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Objectives: 
1. List ways ketamine can be used in the initial management of the TCD patient 
2. Utilize a new medication regimen when treating intubated patients 
3. Identify appropriate discharge pain management with consideration of the current opioid crisis 
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P5, Terentiev V2, Fromm C2. 

STUDY OBJECTIVE: 

We assess and compare the analgesic efficacy and safety of subdissociative intravenous-

dose ketamine with morphine in emergency department (ED) patients. 

METHODS: 

This was a prospective, randomized, double-blind trial evaluating ED patients aged 18 to 55 years and 

experiencing moderate to severe acute abdominal, flank, or musculoskeletal pain, defined as a numeric 

rating scale score greater than or equal to 5. Patients were randomized to receive ketamine at 0.3 mg/kg 

or morphine at 0.1 mg/kg by intravenous push during 3 to 5 minutes. Evaluations occurred at 15, 30, 60, 

90, and 120 minutes. Primary outcome was reduction in pain at 30 minutes. Secondary outcome was the 

incidence of rescue analgesia at 30 and 60 minutes. 

RESULTS: 

Forty-five patients per group were enrolled in the study. The primary change in mean pain scores was not 

significantly different in the ketamine and morphine groups: 8.6 versus 8.5 at baseline (mean difference 

0.1; 95% confidence interval -0.46 to 0.77) and 4.1 versus 3.9 at 30 minutes (mean difference 0.2; 95% 

confidence interval -1.19 to 1.46; P=.97). There was no difference in the incidence of rescue fentanyl 



analgesia at 30 or 60 minutes. No statistically significant or clinically concerning changes in vital signs 

were observed. No serious adverse events occurred in either group. Patients in the ketamine group 

reported increased minor adverse effects at 15 minutes post-drug administration. 

CONCLUSION: 

Subdissociative intravenous ketamine administered at 0.3 mg/kg provides analgesic effectiveness and 

apparent safety comparable to that of intravenous morphine for short-term treatment of acute pain in the 

ED. 
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The use of subdissociative-dose ketamine for acute pain in the emergency department. 
Sin B1, Ternas T, Motov SM. 

OBJECTIVES: 

Ketamine is a well-known anesthetic with its use trailing back to the 1960s. It has antagonistic effects at 

the N-methyl-d-aspartate receptor. There is emerging literature to suggest the use of subdissociative-

dose ketamine (SDDK) for pain reduction. This evidence-based review evaluates the evidence regarding 

the use of SDDK for acute pain control in the emergency department (ED). 

METHODS: 

The MEDLINE and EMBASE databases were searched. Randomized controlled trials (RCTs) that 

described or evaluated the use of SDDK for acute pain in the ED were included. Literature was excluded 

if it was not published in English. Duplicate articles, unpublished reports, abstracts, and review articles 

were also excluded. Quality assessment and evaluation of literature were evaluated based on the 

GRADE criteria. The primary outcome of interest in this review was the difference in pain score from 

baseline to cutoff time as specified in the studies. Secondary outcome measures were the incidence of 

adverse events and reduction in the amount of adjuvant opioids consumed by patients who received 

SDDK. 

RESULTS: 

Four RCTs met the inclusion criteria, which enrolled a total of 428 patients. Three adult trials and one 

pediatric trial were identified. The level of evidence for the individual trials ranged from low to moderate. A 

significant reduction in pain scores was only found in two of the four trials. One trial found a significant 

reduction in mean pain scores when ketamine was compared to morphine (p < 0.05). Another trial 

reported a significant decrease in mean distress scores, favoring SDDK over fentanyl (1.0 vs. 2.7, p < 

0.05). One trial found a significant reduction in the amount of morphine consumed, 



favoring ketamine over placebo (0.14 mg/kg, 95% confidence interval [CI] = 0.13 to 0.16 mg/kg vs. 0.2 

mg/kg, 95% CI = 0.18 to 0.22 mg/kg; p < 0.001). An emergence phenomenon was reported in one trial. 

CONCLUSIONS: 

Four RCTs with methodologic limitations failed to provide convincing evidence to either support or refute 

the use of SDDK for acute pain control in the ED. 
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INTRANASAL KETAMINE FOR PROCEDURAL SEDATION 
Dani Hall, Alison Robinson 

Abstract 
Objectives & Background The safety of intravenous ketamine in procedural sedation is well described.1 

2 Guidelines produced by NICE3 and the College of Emergency Medicine4 are used by Emergency 
Departments (ED) nationwide. To avoid cannulation, opioids are frequently administered to children 
intranasally5, avoiding first-pass metabolism.6 Intranasal ketamine (INK) is an effective analgesic in 
children7 and has been successfully utilised in prehospital and military settings.8 9 However, a recent 
survey revealed that INK is not currently in use in UK paediatric EDs.10 

To determine the current level of evidence of the use of INK in procedural sedation in children we 
developed a clinical scenario and three part question. 

A 4 year old child presents with a lip laceration. Options for closure are under procedural sedation in the 
ED or general anaesthetic in theatre. You feel he would be suitable for procedural sedation. Your 
department's policy is intravenous ketamine. However the child is very upset and you feel the trauma of 
cannulation will adversely affect quality of sedation. Would INK be an alternative? 

Methods In [children undergoing procedural sedation] does [intranasal ketamine] result in [rapid onset, 
safe, effective sedation without prolonged recovery]? 

Using the search strategy outlined in table 1, seven relevant papers were identified.11–18 

Results Efficacy 

INK can be successfully used to sedate children for dental procedures at 3–6 mg/kg.11–13 5 mg/kg 
facilitates cannulation prior to induction of anaesthesia.14–16 An ED based double-blinded RCT compared 
sedation with 3,6 and 9mg/kg INK17. The study was small and was terminated early due to high sedation 
failures. 

Safety 

All studies demonstrated 3–9 mg/kg INK is safe, with no serious adverse events. 

Efficiency 

At 3–9mg/kg, time to onset ranged from 3.6–9.4 minutes with recovery time between 30–69 minutes.11–17 

Conclusion An ideal agent for procedural sedation in the Paediatric ED is safe, easily delivered with 
rapid onset and recovery. The limited but growing evidence supports the use of INK to achieve this, 
although ideal dose is still unclear. All published studies to date have varying flaws with strict protocols 
defining adequate sedation and a lack of validated dissociative sedation scale potentially limiting reported 
success. More studies are emerging with a recent proposal presented to the PERUKI group. INK may still 
make its way into Paediatric EDs in the not too distant future. 
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series. 
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OBJECTIVES: 

The objective was to examine the feasibility, effectiveness, and adverse effect profile 

of intranasal ketamine for analgesia in emergency department (ED) patients. 

METHODS: 

This was a prospective observational study examining a convenience sample of patients aged older than 

6 years experiencing moderate or severe pain, defined as a visual analog scale (VAS) score of 50 mm or 

greater. Patients received 0.5 to 0.75 mg/kg intranasalketamine. Pain scores were recorded on a 

standard 100-mm VAS by trained investigators at baseline, then every 5 minutes for 30 minutes, and then 

every 10 minutes for an additional 30 minutes. The primary outcome was the number and proportion of 

patients experiencing clinically significant reductions in VAS pain scores, defined as VAS reductions of 

13 mm or more, within 30 minutes. Secondary outcomes included the median reduction in VAS, the 

median time required to achieve a 13 mm reduction in VAS, vital sign changes, and adverse events. 

Continuous data are reported with medians and interquartile ranges (IQRs). The Wilcoxon signed-ranks 

test was used to assess changes in VAS scores. Adverse effects are reported with proportions and 95% 

confidence intervals (CIs). 

RESULTS: 

Forty patients were enrolled with a median age of 47 years (IQR = 36 to 57 years; range = 11 to 79 years) 

for primarily orthopedic injuries. A reduction in VAS of 13 mm or more within 30 minutes was achieved in 

35 patients (88%). The median change in VAS at 30 minutes was 34 mm (44%). Median time required to 

achieve a 13 mm VAS reduction was 9.5 minutes (IQR = 5 to 13 minutes; range = 5 to 25 minutes). No 

serious adverse effects occurred. Minor adverse effects included dizziness (21 patients, 53%; 95% 

CI = 38% to 67%), feeling of unreality (14 patients, 35%; 95% CI = 22% to 50%), nausea (four patients, 

10%; 95% CI = 4% to 23%), mood change (three patients, 8%; 95% CI = 3% to 20%), and changes in 

hearing (one patient, 3%; 95% CI = 0% to 13%). All adverse effects were transient and none required 

intervention. There were no changes in vital signs requiring clinical intervention. 

CONCLUSIONS: 

Intranasal ketamine reduced VAS pain scores to a clinically significant degree in 88% of ED patients in 

this series. Adverse effects were minor and transient. Intranasal ketamine may have a role in the 

provision of effective, expeditious analgesia to ED patients. 
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Ketamine as a first-line treatment for severely agitated emergency department patients. 
Riddell J1, Tran A2, Bengiamin R3, Hendey GW4, Armenian P3. 

OBJECTIVE: 

Emergency physicians often need to control agitated patients who present a danger to themselves and 

hospital personnel. Commonly used medications have limitations. Our primary objective was to compare 

the time to a defined reduction in agitation scores for ketamine versus benzodiazepines and haloperidol, 

alone or in combination. Our secondary objectives were to compare rates of medication redosing, vital 

sign changes, and adverse events in the different treatment groups. 

METHODS: 

We conducted a single-center, prospective, observational study examining agitation levels in acutely 

agitated emergency department patients between the ages of 18 and 65 who required sedation 

medication for acute agitation. Providers measured agitation levels on a previously validated 6-point 

sedation scale at 0-, 5-, 10-, and 15-min after receiving sedation. We also assessed the incidence of 

adverse events, repeat or rescue medication dosing, and changes in vital signs. 

RESULTS: 

106 patients were enrolled and 98 met eligibility criteria. There was no significant difference between 

groups in initial agitation scores. Based on agitation scores, more patients in the ketamine group were no 

longer agitated than the other medication groups at 5-, 10-, and 15-min after receiving medication. 

Patients receiving ketamine had similar rates of redosing, changes in vital signs, and adverse events to 

the other groups. 

CONCLUSION: 

In highly agitated and violent emergency department patients, significantly fewer patients 

receiving ketamine as a first line sedating agent were agitated at 5-, 10-, and 15-min. Ketamine appears 

to be faster at controlling agitation than standard emergency department medications. 

INTUBATION SEDATION PROTOCOL 
 
Anesth Analg. 2016 Oct;123(4):903-9. doi: 10.1213/ANE.0000000000001393. 

Impact of an Analgesia-Based Sedation Protocol on Mechanically Ventilated Patients in a Medical 
Intensive Care Unit. 
Faust AC1, Rajan P, Sheperd LA, Alvarez CA, McCorstin P, Doebele RL. 

BACKGROUND: 



Recent attention to adverse effects of intensive care unit (ICU) sedation has led to the use of strategies 

that target a "lighter" depth of sedation. Among these strategies are "analgosedation" protocols, which 

prioritize pain management and preferentially use IV opioids before administration of continuously infused 

sedatives such as propofol or midazolam. We hypothesized that using an analgosedation protocol would 

result in a shorter duration of mechanical ventilation than a protocol with greater emphasis on IV 

sedatives 

METHODS: 

: We conducted a retrospective study comparing the duration of mechanical ventilation before and after 

implementation of an analgosedation protocol in a 24-bed medical ICU. Patients were aged 18 years or 

older and required mechanical ventilation where a light level of sedation was clinically appropriate. 

Exclusion criteria included a clinical need for deeper levels of sedation or tracheal intubation confined to 

the perioperative period. 

RESULTS: 

Seventy-nine patients were included in the postimplementation group and 65 in the preimplementation 

group. After adjustment for baseline covariates, introduction of the 2013 analgosedation protocol was 

associated with a decreased duration of mechanical ventilation (-26.62 hours; 95% confidence interval, - 

44.98 to -8.26, P = 0.005). Patients managed with the analgosedation protocol experienced a lighter level 

of sedation (median Richmond Agitation-Sedation Scale, -2.57 vs -1.25, P = 0.001) and improved pain 

management (median Critical-Care Pain Observation Tool score, 2.0 vs 1.5, P = 0.03). The use of 

continuously infused sedatives was reduced by 54.3% (92.3% vs 38.0%, P < 0.001). 

CONCLUSIONS: 

Our findings suggest that implementation of an analgosedation protocol was associated with an overall 

lighter level of sedation, shorter mean ventilator duration, and a reduced use of continuous infusion 

sedatives. Further studies are needed to assess the impact of such protocols on ICU delirium. 
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STUDY OBJECTIVE: 

Opioid abuse and overdose constitute an ongoing health emergency. Many presume opioids have little 

potential for iatrogenic addiction when used as directed, particularly in short courses, as is typical of 

the emergency department (ED) setting. We preliminarily explore the possibility that initial exposure to 

opioids by EDs could be related to subsequent opioid misuse. 

METHODS: 

This cross-sectional study surveyed a convenience sample of patients reporting heroin or nonmedical 

opioid use at an urban, academic ED. We estimated the proportion whose initial exposure to opioids was 

a legitimate medical prescription and the proportion of those prescriptions that came from an ED. 

Secondary measurements included the proportion of patients receiving nonopioid substances before 

initial opioid exposure, the source of opioids between initial exposure and onset of regular nonmedical 

use, and time from initial prescription to opioid use disorder. 

RESULTS: 

Of 59 subjects, 35 (59%; 95% confidence interval [CI] 47% to 71%) reported they were first exposed to 

opioids by a legitimate medical prescription, and for 10 of 35 (29%; 95% CI 16% to 45%), 

the prescription came from an ED. Most medically exposed subjects (28/35; 80%; 95% CI 65% to 91%) 

reported nonopioid substance use or treatment for nonopioid substance use disorders preceding the 

initial opioid exposure. Emergency providers were a source of opioids between exposure and onset of 

regular nonmedical use in 11 of 35 cases (31%; 95% CI 18% to 48%). Thirty-one of the 35 medically 

exposed subjects reported the time of onset of nonmedical use; median time from exposure to onset of 

nonmedical use was 6 months for use to get high (N=25; interquartile range [IQR] 2 to 36), 12 months for 

regular use to get high (N=24; IQR 2 to 36), 18 months for use to avoid withdrawal (N=26; IQR 2 to 38), 

and 24 months for regular use to avoid withdrawal (N=27; IQR 2 to 48). Eleven subjects (36%; 95% CI 

21% to 53%) began nonmedical use within 2 months, and 9 of 11 (82%; 95% CI 53% to 96%) reported 

nonopioid substance use or treatment for alcohol abuse before initial opioid exposure. 

CONCLUSION: 

Although short-term opioid administration by emergency providers is unlikely to cause addiction by itself, 

ED opioid prescriptions may contribute to the development of addiction in some patients. There is an 

urgent need for further research to estimate long-term risks of short-course opioid therapy so that the risk 

of iatrogenic addiction can be appropriately balanced with the benefit of analgesia. 

Ann Emerg Med. 2016 Aug;68(2):209-12. doi: 10.1016/j.annemergmed.2016.01.026. Epub 2016 Mar 10. 
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Opioids and the Emergency Physician: Ducking Between Pendulum Swings. 
Yealy DM1, Green SM2. 
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Characteristics of Initial Prescription Episodes and Likelihood of Long-Term Opioid Use - United 
States, 2006-2015. 
Shah A, Hayes CJ, Martin BC. 
Abstract 

Because long-term opioid use often begins with treatment of acute pain (1), in March 2016, the CDC 

Guideline for Prescribing Opioids for Chronic Pain included recommendations for the duration 

of opioid therapy for acute pain and the type of opioid to select when therapy is initiated (2). However, 

data quantifying the transition from acute to chronic opioid use are lacking. Patient records from the IMS 

Lifelink+ database were analyzed to characterize the first episode of opioid use among commercially 

insured, opioid-naïve, cancer-free adults and quantify the increase in probability of long-term use 

of opioids with each additional day supplied, day of therapy, or incremental increase in cumulative dose. 

The largest increments in probability of continued use were observed after the fifth and thirty-first days on 

therapy; the second prescription; 700 morphine milligram equivalents cumulative dose; and first 

prescriptions with 10- and 30-day supplies. By providing quantitative evidence on risk for long-term use 

based on initial prescribing characteristics, these findings might inform opioid prescribing practices. 
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