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Abstract
Ketamine therapy is considered a novel treatment for agitation. Ketamine has a rapid
onset and short half-life, can be administered in various formulations, and delivers
sedation reliably with a single dose. However, providing a well-defined dose of ketamine
for acute agitation, particularly as an intravenous (IV) bolus, is questionable. This study
aims to define an effective dose of ketamine for treating acute agitation in the emergency
department (ED). A multi-center retrospective observational study was conducted from
June 2015 to March 2022 to examine agitated patients presented to four EDs in Saudi
Arabia and were administered ketamine as the initial calming medication. The study
included a total of 20 patients, most of whom were males (70%) in their adult ages
(65%) who were mainly presented to the ED with behavioral, cognitive or psychiatric
disorders (55%). Only six patients (28.6%) needed an additional calming agent. The 50
mg IV bolus was the most common initial (n = 6) and cumulative (n = 5) fixed dose and
achieved a success rate of 66.7% in both doses. The most common initial weight-based
dose was 0.5 mg/kg in 7 cases (71.4% success rate), followed by 0.7–0.8 mg/kg in 6
cases (66.7% success rate). Meanwhile, the doses 0.5 mg/kg in 6 cases (83.3% success
rate) and 0.7–0.8 mg/kg in 6 cases (66.7% success rate) were major cumulative weight-
based doses. The results were interpreted using descriptive statistics. Overall, ketamine
showed neutral effects on the respiratory and cardiac markers. It is seldom used as an
initial medication for acute agitation in the ED. A starting dose of 0.5–1 mg/kg or 50 mg
of ketamine as an IV bolus injection showed reasonable effectiveness and appropriate
safe properties in calming agitated patients in the ED.
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1. Introduction

Emergency departments (ED) frequently encounter agitated
and aggressive patients worldwide [1–3]. Their violent be-
havior and extreme agitation are attributed to a variety of
causes, and only a small proportion of patients with agitation
presents extremely violent behavior, including uncontrollable
psychomotor agitation and delirium. This condition is com-
monly referred to as excited delirium syndrome [1, 4–6]. Agi-
tated patients in EDs must be rapidly assessed to determine the
provoked causes and may need an initial calming using verbal
or behavioral approaches before performing pharmacological
interventions with calming agents such as benzodiazepines
(BDZs), antipsychotics (APs), or ketamine [7]. Ketamine
therapy is considered a novel treatment for analgesia and se-
vere agitation/excited delirium syndrome. Ketamine is an N-
methyl-D-aspartate receptor antagonist that exhibits dissocia-
tive sedation and analgesic effects [8–10].

Ketamine has a rapid onset and short half-life, delivers

sedation reliably with a single dose, and can be administered
in various formulations based on the patient’s condition [11].
The sympathetic effect of ketamine may lead to a brief ele-
vation in cardiac markers secondary to increasing myocardial
oxygen consumption and may cause ischemic events [12, 13].
However, it generally maintains cardiovascular stability and
preserves spontaneous respirations and protective airway re-
flexes, justifying its use in treating severe asthma, especially
in the pediatric population. Theoretically, it has no clinically
significant effect on airway integrity and respirations when
utilized in monotherapy [14]. It showed a positive respiratory
impact by inducing bronchodilation and decreasing the risk
of respiratory depression [15], but it may not be suitable for
patients in a dissociative state who are unable to participate
in their own care [16]. Ketamine has a non-linear dose–
response relationship, so once dissociation is achieved at a dose
threshold, further doses of ketamine add no additional sedation
[17].

The therapeutic range of ketamine in managing acute agi-
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tation varies from one study to another, and the optimal dose
varies as well [18]. At high doses (1–2 mg/kg intravenous (IV)
dose or 3–5 mg/kg intramuscular (IM) dose), ketamine can
induce dissociation and amnesia, making it ideal for moderate
sedation in the emergency department. However, high doses
were associated with a high risk of endotracheal intubation,
which led to using 2 mg/kg IM dosing to minimize the risk
and achieve adequate sedation [18]. At low doses (or sub-
dissociative dosing), it produces analgesia with reports of
different onsets and durations of actions [18–20].
Ketamine usage for acute agitation in EDs may seem low

[21]. This could be because ketamine does not treat the
underlying cause of agitation if its etiology persists; this may
necessitate multiple doses of additional calming medications
[8]. On the other hand, the fast onset and short duration
of action along with its acceptable safety properties make
ketamine an optimal choice for managing acute agitation in
EDs [11]. Therefore, several studies have assessed the efficacy
and safety of ketamine for acute agitation management in
EDs and proposed a dose range of 1–2 mg/kg as an IV bolus
injection and 4–6 mg/kg as an IM injection [14, 17, 21–23],
although the patients included in most of these studies were
administered ketamine as IM. A recent randomized clinical
trial found that a ketamine dose of 5 mg/kg IM is a safe and
effective short-acting sedating agent [24]. Additionally, the
American College of Emergency Physicians (ACEP) guide-
lines for agitation management recommend a ketamine dose of
5 mg/kg as IM and 1–2 mg/kg as an IV bolus agent [25]. Some
recommendations advised not exceeding 4 mg/kg IM, and one
suggested restricting the dose to 2 mg/kg IM to limit the need
for subsequent endotracheal intubation [26]. Notably, very few
studies examined patients who took ketamine as an IV bolus
for acute agitation. In such studies, a wide range of 0.3–2.2
mg/kgwas reported [14, 17]. A recent randomized clinical trial
proposed 0.5 mg/kg as an effective IV bolus dose of ketamine,
but in combinationwith haloperidol [27]. However, despite the
clinical usage of ketamine for agitation control in EDs, using
well-defined doses of ketamine for acute agitation, particularly
as an IV bolus, is questionable. Therefore, this study aims to
define an effective dose of ketamine for treating acute agitation
in the ED.

2. Materials and methods

A multi-center retrospective observational study was
conducted from June 2015 to March 2022 to examine
agitated patients who were presented to EDs and administered
ketamine for sedation. The involved hospitals were the King
Saud University Medical Center (KSUMC) including its
both hospitals (King Khalid University Hospital and King
Abdulaziz University Hospital) and the Al-Habib Medical
Group (HMG) including its four branches in Riyadh (Rayan,
Olaya, Al-Sweidi and Al-Takhassusi). All these hospitals are
located in Riyadh, Saudi Arabia.
Any patient who had presented to the ED with acute ag-

itation, defined by the Richmond Agitation-Sedation Scale
(RASS) as ≥+2, for which ketamine was administered as the
initial calming medication was included in the study. How-
ever, pregnant or breastfeeding women and patients with hy-

persensitivity or allergy to ketamine, schizophrenia, acute pul-
monary insufficiency, severe chronic obstructive pulmonary
disease, acute narrow-angle glaucoma or a history of a cere-
brovascular accident were excluded. Additionally, the ex-
clusion criteria included incomplete patient care record or
irretrievable chart and ketamine being given for any other
reason than agitation/excited delirium syndrome.
The study’s primary objective was to investigate the ef-

fective ketamine dose for agitated patients in the emergency
department. The effective dose of ketamine was determined by
achieving successful sedation as documented by an emergency
physician. Additionally, the study aimed to assess ketamine’s
effect/safety on the cardiopulmonary system by examining
vital signs data including heart rate (HR), blood pressure (BP),
respiratory rate (RR), and oxygen saturation (OS) before and
4 hours after administering. Data was taken four hours after
ketamine administration in similar studies, as ketamine may
asymptomatically raise the vitals immediately after adminis-
tration and it will take 4 hours to return to normal [8, 28]. These
data were obtained from the patient files kept in each hospital.
The other collected data include patient demographics (such as
age, gender and body mass index (BMI)), the chief complaint
for ED presentation, RAAS score, indication for ketamine,
initial ketamine dose, minimum, maximum and cumulative
ketamine dose administered, frequency of ketamine adminis-
tration, ketamine administration route and time, total duration
of ketamine therapy, emergency department or hospital length
of stay, discharge disposition, additional administration of APs
or BDZs, and the additional provision of calming medication
within 1–3 hours preceding ketamine administration (includ-
ing route/dose/time). All data were entered into an Excel
spreadsheet (version 2023, Microsoft, Redmond, WA, USA),
where basic descriptive statistics was performed. Continuous
variables were described as means and standard deviation
values, whereas categorical variables were expressed as counts
and percentages.

3. Results

A total of 20 patients were confirmed to receive ketamine
in the ED for a definite diagnosis of agitation after ensuring
hemodynamic stability and ruling out a differential diagnosis.
Most of the study subjects were adult males and were mainly
presented to the ED with behavioral, cognitive or psychiatric
disorders. Refer to Table 1 for more information.
The initial ketamine dose was not an agitation controller in

four patients (3 patients through IV bolus and 1 through IM),
and subsequent ketamine doses were needed. Moreover, only
six patients (30%) needed an additional calming agent within
1–3 hours after the ketamine’s effect wore off.
The most common initial fixed dose was 50 mg. Such dose

was used in 7 cases; 6 were administered IV and on IM. Of
those administered 50 mg IV, two out of six (66.7% success
rate) were required to be on either BDZs or APs. The 50 mg
IM dose failed to achieve sedation, hence requiring subsequent
doses and additional calming medications. The range of the
initial fixed dose was 20–70 mg. An initial low fixed dose
(20 mg) was administered in two cases (one of which was
pediatric). Both failed to manage agitation, and second doses
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TABLE 1. Demographic characteristics (n = 20).
Demographic characteristics Cases Notes
Age

Children (1–12) 2 One 7 years old male (with PMH of ADHD) and one 9 years old
female (with no previous PMH).

Adolescents (13–17) 2 One 13 years old male (with PMH of HSV encephalitis on
antipsychotic) and one 13 years old female (first time seizure with no

previous PMH).
Early adulthood (18–39) 8
Middle adulthood (40–59) 5
Elderly (≥60) 3 Three young elderly (60–74 years) and one ≥75 years.

Gender
Male 14
Female 6

BMI
Under-weight (<18.5 kg/m2) 2 Both females.
Normal weight (18.5–24.9 kg/m2) 8
Overweight (25 to 29.9 kg/m2) 5
Obesity (≥30 kg/m2) 5 Class I (30–34.9) = 2; class II (35–39.9) = 2; class III (> or = 40) = 1

Chief complain for ED admission
Behavioral, cognitive or psychiatric disorders 11 Included new or serious onset of behavioral/mental changes or

aggressiveness; 2 cases of children and one case of adolescent.
Neurological disorders 3 Two patients presented with headache (one with definite diagnosis of

migraine and another with cluster headache); one adolescent case of
new onset of seizure prior to ED arrival with no previous PMH.

Pain or trauma 3 Two patients with definite diagnosis of SCA; once case post RTA.
Cardiovascular diseases 2 One case with decompensated HF; another case with IHD and

valvular abnormality.
Multiple drugs intoxication 1 Overdose of cannabis, pregabalin and alprazolam.

ADHD: attention deficit hyperactivity disorder; BMI: body mass index; ED: emergency department; HF: heart failure; HSV:
herpes simplex virus; IHD: ischemic heart disease; PMH: past medical history; RTA: road traffic accident; SCA: sickle cell
anemia.

were administered. Further, 50 mg in 6 cases, 25 mg in 5 cases
and 40 mg in 3 cases were the major cumulative fixed doses
with a dosage range between 25 and 120 mg. Notably, the 50
mg dose induced sedation in 4 out of 6 patients (66.7%)without
additional calming drugs.

The most common initial weight-based dose was 0.5 mg/kg
in 7 cases (5 (71.4%) of which achieved sedation from the
initial dose), followed by 0.7–0.8 mg/kg in 6 cases (4 (66.7%)
of which achieved sedation from the initial dose) and 0.3–0.35
mg/kg in 4 cases. The range of initial weight-based dose was
0.3–1.3 mg/kg. The initial low weight-based dose (0.3 mg/kg)
failed to manage agitation in 2 of 3 cases (one of which was
administered IM). Regarding cumulative weight-based doses,
the doses 0.5 mg/kg in 6 cases (83.3% success rate) and 0.7–
0.8 mg/kg in 6 cases (66.7% success rate) were the major ones
with a dosage range between 0.3 and 2.2 mg/kg. The ketamine
dose regimen is listed in Table 2.

Overall, ketamine showed neutral effects on the respiratory
and cardiac markers such the RR, OS, HR and BP (Table 3).

The average of pre- versus post-administration effect of ke-
tamine on respiratory markers such as RR and OS was 21.4
± 4.2 versus 19.4 ± 2.2 and 95.01% ± 0.1 versus 98% ±
0.2 respectively, with no cases of hypoxia or hyperventilation.
The HR average of pre- versus post-administration of ketamine
was 92.9 ± 20.6 versus 84.5 ± 15.8, while the systolic BP
average of pre- versus post-administration of ketamine was
124.5 ± 20.1 versus 125 ± 26.4 with mostly no clinically
significant sequelae. Despite presenting decompensated HF
(case #5), a beneficial elevation in BP and a decline in HR
were noted. An increase in BP was also observed in cases #2
and 3 who received a total IV dose of ≥1 mg/kg or >50 mg.
No other interventions such as fluid administration, oxygen
therapy, vasopressor therapies or other therapies that might
impact the vitals were given to the patients within four hours of
ketamine administration. No other significant adverse effects
were documented.
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TABLE 2. Ketamine dose regimen for agitation management (n = 20).
Case (gender,
age in years)

Initial ketamine
dose (mg/kg)

Additional
ketamine
dose

administered
(mg/kg)

Ketamine
cumulative

dose

Ketamine
administration
route/Frequency

Emergency
department or

hospital
length of stay

Administration of
APs or BDZs within

1–3 hours of
ketamine

administration
1 (M, 32) 30 mg (0.4

mg/kg)
- 30 mg (0.4

mg/kg)
IV bolus once 1 d -

2 (M, 24) 70 mg (1 mg/kg) - 70 mg (1
mg/kg)

IV bolus once 1 d Midazolam 5 mg IV
bolus (3 mg

followed by 2 mg)
3 (F, 41) 70 mg (1.3

mg/kg)
50 mg (0.9
mg/kg)

120 mg (2.2
mg/kg)

IV bolus twice
(15 min apart)

25 d Lorazepam 1 mg IV
bolus

4 (M, 32) 50 mg (0.7
mg/kg)

- 50 mg (0.7
mg/kg)

IV bolus once 1 d Midazolam 10 mg
IV bolus (2 doses of

5 mg)
5 (M, 45) 39.5 mg (0.5

mg/kg)
- 39.5 mg (0.5

mg/kg)
IV bolus once 30 d; then

died
-

6 (M, 34) 50 mg (0.5
mg/kg)

- 50 mg (0.5
mg/kg)

IV bolus once 1 d -

7 (M, 39) 50 mg (0.3
mg/kg)

50 mg (2
doses)

150 mg (1
mg/kg)

IM 3 doses
(one hour
apart)

41 d Haloperidol 5 mg IV
3 doses; diazepam

10 mg IM
8 (M, 71) 50 mg (0.7

mg/kg)
- 50 mg (0.7

mg/kg)
IV bolus once 60 d Midazolam 3 mg IV

bolus
9 (F, 16) 25 mg (0.7

mg/kg)
- 25 mg (0.7

mg/kg)
IV bolus once 1 d -

10 (F, 21) 50 mg (0.8
mg/kg)

- 50 mg (0.8
mg/kg)

IV bolus once 6 h -

11 (M, 7) 20 mg (0.5
mg/kg)

15 mg (0.4
mg/kg)

35 mg (0.9
mg/kg)

IV bolus twice
(within one

hour)

4 d -

12 (F, 58) 40 mg (0.5
mg/kg)

- 40 mg (0.5
mg/kg)

IV bolus once 2 d Midazolam 5 mg IV
bolus; haloperidol 5

mg IV bolus
13 (M, 13) 25 mg (0.75

mg/kg)
- 25 mg (0.75

mg/kg)
IV bolus once 6 h -

14 (M, 34) 20 mg (0.3
mg/kg)

20 mg (0.3
mg/kg)

40 mg (0.6
mg/kg)

IV bolus twice
(within one

hour)

6 h -

15 (F, 9) 25 mg (0.5
mg/kg)

- 25 mg (0.5
mg/kg)

IV bolus once 7 d -

16 (F, 70) 50 mg (0.5
mg/kg)

- 50 mg (0.5
mg/kg)

IV bolus once 30 d -

17 (M, 42) 30 mg (0.5
mg/kg)

- 30 mg (0.5
mg/kg)

IV bolus once 2 d -

18 (M, 66) 50 mg (0.75
mg/kg)

- 50 mg (0.75
mg/kg)

IV bolus once 2 d -

19 (M, 34) 25 mg (0.4
mg/kg)

- 25 mg (0.4
mg/kg)

IV bolus once 6 h -

20 (M, 45) 25 mg (0.3
mg/kg)

- 25 mg (0.3
mg/kg)

IV bolus once 6 h -

F: female; M: male; IV: intravenous; APs: antipsychotics; IM: intramuscular; BDZs: benzodiazepines.
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TABLE 3. Cardiopulmonary effects of ketamine for agitation management (n = 20).

Case Total ketamine dose
(mg/kg)

Pre-RR Post RR Pre-OS Post OS Pre-HR Post HR Pre-SBP Post-SBP

1 30 mg (0.4 mg/kg) 20 18 97% 100% 90 88 148 132

2 70 mg (1 mg/kg) 19 18 100% 100% 89 88 119 132

3 120 mg (2.2 mg/kg) 20 22 96% 100% 86 90 158 188

4 50 mg (0.7 mg/kg) 22 19 98% 98% 126 116 119 11

5 39.5 mg (0.5 mg/kg) 32 16 99% 100% 132 102 87 101

6 50 mg (0.5 mg/kg) 18 22 91% 96% 94 65 115 113

7 150 mg (1 mg/kg) 20 20 96% 96% 73 89 108 102

8* 50 mg (0.7 mg/kg) 24 16 68% 98% 106 63 145 104

9 25 mg (0.7 mg/kg) 20 22 98% 98% 72 70 118 117

10 50 mg (0.8 mg/kg) 20 20 98% 95% 82 80 121 121

11π 35 mg (0.9 mg/kg) 23 22 100% 100% 139 133 90 92

12 40 mg (0.5 mg/kg) 20 19 97% 97% 83 81 101 112

13 25 mg (0.75 mg/kg) 24 23 97% 96% 75 75 125 122

14 40 mg (0.6 mg/kg) 26 23 98% 98% 110 103 150 134

15π 25 mg (0.5 mg/kg) 20 20 98% 98% 82 79 102 102

16* 50 mg (0.5 mg/kg) 22 22 97% 96% 98 88 187 182

17 30 mg (0.5 mg/kg) 18 15 95% 98% 95 82 112 122

18* 50 mg (0.75 mg/kg) 14 16 98% 98% 110 92 179 172

19 25 mg (0.4 mg/kg) 20 20 99% 99% 96 74 134 122

20 25 mg (0.3 mg/kg) 23 19 98% 99% 108 89 153 132
Average difference
(pre & post-therapy)

Decrease by
1.6 ± 2

Increase by
3% ± 0.1

Decrease by
8.5 ± 4.9

SBP Increase by
0.73 ± 6.3

HR: heart rate; OS: oxygen saturation; RR: respiratory rate; SBP: systolic blood pressure.
*Elderly patients (#8: 71 years old; #16: 71 years old; #18: 66 years old).
πPediatric patients (#11: 7 years old; #15: 9 years old).

4. Discussion

Despite ketamine’s safe usage for acute agitation in the ED,
BDZs or APs, either the first or second generation, are the
recommended agents [14, 17, 21–23]. Its pharmacokinetic
properties such as the short duration of action that may ne-
cessitate additional calming drugs and its pharmacodynamic
characteristics that may lead to an increase in BP, HR and
salivation, the feeling of nausea or laryngospasm, and the
belief of enhancing acute agitation in schizophrenia patients
could make ketamine a less favorable drug for acute agitation
management [8, 17, 20]. In all the EDs included in our study,
only 21 subjects were administered ketamine for a definite
diagnosis of acute agitation. Similarly, across 12 hospitals and
6 separate EDs in the United States between May 2017 and
May 2018, ketamine was used only in 37 subjects with acute
agitation [21]. However, its usage as an agitation controller in
the ED has been assessed in several studies. In contrast to the

ED, ketamine usage for managing agitation in the prehospital
setting seems common, because attempting to handle the same
severely agitated patients in the field with limited paramedic
resources is considerably more challenging, and the urgency to
gain control is heightened [16]. While waiting for 20 minutes
for antipsychotics to take effect might be appropriate for the
majority of patients in an emergency department, the threshold
is lower for paramedics due to the increased risk in the field.
Of all our patients (n = 20) who were administered ketamine

for acute agitation in the ED, only 6 (30%) patients needed ad-
ditional calming medications. These patients presented to the
ED with various complaints: behavioral/psychiatric changes
(n = 3), multiple drug intoxication (n = 1), trauma post RTA
(n = 1), and IHD (n = 1). In a similar study that included
32 agitated patients administered ketamine in the EDs of two
academic hospitals in the United States, 65.5% of the sub-
jects needed subsequent calming drugs [8]. An open-label
randomized trial conducted in the ED of a tertiary hospital in
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the United States compared the sedation achievement between
ketamine (n = 44) and lorazepam/haloperidol (n = 49) among
acute agitated patients and found that 22% of the ketamine
group needed additional calming medications as opposed to
20% of the lorazepam/haloperidol group [17]. Additionally,
the need for rescue medication was reported to be 58.3% (n
= 14/24) in the ketamine group, 78.9% (n = 15/19) in the
midazolam group, 78.8% (n = 26/33) in the lorazepam group,
and 50% (n = 7/14) in the haloperidol group when these agents
were compared in a prospective observational study on acute
agitation management in the ED [20].
Most of the literature that studied ketamine for acute ag-

itation management in EDs either assessed or proposed IM
ketamine dose [19–21, 29]. Although 3–5 mg/kg of ketamine
administered as IM injection is considered the usual dose,
recent studies suggest a dose of 2, 3 or 4 mg/kg IM as the
optimal, safest dose [19–21]. In contrast, most of our subjects
were administered ketamine as an IV bolus (n = 19 out of
20). The dose range for the IV bolus ketamine in our subjects
was between 0.3 and 2.2 mg/kg. The doses of 0.5 mg/kg
and 0.7–0.8 mg/kg achieved 83.3% and 66.7% success rates
respectively, while the low initial dose of 0.3 mg/kg was not
effective. An almost similar dose range of 0.31–2.2 mg/kg of
IV bolus ketamine (n = 18 of 24 in the ketamine group) was
reported in a single-centered observation study for managing
acute agitation in EDs, and ketamine, in general, showed better
efficacy and safety over BDZs or APs [14]. However, there
were no details of particular dose efficacy. In an open-label
trial with the same aim, only 2 of the 44 patients in the ketamine
group were administered ketamine as an IV bolus with a dose
of 1 mg/kg, while the remaining took 4 mg/kg ketamine as
IM [17]. Generally, ketamine as an initial calming medication
in this trial achieved a significant faster sedated onset than
the combination of lorazepam and haloperidol (66% vs. 7%,
p < 0.001), but it was significantly associated with transient
tachycardia (34% vs. 11%, p = 0.014) and hypertension (33%
vs. 11%, p = 0.012). The common initial fixed dose of
ketamine IV bolus in our studywas 50mg (n = 6 out of 19) with
a success rate of 66.7% (4 out of 6). A seven-year chart review
study at the EDs of two teaching hospitals was conducted to
assess the efficacy and safety of ketamine as a medication
for acute agitation [8]. A total of 32 patients were included,
and 15 patients were administered ketamine as an IV bolus.
Of those given ketamine as an IV bolus, the most common
initial dose was 100 mg in 6 patients, three of whom did not
need additional rescue medications. Unlike most pre-hospital
studies that assessed ketamine for managing acute agitation
using IM injection [30–34], one pre-hospital study assessed
the efficacy and safety of IV ketamine for managing agitation
among 21 patients during medical aviation [35]. A dose range
of 0.5–2.7 mg/kg (median dose of 1.2 mg/kg/hr) for non-
intubated patients and a dose range of 1.6–3 mg/kg (median
dose of 2.8 mg/kg/hr) for intubated patients were reported. Of
those, 10 patients were effectively administered only ketamine
IV bolus with a dose range of 20–160 mg, while the others
needed subsequent ketamine IV infusion.
Mostly, no clinically significance impacts of ketamine ad-

ministration on the cardiac or respiratory markers were noted
in our subjects. The average post-administration decrease of

RR and HR were 1.6 ± 2 breaths/min and 8.5 ± 4.9 beats/min
respectively, while the average post-administration increase
of OS was 3% ± 0.1%. Regarding the SBP, there was a
very slight post-administration increase of 0.73 ± 6.3 mmHg.
The concern increased in the SBP was seen in two cases
who received a total IV dose of ≥1 mg/kg or >50 mg. A
similar study (n = 32) in EDs showed an average non-clinically
significant increase of 17± 25 mm Hg in SBP and an increase
of 8 ± 17 beats/min 4 hours after ketamine administration
for acute agitation [8]. It also showed an average increase
of 1.1 ± 1.7% in OS, with no cases of hypoxia. A study
comparing ketamine (n = 44) and lorazepam plus haloperidol
(n = 49) for acute agitation management in ED found that
ketamine was statistically associated with hypertension (SBP
or DBP increase of ≥20 mmHg; p = 0.012) and tachycardia
(HR increase of ≥10 beats/min; p = 0.014) [17]. The used
dose of ketamine in this study was 4 mg/kg IM (n = 42) and 1
mg/kg IV (n = 2).
Our study is limited by the small sample size that required

the cases series description and does not allow the statistical,
inferential or clinical generalization of data. The rare clinical
usage of ketamine as a calming agent for acute agitation in
EDs, the strict inclusion criteria of including only patients
who were started on ketamine as an initial calming drug, and
poor documentation in hectic environments such EDs could
contribute to the small sample size. The retrospective chart
review method of study with a single-armed group is another
limitation.

5. Conclusions

Our study found that ketamine is seldom used as an initial
medication for acute agitation in the ED.A starting dose of 0.5–
1 mg/kg or 50 mg of ketamine as an IV bolus injection showed
reasonable effectiveness and appropriate safest properties to
calm our agitated patients in EDs.
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