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Critically ill patients on ventilators experience pain, anxiety, or 
agitation either due to their disease states or due to the presence 
of invasive lines and catheters. This disturbs their sleep-wake cycle 
and hence worsens the clinical condition.1 Hence, sedation and 
analgesia form a necessary aspect of the management of ventilated 
patients.2 Many sedatives and analgesics are being used in intensive 
care units to achieve optimum levels of sedation. Various methods 
like Ramsay sedation scale (RSS) or Richmond agitation sedation 
scale (RASS) have been employed to measure the level of sedation 
and analgesia in ventilated patients. These scales become useless 
in the event of oversedation or muscle relaxation. 

The quantum consciousness index (qCON) is a technique for 
measuring the depth of sedation from dynamic EEG.3 It uses a 
neural network to calculate a value between 0 and 99 which is 
independent of autonomic activity.4 From various studies, it has 
been reported that qCON between 40 and 60 suggests adequate 
depth of sedation. Quantium nociception index (qNOX) suggests 
appropriate analgesia depth and a value between 30 and 50 
suggests adequate analgesia.5 The majority of literature available 
is about intraoperative sedation and analgesia but its extrapolation 
in intensive care unit is not very easy and straightforward.

In the current issue of the Indian Journal of Critical Care Medicine, 
Masharto et al.6 evaluated qCON and qNOX in postoperative 
patients by either administering them a subdose of ketamine or 
midazolam and fentanyl. Forty-four postoperative patients were 
enrolled for the study and were divided into two groups. The 
patients were evaluated at 0 hour, 12 hours, and 24 hours after 
administration of the medicines. They did not find any significant 
difference in hemodynamic variables between the groups (p > 0.05). 
The qCON and qNOX were also similar between the groups with 
increasing values over time (p > 0.05). They concluded that ketamine 
administration is non-inferior to the combination of midazolam and 
fentanyl. But this being a single-center study and being performed 
only in postoperative patients, the exact comparison cannot be 
made in a medical subset of ventilated patients. Secondly, the 
CONOX tool availability is not easy at most of the centers and hence 
following the protocol will be difficult.

Ketamine is a dissociative anesthetic agent and is a potent 
analgesic when used at subanesthetic doses.7 At this dose, 
ketamine improves pain perception and eliminates the need for 
any opioid administration.8 Also, it does not have any detrimental 
effect on hemodynamics and hence has been used by emergency 
physicians. Jahanian et al.9 concluded that low-dose ketamine 
had similar pain relief to morphine. A similar study comparing 
ketamine and fentanyl in trauma patients with severe pain also 
had similar results.10 However, all these studies have been done 
either in postoperative patients or during anesthesia. None of the 

studies have utilized ketamine as a sedative and analgesic option 
as a continuous infusion for ICU-ventilated patients. 

Conceptually, avoiding opioid derivates with non-opioid 
alternatives should be practiced whenever feasible as the side 
effects of opioids can be prevented. Combining ketamine 
with haloperidol may be a better alternative as it prevents the 
dissociative side effects of ketamine. Measuring qCON and qNOX is 
probably the most sensitive and objective way of assessing sedation 
and nociception in ICU patients as there is an array of stimuli that 
are being given to them on a daily basis. Measuring RASS or visual 
analog scale (VAS) is not possible in many patients and hence 
anglo-sedation goes unnoticed.

Orcid
Sachin Gupta  https://orcid.org/0000-0001-8663-9507
Deeksha S Tomar  https://orcid.org/0000-0001-6099-3559

References
	 1.	 Chawla R, Myatra SN, Ramakrishnan N, Todi S, Kansal S, Dash SK, 

et al. Current practices of mobilization, analgesia, relaxants and 
sedation in Indian ICUs: A survey conducted by the Indian Society 
of Critical Care Medicine. Indian J Crit Care Med 2014;18(9):575–584. 
DOI: 10.4103/0972-5229.140146.

	 2.	 De Backer D, Norrenberg M. Let’s change our behaviors: From bed 
rest and heavy sedation to awake, spontaneously breathing and 
early mobilized intensive care unit patients. Indian J Crit Care Med 
2014;18(9):558–559. DOI: 10.4103/0972-5229.140137.

	 3.	 Melia U, Gabarron E, Agustí M, Souto N, Pineda P, Fontanet J, et al. 
Comparison of the qCON and qNOX indices for the assessment of 
unconsciousness level and noxious stimulation response during 
surgery. J Clin Monit Comput 2017;31(6):1273–1281. DOI: 10.1007/
s10877-016-9948-z. 

	 4.	 Jensen EW, Valencia JF, López A, Anglada T, Agustí M, Ramos Y, 
et al. Monitoring hypnotic effect and nociception with two EEG-
derived indices, qCON and qNOX, during general anaesthesia. Acta 
Anaesthesiol Scand 2014;58(8):933–941. DOI: 10.1111/aas.12359.

© The Author(s). 2024 Open Access. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (https://creativecommons.
org/licenses/by-nc/4.0/), which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give appropriate credit to 
the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain 
Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

1,2Department of Critical Care Medicine, Narayana Superspeciality 
Hospital, Gurugram, Haryana, India
Corresponding Author: Sachin Gupta, Department of Critical Care 
Medicine, Narayana Superspeciality Hospital, Gurugram, Haryana, 
India, Phone: +91 9873240734, e-mail: dr_sachin78@yahoo.co.in
How to cite this article: Gupta A, Tomar DS. Am I Sedated or in Pain? 
Please Monitor by Brain. Indian J Crit Care Med 2024;28(6):531–532.
Source of support: Nil
Conflict of interest: None

https://orcid.org/0000-0001-8663-9507
https://orcid.org/0000-0001-6099-3559
https://orcid.org/0000-0001-8663-9507
https://orcid.org/0000-0001-8663-9507
https://orcid.org/0000-0001-6099-3559
https://orcid.org/0000-0001-6099-3559


Quantium Index

Indian Journal of Critical Care Medicine, Volume 28 Issue 6 (June 2024)532

	 5.	 Wu G, Zhang L, Wang X, Yu A, Zhang Z, Yu J. Effects of indexes of 
consciousness (IoC1 and IoC2) monitoring on remifentanil dosage in 
modified radical mastectomy: A randomized trial. Trials 2016;17:167. 
DOI: 10.1186/s13063-016-1298-0. 

	 6.	 Masharto AR, Lubis AP, Bangun CG, Wahyuni  AS. Quantium 
consciousness index and quantium noxious index in ketamine 
subdose administration compared with fentanyl and midazolam 
in postoperative ICU patients: A prospective, observational study. 
Indian J Crit Care Med 2024;28(6):581–586.

	 7.	 Karlow N, Schlaepfer CH, Stoll CRT, Doering M, Carpenter CR, Colditz 
GA, et al. A systematic review and meta-analysis of ketamine as an 
alternative to opioids for acute pain in the emergency department. 
Acad Emerg Med 2018;25(10):1086–1097. DOI: 10.1111/acem.13502. 

	 8.	 Hawker GA, Mian S, Kendzerska T, French M. Measures of adult pain: 
Visual analog scale for pain (VAS Pain), numeric rating scale for pain 

(NRS Pain), mcgill pain questionnaire (MPQ), short-form mcgill pain 
questionnaire (SF-MPQ), chronic pain grade scale (CPGS), short 
form-36 bodily pain scale (SF-36 BPS), and measure of intermittent 
and constant osteoarthritis pain (ICOAP). Arthritis Care Res (Hoboken). 
2011;63 (Suppl 11):S240–S252. DOI: 10.1002/acr.20543. 

	 9.	 Jahanian F, Hosseininejad SM, Amini Ahidashti H, Bozorgi F, Goli 
Khatir I, Montazar SH, et al. Efficacy and safety of morphine and low 
dose ketamine for pain control of patients with long bone fractures: 
A randomized, double-blind, clinical trial. Bull Emerg Trauma 
2018;6(1):31–36. DOI: 10.29252/beat-060105. 

	 10.	 Bronsky ES, Koola C, Orlando A, Redmond D, D’Huyvetter C, Sieracki 
H, et al. Intravenous low-dose ketamine provides greater pain control 
compared to fentanyl in a civilian prehospital trauma system: A 
propensity matched analysis. Prehosp Emerg Care 2019;23(1):1–8. 
DOI: 10.1080/10903127.2018.1469704. 


