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Abstract  

Peri-operative anaphylaxis is a rare but potentially 

life-threatening complication of anesthesia, requiring prompt 

recognition and intervention. By providing real-time feedback 

on ventilation and perfusion, EtCO2 monitoring can aid in the 

early identification of anaphylactic shock and guide 

resuscitative efforts. Adrenaline remains the cornerstone of 

treatment for anaphylaxis, and titration of adrenaline dosing 

based on clinical response and EtCO2 levels may help prevent 

under- or over-dosing. This review discusses the evidence 

supporting the use of EtCO2 monitoring and adrenaline 

titration in the management of peri-operative anaphylaxis and 

 
 

provides practical recommendations for their implementation 

in clinical practice. 
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Introduction 

Peri-operative anaphylaxis is a rare but serious complication 

of anesthesia, with an estimated incidence of 1 in 10,000 to 

20,000 cases(1). Prompt recognition and treatment are 

essential for optimal outcomes, yet the diagnosis of 

anaphylaxis can be challenging in the peri-operative setting 

due to overlapping clinical manifestations and the need for 

differential diagnosis with other causes of hemodynamic 

instability(2). But it presents with a wide range of clinical 

manifestations, including cutaneous, respiratory, 

Komail Wasel Alamer1, Murtadha Abdulkarim Alrushaydan2, Khalid Jawad Alhaddad3, Qassem Habib Bu Sbih3, 

Muntathir Khalifah Alomayshi3, Abdullah Saud Alismail2, Abdulkareem Abdullah Abdullah  Alsubi1, Ahmed Naji 

Al Yousif1, Mahdi Abduallah Al Sultan1, Amnah Ibrahim Alrasheed4, Alshulayyil Abdulaziz  Khalid A 2 

1. Prince Saud Bin Jalawi Hospital , Saudi Arabia. 

2. Maternity And Children Hospital, Saudi Arabia. 

3. Al Jaber Ent Oph Hospital , Saudi Arabia. 

4. Hospital Al Lith General , Saudi Arabia. 

Peri-Operative Anaphylaxis Management 



 

83 

 

 

cardiovascular, and gastrointestinal symptoms. These 

symptoms can mimic other perioperative complications, 

making diagnosis challenging. However, certain clinical 

features, such as sudden onset hypotension, bronchospasm, 

and cutaneous reactions, should raise suspicion for 

anaphylaxis(3). The diagnosis of peri-operative anaphylaxis 

relies on a combination of clinical assessment, serum tryptase 

measurement, and allergen-specific testing. Serum tryptase 

levels are elevated during acute anaphylaxis and can help 

confirm the diagnosis retrospectively. Allergen-specific 

testing, such as skin prick testing and serum IgE measurement, 

can identify the causative agents (2),(4). 

The management of peri-operative anaphylaxis involves a 

multi-faceted approach aimed at stabilizing the patient's 

condition and identifying and removing the offending agent. 

Key principles include: 

Immediate cessation of the suspected trigger (e.g., anesthetic 

agents, latex). 

Airway management and oxygen supplementation to ensure 

adequate ventilation. 

Administration of intravenous fluids and vasopressors to 

support hemodynamic stability. 

Prompt administration of adrenaline (epinephrine) as the 

first-line treatment for anaphylaxis, with dosing based on 

clinical severity (5) 

End-tidal Carbon Dioxide Monitoring 

End-tidal carbon dioxide (EtCO2) monitoring has emerged as 

a valuable tool in the management of peri-operative 

anaphylaxis, offering real-time feedback on ventilation and 

perfusion status. Adrenaline remains the mainstay of treatment 

for anaphylaxis, but optimal dosing strategies are debated. 

This review aims to explore the role of EtCO2 monitoring and 

adrenaline titration in optimizing the management of 

peri-operative anaphylaxis. 

 EtCO2 monitoring provides continuous non-invasive 

measurement of carbon dioxide levels in exhaled breath, 

reflecting alveolar ventilation and pulmonary perfusion. In the 

context of anaphylaxis, a sudden decrease in EtCO2 may 

indicate severe bronchoconstriction or cardiovascular 

collapse, prompting early intervention(3). Several studies 

have demonstrated the utility of EtCO2 monitoring in 

detecting anaphylactic shock and guiding resuscitative efforts 

in both adult and pediatric populations(6),(7). Furthermore, 

EtCO2 levels can serve as a prognostic indicator, with 

persistent hypercapnia indicating ongoing cardiovascular 

compromise and the need for aggressive treatment (8). 

End-tidal Carbon Dioxide Monitoring in Perioperative 

Anaphylaxis 

End-tidal carbon dioxide (EtCO2) monitoring plays a crucial 

role in the management of perioperative anaphylaxis, aiding in 

early recognition and guiding resuscitative efforts. This 

section explores the utility of EtCO2 monitoring in the context 

of perioperative anaphylaxis, supported by relevant 

references. 

Early Detection of Cardiovascular Collapse 

EtCO2 monitoring provides continuous, non-invasive 

measurement of carbon dioxide levels in exhaled breath, 

reflecting alveolar ventilation and pulmonary perfusion. 
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During perioperative anaphylaxis, a sudden decrease in 

EtCO2 levels may indicate severe bronchoconstriction or 

cardiovascular collapse, prompting timely intervention (3) 

Prognostic Indicator 

Several studies have demonstrated the prognostic value of 

EtCO2 monitoring in perioperative anaphylaxis. Persistent 

hypercapnia, indicated by elevated EtCO2 levels, may signify 

ongoing cardiovascular compromise and the need for 

aggressive resuscitation efforts(4)(7). 

Pediatric Considerations  

In pediatric patients, EtCO2 monitoring is particularly 

valuable due to the challenges associated with assessing 

clinical status and response to treatment. Studies have shown 

that EtCO2 monitoring aids in the early detection of 

hemodynamic instability and guides appropriate management 

in children undergoing anesthesia(12),(13) 

Clinical Guidelines 

Recent clinical guidelines emphasize the importance of EtCO2 

monitoring in the management of perioperative anaphylaxis. 

The American Society of Anesthesiologists (ASA) 

recommends the use of capnography, including EtCO2 

monitoring, for all patients undergoing anesthesia to facilitate 

early detection of adverse events, including anaphylaxis(14) 

Adrenaline Titration 

Adrenaline (epinephrine) remains the cornerstone of treatment 

for perioperative anaphylaxis, and its dosing plays a critical 

role in patient outcomes. This section explores the concept of 

adrenaline titration in the management of perioperative 

anaphylaxis, supported by relevant references. 

Optimizing Adrenaline Dosing 

Anaphylaxis can lead to rapid cardiovascular collapse, 

necessitating prompt administration of adrenaline to 

counteract vasodilation and bronchoconstriction. However, 

the optimal dose of adrenaline in the perioperative setting is 

debated, with concerns about under- or over-dosing(5) . 

Titration Based on Clinical Response 

Adrenaline dosing should be individualized based on the 

patient's clinical response to treatment. Guidelines recommend 

starting with low-dose adrenaline boluses and titrating to 

effect based on hemodynamic parameters such as blood 

pressure and heart rate(9). 

Pediatric Considerations 

Pediatric patients may require different adrenaline dosing 

strategies due to differences in physiology and drug 

metabolism. Studies have shown that age-appropriate dosing 

and titration of adrenaline are essential for optimizing 

outcomes in children with perioperative anaphylaxis(10). 

Clinical Guidelines 

Recent clinical guidelines emphasize the importance of 

adrenaline titration in the management of perioperative 

anaphylaxis. The World Allergy Organization (WAO) 

recommends the use of incremental dosing protocols and 

titration to effect based on clinical response (11) 

Conclusion 

 Peri-operative anaphylaxis requires prompt recognition and 

intervention to prevent adverse outcomes. EtCO2 monitoring 

offers valuable real-time feedback on ventilation and 

perfusion status, aiding in the early identification of 
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anaphylactic shock. Adrenaline remains the cornerstone of 

treatment, and titration of adrenaline dosing based on clinical 

response and EtCO2 levels may optimize outcomes. Future 

research is needed to further elucidate the role of EtCO2 

monitoring and adrenaline titration in peri-operative 

anaphylaxis management and refine treatment algorithms for 

this rare but potentially life-threatening complication. 
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