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ABSTRACT

Objective: Ketamine use is increasing across the US with 33% of EMS protocols autho-
rizing use in 2018. This study evaluates the ketamine use in a single large urban/
suburban fire-based EMS system.

Methods: Prehospital electronic medical records from 1/2021 to 12/2021 were queried 
for ketamine use. Data included: date, time, unit number, dose, route, and primary 
impression. Patients were grouped as low-dose or high-dose ketamine. Low-dose 
ketamine was defined as 0.2mg/kg intravenous (IV), intramuscular (IM), or in-
traosseous (IO) for adjunct pain control or severe respiratory distress. High-dose 
ketamine was defined as ≥2mg/kg IV/IO/IM for severe pain, severe burns, hyperac-
tive delirium, post-intubation sedation, or presumed asthma-induced cardiac arrest. 
Since patient weights were unavailable, we considered 60mg or less of ketamine as 
low-dose, and over 60mg as high-dose. Descriptive and temporal statistics, chi-
square, and t-test were used. 

Results: 711 total records of ketamine use were obtained. 19 were excluded due to 
missing dosage. 576 patients received 692 doses of ketamine (108 patients received 2 
doses and 8 patients 3 doses). Low-dose ketamine was administered to 102 patients 
(23 IM, 79 Vascular). High-dose ketamine was administered to 474 patients (343 IM, 
129 Vascular, 2 Other). Average first dose for low-dose ketamine was 27.57mg +/- 
12.57mg with median 25mg (IQR 20mg-30mg, abnormal distribution). Average first 
dose for high-dose ketamine was 223.03mg +/- 91.98 mg with median 200mg (IQR 
200mg-300mg). Ketamine was re-dosed 19% of the time. Ketamine use was not statis-
tically different during the dayshift of the week. Peak daily ketamine use was from 
1600-2000 hrs. and lowest use was 0600-0800 hrs.

Conclusions: The majority of patients were given high-dose ketamine for severe pain 
and/or sedation. Low-dose ketamine was mainly IV while high-dose ketamine was 
predominantly IM. Patients required a second dose almost one-fifth of administra-
tions, regardless of initial route of administration or dose but only 1% required a 
third dose.

INTRODUCTION

Ketamine is an N-methyl-D-aspartate (NMDA) receptor antag-
onist that causes dissociative sedation and analgesia (Sih et al., 
2011). Because of its analgesic and amnestic properties, ketamine 
can be used as an induction agent for intubation, procedural se-
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dation, pain management, bronchospasm, seizure, and rapid sedation of agitated patients 
(Balzer et al., 2021; Mankowitz et al., 2018; Rosenbaum et al., 2022; Sih et al., 2011; Sulli-
van et al., 2020). Ketamine is increasingly being used in the prehospital setting. In a 2018 
survey, only 33% of paramedics were authorized by their Emergency Medical Services 
(EMS) protocols to use ketamine (Buckland et al., 2018). 

The effect desired is dependent on the dosing. At lower levels, sub-dissociative doses, 
ketamine can be used for analgesia. Ketamine has been shown to safely and adequately 
manage pain in the range of 0.1-0.3 milligrams per kilogram (mg/kg) when given intra-
venously (IV) (Ahern et al., 2013; Balzer et al., 2021; Beaudoin et al., 2014; de Rocquigny et 
al., 2020; Kiavialaitis et al., 2020; Lee & Lee, 2016). At higher, dissociative doses, ketamine 
can be used for sedation in the range of 1-2 mg/kg when given IV and 3-5 mg/kg when 
given intramuscularly (IM) (Cole et al., 2016; Li et al., 2020; Lin et al., 2021; Mankowitz et 
al., 2018; Scaggs et al., 2016; Scheppke et al., 2014; Sullivan et al., 2020). 

Ketamine administration has some complications and side effects to consider includ-
ing vomiting, emergence reaction, hypersalivation, laryngospasm, need for additional 
sedation, and intubation (Mankowitz et al., 2018). The most concerning complication 
often cited is intubation. A systematic review found that approximately 30.5% of the 
patients who received ketamine for sedation ended up being intubated (Mankowitz et 
al., 2018). Not all the intubations were the result of the ketamine though. Some patients 
who received ketamine were undergoing cardiac arrest, head injury, or massive trauma 
(Mankowitz et al., 2018). Individual studies for prehospital administration of ketamine 
have intubation rates as high as 63% and as low as 3.8% (Burnett et al., 2015; Burnett et 
al., 2012; Cole et al., 2018; Cole et al., 2016; Gangathimmaiah et al., 2017; Hollis et al., 2017; 
Keseg et al., 2015; O’Connor et al., 2019; Olives et al., 2016; Scheppke et al., 2014). In several 
studies, the patients were not intubated by Emergency Medical Services, but rather by 
the emergency department (ED) provider once they got to the ED (Cole et al., 2018; Hollis 
et al., 2017; Keseg et al., 2015; O’Connor et al., 2019; Olives et al., 2016). These intubations 
frequently occurred overnight and often one individual provider had a large number of 
the intubations (Cole et al., 2018; O’Connor et al., 2019; Olives et al., 2016).

Ketamine has increasingly been in the news over the past few years, often stemming 
from high-profile incidents (Ho et al., 2019; Smith et al., 2021). Some of the negative media 
coverage was due to concerns that the medication was used for law enforcement pur-
poses and not for acute medical emergencies and would involve false or misrepresented 
information (Klein & Cole, 2021). As a response, a study using data from the ESO Data 
Collaborative (Austin, TX) was published that found that in 15,204 ketamine administra-
tions in 2019, there were 120 in-hospital deaths and 8 on-scene deaths (Fernandez et al., 
2021). Of these deaths, ketamine was excluded in all but 8 deaths, 0.07% of those receiv-
ing ketamine, but was not proven to have contributed to their death. Of these 8 deaths, 
only three were given sedation-level dosing (Fernandez et al., 2021). 

The goal of this study was to evaluate ketamine use in our large urban/suburban fire-
based EMS system. The focus was on how often ketamine was being administered, 
whether ketamine was being given for high-dose or low-dose needs, whether ketamine 
administration needed to be repeated, and the most common routes given. The second-
ary goals were to determine if the agency was using ketamine per protocol and if there 
were any variations in ketamine administration by day of the week or time of day. 
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METHODS

Study Design

This was a cross-sectional analysis of all patients who received prehospital ketamine 
from a single EMS agency in a large urban/suburban area. Ketamine usage was identi-
fied from 1 January 2021 through 31 December 2021 using a quality assurance dataset 
obtained from the prehospital service’s electronic prehospital care reports (ePCR) (“Res-
cuenet WebPCR” ZOLL Data Systems, Broomfield, CO, USA). The software allowed 
researchers to pull all documented administration of ketamine for the agency. 

The Office of the Institutional Review Board at the University of Texas Health San Anto-
nio (San Antonio, TX, USA; where the EMS system is based) determined that the project 
did not require IRB approval as the study was not human research as defined by DHHS 
regulation 45 CFR 46 and FDA regulation 21 CFR 56.

Study Setting and Population

Prehospital data were obtained from a quality assurance dataset that is used for the pur-
pose of monitoring ketamine use by the San Antonio Fire Department (SAFD).  SAFD is 
a fire-based EMS system that is the sole 911 provider and answers over 180,000 calls an-
nually with an urban and suburban population of almost 1,500,000 residents distributed 
over 500 square miles. EMS ambulances are Advanced Life Support certified and staffed 
by two paramedics, and most calls also have first responder crews typically made up of 
a 2-person Squad crew or 4-person fire company. The area’s race/ethnicity demographic 
makeup is approximately 64% Hispanic or Latin American of any race, 23% non-Hispan-
ic white, 6.5% Black or African American, 3.2% Asian, and 3.5% multiracial or some other 
race (United States Census Bureau, 2021). 

Agency Protocol

At the time of the study, local protocol authorizes ketamine use at the following doses 
0.2mg/kg Intramuscular (IM)/intravenous (IV)/intraosseous (IO), 2mg/kg IV/IO, and 
4mg/kg IM. The 0.2mg/kg IV/IO/IM dose is authorized for adjunct pain control and 
severe respiratory distress due to asthma and/or chronic obstructive pulmonary dis-
ease (COPD) in pediatrics over age 8 and adults. The 2mg/kg IV/IO dose is authorized 
for rapid sequence intubation (RSI), post-intubation sedation, severe pain, severe burns, 
seizures, or cardiac arrest due to asthma exacerbation in both pediatrics over age 1 and 
adults. The 4mg/kg IM dose is also authorized for hyperactive delirium with severe ag-
itation, seizures, severe pain, and severe burns in both pediatrics and adults. If sedation 
is being given for severe agitation, medics must first radio or call the on-call medical di-
rector to discuss using ketamine vs midazolam and correct dosing. Handtevy (Pediatric 
Emergency Standards, Inc., Davie, FL, USA) is available to medics for pediatric dosing. 

Measures

Data elements of interest included: date, time, unit number, dose, route, and primary 
impression. Other relevant data elements of interest: patient weight, complications, and 
vital signs were not available in the dataset available to the authors. The route was bro-
ken down into IM, Vascular (IV or IO), or Other (endotracheal or intranasal). Patients 
were grouped as low-dose or high-dose ketamine. Low-dose Ketamine was defined as 
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0.2mg/kg IV, IM, or IO for adjunct pain control or severe respiratory distress. High-dose 
ketamine was defined as ≥2mg/kg IV/IO/IM for severe pain, severe burns, hyperactive 
delirium with severe agitation, post-intubation sedation, or presumed asthma-induced 
cardiac arrest. Since the patient’s weight was not available, 60mg or less of ketamine was 
considered low-dose, and over 60mg was high-dose. The 60mg cut-off was calculated 
using a 300 kg (661 lb) weight at 0.2mg/kg. The assumption was that the majority of the 
local population would be less than 300kg. The 300kg weight also coincided with the 
maximum weight that the largest CT Scanner in the region can accommodate.

The Primary Impression was placed in the ePCR by the treating paramedic or his para-
medic partner. The paramedics documenting the primary impression were limited to 
the choices in the ePCR. Primary Impressions were consolidated into overall groups. For 
example, “Injury – Hand” was simplified to “Injury.” Similarly, “Pain – Knee” was sim-
plified to “Pain.” Similar consolidations were also done for cardiac, Psychiatric, Respira-
tory, and Toxic ingestions. If there were fewer than 5 total of a primary impression, they 
were relabeled as “Other.” 

Statistical Analysis

Data from the ePCR was extracted into Microsoft Excel software (Microsoft Corp, Red-
mond, VA, USA), and descriptive and comparative statistics were calculated. A p value of 
<0.05 was considered statistically significant. Chi-squared and t-tests were used.

RESULTS

In 2021, there were 711 documented usages of ketamine, see Figure 1. Of these, 19 were 
instances when the medication was drawn up but not administered to the patient, i.e. 
discarded or wasted. These were excluded from the study. This resulted in 692 indepen-
dent dosages for 576 individual patients. 108 patients (19%) received a 2nd dose of ket-
amine, and 8 patients (7% of 2nd dose patients and 1% of patients overall) received a 3rd 
dose of ketamine. 

Of the 576 individual patients, 
102 patients (18%) first dose 
was considered a low dose, 
and 474 (82%) were considered 
a high dose, see Figure 2. Of 
the 102 patients whose first 
dose was low, 83 (81%) had a 
single dose and 19 (19%) had 
two or more doses. Of the 19 
low-dose patients who had 
a second dose, only 1 (5%) 
required a third dose. All re-
peat dosing of initial low-dose 
patients remained low.

Of the 474 patients whose first 
dose was considered high, 385 
(81%) received only one dose 

Figure 1. Ketamine administrations.
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and 89 (19%) received two or more dosages. Of the 89 second dosages, 81 (91%) remained 
a high-dose, while 8 (9%) received low-dose. Seven of the 89 second doses (8%) received a 
third dose. For the third doses, 6 of them were high doses for all three doses. The re-
maining third dose was high for the first dose but low for the second and third doses. 

Of the 102 patients whose first dose was low, 23 (23%) received a first dose of IM ket-
amine and 79 (77%) received a first dose of vascular ketamine, see Figure 3, 5. The first 
dose of patients initially receiving low-dose ketamine had a mean of 27.57 mg (SD=12.57 
mg) and a median of 25 mg (IQR 20-30mg). The second dose of patients initially receiv-
ing low-dose ketamine had a mean of 26.58 mg (SD=14.15 mg) and a median of 25 mg 
(IQR 17.5-32.5mg). The only third dose of a patient initially receiving low-dose ketamine 
was 15 mg. This is represented in Table 1 and is further broken out between IM and vas-
cular.

Of the 79 patients who received low-dose vascular ketamine 14 (18%) required a second 
dose. All 14 of these second doses were again a vascular route. None required a third 
dose. Of the 23 patients who received low-dose IM ketamine 5 (22%) received a second 
dose. Three of these (13%) were IM and 2 (9%) were vascular. One of the IM to vascular 
second doses required a third dose.

Of the 474 whose first dose was high, 343 (72%) received a first dose of IM ketamine, 129 
(27%) received a first dose of Vascular ketamine, and 2 (<1%) received a dose of ketamine 

Figure 2. Ketamine administrations.
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in the Other route, see Figure 4, 5. The first dose of patients initially receiving high-dose 
ketamine had a mean of 223.03 mg (SD=91.98 mg) and a median of 200 mg (IQR 200-
300mg). The second dose of patients initially receiving high-dose ketamine had a mean 
of 152.30 mg (SD=66.96 mg) and a median of 150 mg (IQR 100-200 mg). The third dose of 
patients initially receiving high-dose ketamine had a mean of 135.71 mg (SD=85.22 mg) 
and a median of 100 mg (IQR 100-150 mg). This is represented in Table 2 and is further 
broken out between IM and vascular.

Of the 129 patients who received 
high-dose vascular ketamine 23 
(18%) required a second dose. 22 
received a second dose via vascu-
lar access and one received a sec-
ond dose via IM. None required 
a third dose. Of the 343 patients 
who received high-dose IM ket-
amine 66 (19%) received a sec-
ond dose. 52 (79%) of the second 
doses were IM and 14 (21%) were 
vascular. Three of the 14 receiv-
ing first dose high-dose IM and 
second dose IV (21%) received a 
third does of vascular ketamine. 
Four of the 52 receiving first dose 
high-dose IM and second dose 
IM (8%) received a third dose of 
IM ketamine.

Figure 3. First dose of low-dose ketamine administrations by dosage.

Dose and 
Route

Mean SD Median IQR Mode
Count 
(%)

Low-Dose, all routes

1st dose 27.57 12.57 25 20-30 25 102

2nd dose 26.58 14.15 25 17.5-32.5 25 19

3rd dose 15 N/A 15 N/A 15 1

Low-Dose, IM

1st Dose 29.35 14.95 25 20-47.5 50 23 (23%)

2nd Dose 33.33 15.28 30 25-40 40 3

3rd Dose N/A N/A N/A N/A N/A 0

Low-Dose, Vascular

1st dose 27.06 11.84 25 20-25 25 79 (77%)

2nd dose 25.31 14.08 22.5 15-27.5 25 16*

3rd dose 15 N/A 15 N/A 15 1̂

* Two of these 16 second dose vascular route

^ First dose was IM but second dose was low-dose vascular ketamine 

Table 1. Low-dose statistics.
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Overall, Injury was the most common primary impression for the 576 patients receiv-
ing ketamine, 105 patients (18%), see Table 3. This was followed by Psychiatric Issues (79 
[14%]), Toxic Ingestion (69 [12%]), Altered mental status (69 [12%]), Pain (60 [10%]), and 
Delirium (47[8%]). For the 474 High-dose ketamine patients, the rankings for primary 
impression were similar to the total results: Injury (92 [19%]), Psychiatric Issues (77[16%]), 

Figure 4. First dose of high-dose ketamine administrations by dosage.

Figure 5. First dose ketamine administrations by route.
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Toxic Ingestion (69 [15%]), Al-
tered mental status (66 [14%]), 
Delirium (46 [10%]), Pain (25 
[5%]). For 102 low-dose ketamine 
patients, the most primary 
impression was Pain (35 [34%]). 
Next was Respiratory Distress 
(21 [21%]), followed by Injury (13 
[13%], and then Burn (7 [7%]).

The second dose and third dose 
were also considered in evalu-
ating the primary impression. 
89 patients (19%) of those who 
received a first dose of high-dose 
ketamine required a second 
dose. The most common prima-
ry impression for repeated doses 
of those receiving high-dose 
was Injury (21 [24%]), Psychiatric 
Issues (15[17%]), Delirium (13 
[15%]), Toxic Ingestion (12 [13%]), Altered mental 
status (10 [11%]). 19 patients (19%) of those who 
received a first dose of low-dose ketamine re-
quired a second dose. The most common prima-
ry impression for repeated doses of those receiv-
ing low-dose was Pain (8 [42%]), Injury (5[26%]), 
Burn (3 [16%]), and Altered mental status (2 
[11%]). The only third dose with initial dose low-
dose IM was for knee pain. There were 7 third 
doses for initial dose high-dose ketamine. All 7 
were initially an IM dose. Three were IM first, 
vascular second, and vascular third. These were 
for one episode of lower leg pain, and two psy-
chiatric. Four were IM for the first, second, and 
third doses. These were for primary impres-
sions of seizures/convulsions, toxic ingestion, 
burn, and psychiatric issues. 

In a secondary analysis, the day of the week 
ketamine was administered was evaluated, see 
Figure 6. Sunday had 109 (16%) administrations, Monday 96 (14%), Tuesday 108 (16%), 
Wednesday 105 (15%), Thursday 70 (10%), Friday 102 (15%), and Saturday 102 (15%), 
p=0.09. The time ketamine was administered was grouped into two-hour time buckets 
starting at midnight, see Figure 7. The 0600 to 0759 bucket had the least administrations 
(26 [4%]) while 1600 to 1759 had the most (77 [11%]), p<0.05. 

Dose and 
Route

Mean SD Median IQR Mode
Count 
(%)

High-Dose, all routes

1st dose 223.03 91.98 200 200-300 200 474

2nd dose 152.30 66.96 150 100-200 100 89

3rd dose 135.71 85.22 100 100-150 100 7

High-Dose, IM

1st Dose 245.69 80.56 200 200-300 200 343 (72%)

2nd Dose 171.70 56.76 200 100-200 200 53*

3rd Dose 175 95.74 150 100-200 100 4

High-Dose, Vascular

1st dose 162.75 94.21 150 100-200 100 129 (27%)

2nd dose 123.75 71.26 100 100-162.5 100 36^

3rd dose 83.33 28.87 100 75-100 100 3~

* One of the 53 was first dose vascular ketamine

^ 22 had first dose vascular ketamine and 14 had first dose IM ketamine

~ All three had first dose IM ketamine followed by 2nd and 3rd dose 
vascular ketamine

Table 2. High-dose statistics.

Primary Impression
All 
(%)

High 
(%)

Low 
(%)

Altered Mental Status 69 (12) 66 (14) 3 (3)

Asthma 6 (1) 0 (0) 6 (6)

Burn 22 (4) 15 (3) 7 (7)

Cardiac 8 (1) 5 (1) 3 (3)

Cardiac Arrest 21 (4) 19 (4) 2 (2)

Delirium 47 (8) 46 (10) 1 (1)

Hypotension 5 (1) 3 (1) 2 (2)

Injury 105 (18) 92 (19) 13 (13)

Pain 60 (10) 25 (5) 35 (34)

Psychiatric Issues 79 (14) 77 (16) 2 (2)

Respiratory Distress 36 (6) 15 (3) 21 (21)

Seizures/Convulsions 16 (3) 14 (3) 2 (2)

Sick Person 12 (2) 10 (2) 2 (2)

Toxic Ingestion 69 (12) 69 (15) 0 (0)

Other 21 (4) 18 (4) 3 (3)

Total 576 474 102

Table 3. Primary impression.
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DISCUSSION 

A study evaluating battlefield use of ketamine for pain found that 69%-100% of the time 
ketamine was administered via an IV (de Rocquigny et al., 2020). In our study, the first 
dose of low-dose ketamine was administered via an IV 77% of the time. The battlefield 
study did not differentiate between low-dose adjunct pain control and high-dose for 
severe pain as our protocol does. The study found a median total IV dose of 50mg (de 
Rocquigny et al., 2020). This is significantly higher than our first dose of low-dose vascu-
lar ketamine which had a median of 25mg. This is probably due to the local EMS pro-

Figure 6. Ketamine administrations by day of the week

Figure 7. Distribution of Ketamine administration by two-hour time bucket
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tocol splitting between low- and high-dose ketamine for pain and the battlefield study 
just looking at all doses. Unfortunately, most other studies evaluate low-dose ketamine 
in mg/kg or fixed mg dosing and are limited for comparison due to our lack of patient 
weight (Lee & Lee, 2016).

Our mean high-dose ketamine was lower than in other studies. A 2018 meta-analysis of 
ketamine for sedation found a mean dose of 315 mg IM ketamine and a mean IV dos-
ing of 150mg (Mankowitz et al., 2018). Their IM dose was higher than our first dose of 
high-dose IM ketamine (246mg) but their IV dose was similar to ours (163mg). If we look 
at our first dose of high-dose ketamine, they don’t necessarily match our protocols. An 
average 163mg dose at 2mg /kg IV by protocol would mean the patient is approximate-
ly 81.5kg or 180 lbs. This would be reasonable since the mean body mass of a person in 
North America is 80.7 kg (Walpole et al., 2012).

Looking at IM dosing, our mean high-dose of 246mg at 4mg/kg IM would result in 
a 61.5 kg person or 136 lbs. In 2014, 71% of YYY County, the county containing [City], 
[State], was considered overweight (39%) or obese (31%) based on body mass index (BMI) 
(Metropolitan Health District, 2017). This shows our agency was probably underdosing 
IM ketamine as per protocol. In 2021, the agency was required to call the Office of the 
Medical Director (OMD) for authorization and dosing of sedatives like midazolam or 
ketamine. This underdosing may also be an indication of various practice patterns of the 
physicians in OMD. This also shows that the paramedics were comfortable giving vari-
ous doses of ketamine for these indications and redosing if necessary. As a result of this 
study, the agency changed the protocol for agitation from 4mg/kg IM to 2-4mg/kg IM.

Overall, 19% of ketamine administrations required redosing. Broken down by dose, 19% 
of low-dose and 19% of high-dose ketamine required at least a second dose. Of those 
receiving low-dose ketamine, 18% who received vascular ketamine and 22% of those 
receiving IM ketamine required redosing. Of those receiving high-dose ketamine, 18% 
who received vascular ketamine and 19% of those receiving IM ketamine required re-
dosing. This is similar to Cunningham et al who showed that 21% of patients who re-
ceived 3.0 mg/kg IM ketamine for sedation required redosing (Cunningham et al., 2021).

Our study had 1% of patients requiring ketamine required three doses and no one re-
quired a fourth dose. Broken down by dose, 1% of low-dose and 1% of high-dose ket-
amine required a third dose. Of the 8 patients requiring 3 doses, 7 started as high-dose 
ketamine and one was low-dose. For the high-dose ketamine, 4 had all three doses as IM 
and 3 had the first dose as IM and the remaining two as IV. The most common reason 
for three doses was Psychiatric issues (3/8 patients). It is unknown if these were for con-
tinued agitation, continued pain, or if these patients were intubated and required addi-
tional sedation. Further research will be needed to better evaluate needs for redosing but 
our study shows that almost one-fifth of patients required a second dose regardless of 
the route or dose and 1% required a third. 

For primary impressions, the results between high- and low-dose ketamine were dif-
ferent, as expected. High-dose ketamine was used for sedation so altered mental status, 
toxic ingestion, and psychiatric issues were common complaints. Low-dose ketamine per 
protocol is for pain or respiratory distress. The most common primary impressions were 
therefore Pain, Injury and Respiratory Distress for low-dose ketamine. 
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Our secondary outcomes evaluated the day of the week and time of administration. 
There were no significant differences in the day of the week ketamine was given. For the 
time of day, the least ketamine was given in the early morning. This is expected as most 
people are sleeping during those hours. The least given was from 0600 to 0759. The EMS 
crews shift change is at 0700 so it was expected to have fewer medications given during 
this time. 

LIMITATIONS

The main limitations impacting generalizability in our study were the lack of relevant 
data and the retrospective nature of this study. The data set did not have the patient’s 
weight, so we could not determine the dosage in mg/kg. Because of this, the 60mg cut-
off was calculated using a 300 kg (661lb) weight at 0.2mg/kg. The data also did not have 
follow-up data to analyze outcomes. We were unable to evaluate any side effects or com-
plications in our cross-sectional analysis.

Another limitation is that this study did not evaluate the demographics of patients re-
ceiving ketamine. Khatri et al showed that Black patients were 1.63 times more likely to 
be chemically sedated than non-Hispanic white patients (2022). Hispanic patients were 
also sedated more than non-Hispanic patients but this was not statistically significant 
(Khatri et al., 2022). Black patients are also under-treated with pain medication (Hoffman 
et al., 2016). Without demographic information, we are unable to make a comparison to 
our dataset. 

Finally, we did not know the exact reason for the administration of the ketamine in our 
study. We had the “primary impression” but this may or may not have been the reason 
for administration. For example, burn patients may have been given ketamine for pain or 
they may have been given ketamine for RSI. 

CONCLUSIONS

In our large urban/suburban Fire-based EMS systems, there were almost 700 adminis-
trations of ketamine. The majority of patients were given high-dose ketamine with the 
high-dose ketamine predominantly being given IM. Low-dose ketamine was mainly 
given IV. Almost 20% of patients required a second dose of ketamine regardless of initial 
route or dose and 1% required a third. There were no significant differences in ketamine 
dosage by day of the week. Ketamine was given less in the early morning and more in 
the afternoon/evening.
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