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Abstract 
This review focuses on the role of blood gas monitoring in the management of the critically ill and provides 
evidence of the need for an interdisciplinary approach to optimize the care provided. Blood gas analysis 
determines the arterial oxygen tension (PaO2), arterial carbon dioxide tension (PaCO2), and pH and is a source 
of crucial information about the respiratory and metabolic status of the patient that is imperative in guiding 
clinical decisions. Effective blood gas monitoring allows the caregiver to estimate the state of oxygenation, 
ventilation, and acid-base balance-all important components in managing the acutely ill patient. The review 
also puts into light some of the key roles played by the critical care clinician, the laboratory professional, and 
the respiratory therapist in interpreting and responding to blood gas results, while emphasizing teamwork and 
communication for the improvement of patient outcomes. This is integrated with technological advances and 
quality assurance measures that improve both the accuracy and efficiency in blood gas monitoring in critical 
care. 
Keywords: Blood gas monitoring, PaO2, PaCO2, pH, critical care, interdisciplinary collaboration. 

 

Introduction 

Blood gas monitoring provides one of the cornerstones in the management of a critically ill patient by offering 

insight into respiratory and metabolic functions. Through this process, the determination of some important 

parameters, such as arterial oxygen tension (PaO2), arterial carbon dioxide tension (PaCO2), and pH, the 

clinician will be able to assess the patient's oxygenation, ventilation, and acid-base balance-all of which are 

equally vital in managing acute conditions (Al Ashry et al., 2018). PaO2, for instance, reflects the efficiency of 

oxygen delivery to tissues, and its monitoring is particularly crucial in cases of respiratory failure, guiding 

decisions about oxygen supplementation or ventilator settings (Baraban et al., 2022). Similarly, PaCO2 serves as 

an indicator of ventilation status, with abnormal levels suggesting issues such as hypoventilation or 

hyperventilation, which need to be addressed promptly to optimize patient outcomes (Browning, Kaiser, & 

Durbin, 1989). The pH value also plays a pivotal role in detecting and managing acid-base imbalances that can 

arise from metabolic or respiratory disturbances, influencing clinical interventions (DellaVolpe et al., 2014). 

Accordingly, the role of medical practitioners in the monitoring of blood gases has shown to be a very important 

factor in critical care. Critical care clinicians bear the responsibility for proper sample collection of blood, 

interpretation of results with the clinical scenario, and liaising with the laboratory staff for the best patient 

outcome (Gershengorn et al., 2018). It will now enable collaboration with laboratory experts and respiratory 

therapists to arrive at correct blood gas interpretations, thereby assuring improved clinical decisions and better 

outcomes for the patients. Salam et al. (2003) emphasize the importance of training for minimal error quotient 

on blood gas sampling and analysis in order to keep health workers abreast of the latest recommendations and 

best practices. Martinez-Balzano et al. (2017). More so, continuous innovations in BGA devices themselves and 

integration into electronic health records enable a step up toward rapid decision-making and effective 

interdisciplinary communication to offer a guarantee toward quality cares with better clinical outcomes (Roberts 

et al.,2021). 

Methodology 

The present paper critically assesses the role of blood gas monitoring in critical care with respect to its impact 

on patient outcome and the multidisciplinary effort that must be involved in interpreting and utilizing the 
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information on blood gas. Literature searches were conducted via various databases between 1989 and 2023, 

using the following relevant key terms: "blood gas monitoring," "critical care," "PaO2," "PaCO2," "pH," and 

"interdisciplinary collaboration." A total of 75 studies were reviewed, with the main emphasis on the technique 

of sample collection and interpretation and integration of blood gas results into clinical decision-making. This 

review represents evidence synthesis on the roles of critical care clinicians, laboratory professionals, and 

respiratory therapists related to blood gas analysis and management, outlining how teamwork and technological 

improvement come into play to achieve better patient outcomes. It also addresses the application of quality 

assurance strategies to ensure reliable blood gas data that enhances overall care in the critical care setting. 

Literature Review 

Blood gas monitoring reflects the respiratory and metabolic condition of a critically ill patient. The main 

parameters are the arterial oxygen tension (PaO2), arterial carbon dioxide tension (PaCO2), and pH, which give 

important information about oxygenation, ventilation, and acid-base balance that is essential in the management 

of acute conditions. PaO2 is much more critical regarding the tissue oxygen delivery, especially in the 

pathologies of respiratory failure, when the need to increase oxygen supplementation or adjust the ventilator 

should be decided. PaCO2 reflects the state of ventilation and is considered one of the main criteria of gas 

exchange. Abnormalities in this gas will immediately raise concerns about possible ventilation problems 

needing urgent correction. It is also an important parameter to monitor because acid-base imbalance may result 

in acidosis or alkalosis either due to metabolic or respiratory disturbances, hence highly crucial for the 

maintenance of optimal outcomes among patients in the ICU. 

On this note, the role of a health professional in blood gas monitoring is immense and varied. The primary 

responsibility of the critical care clinician is to obtain a sufficient blood sample for analysis, interpret the results 

in the patient's clinical scenario, and develop communication with the laboratory personnel to make timely and 

appropriate decisions regarding various strategies of treatment. The respiratory therapists then make appropriate 

adjustments to the ventilator for all blood gas results to achieve proper oxygenation and removal of carbon 

dioxide. The laboratory professionals should ensure that blood gas measurements are appropriate, reliable, and 

well-reported on time through appropriate calibration and quality control. They incorporate blood gas results 

into patient records to enhance communications and, consequently, assist the care team in making informed 

decisions. These complementary roles, when combined in an interdisciplinary approach, result in more effective 

and efficient application of the blood gas data to the clinical management of the patients. 

Technical development, such as a point-of-care blood gas analyzer, continues to improve the process of blood 

gas monitoring by making the analysis much faster. The incorporation of the blood gas results in the electronic 

health records will facilitate access to the data and improve the communication among clinicians, respiratory 

therapists, and laboratory personnel. Continuous education and training will be needed regarding carrying out 

and interpreting blood gas analysis by the team members. Continuous professional development decreases the 

incidence of error and enhances critical care in patients. Sample collection, its interpretation, and 

communication of blood gas monitoring can further be developed to promote better clinical decisions that 

improve the outcomes of critically ill patients by attaining a high level of standards in a critical care 

environment. 

Discussion 

Blood gas monitoring is an essential tool in critical care settings, providing insight into a patient's respiratory 

and metabolic status. Effective monitoring of key blood gas parameters—such as arterial oxygen tension 

(PaO2), arterial carbon dioxide tension (PaCO2), and pH—offers critical information to guide clinical decision-

making. These measurements enable healthcare providers to assess oxygenation, ventilation, and acid-base 

balance, which are key factors in managing patients in acute conditions (Al Ashry et al., 2018). 

The measurement of PaO2 is central in assessing a patient’s oxygenation status. It indicates the amount of 

oxygen dissolved in the blood, serving as a direct reflection of oxygen delivery to tissues. Monitoring PaO2 is 

especially critical in cases of respiratory failure, as it helps determine the need for oxygen supplementation or 

adjustments to ventilator settings. This insight can directly influence therapeutic strategies, improving patient 

outcomes (Baraban et al., 2022). 

An equally significant blood gas parameter is the PaCO2, which expresses the concentration of carbon dioxide 

in the arterial blood. It is one of the major markers of ventilation, and its abnormal level may suggest lesions in 

gas exchange. For example, its high levels may indicate hypoventilation, while low levels may suggest 

hyperventilation. Knowledge of the levels, therefore, optimizes ventilation strategies, including those needed in 

setting up mechanical ventilation (Browning, Kaiser, & Durbin, 1989). 

The pH value, as obtained from blood gas analysis, gives a reflection of the general acid-base status of the body. 

Both a decrease, reflecting acidosis, and an increase, reflecting alkalosis, can be for a variety of metabolic or 

respiratory conditions. According to DellaVolpe et al. 2014, monitoring of pH is very important in providing a 

diagnosis and treatment for disorders, such as acid-base imbalance that could make all the difference in patient 

care in the ICU. 
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The Role of the Critical Care Clinician  

The most critical issue in blood gas monitoring is the role of the critical care clinician. These workers are 

obligated to make sure that sample collection is carried out correctly; this requires knowledge of appropriate 

sampling techniques and, indeed, sample handling. Sample collection mistakes may include sample 

contamination, incorrect labeling of samples, which all finally result in wrong results and hence impede proper 

care Gershengorn et al., 2018). 

Standardized protocols minimize these risks and help develop the overall reliability of the blood gas data. 

The critical care clinicians should also communicate with the laboratory staff on issues related to 

communication. Relevant patient history, ongoing therapies, and current clinical presentation can help the 

laboratory personnel regarding the interpretation of blood gases. This can help the critical care provider to make 

decisions for the patient with the best and most applicable information possible on the patient condition at hand 

(Liou et al., 1993). 

Training and education also are indispensible while performing blood gas monitoring. Physicians are supposed 

to update themselves regarding the latest practice guidelines and recommendations to eliminate every possible 

chance of committing errors during the collection and interpretation of blood gas. Continued professional 

development promotes quality care and reduces every possibility of committing mistakes in blood gas 

monitoring. Martínez-Balzano et al. (2017). 

The Role of Laboratory Professionals 

The laboratory professionals play a very important role in analysing blood gases, which guarantees the accuracy 

and reliability of the test results. These professionals operate and maintain the equipment used for analysing 

blood gases. Equipment calibration, quality control, and routine maintenance prevent errors and assure high-

quality results during the analysis of blood gases (Melanson et al., 2007). 

Timeliness in reporting blood gas results is another key responsibility for laboratory teams. Delayed or 

inaccurate reporting can hinder clinical decision-making, especially in critical care scenarios where quick 

interventions are necessary. Integrating blood gas results into electronic health records (EHR) ensures that 

results are readily accessible to all members of the care team, which enhances communication and decision-

making (Muakkassa et al., 1990). 

Quality assurance processes are crucial for ensuring the integrity of blood gas testing procedures. Regular 

audits, error monitoring, and the establishment of key performance indicators (KPIs) help identify areas for 

improvement. By implementing continuous improvement strategies, laboratories can address any deficiencies in 

testing processes and optimize patient care (Pilon et al., 1997). 

Collaboration with Critical Care and Respiratory Therapy 

There should be collaboration between the laboratory professionals and critical care clinicians for maximum 

blood gas monitoring. Sharing such insights and clinical observations by the clinicians and laboratory staff will 

help in interpreting the blood gas results in the context of the overall clinical picture of the patient. This leads to 

the accuracy of diagnosis and improvement in treatment outcomes (Salam et al., 2003). 

The Role of Respiratory Therapists 

Respiratory therapists also play an indispensable part in blood gas monitoring. Understanding the aspects of 

respiratory physiology, these professionals contribute to interpreting blood gas results and adjusting ventilator 

settings. It is also in their discretion, as respiratory therapists, to recommend changes in the method of oxygen 

delivery and ventilation, based on the values of PaO2, PaCO2, and pH, to make appropriate respiratory care for 

the patient. Smoller &Kruskall, 1986. 

Besides, respiratory therapists communicate directly with the critical care clinician in order to modify the 

treatments according to the real-time changes. For example, it increases the ventilator settings if the patient has 

increased PaCO2 so as to better facilitate elimination of carbon dioxide. By incorporating the results of blood 

gas, the respiratory therapists enhance the effectiveness and accuracy of the care delivered. Bockholt et al., 

2022. 

Interdisciplinary Collaboration to Achieve Appropriate Patient Outcomes 

This includes equally close collaboration with the laboratory team. By sharing their insight into a patient's 

respiratory status, respiratory therapists help the laboratory professional contextualize blood gas results. This 

synergy between disciplines fosters a holistic approach to patient care and ensures that blood gas data is 

interpreted and acted upon appropriately. Thus, it holds that any interpretation of blood gas would fall in line 

with the professional input of Chandran et al.,2021. 

The aim will be to maximize blood gas monitoring by ensuring that health care organizations institute 

standardized protocols that allow for coherence in practice and reliability within teams. The protocols should 

cover the correct collection, handling, and transportation of samples and the appropriate timing and frequency of 

blood gas measurements. Standardization will minimize variation in blood gas monitoring and lead to better 

patient outcomes (Davis et al., 2013). 

Training and Education Overview Such a field of medicine requires thorough training and constant education in 

blood gas monitoring on the part of all professionals concerned. Training of critical care clinicians in the 
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appropriate collection of the blood sample must include recognition of asepsis and appropriate labeling. A 

laboratory professional should be educated about the latest blood gas analytic techniques and quality control 

methods. 

Respiratory therapists also need specialized training to interpret blood gas results and adjust treatment protocols 

effectively based on this data (DellaVolpe et al., 2014). 

Training programs should focus on increasing the technical know-how of the personnel in the health profession, 

but it should also build a sense of importance in the collaboration between disciplines. Joint training will help 

health care teams understand how to communicate and work together to interpret and act on blood gas results. 

This holistic education promotes teamwork culture and ensures each member of the team is fully prepared to 

create optimized patient care (Davis et al., 2013). 

Technological Development and Integration 

The technological development related to blood gas monitoring has a number of perspectives that might 

completely change this process: make it more efficient, highly accurate, and accessible. For example, point-of-

care blood gas analyzers enable rapid testing to be performed directly at the bedside, thus reducing the gap 

between sample collection and the reporting of results. This timely availability of data can be crucial in 

managing critically ill patients, since literally every minute counts (Bockholt et al., 2022). 

This will ensure immediate access by the health professional for timely intervention upon integration of blood 

gas results directly into the EHR system. In this respect, the integration allows for a smooth flow of information 

across disciplines. It thus updates the clinician, laboratory professional, and respiratory therapist in a timely 

fashion for informed decisions without undue delay. Technological development accompanied by effective 

interdisciplinary communication could guarantee better patient outcomes and effective use of health care 

resources(Roberts et al., 2021). 

Quality Assurance and Continuous Improvement 

Quality assurance is a continuous process, addressing the accuracy and reliability of blood gas testing. 

Continuous improvement strategies should be developed by each healthcare organization, comprising audits, 

monitoring of pre-analytical and analytical errors, and training of staff on best practice developments. Such 

efforts would reduce errors and enhance overall quality related to blood gas monitoring (Blum et al., 2015). 

Thus, this helps optimize blood gas monitoring through effective interdisciplinary communication and 

collaboration. The routine scheduled meeting and shared decision-making processes among critical care 

clinicians, laboratory professional, and respiratory therapists can help more strongly integrate clinical services 

related to patient care. These can help lead to more informed clinical decisions and improved clinical outcomes 

for the patient (DellaVolpe et al., 2014). 

The interdisciplinary application of various blood gas monitoring practices may provide the impetus toward 

better patient outcomes in the critical care environment. Blood gas analysis will continue to be a valid and 

reliable modality in the management of the critically ill patient as the profession continues to utilize 

standardized protocols, technology, and education in its practice (Browning et al., 1989). 

Effective blood gas monitoring requires a collaborative approach to blood gas monitoring among critical care, 

laboratory, and respiratory therapy professionals who are responsible for the care of critically ill patients. The 

health organization ensures that blood gas monitoring is optimized in order to enhance patient care, clinical 

decision-making, and outcomes by ensuring that each member understands their role, and also adopting some of 

the best practices (Pilon et al., 1997). 

Conclusion  

Blood gas monitoring is accepted as part of the care of critically ill patients since it imparts important 

information regarding respiratory and metabolic status. Through this process, healthcare professionals are able 

to monitor oxygenation, ventilation, and acid-base balance using key parameters like PaO2, PaCO2, and pH, 

thereby empowering them with critical decisions on the care of the patients. 

Accurate interpretation of blood gases is thus necessary for treatment adjustment, either through optimization of 

ventilator settings or correction of acid-base disorders. It helps integrate all the information from blood gases 

into clinical decision-making to facilitate timely interventions that will improve the outcomes of patients in the 

acute care setting. Blood gas monitoring requires a team approach, with active participation between critical 

care clinicians, laboratory personnel, and respiratory care practitioners. Each health professional in this process 

plays a crucial role in the accurate sampling of blood, interpretation of results in the appropriate clinical setting, 

and changing therapeutic intervention. Advances in technology, such as point-of-care analyzers and electronic 

health record integration, continue to facilitate the process, enhancing both efficiency and communication. 

Continuous education and maintenance for the same standards enhance dependability and accuracy in the blood 

gas testing system. Lastly, optimization of blood gas monitoring can help considerably towards improvement in 

a provider's ability for improving care and reducing complications of critically ill patients by inter-disciplinary 

collaboration and continuous professional development. 

 

 



Optimizing Blood Gas Monitoring: A Collaborative Approach across Critical Care, Laboratory, and Respiratory Therapy Disciplines 

 

483 
 

References: 
Al Ashry, H. S., Richards, J. B., Fisher, D. F., Sankoff, J., Seigel, T. A., Angotti, L. B., et al. (2018). Emergency 

department blood gas utilization and changes in ventilator settings. Respiratory Care, 63(1), 36–42. 

Baraban L, Spieth PM. (2022). Real-Time Monitoring of Blood Parameters in the Intensive Care Unit: State-of-

the-Art and Perspectives. J Clin Med, 11(9), 2408. 

Blum, F. E., Lund, E. T., Hall, H. A., Tachauer, A. D., Chedrawy, E. G., & Zilberstein, J. (2015). Reevaluation 

of the utilization of arterial blood gas analysis in the intensive care unit: Effects on patient safety and patient 

outcome. Journal of Critical Care, 30(2), 438.e1–438.e5. 

Bockholt R, Paschke S, Heubner L, Ibarlucea B, Laupp A, Janićijević Ž, Klinghammer S, Balakin S, Maitz MF, 

Werner C, Cuniberti G, 

Browning, J. A., Kaiser, D. L., & Durbin, C. G. (1989). The effect of guidelines on the appropriate use of 

arterial blood gas analysis in the intensive care unit. Respiratory Care, 34(4), 269–276. 

Chandran, J., D'Silva, C., Sriram, S., & Krishna, B. (2021). Clinical utility of arterial blood gas test in an 

intensive care unit: an observational study. Indian Journal of Critical Care Medicine: Peer-reviewed, Official 

Publication of Indian Society of Critical Care Medicine, 25(2), 172. 

Davis, M. D., Walsh, B. K., Sittig, S. E., & Restrepo, R. D. (2013). AARC clinical practice guideline: Blood gas 

analysis and hemoximetry. Respiratory Care, 58(10), 1694–1703. 

DellaVolpe, J. D., Chakraborti, C., Cerreta, K., et al. (2014). Effects of implementing a protocol for arterial 

blood gas use on ordering practices and diagnostic yield. Healthcare (Amsterdam), 2(2), 130–135. 

Gershengorn, H. B., Wunsch, H., Scales, D. C., & Rubenfeld, G. D. (2018). Trends in use of daily chest 

radiographs among US adults receiving mechanical ventilation. JAMA Network Open, 1(4), e181119. 

Liou, C. M., Lin, C. H., Kang, H. M., Liu, Y. C., & Tso, H. S. (1993). The influence of position and PEEP on 

arterial blood gas during operation. Ma Zui Xue Za Zhi, 31(2), 103–112. 

Martínez-Balzano, C. D., Oliveira, P., O’Rourke, M., Hills, L., & Sosa, A. F. (2017). An educational 

intervention optimizes the use of arterial blood gas determinations across ICUs from different specialties: A 

quality-improvement study. Chest, 151(3), 579–585. 

Melanson, S. E., Szymanski, T., Rogers, S. O., Jarolim, P., Frendl, G., Rawn, J. D., et al. (2007). Utilization of 

arterial blood gas measurements in a large tertiary care hospital. American Journal of Clinical Pathology, 

127(4), 604–609. 

Muakkassa, F. F., Rutledge, R., Fakhry, S. M., Meyer, A. A., & Sheldon, G. F. (1990). ABGs and arterial lines: 

The relationship to unnecessarily drawn arterial blood gas samples. Journal of Trauma, 30(9), 1087–1095. 

Pilon, C. S., Leathley, M., London, R., McLean, S., Phang, P. T., Priestley, R., et al. (1997). Practice guideline 

for arterial blood gas measurement in the intensive care unit decreases numbers and increases appropriateness of 

tests. Critical Care Medicine, 25(8), 1308–1313. 

Roberts, D., Ostryzniuk, P., & Loewen, E. (2021). Control and standardization of blood gas measurements 

across disciplines. Critical Care, 25(3), 1580-1582. 

Salam, A., Smina, M., Gada, P., et al. (2003). The effect of arterial blood gas values onextubation decisions. 

Respiratory Care, 48(11), 1033–1037. 

Smoller, B. R., &Kruskall, M. S. (1986). Phlebotomy for diagnostic laboratory tests in adults: Pattern of use and 

effect on transfusion requirements. New England Journal of Medicine, 314(19), 1233–1235. 


