and outcomes of ICU patients are significantly 
influenced by a multitude of factors, including physiological, 
pharmacokinetics, disease related, equipment related, sepsis, and 
environmental elements. Physiologically, patient comorbidities 
and severity of illness directly affect recovery trajectories and 
mortality rates. Environmental factors, including staff-to-patient 
ratios, facility resources, and institutional protocols, also play 
a crucial role in shaping patient experiences and outcomes in 
the ICU. For these multifaceted influences through holistic 
approaches can enhance patient care, improve recovery rates, and 
ultimately lead to better health outcomes for those in critical care. 
Finally, who are working in emergency unit, to maintain proper 
protocols in hospitals.

ACKNOWLEDGEMENT

The authors are grateful to the Vignan’s Foundation for Science, 
Technology, and Research and Nirmala College of Pharmacy for 
providing the support to complete this work.

CONFLICTS OF INTEREST

The authors declare that there is no conflict of interest.

ABBREVIATIONS

ICU: Intensive Care Unit; IV: Intravenous; IM: Intramuscular; 
SC: Subcutaneous; EVLW: Extravascular lung water; AKI: Acute 
kidney injury; FRC: Functional residual capacity; DMARDs: 
Disease-Modifying Anti-Rheumatic Drugs; ADRs: Adverse drug 
reactions; CT scan: Computed tomography scan; MRI: Magnetic 
Resonance Imaging.

REFERENCES
1. Veiga R. P, and Paiva, J. A. Pharmacokinetics–pharmacodynamics issues relevant 

for the clinical use of beta-lactam antibiotics in critically ill patients. Critical Care. 
2018;22:1-34.

2. Smith B. S, Yogaratnam D, Levasseur-Franklin K. E, Forni A, and Fong, J. Introduction 
to drug pharmacokinetics in the critically III patient. Chest. 2012;141(5):1327-36.

3. Pea F, and Furlanut M. Pharmacokinetic aspects of treating infections in the intensive 
care unit: focus on drug interactions. Clinical pharmacokinetics. 2001;40:833-68.

4. Roberts D. J, and Hall R. I. Drug absorption, distribution, metabolism and excretion 
considerations in critically ill adults. Expert opinion on drug metabolism and 
toxicology. 2013;9(9):1067-84.

5. Oudemans-van Straaten H. M, Van der Voort P. H, Hoek F. J, Bosman R. J, Van Der 
Spoel J. I, and Zandstra D. F. Pitfalls in gastrointestinal permeability measurement in 
ICU patients with multiple organ failure using differential sugar absorption. Intensive 
care medicine. 2002;28:130-138.

6. Ahlstedt C, Sivapalan P, Kriz M, Jacobson G, Sylvest Meyhoff T, Skov Kaas-Hansen B, 
et al. Effects of restrictive fluid therapy on the time to resolution of hyperlactatemia 
in ICU patients with septic shock. A secondary post hoc analysis of the CLASSIC 
randomized trial. Intensive Care Medicine. 2024;50(5):678-686.

7. van Rhee K. P, Brüggemann R J, Roberts J A, Sjövall F, van Hest R. M, Elbers P W, et 
al. Pooled Population Pharmacokinetic Analysis and Dose Recommendations for 
Ciprofloxacin in Intensive Care Unit Patients with Obesity. The Journal of Clinical 
Pharmacology. 2024.

8. Sehrawat S S, and Premkumar M. Critical care management of acute liver failure. 
Indian Journal of Gastroenterology. 2024;43(2):361-376.

9. Liu M, Fan Z, Gao Y, Mubonanyikuzo V, Wu R, Li W, et al. A two-tier feature selection 
method for predicting mortality risk in ICU patients with acute kidney injury. 
Scientific Reports. 2024;14(1):16794.

10. Sadigov A. S. Septic Shock as Predictor for Development of Acute Respiratory 
Distress Syndrome in Pulmonary Source Sepsis Patients. In C40. ARDS AND ACUTE 
RESPIRATORY FAILURE: MECHANISM, RISK, AND OUTCOMES. American Thoracic 
Society. 2024;A5507.

11. Pérez C, Diaz-Caicedo D, Almanza Hernández D F, Moreno-Araque L, Yepes A F, and 
Carrizosa Gonzalez J A. Critical Care Ultrasound in Shock: A Comprehensive Review 
of Ultrasound Protocol for Hemodynamic Assessment in the Intensive Care Unit. 
Journal of Clinical Medicine. 2024;13(18):5344.

12. Lintz V C, Vieira R A, de Lima Carioca F, de Siqueira Ferraz I, Silva H M, Ventura A. M C, et 
al. Fluid accumulation in critically ill children: a systematic review and meta-analysis. 
EClinicalMedicine. 2024;74.

13. Klopotowska J E, Leopold J H, Bakker T, Yasrebi‐de Kom I, Engelaer F M, de Jonge E, et 
al. Adverse drug events caused by three high‐risk drug–drug interactions in patients 
admitted to intensive care units: A multicentre retrospective observational study. 
British journal of clinical pharmacology. 202;90(1)1: 64-175.

14. Peng C, Chi L, Chen M, Peng L, Yang F, Shao L, et al. Effect of continuous hypertonic 
saline infusion on clinical outcomes in patients with traumatic brain injury. 
Neurosurgical review. 2024;47(1):78.

15. Alwafi H, Naser A Y, Ashoor D S, Alsharif A, Aldhahir A M, Alghamdi S M, and Badr 
O. I. Prevalence and predictors of polypharmacy and comorbidities among patients 
with chronic obstructive pulmonary disease: a cross-sectional retrospective study in 
a tertiary hospital in Saudi Arabia. BMC Pulmonary Medicine. 2024;24(1):453.

16. Liu J, Guo D, Wang M, Li Y, Li H, Liu S, et al. Efficacy and safety of eravacycline versus 
tigecycline for complicated intra-abdominal infections in the ICU (the ET-cIAI trial): 
A multicenter, single-blind, parallel randomized controlled trial study protocol. 
Frontiers in Medicine. 2024;11:1496402.

17. Liang X, Li X, Cheng H, Wei F, Li T, Li Y, et al. Elderly patients with dysphagia in the 
intensive care unit: Association between malnutrition and delirium. Nursing in 
Critical Care. 2024;29(6):1253-62.

18. Liem R, and Taslim N A. Higher mortality rate in postoperative icu patients is 
associated with combination of early enteral and parenteral nutrition. Nutrición 
Clínica y Dietética Hospitalaria. 2024;44(3).

19. Kumar S, Bhattacharyya D, Singh B, Khanna P, and Qureshi M I. 2024 An Observational 
Study of Electrolytes and Other Metabolic Parameters in Patients with Delirium in 
Hospital Settings. Journal of Marine Medical Society. 2024;10-4103.

20. Singh A, Siddiqui M A, Pandey S, Azim A, and Sinha N. Unveiling pathophysiological 
insights: serum metabolic dysregulation in acute respiratory distress syndrome 
patients with acute kidney injury. Journal of Proteome Research. 2024;23(10):4216-28.

21. Sun A, Li M, Song Y, Song Y, and Nan J. Survival study of enteral and parenteral 
nutrition pathways in critically ill patients receiving vasopressors: an analysis of the 
Medical Information Mart for Intensive Care-IV database. British Journal of Nutrition. 
2024;132(4):428-39.

22. Briassoulis G, Ilia S, and Briassouli E. Personalized Nutrition in the Pediatric ICU: 
Steering the Shift from Acute Stress to Metabolic Recovery and Rehabilitation. 
Nutrients. 2024;16(20):3523.

23. Sistanizad M, Salarian S, Kouchek M, Shojaei S, Miri M, and Masbough F. Effect of 
calcitriol supplementation on infectious biomarkers in patients with positive 
systemic inflammatory response: A Randomized Controlled Trial. Annals of Medicine 
and Surgery. 2024;86(2):875-80.

24. Mesquita F P, Da Silva J B S, De Oliveira L L B, Lima L B, Silva E L, Bandeira S P, et al. 
Human TMPRSS2 and ACE2 genetic variability on COVID-19 outcomes in patients 
from Brazil. Human Gene. 2024;41:201310.

25. Bell M, Martensson J, Ravn B, Hansson M, and Larsson A. Intraday variability of 
albumin, ALT, AST, gamma-glutamyl transferase and lactate dehydrogenase in 
intensive care patients. 2024.

26. Nyhagen R, Egerod I, Rustøen T, Lerdal A, and Kirkevold M. Three patterns of 
symptom communication between patients and clinicians in the intensive care unit: 
A fieldwork study. Journal of Advanced Nursing. 2024;80(6):2540-51.

27. Wolf A T, and Alimenti D E. Intersectionality and Inclusive Serious Illness 
Communication in the Intensive Care Unit. AACN Advanced Critical Care. 
2024;35(2):146-56.



Indian Journal of Pharmacy Practice, Vol 18, Issue 3, Jul-Sep, 2025256

Praneetha, et al.: Pharmacokinetics, Disease, and Equipment Impact on ICU Outcomes

28. Johnson N L, and Moeckli J. Conceptualizations of interprofessional communication 
in intensive care units: findings from a scoping review. Journal of communication in 
healthcare. 2024;1-13.

29. Voglová Hagerf B, Protus M, Nemetova L, Mraz M, Kieslichova E, Uchytilova E, et al. 
Accuracy and feasibility of real-time continuous glucose monitoring in critically ill 
patients after abdominal surgery and solid organ transplantation. Diabetes Care. 
2024;47(6):956-63.

30. Booth A W, Pungsornruk K, Llewellyn S, Sturgess D, and Vidhani K. Airway 
management of adult epiglottitis: a systematic review and meta-analysis. BJA open. 
2024;9:100250.

31. Chanchalani Gunjan, Vivek Dave, and Anish Joshi. "Bronchoscopy in Neuro ICU." 
Principles and Practice of Neurocritical Care. Singapore: Springer Nature Singapore. 
2024;867-72.

32. Pacheco L D, and Saad A F. Ventilator management in critical illness. Critical care 
obstetrics. 2024;233-66.

33. Paiva J A, Rello J, Eckmann C, Antonelli M, Arvaniti K, Koulenti D, and Blot S. 
Intra-abdominal infection and sepsis in immunocompromised intensive care unit 
patients: Disease expression, microbial aetiology, and clinical outcomes. European 
Journal of Internal Medicine. 2024;129:100-10.

34. Xu Y B, Chen Z Q, Su X H, and Cao Y. Influences of evidence‐based nursing intervention 
on pressure ulcers in intensive care units: A meta‐analysis. International Wound 
Journal. 2024;21(4):e14834.

35. Buvaneswarran S, Chua M C W, Amin Z, Wang X, and Low J M. Knowledge, attitudes, 
practices, and perceived challenges for healthcare workers on waterless intensive 
care unit (ICU) care at a neonatal ICU in Singapore. Journal of Hospital Infection. 
2024;146:44-51.

36. Coyer F, Delaney L, and Ingleman J. Preventing pressure injuries in intensive care unit 
patients compared to non-intensive care unit patients: Is it any different? Intensive 
and Critical Care Nursing. 2024;81:103586.

37. Gulyás E, Horváth I L, Engh M A, Bunduc S, Dembrovszky F, Fehérvári P, et al. 
Assessment of the practical impact of adjusting beta-lactam dosages based on 
therapeutic drug monitoring in critically ill adult patients: a systematic review and 
meta-analysis of randomized clinical trials and observational studies. Scientific 
Reports. 2024;14(1):7793.

38. Zhang J, Ma D, Chen M, Hu Y, Chen X, Chen J, et al. Prevalence and clinical significance 
of potential drug-drug interactions among lung transplant patients. Frontiers in 
Pharmacology. 2024;15:1308260.

39. Swamy L, and Munro C L. Climate change and the intensive care unit. American 
journal of critical care. 2024;33(4):241-4.

40. Teus J K, Mithen L, Green H, Hutton A, and Fernandez R. Impact of infection 
prevention and control practices, including personal protective equipment, on the 
prevalence of hospital-acquired infections in acute care hospitals during COVID-19: 
a systematic review and meta-analysis. Journal of Hospital Infection. 2024;147:32-9.

Cite this article: Praneetha A, Sathwika MH, Rahimunnisa S, Lokeswari P, Dikshitha A, Ramya S, et al. Pharmacokinetics, Disease, and Equipment Related 
Factors Impacting Intensive Care Unit Patient Outcomes: Comprehensive Review. Indian J Pharmacy Practice. 2025;18(3):249-56.


