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Abstract 

Background: Considering its unique pharmacology, ketamine has become a subject of interest for various 

therapeutic applications in intensive care as a dissociative anesthetic agent. The primary objective of this case series 

is to demonstrate the importance of using ketamine among patients who are critically ill. Various critical 

presentations have been explored by utilizing ketamine as one of the management strategies for these patients. 

Methods: We report six cases from our ICU where ketamine was used as either an adjunct or primary modality of 

treatment. These include refractory status asthmaticus, ARDS, acute pain management in an opioid-tolerant patient, 

refractory delirium, acute agitation and anxiety in an intubated patient, and neuropathic pain management. 

Results: In status asthmaticus, ketamine infusion improved bronchodilation and facilitated weaning from 

mechanical ventilation. In the course of ARDS, ketamine is allowed to reduce doses of sedatives and analgesics 

and to improve oxygenation. Ketamine provided effective analgesia in an opioid-tolerant patient and a patient with 

neuropathic pain. It also showed benefits in the management of refractory delirium, after which the level of 

consciousness and cooperation of the patient improved. Additionally, in a ventilated patient, intravenous ketamine 

lowered acute agitation and anxiety, followed by improved respiratory parameters. 

Conclusions: This case series illustrates the diverse utility of ketamine in critical care, ranging from managing 

asthma, ARDS, acute pain, delirium, and agitation to neuropathy management. The unique properties of ketamine, 

specifically its bronchodilatory effects, analgesic properties, and probably neuroprotective effects, make it a 

beneficial pharmacological adjunct or primary treatment in many clinical scenarios. However, proper dosing 

titrations and careful selection of the patient, with monitoring for possible adverse effects, are crucial when using 

ketamine in critically ill patients. Further studies are needed on evidence-based parameters for the appropriate 

application of ketamine in the different scenarios occurring in critical care. 
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Introduction 

Ketamine is a dissociative anesthetic agent that was first synthesized 

almost 60 years ago, similar in structure to phencyclidine. It is a Selective 

non-competitive N-Methyl-D-aspartate (NMDA) receptor antagonist 

prepared as a racemic mixture of two enantiomers, which have somewhat 

different affinities to receptors. Ketamine has gained increasing attention 

for its potential applications in critical care [1]. Historically, ketamine has 

been used for anesthesia and procedural sedation, but recently, a number 

of studies pointed out the peculiar properties that may benefit a large 

number of clinical scenarios seen in critically ill patients [2,3]. In this case 

series, we present six cases from our ICU where ketamine was used in an 

adjunct or primary treatment modality to exemplify this agent's versatility 

in diverse clinical scenarios. 

Materials And Methods 

Case 1: Refractory Status Asthmaticus 

A 32-year-old female with a history of severe asthma was transferred to 

ICU from ward with refractory status asthmaticus. Her respiratory distress 

did not improve despite aggressive treatment with bronchodilators, 

corticosteroids and continuous nebulization with oxygen therapy. On 

discretion of ICU team, ketamine was initiated as a continuous infusion at 

a low dose of 0.1 mg/kg/hr and resulted in improved bronchodilation and 

a decrease in the work of breathing within 24 hours. The patient's condition 

stabilized, and she was successfully weaned off mechanical ventilation. 

Case 2: Acute Respiratory Distress Syndrome (Ards) 

A 56-year-old male patient developed severe ARDS as a complication to 

pneumonia and required deep sedation with paralysis for lung-protective 

ventilation in ICU. Ketamine was added to his sedation regimen at a 

dosage of 0.5 mg kg-1 h-1, after which other sedatives and analgesics were 

reduced. Oxygenation improved gradually over next 2-3 days, and there 
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were no important adverse effects noted during the 10-day course of the 

ketamine infusion. 

Case 3: Acute Pain Management In Opioid-Tolerant Patient 

This 48-year-old male has a history of opioid dependence for his chronic 

lower back pain and was admitted to the ICU with septic shock after 

surgery for a perforated appendix on the 2nd day of surgery. His pain could 

not be controlled by conventional analgesic regimens along with opioids. 

Ketamine was initiated as an adjunct analgesic and used at a low dose of 

0.1 mg/kg/hr, with improved pain control and reduction in opioid 

requirements without significant adverse effects. The patient was shifted 

to the surgical ward from the Intensive unit following a full recovery 

within 3 days. 

Case 4: Refractory Delirium In A Critically Ill Patient 

A 72-year-old female with severe sepsis developed refractory delirium 

despite optimal management with antipsychotics and environmental 

measures. Ketamine was added to her sedation regimen at a dose of 0.2 

mg/kg/hr, leading to a significant improvement in her delirium symptoms 

within 24 hours. The patient's level of consciousness and cooperation 

improved, facilitating her participation in physical therapy and overall 

recovery. 

Case 5: Acute Agitation And Anxiety In A Ventilated Patient 

A 64-year-old male was in acute respiratory failure and required 

mechanical ventilation but became increasingly agitated and anxious, 

thereby compromising his ventilator management. A low-dose ketamine 

infusion of 0.1 mg/kg/hr was initiated, with significant abatement of 

agitation and improvement in respiratory parameters noted within hours. 

Gradually patient weaned off from the ventilator and shifted back to the 

medicine ward. 

Case 6: Neuropathic Pain Management In A Critically Ill Patient 

A 41-year-old female with Guillain-Barré syndrome was admitted to the 

ICU with very bad neuropathic pain refractory to conventional analgesics. 

After being started on the supplement of ketamine at a dosage of 0.3 

mg/kg/hr, the patient showed dramatic pain relief and improved tolerance 

to physical therapy sessions without significant side effects. {table 1}  

 

In our experience, ketamine demonstrated versatility in managing diverse 

clinical scenarios encountered in critically ill patients, including refractory 

asthma, ARDS, acute pain management, delirium, agitation, and 

neuropathic pain. 

Results 

In the case of refractory status asthmaticus, ketamine infusion resulted in 

improved bronchodilation and facilitated weaning from mechanical 

ventilation. In ARDS, ketamine allowed for a reduction in sedative and 

analgesic doses while improving oxygenation. Ketamine provided 

effective analgesia in an opioid-tolerant patient and a patient with 

neuropathic pain. It also demonstrated benefits in managing refractory 

delirium, improving the patient's level of consciousness and cooperation. 

Additionally, ketamine effectively reduced acute agitation and anxiety in 

a ventilated patient, leading to improved respiratory parameters. 

Discussion 

The cases presented in this series illustrate the diverse clinical indication 

and uses of ketamine in critical care. With the properties of 

bronchodilation, analgesia, and perhaps neuroprotective effects, it has 

been useful as an adjunct or even primary treatment for a range of life-

threatening conditions in the critical care settingS. Stimulation of the N-

methyl-D-aspartate receptor in the peripheral nervous system leads to 

release as norepinephrine and other catecholamines [1]. Common adverse 

effects of ketamine are due to this catecholamine release: tachycardia, 

hypertension, and bronchodilation [4]. This latter effect has led to use of 

ketamine as an adjunct therapy in status asthmaticus. In cases of refractory 

status asthmaticus and ARDS, the bronchodilatory effects of ketamine 

were harnessed to facilitate oxygenation and mechanical ventilation. This 

drug has been described to decrease airway resistance and increase 

compliance; thus, it may be a potential adjunct in the care of respiratory 

illnesses [5]. Ketamine has shown particular benefit in the management of 

acute pain in opioid-tolerant patients and neuropathic pain, as illustrated in 

Cases 3 and 6. The action mechanism of this compound uniquely involves 

antagonism at the NMDA receptor level, a very effective analgesia 

associated with low potential for respiratory depression normally 

associated with traditional opioid analgesics. Uprety et al. described the 

case report on the use of low-dose ketamine infusion as an adjuvant to 

opioids for pain management in a 31-year-old patient with sickle cell 

disease [6]. In this case report, a low-dose ketamine infusion was given to 

the patient, after which an improvement in subjective pain intensity and 

significant reduction in opioid dosage requirements were seen. These 

findings are in keeping with a prospective observational study that 

examined the use of ketamine in children presenting to the emergency 

department for status asthmaticus, with a loading dose of 1 mg/kg followed 

by an infusion of 0.75 mg/kg/h [7]. Ketamine reduced breathing frequency 

and clinical asthma score, comparable to the corresponding increase in 

oxygen saturations. Interestingly, ketamine has demonstrated potential 
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benefits in the management of refractory delirium and agitation in 

critically ill patients, as illustrated in the cases 4 and 5. Delirium is a 

common and serious postoperative complication; some evidences suggest 

that intraoperative administration of subanaesthetic dose of ketamine for 

postoperative analgesia may have a role in preventing delirium [8,9]. Some 

critically ill patients on mechanical ventilation, often requiring continuous 

sedatives to quell agitation, reduce excessive oxygen consumption, and 

assist with care [10]. Nevertheless, prolonged sedation can lead to various 

negative outcomes such as extended stays in the intensive care unit (ICU), 

increased financial burden, and higher mortality rates. Midazolam, a 

commonly used benzodiazepine for sedation, can lead to acute withdrawal 

symptoms with acute restlessness, confusion, paranoid ideas, and 

hallucinations, if it is abruptly discontinued after prolonged use [11]. On 

the other hand, large doses of propofol can cause propofol infusion 

syndrome, a syndrome characterized by metabolic acidosis, muscle 

destruction, high lipid levels, and liver changes [12].Ketamine on the other 

hand acts as a dissociative anesthetic agent and is actually very effective 

in dissociating the central nervous system from the environment. It causes 

sedation and amnesia, analgesia but, on the other hand, maintains 

respiratory functions, cardiovascular stability, and airway reflexes. These 

properties, perhaps in association with anti-inflammatory and 

neuroprotective potential, may lead to improved management of 

symptoms, which can enable better cooperation with the patient [13].The 

cases presented in this series highlight the potential benefits of using 

ketamine in various critical care scenarios. It needs to be kept in mind, 

however, that the use of ketamine in critical care needs to be carefully 

monitored and managed in an individualized manner. Relevant side effects 

of high-dose continuous infusion ketamine use, like psychomimetic 

symptoms, hemodynamic instability, and increased intracranial pressure, 

need to be accounted for and managed with caution [14]. Any use of 

ketamine in critical care should be done on the basis of monitoring of vital 

signs, mental status, emergence of adverse effects, and dose adjustment or 

change in the mode of administration as indicated. 

Limitations : The major limitation of this case series is the fact that 

only six patients were included; hence, this series may thus not be 

representative of the critically ill population in general. Additionally, the 

lack of a control group makes it difficult to attribute the observed outcomes 

solely to ketamine, as other concurrent treatments may have influenced the 

results. Some bias in data collection or interpretation may have also 

resulted from its retrospective nature. Also, the generalizability of the 

results is reduced by diverse clinical conditions of the cases and different 

dosages of ketamine administered. The short-term follow-up itself makes 

it impossible to evaluate long-term effects and possible adverse outcomes 

from using ketamine in these patients. Further large-scale, randomized 

controlled trials are needed to validate these findings and establish 

standardized protocols for ketamine use in critical care settings  

Conclusions 

This case series contributes to a growing body of literature supporting the 

expanding role of ketamine in the critical care setting as a therapeutic agent 

with great potential value in a wide range of difficult clinical scenarios. 

However, in critically ill patients, use of ketamine needs to be tailored to 

the individual patient, with careful selection of the patient, titration of the 

dosage, and vigilance for possible adverse effects. Further studies are also 

needed before evidence-based recommendations can be formulated for the 

optimal use of ketamine in different critical care scenarios, as well as 

assessment of its long-term safety and efficacy in this patient population. 
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