
Original Research 

Effect of Ketamine on Vasopressor Needs in Mechanically Ventilated Patients: 
A Retrospective Study 
Channing Hui, DO1, Joao Filipe Monteiro, Ph.D2, Dyuti Trivedi, MS3, Dhruv Vasant, MD2, Gerardo Carino, MD, Ph.D1

1 Division of Pulmonary, Critical Care and Sleep Medicine, Department of Medicine, Warren Alpert Medical School of Brown University, 
2 Medicine, Warren Alpert Medical School of Brown University, 
3 Center for Behavioral and Preventive Medicine, The Miriam Hospital, Providence, Rhode Island, USA 

Journal of Brown Hospital Medicine 
Vol. 1, Issue 3, 2022 

Article Information 
Keywords: Ketamine, mechanical 
ventilation, vasopressors, shock, 
sedation, propofol, norepinephrine, 
fentanyl 

https://doi.org/10.56305/001c.36988 

Abstract 
Background 
Ketamine has many recognized effects that may be beneficial in patients undergoing 
mechanical ventilation. While ketamine provides sedation and analgesia, it has 
additional sympathomimetic properties that may help support critically ill patients in 
shock. We hypothesized patients undergoing mechanical ventilation with continuous 
ketamine infusion as an adjunct to sedation agents would be associated with a lower 
vasopressor requirement. 

Methods 
We performed a retrospective cohort study on 200 mechanically-ventilated patients 
(205 hospital encounters) in two academic hospitals between 2015 to 2019. Patients 
on ketamine as an adjunct (K-G) to another sedative were utilized as the intervention 
group. Patients on both propofol and fentanyl (PF-G), a common sedation regimen, 
were used as the control group. The primary outcome was vasopressor requirements 
before and after initiation of ketamine or propofol and fentanyl. Secondary outcomes 
included all-cause mortality, 30-day mortality, ICU length-of-stay (LOS), hospital 
LOS, and ventilator-free days. 

Results 
The overall proportion of males was 63.4% (p-value =0.5016). The norepinephrine 
average dose (up to 48 hours after initiating sedatives) was lower in K-G (8.7 mcg/
kg/min) when compared with PF-G (14.2 mcg/kg/min), p-value<0.0001. The ICU, 
30-day or any time all-cause mortality was similar in both groups (22.0, 21.5 and 
32.2%, p-value=0.8952, 0.9709, 0.8019, respectively). The average ICU and hospital 
stay overall were 8.8 (p-value=0.5174) and 16.6 (p-value=0.9280) days, respectively. 
The average ventilator-free days for K-G was 22.8 days compared to 23.2 days in PF-G 
(p-value=0.5567). 

Conclusions 
In our study, ketamine as an adjunct sedation agent was associated with decreased 
vasopressor requirements in patients on mechanical ventilation when compared to 
the standard use of propofol and fentanyl. Further prospective research is necessary 
before ketamine can be broadly recommended as an adjunct to sedation in critically ill 
patients with shock. 

background 

Ketamine has been available for more than fifty years and 
has been traditionally utilized more commonly in the pe
diatric population.1‑3 It is a frequently used medication 
in the emergency department for procedural sedation. 
Ketamine is accepted as a useful alternative to opiates at 
sub-dissociative doses for analgesia.4 Its use has grown 

in the adult population for post-operative pain manage
ment and refractory depression.5‑7 

In recent years, ketamine has been gaining attention 
as a choice for continuous sedation in patients on me
chanical ventilation as it possesses both sedative and anal
gesic properties and minimal effect on respiratory drive.8 

The known adverse effects of the more common sedation 
agents such as propofol, dexmedetomidine, benzodi
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azepines, and opiates make alternative agents desirable. 
Both propofol and dexmedetomidine have well-known 
adverse side effects of hypotension and can be a cause 
of initiating vasopressor use.9,10 Dexmedetomidine has 
a higher incidence of both hypotension and bradycardia 
when compared to midazolam as sedation for prolonged 
mechanical ventilation.11 Although unclear whether va
sopressors are the direct cause of increased mortality or 
the disease severity requiring vasopressor use, increased 
vasopressor requirements have been associated with in
creased mortality.12‑14 

Ketamine provides a sympathomimetic response that 
may be beneficial to patients in shock. In a study of 130 
volunteer patients, the results suggested that ketamine 
may increase the blood pressure during the initial use 
of continuous infusion, mimicking a vasopressor re
sponse.15 Similar results were observed in a smaller study 
of 20 subjects.1 Other studies in ventilated patients have 
suggested lower vasopressor needs in patients sedated 
with ketamine. In a retrospective study examining venti
lated patients with continuous infusion of ketamine as an 
adjunct, 70.5% of patients had a decrease or no vasopres
sor requirement after 24 hours, once ketamine was initi
ated.16 Another retrospective study showed a decreased 
vasopressor requirement at 6 hours post-ketamine, but 
no difference at 24 hours.17 In a study of patients with 
septic shock, ketamine was associated with a trend to 
lower vasopressor need and a reduction in other sedation 
needed.18 Our study seeks to examine the vasopressor re
sponse for a more prolonged period of 48 hours after ini
tiation of ketamine. 

Since ketamine is often an adjunct to another sedation 
agent, we hypothesized that mechanically ventilated pa
tients sedated with a continuous ketamine infusion as a 
second agent will have a lower vasopressor requirement 
compared to patients sedated with two alternate drugs. In 
our study, we chose to compare patients on both propo
fol and fentanyl infusions (PF-G) to this ketamine group 
(K-G). 

methods 

We performed a retrospective cohort study on adult pa
tients admitted to intensive care units (ICU) in two large 
academic hospitals in Rhode Island between April 2015 
and September 2019. Inclusion criteria were patients 
greater than 18 years of age undergoing mechanical venti
lation. The intervention group included patients on con
tinuous ketamine as an adjunct to another sedative. The 
control group included patients on simultaneous propo
fol and fentanyl continuous infusions. We allowed for the 
same patients to be part of the study if they were read
mitted and satisfied the inclusion criteria for the same 
study group. We excluded patients who were readmitted 
and met criteria for both study groups during the time

frame. We screened a total of 3322 hospital encounters 
(2972 patients) between April 2015 and September 2019. 
Those who satisfied the inclusion criteria for both study 
groups, 410 hospital encounters (372 patients) were ex
amined further. There were 40 hospital encounters (25 
patients) that were readmitted and met criteria for both 
study groups during the timeframe; these encounters 
were excluded. Of the 370 hospital encounters (347 pa
tients), we randomly selected 291 hospital encounters 
(274 patients) for analysis. Of 291 hospital encounters, 
86 hospital encounters (82 patients) were excluded be
cause these patients did not satisfy inclusion criteria upon 
chart review (Figure 1). Our study was approved by the 
Institutional Review Board (1373059-1) and informed 
consent was waived. 

Baseline characteristics obtained were age, gender, 
weight (kilograms), race (White/Caucasian, Black/
African American, others), and primary diagnoses. 
Height and weight were collected to calculate body mass 
index (BMI).19 Glasgow coma scale (GCS) assessed for 
consciousness.20 The Confusion assessment method for 
intensive care unit (CAM-ICU) score assessed for delir
ium on arrival to the ICU, as well as before and after seda
tion.21 The Acute Physiology and Chronic Health Evalu
ation II (APACHE II score) and Charlson Comorbidity 
index (CCI) were measured to predict risk of mortality.22,

23 

Outcome measures 

The primary outcome was defined as the dose of norep
inephrine up to 12 hours before and 48 hours after the 
initiation of either ketamine for the intervention group, 
or the initiation of both propofol and fentanyl for the 
control group. We defined this initiation point as time 
0 hour. The hourly doses of norepinephrine within this 
timeframe were recorded. An analysis was performed to 
calculate the average doses in 12-hour blocks, up to 12 
hours before and 48 hours after time 0 hour. Blood pres
sure targets were not protocolized, however a minimum 
mean arterial pressure (MAP) of 65 mmHg was most of
ten clinically targeted. 

Our secondary outcomes include mortality, ICU 
length-of-stay (LOS), hospital LOS, ventilator-free days 
within 28 days, and overall concomitant sedative con
tinuous infusions including dexmedetomidine, propofol, 
fentanyl, and midazolam. Mortality rates were catego
rized to all-cause, 30-day, ICU, and in-hospital. All-cause 
mortality was defined as death from any cause up to 6 
months after discharge. Proportion of patients on other 
sedatives, such as dexmedetomidine and midazolam, was 
calculated within K-G and PF-G groups. Ventilator-free 
days were defined based on days off the ventilator within 
28 days. Patients on the ventilator for more than 28 days 
were considered to have 0 ventilator-free days. 
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Figure 1. Flow chart identifying patients in the two study groups. 
Abbreviations: ICU – Intensive Care Unit; RIH – Rhode Island Hospital; TMH – The Miriam Hospital. 

Statistical Analysis 

Study data were collected and managed using REDCap 
electronic data capture tools.24,25 REDCap (Research 
Electronic Data Capture) is a secure, web-based software 
platform designed to support data capture for research 
studies, 

The analysis was conducted in SAS© software (Ver
sion 9.4, SAS Institute Inc., Cary, NC), where chi-square 
and Student’s t-tests were performed for descriptive 
analyses to report and compare the study groups on de
mographics, norepinephrine dose (12 hours before, and 
up to 48 hours after time 0), average norepinephrine dose 
usage by hour, mortality, concomitant sedative medica
tions, LOS, and ventilator-free days.26 

results 

The final analytical sample had 205 hospital encounters 
(200 patients), 102 (49.8%) hospital encounters (100 pa

tients) in the intervention group, 103 (50.2%) hospital 
encounters (100 patients) in the control group. 

The intervention group had fewer Black/African 
American patients (6.3%) compared to the control group 
(19.6%) (p-value= 0.0155). The average age for the inter
vention group was 48.6 years (with standard deviation 
(SD)=16.1) and the control group was 48.5 years 
(SD=15.5) (p-value=0.9910). The average APACHE II 
score (16.9 and SD=7.1) and CCI (1.0 and SD=1.3) were 
comparable between the two groups (p-value=0.9853 
and 0.2057, respectively). The weight and the BMI were 
similar between the two study groups, with the averages 
of 83.1 kg (SD=27.5) and 29.2 kg/m2 (SD=9.5) (p-value= 
0.1024 and 0.2744, respectively). The proportion of pa
tients with positive CAM-ICU on arrival to ICU was 
similar in the two study groups, with an overall propor
tion of 90.5 (p-value=0.8629) (Table 1). For the primary 
diagnosis of trauma or surgery, ketamine was not utilized 
in any patients in the K-G (p-values= <0.0001 and 
0.0016, respectively). For patients with the primary diag
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Table 1. Baseline characteristic on ICU admission. 

Patient characteristics Study group 

Intervention group 
49.8% (n=102) 

Control group 
50.2% (n=103) 

Overall 
(n=205) 

P-value 

Male gender, no. (%) 67 (65.7) 63 (61.2) 130 (63.4%) 0.5016 
Race*, no. (%) 0.0155 

White or Caucasian 74 (77.9) 72 (70.6) 146 (74.1) 
Black/African American 6 (6.3) 20 (19.6) 26 (13.2) 
Other/unknown/Refuse to answer 15 (15.8) 10 (9.8) 25 (12.7) 

Hispanic, no. (%) 16 (19.3) 10 (9.9) 26 (14.1) 0.0692 
Age, Mean (SD) 48.6 (16.1) 48.5 (15.5) 48.5 (15.7) 0.9910 
Weight (kg), Mean (SD) 86.5 (28.6) 80.0 (26.3) 83.1 (27.5) 0.1024 
BMI, Mean (SD) 30.0 (9.5) 28.5 (9.4) 29.2 (9.5) 0.2744 
Abnormal blood pressurea 0 (0.0) 2 (1.9) 2 (1.0) 0.4981 
GCS, Mean (SD) 6.3 (5.4) 5.8 (5.1) 6.1 (5.2) 0.4642 
Positive CAM-ICU scoreb, no. (%) 92 (90.2) 90 (90.9) 182 (90.5) 0.8629 

Delirious before sedationc, 39 (55.7) 48 (54.6) 87 (55.1) 0.8834 
Delirious after sedationc 87 (85.3) 76 (76.8) 163 (81.1) 0.1227 

Reason for ICU admission 
Respiratory failure 29 (28.4) 24 (23.3) 53 (25.8) 0.4016 
Trauma 0 (0.0) 20 (19.4) 20 (9.8) <0.0001 
Surgery 0 (0.0) 10 (9.7) 10 (4.9) 0.0016 
Asthma 7 (6.9) 0 (0.0) 7 (3.4) 0.0068 
Infection 21 (20.6) 12 (11.7) 33 (16.1) 0.0817 

CCI, mean (SD) 0.9 (1.1) 1.1 (1.4) 1.0 (1.3) 0.2057 
APACHE II score, mean (SD) 16.9 (7.7) 16.9 (6.6) 16.9 (7.2) 0.9853 
APACHE II score, median 18 17 18 

Notes: * – p-value < 0.05; ** – p-value < 0.01; *** – p-value < 0.001; **** – p-value < 0.0001. Abbreviations: CAM – Confusion Assessment method; GCS – Glasgow Coma Scale/Score; ICU – Intensive Care Unit; 
kg – kilograms; SD – standard deviation. APACHE II – Acute Physiology And Chronic Health Evaluation II. a) Based on American heart association definition); b) Based on 1 positive CAM-ICU Scores; c) seda
tion of Ketamine or Propofol and Fentanyl, depending on the study group of Intervention or control, respectively. 

nosis of asthma, there were 6.9% in the K-G compared to 
0% in the PF-G (p-value=0.0068) (Table 1). 

There was no statistically significant difference with 
the incidence of midazolam (32.4% compared to 42.7%, 
p-value=0.1255) or dexmedetomidine use (66.7% com
pared to 57.3%, p-value=0.1664) between the interven
tion and control group, respectively (Table 2). 

For the primary outcome, there were reduced vaso
pressor requirements as measured by norepinephrine 
doses in K-G versus PF-G after ketamine initiation. Up 
to 12 hours prior to time 0 hour, the average norepineph
rine dose was similar between K-G and PF-G, 10.3 mcg/
kg/min vs 10.3 mcg/kg/min (p-value=0.9962). The aver
age dose of norepinephrine was lower up to 48 hours af
ter the initiation of ketamine (K-G) compared to PF-G, 
8.7 mcg/kg/min vs 14.2 mcg/kg/min (p-value=<0.0001) 
(Table 3). This associated reduction in average norepi
nephrine dose was consistent when looking at the time 
intervals of 12 hours (11.7 mcg/kg/min vs 13.3 mcg/kg/
min, p-value=0.0267), 13-24 hours (8.8 mcg/kg/min vs 
14.3 mcg/kg/min, p-value=<0.0001), 25-36 hours (7.4 
mcg/kg/min vs 13.5 mcg/kg/min, p-value=<0.0001), 
and 37-48 hours (6.7 mcg/kg/min vs 16.1 mcg/kg/min, 
p-value=<0.001) (Table 3, Figure 2) after time 0 hour. 
Figure 3 shows the average dose of norepinephrine 

hourly, starting 12 hours before and 48 hours after the 
initiation of ketamine or propofol/fentanyl. 

There was no associated difference in all-cause mor
tality, 30-day mortality, in-hospital mortality, ICU mor
tality, ICU LOS, and ventilator-free days between the K-
G and PF-G (Table 4). The all-cause, 30-day, ICU, and 
in-hospital mortality rates were similar in both groups 
(with overall rates of 32.2%, 21.5%, 22%, 23.9%, p-
value=0.8019, 0.9709, 0.8952, 0.8392, respectively). 
Overall average ICU and hospital LOS were 8.8 days (p-
value=0.5174) and 16.6 days (p-value=0.9280), respec
tively. The average ventilator free days was 23.0 (SD=5.3) 
(p-value=0.5667). 

discussion 

Ketamine has a long history of clinical use and its applica
tion is steadily widening due to ongoing challenges with 
sedation in patients that do not respond to conventional 
therapy or have side effects with standard drug regimens. 
As a drug with sedative and analgesic properties and a 
favorable hemodynamic profile, the potential physiolog
ical benefits of ketamine in critically-ill patients under
going mechanical ventilation may be under-appreciated. 
According to animal studies, the mechanism of increased 
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Table 2. Sedative medications while in ICU. 

Medication name Study group 

Intervention group 
49.8% (n=102) 

Control group 
50.2% (n=103) 

Overall 
(n=205) 

P-value 

Ketamine, no. (%) 102 (100.0) 0 (0.0) 102 (49.8) <0.0001 
Propofol, no. (%) 82 (80.4) 103 (100.0) 185 (90.2) <0.0001 
Fentanyl, no. (%) 53 (52.0) 103 (100.0) 156 (76.1) <0.0001 
Dexmedetomidine, no. (%) 68 (66.7) 59 (57.3) 127 (62.0) 0.1664 
Benzodiazepine (Midazolam), no. (%) 33 (32.4) 44 (42.7) 77 (37.6) 0.1255 

Notes: * – p-value < 0.05; ** – p-value < 0.01; *** – p-value < 0.001; **** – p-value < 0.0001. Sedation with ketamine or propofol and fentanyl, depending on the study group of intervention or control, respectively. 
Abbreviations: ICU – Intensive Care Unit. 

Table 3. ICU Norepinephrine (12 hours before, and up to 48 hours after starting on sedative(s)). 

Medication name Study group 

Intervention 
group 

49.8% (n=102) 

Control 
group 
50.2% 

(n=103) 

Overall 
(n=205) 

P-value 

Norepinephrine (before or after started on sedative(s))**, no. (%) 59 (57.8) 37 (35.9) 96 
(46.8) 

0.0017 

Average dose (mcg/kg/min)****, Mean (SD) 9.0 (2.9) 13.5 (3.3) 11.3 
(3.8) 

<0.0001 

Norepinephrine up to 12 hours before started on sedative(s)**, 
no. (%) 

38 (37.3) 20 (19.6) 58 
(28.4) 

0.0052 

Average dose (mcg/kg/min), Mean (SD) 10.3 (3.7) 10.3 (2.6) 10.3 
(3.1) 

0.9962 

Norepinephrine up to 48 hours after started on sedative(s)**, no. 
(%) 

52 (52.5) 35 (34.0) 87 
(43.1) 

0.0078 

Average dose (mcg/kg/min)****, Mean (SD) 8.7 (2.6) 14.2 (3.0) 11.5 
(4.0) 

<0.0001 

Norepinephrine up to 12 hours after started on sedative(s), no. 
(%) 

47 (46.1) 34 (33.0) 81 
(39.5) 

0.0557 

Average dose (mcg/kg/min)*, Mean (SD) 11.7 (1.4) 13.3 (1.9) 12.5 
(1.8) 

0.0267 

Norepinephrine 13-24 hours after started on sedative(s)**, no. 
(%) 

41 (40.2) 24 (23.2) 65 
(31.7) 

0.0093 

Average dose (mcg/kg/min)****, Mean (SD) 8.8 (1.7) 14.3 (3.2) 11.5 
(3.7) 

<0.0001 

Norepinephrine 25-36 hours after started on sedative(s), no. (%) 31 (30.4) 22 (21.4) 53 
(25.9) 

0.1397 

Average dose (mcg/kg/min****), Mean (SD) 7.4 (2.3) 13.5 (3.4) 10.5 
(4.2) 

<0.0001 

Norepinephrine 37-48 hours after started on sedative(s), no. (%) 24 (23.5) 18 (17.5) 42 
(20.5) 

0.2829 

Average dose (mcg/kg/min) ****, Mean (SD) 6.7 (1.5) 16.1 (3.0) 11.4 
(5.3) 

<.0001 

Notes: * – p-value < 0.05; ** – p-value < 0.01; *** – p-value < 0.001; **** – p-value < 0.0001. Sedation with ketamine or propofol and fentanyl, depending on the study group of intervention or control, respectively. 

sympathetic response of ketamine may be related to the 
tissue release of catecholamine stores. Chang et al. 
demonstrated in rats that the increased blood pressure ef
fect by ketamine was blunted by pretreatment with reser
pine, which depletes tissues catecholamines.27 

We observed a persistent decrease in average norepi
nephrine doses up to 48 hours after the initiation of ket
amine as compared to patients who received fentanyl and 
propofol. We categorized the average doses based on dif
ferent time intervals and the reduction in average doses 
was consistent. Previous studies reported effects of this 
vasopressor response up to 24 hours, our findings show 
a longer effect up to 48 hours.16,17 This prolonged effect 

suggests there may be additional mechanisms to this vaso
pressor response besides release of tissue catecholamines. 
There may be a direct vasoconstrictive effect increasing 
systemic vascular resistance (SVR). 

The benefits of ketamine in mechanically-ventilated 
patients may extend beyond the sympathomimetic prop
erties. Although not yet studied in a randomized trial, 
the bronchodilatory properties and improvement of dy
namic compliance have led many clinicians to consider 
and use ketamine infusions in asthmatic patients.28 To 
our knowledge, no clear dose or duration of ketamine-re
lated bronchodilation have been published. A study by 
Heshmati et al. examined asthmatic patients who did not 
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Figure 2. Summary of Norepinephrine dose (mcg/kg/min) usage by period and study group. 
Notes: * – p-value < 0.05; ** – p-value < 0.01; *** – p-value < 0.001; **** – p-value < 0.0001. Sedation of Ketamine or Propofol and Fentanyl, depending on the study group of Intervention or control, respectively. 

Table 4. Secondary Outcomes 

Study group 

Intervention group 
49.8% (n=102) 

Control group 
50.2% (n=103) 

Overall 
(n=205) 

Any time all-cause mortality 32 (31.4) 34 (33.0) 66 (32.2) 0.8019 
30-day all-cause mortality 22 (21.6) 22 (21.4) 44 (21.5) 0.9709 
In-hospital all-cause mortality 25 (24.5) 24 (23.3) 49 (23.9) 0.8392 
In-ICU all-cause mortality 22 (21.6) 23 (22.3) 45 (22.0) 0.8952 
LOS (in days), Mean (SD) 16.7 (15.8) 16.5 (21.7) 16.6 (19.0) 0.9280 
ICU LOS (in days), Mean (SD) 9.2 (7.4) 8.4 (10.6) 8.8 (9.1) 0.5174 
Ventilator-free daysa, Mean (SD) 22.8 (5.7) 23.2 (4.9) 23.0 (5.3) 0.5667 

Notes: * – p-value < 0.05; ** – p-value < 0.01; *** – p-value < 0.001; **** – p-value < 0.0001; a – Ventilator-free days were defined based on days free of the ventilator within 28 days. Patients on the ventilator for more 
than 28 days were considered to have 0 ventilator-free days. Abbreviations: ICU – intensive care unit; IV – intravenous; LOS – length of stay; SD – standard deviation. 

respond to traditional therapy and on mechanical ventila
tion after 24 hours, the addition of continuous ketamine 
infusion for two hours demonstrated a decreased mean 
peak airway pressure and arterial CO2.29 This perceived 
benefit may have affected the use of ketamine in our pa
tient groups as we found that all patients with the pri
mary diagnosis of asthma were observed to be managed 
with continuous ketamine infusion. 

However, ketamine may not be suitable for all intu
bated patients and especially those with heart failure. An
imal models have shown dose-related myocardial depres
sion, with higher doses correlating with lower cardiac 
output.27 A randomized study revealed a decrease in car
diac index with ketamine in patients with reduced left 
ventricular function in the first 24 hours. Pulmonary cap
illary wedge pressure and mean pulmonary artery pres
sure were elevated as well. The SVR was higher in the ke

tamine group. It remains unclear if this is the effect of 
direct suppression of the myocardium or the result of the 
increased afterload.30 

There are several limitations to our study. The first is 
the nature of its retrospective design. We found an asso
ciated decrease in vasopressor use, however this does not 
prove that the reduced vasopressor dose was caused by the 
ketamine use. These results should be considered hypoth
esis-generating. Second, finding a control group to match 
the study group was a challenge, as ketamine can be used 
with any number or combination of sedation agents. We 
chose two sedation agents that were commonly used clin
ically, however the 2 groups were likely managed quite 
differently from one another. We also did not specifically 
examine the sedating agents used during intubation 
which may have affected the initial blood pressures and 
vasopressor needs. 
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Figure 3. Average Norepinephrine dose (mcg/kg/min) usage by hour and by study group. 
Notes: * – p-value < 0.05; ** – p-value < 0.01; *** – p-value < 0.001; **** – p-value < 0.0001. Sedation of Ketamine or Propofol and Fentanyl, depending on the study group of Intervention or control, respectively. 

As stated earlier, asthmatic patients had markedly 
more use of ketamine and it can also be observed that ke
tamine was not used at all in the trauma and surgical pa
tients in this study. The perceived cardiopulmonary ben
efits of ketamine on asthma patients likely led to more 
asthma patients receiving ketamine and may have skewed 
the overall results to favor the ketamine group. While a 
MAP of 65 mmHg was most often used in our insti
tutions, there was no standardized blood pressure target 
in this study adding provider-related variation with this. 
Also, multiple vasopressors may have been used but we 
examined norepinephrine specifically as it is the predomi
nant vasopressor used at our institution. Use of other va
sopressors was not accounted for in this study. 

conclusion 

In our retrospective study, we demonstrated the use of ke
tamine as an adjunct for sedation in mechanically venti
lated patients was associated with decreased vasopressor 
requirements when compared to a common sedation reg
imen of propofol and fentanyl. Further research with 
multicenter, randomized, placebo-controlled trials are re
quired to better define the role of ketamine as an adjunct 

sedation agent for critically-ill patients on mechanical 
ventilation. 
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