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Abstract: The purpose of this study was to determine the differences in attained levels of sedation both within intensive care units 
and collectively regarding overall outcomes when patients were transported outside a hospital either pre-hospital or while being 
inter-facility transfer by different critical care agencies, having been exposed to light versus deep quality of anaesthesia. After the 

ethical approval from the institutional review board, this cross-sectional study was conducted at Khyber Teaching Hospital from 
01/06/22 to 31/12/22. The primary outcome measure was the relation of starting deep sedation during transport to deep sedation 
in the first 48 hours after admission (defined as RASS -3 and less). Secondary outcomes included mechanical ventilation duration, 

inpatient mortality, total hospital stay length of ICU, and delirium within 48 h; coma may also be observed. Final transport RASS 
in both the study groups was-4.43±0.49 and-1.5±0.5 (p <0.0001). Mean Hospital duration in both study groups was 13.01±4.8 and 
35±5.9 days (p<0.0001). A high percentage of inpatient mortality, delirium, and coma cases was seen in the deep sedation group 

(p<0.0001). The transfer of patient care from the transport team to the hospital team presents a chance to potentially interrupt the 
progress of treatment and reassess decisions regarding sedation. 
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Introduction  

 

Previous studies have approximated that inadvertent over-

sedation affects approximately 40% to 60% of patients in 
the critical care unit (CCU) (Ceric et al., 2022). The current 

guidelines for sedating mechanically ventilated patients 

recommend aiming for mild degrees of sedation. Light 
sedation lacks a broadly agreed-upon definition. However, 

most published literature defines it as a Richmond Agitation 
Sedation Scale (RASS) score ranging from -2 to 1 (Celis-

Rodríguez et al., 2020). Recent evidence emphasizes the 

correlation between profound sedation and higher mortality 

rates, longer stays in the intensive care unit (ICU), and 
extended periods of mechanical breathing (Aragón et al., 

2019; Stephens et al., 2022).  When compared to other 
sedative drugs that are given continuously, benzodiazepines 

are more commonly linked to profound sedation, higher 
rates of delirium, and longer stays in the ICU and hospital. 

Current guidelines advise the use of other sedatives, such as 

dexmedetomidine or propofol, instead of benzodiazepines 

due to the associated dangers (Freeman et al., 2020). 
Moreover, the use of analagosedation or analgesia-first 

sedation has been associated with decreased degrees of 
profound sedation, shorter periods of mechanical 

ventilation, and reduced exposure to sedative drugs. As a 

result, this technique is considered a favorable method of 

sedation for critically sick patients (Freeman et al., 2020).   
A subset of severely ill patients initiates their critical care 

journey in the emergency department (ED), referral 

facilities, and operating room through critical care transport. 

The transitions of care originating from these sites are 

frequently overlooked and can impact the initial treatment 

provided in the ICU. For instance, the introduction of 
profound sedation in the emergency department has been 

demonstrated to lead to more profound sedation in the 

intensive care unit and higher death rates. It stays in the ICU 
longer (Fuller et al., 2019). This underscores the 

significance of therapeutic momentum. Recently, literature 
in the field of critical care transport has reflected these 

findings, showing similarly elevated rates of patients who 

are heavily sedated and highlighting the detrimental effects 

on long-term outcomes (Moy et al., 2021). To fully 
comprehend the influence of therapeutic momentum, it is 

crucial to assess the ramifications of admitting heavily 
sedated patients to the ICU on medical practices and patient 

outcomes (George et al., 2020). The purpose of this study 
was to determine the differences in attained levels of 

sedation both within intensive care units and collectively 

regarding overall outcomes when patients were transported 

outside a hospital either pre-hospital or while being inter-
facility transfer by different critical care agencies, having 

been exposed to light versus deep quality of anaesthesia.  

Methodology  

After the ethical approval from the institutional review 
board, this cross-sectional study was conducted at Khyber 

Teaching Hospital from 01/06/22 to 31/12/22. Through 

non-probability sampling, 130 critically ill patients aged 

above 18 years, of both genders, who underwent invasive 
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positive pressure ventilation using either a supraglottic 

airway or an endotracheal tube were transported through 
hospital-affiliated critical care transport team using either a 

land ambulance or a rotor wing aircraft for both pre-hospital 
and inter-hospital transportation. Patients who died within 

the first 48 hours of admission or had a duration of 
mechanical breathing less than 48 hours were eliminated. 

Data abstraction was conducted by examining scanned 
critical care team transport forms, inpatient medication 

administration records, and flowsheets that provided 
detailed information on CAM-ICU scores and RASS. The 

term "deep sedation" was used to describe a Richmond 
Agitation-Sedation Scale (RASS) score ranging from -3 to 

-5, whereas "light sedation" referred to an RASS score 

ranging from 1 to -2. Patients were randomly allocated into 
Group A-Deep sedation n=100 and Group B-Light sedation 

n=30. The indications for mechanical ventilation were 

categorized by the transport team documentation into the 
following groups: cardiac arrest, trauma, asthma, chronic 

obstructive pulmonary disease (COPD), neurological 

conditions, congestive heart failure (CHF), sepsis, and 
others. Traumatic brain injury was categorized as a 

traumatic injury rather than a neurological condition 
warranting the use of artificial breathing. Prehospital drugs 

were documented if the transport team gave them. The 

medications given before the arrival of the transport crew 

were not recorded. The total amounts of continuous infusion 
drugs administered were estimated by extrapolating from 

the final infusion rate and the overall duration of transport. 
The overall infusion quantity during travel was estimated 

using extrapolated values due to the logistical complexity of 

the setting and the unavailability of tracking medication 

titrations in real-time. The transport time was defined as 
when the crew arrived at the patient's bedside from the 

referral agency/hospital and handed off the patient to the 

receiving hospital. The hospitals that were mentioned were 
categorized based on their bed capacity into critical access 

(≤25 beds), small (26-100 beds), medium (100-400 beds), 
or academic medical centers. The statistical analysis was 

conducted using SPSS version 21. The continuous variables 
were displayed as Mean± S.D. The categorical variables 

were displayed as counts accompanied by their 
corresponding percentages. A T-test was used to compare 

the variables between the groups. A P-value below 0.05 was 

deemed to be statistically significant.  

Results 

A total of 130 critically ill patients were included in the 
analysis. The baseline demographic and clinical parameters 

of the study participants are represented in Table 1.  There 
is no difference in the patient’s age, gender, and weight 

among the two studied groups. In both studies, the majority 
of participants were transported through an ambulance 

facility. In the deep sedation group, 80% of the patients were 
received in the ICU, while in the light sedation group, most 

were received in the emergency department. The final 
transport tidal volume in both the study groups was 

469.75±24.03 and 436.56±27.7 mL (p <0.0001). Final 

transport RASS in both the study groups was-4.43±0.49 

and-1.5±0.5 (p <0.0001). Table 2 shows the patient's 
outcome in both study groups. Deep sedation during 

transport correlated with the hospital's length of stay. Mean 
Hospital duration in both study groups was 13.01±4.8 and 

35±5.9 days (p<0.0001). A high percentage of inpatient 

mortality, delirium, and coma cases was seen in the deep 
sedation group (p<0.0001).

Table 1: Baseline characteristics of the study participants 

Characteristic Deep sedation 

(n = 100) 

Light sedation 

(n = 30) 

P-value 

Age (years) 67.93±12.95 69.3±11.13 1 

Male(%) 59 (59%) 19 (63.3%) 1 

Admission weight (kg) 81.5±11.5 82.3±10.3 0.943 

Transport 

 Ground 86 (86%) 28(93%) 0.432 

 Rotor wing 14 (14%) 2 (7%) 

Referral agency type 

 Scene 9 (9%) 4 (135) <0.0001 

 Critical access hospital 17 (17%) 5 (17%) 

 Small hospital 23 (23%) 3 (10% 

 Medium hospital 48 (48%) 18 (60%) 

 Academic medical center 3 3%) – 

Receiving unit 

 ED 18 (18%) 18 (60%) 0.006 

 Cardiac catheterization laboratory 4 (4%) 4 (13.3%) 

 ICU 80 (80%) 8 (27%) 

 Transport time (minutes) 65.7±15.9 54±12.3 0.009 

Reason for intubation 

 Sepsis 9 (9%) – <0.0001 

 Neurological 14 (14%) 8 (27%) 

 CHF 5 (5%) 10 (33.3%) 

 Asthma 25 (25%) 2 (7%) 

 COPD 16 (16%) – 

 Trauma 9 (9%) 8 (27%) 

 Cardiac arrest 10 (10%) 2 (7%) 
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 Other 12 (12%) – 

 Final transport tidal volume (mL) 469.75±24.03 436.56±27.7 <0.0001 

 Final transport PEEP (cmH2O) 7.21±1.29 5 <0.0001 

 Final transport systolic BP (mmHg) 114.49±8.21 108±7.7 <0.0001 

 Final transport diastolic BP (mmHg) 72.23±6.8 69.6±8.3 <0.0001 

 Final transport GCS 3 3.9±1.04 <0.0001 

 Final transport RASS -4.43±0.49 -1.5±0.5 <0.0001 

 First admission serum creatinine (mg/dL) 1.03±0.23 1.44±0.5 <0.0001 

 First admission serum lactate (mmol/L) 1.31±0.25 1.24±0.2 0.193 

Table 2: Patient outcomes in the study groups 

Outcome Deep sedation 

(n = 100) 

Light sedation 

(n = 30) 

P-value 

Duration of mechanical ventilation (days) 3.82±1.34 3.4±0.9 <0.0001 

Hospital length of stay (days) 13.01±4.8 35±5.9 <0.0001 

ICU length of stay (days) 9.7±4.2 15.8±3.7 <0.0001 

Inpatient mortality 65 (65%) 5 (17%) <0.0001 

Delirium within 48 h 51 (51%) 5 (17%) <0.0001 

Coma within 48 h 76 (76%) 7 (23%) <0.0001 

 

Discussion 

There was a link between the use of deep sedation during 
transport and the length of stay in the hospital. The mean 

hospital time in both study groups was 13.01±4.8 and 
35±5.9 days, respectively (p<0.0001). A significant 

proportion of inpatient mortality, delirium, and coma cases 

were observed in the deep sedation group (p<0.0001). 

Previous literature shows that critical care transport patients 
often experience deep sedation (George et al., 2020; Moy et 

al., 2021). Handoff from the transport team is an occasion 
to reevaluate and readjust their regimens of sedatives and 

infusion amounts. Though we haven’t found the literature 

about transport to inpatient transition, it appears to be one 

more occasion for breaking any therapeutic flow (Olfson et 
al., 2015). Hospital admission to a critical care service is 

usually a time when the medical staff collects data and tries 
to define pathological processes, with many aspects left 

unclear. Nevertheless, this transition might also present an 
opportunity for conducting a spontaneous awakening trial in 

eligible patient groups. Literature on implementing a daily 

spontaneous awakening trial has shown to be beneficial in 

morbidity and mortality outcomes (Girard et al., 2008). 
Adopting such an approach would necessitate having this 

multidisciplinary team at handoff to ensure appropriate 
patients are selected, again ensuring that safety concerns for 

patients and staff are considered. Further assessment 

includes the identification of patients at risk for developing 

complications that might be disastrous as a result of ongoing 
deep sedation or benzodiazepine exposure, like those who 

have undergone a post-cardiac arrest case, to facilitate better 

and more efficient management of the patients (Levito et al., 

2021). It is when the surgeon notices an indication that his 
work is going on more slowly. Although sedation 

management and recommendations continue to change, the 
additional focus on pause to re-evaluate treatment goals and 

trajectories could help increase the time spent under light 
sedation during ICU care (Roginski et al., 2023).  

Conclusion 

Deep sedation was commonly reported during the 

transportation of critically ill patients in this study, and it 

was found to be associated with deep sedation within the 
initial 48 hours of hospitalization. Significant difference 

was observed in the duration of hospital and ICU stays, the 
length of time mechanical breathing was required, the rate 

of inpatient mortality, or the occurrence of delirium and 

coma during the first 48 hours. The transfer of patient care 

from the transport team to the hospital team presents a 
chance to potentially interrupt the progress of treatment and 

reassess decisions regarding sedation. 

Declarations 

Data Availability statement 

All data generated or analyzed during the study are included 

in the manuscript. 
Ethics approval and consent to participate. 

Approved by the department Concerned.  

Consent for publication 

Approved 

Funding 

Not applicable 

Conflict of interest 

 

The authors declared an absence of conflict of interest. 

 

Authors Contribution 

MOHAMMAD HAROON (Assistant Professor) 

Study Design, Review of Literature 
Conception of Study, Development of Research 
Methodology Design, Study Design, Review of manuscript, 

final approval of manuscript 
SULAIMAN (Assistant Anaesthetist) 

Coordination of collaborative efforts. 
Conception of Study, Final approval of manuscript 
MUHAMMAD JAVED KHAN (Assistant Professor) 

Manuscript revisions, critical input. 

Coordination of collaborative efforts. 

IMRAN UL HAQ (Assistant Professor) 

Data acquisition, analysis. 

https://doi.org/10.54112/bcsrj.v2024i1.756


Biol. Clin. Sci. Res. J., Volume, 2024: 756                                                                                    Haroon et al., (2024)         

[Citation: Haroon, M., Sulaiman, Khan, M.J., Haq, I.U., Ahmad, S., Malik, S., (2024). Sedation depth during critical care transport 

and hospitalization Biol. Clin. Sci. Res. J., 2024: 756. doi: https://doi.org/10.54112/bcsrj.v2024i1.756] 

4 

Manuscript drafting. 

SAJJAD AHMAD (TMO Pulmonology)  

Data entry and Data analysis, drafting article. 
Data acquisition and analysis. 
SHOAIB MALIK (Associate Professor) 

Conception of Study, Development of Research 
Methodology Design, Study Design, Review of manuscript,  

 

References 

Aragón, R. E., Proaño, A., Mongilardi, N., De Ferrari, A., Herrera, 

P., Roldan, R., Paz, E., Jaymez, A. A., Chirinos, E., and 
Portugal, J. (2019). Sedation practices and clinical 

outcomes in mechanically ventilated patients in a 
prospective multicenter cohort. Critical Care 23, 1-9. 

Celis-Rodríguez, E., Cortés, J. D., Bolívar, Y. C., González, J. C., 

Pinilla, D.-I., Záccaro, L. F., Birchenall, C., López, J. 
C., Argüello, B., and Abrego, G. C. (2020). Evidence-

based clinical practice guidelines for the management of 
sedoanalgesia and delirium in critically ill adult patients. 

Medicina Intensiva (English Edition) 44, 171-184. 

Ceric, A., Holgersson, J., May, T., Skrifvars, M. B., Hästbacka, J., 
Saxena, M., Aneman, A., Delaney, A., Reade, M. C., 

and Delcourt, C. (2022). Level of sedation in critically 
ill adult patients: a protocol for a systematic review with 

meta-analysis and trial sequential analysis. BMJ open 

12, e061806. 
Freeman, C. L., Evans, C. S., and Barrett, T. W. (2020). Managing 

sedation in the mechanically ventilated emergency 
department patient: a clinical review. Journal of the 

American College of Emergency Physicians Open 1, 
263-269. 

Fuller, B. M., Roberts, B. W., Mohr, N. M., Knight IV, W. A., 

Adeoye, O., Pappal, R. D., Marshall, S., Alunday, R., 
Dettmer, M., and Goyal, M. (2019). The ED-SED study: 

a multicenter, prospective cohort study of practice 
patterns and clinical outcomes associated with 

emergency department sedation for mechanically 

ventilated patients. Critical care medicine 47, 1539-
1548. 

George, B. P., Vakkalanka, J. P., Harland, K. K., Faine, B., 
Rewitzer, S., Zepeski, A., Fuller, B. M., Mohr, N. M., 

and Ahmed, A. (2020). Sedation depth is associated 

with increased hospital length of stay in mechanically 
ventilated air medical transport patients: a cohort study. 

Prehospital emergency care 24, 783-792. 
Girard, T. D., Kress, J. P., Fuchs, B. D., Thomason, J. W., 

Schweickert, W. D., Pun, B. T., Taichman, D. B., Dunn, 

J. G., Pohlman, A. S., and Kinniry, P. A. (2008). 
Efficacy and safety of a paired sedation and ventilator 

weaning protocol for mechanically ventilated patients in 
intensive care (Awakening and Breathing Controlled 

trial): a randomised controlled trial. The Lancet 371, 
126-134. 

Levito, M. N., McGinnis, C. B., Groetzinger, L. M., Durkin, J. B., 

and Elmer, J. (2021). Impact of benzodiazepines on time 
to awakening in post cardiac arrest patients. 

Resuscitation 165, 45-49. 
Moy, H. P., Olvera, D., Nayman, B. D., Pappal, R. D., Hayes, J. M., 

Mohr, N. M., Kollef, M. H., Palmer, C. M., 

Ablordeppey, E., and Faine, B. (2021). The AIR-SED 
study: A multicenter cohort study of SEDation 

practices, deep sedation, and coma among mechanically 
ventilated AIR transport patients. Critical care 

explorations 3, e0597. 

Olfson, M., King, M., and Schoenbaum, M. (2015). 
Benzodiazepine use in the United States. JAMA 

psychiatry 72, 136-142. 
Roginski, M. A., Carroll, M. C., Trautwein, M. L., Watkins, E. D., 

and Esteves, A. M. (2023). Sedation Practices of 

Mechanically Ventilated Patients During Critical Care 

Transport. Air Medical Journal 42, 343-347. 
Stephens, R. J., Evans, E. M., Pajor, M. J., Pappal, R. D., Egan, H. 

M., Wei, M., Hayes, H., Morris, J. A., Becker, N., and 
Roberts, B. W. (2022). A dual-center cohort study on 

the association between early deep sedation and clinical 

outcomes in mechanically ventilated patients during the 
COVID-19 pandemic: The COVID-SED study. Critical 
Care 26, 179. 

 

 

 
Open Access This article is licensed under a Creative Commons 

Attribution 4.0 International License, which permits use, sharing, 

adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and 

the source, provide a link to the Creative Commons licence, and 
indicate if changes were made. The images or other third party 

material in this article are included in the article’s Creative 

Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative 

Commons licence and your intended use is not permitted by 
statutory regulation or exceeds the permitted use, you will need to 

obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licen 

ses/by/4.0/. © The Author(s) 2023 

https://doi.org/10.54112/bcsrj.v2024i1.756
http://creativecommons.org/licen%20ses/by/4.0/
http://creativecommons.org/licen%20ses/by/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

