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Aim of the session

• Safe sedation has a preferable outcome if 
administered properly.

• Wise choice of patients and medication will 
give the best results.

• Learn how to do better.



Definition

• Sedation is the depression of a patient's 
awareness to the environment and reduction 
of his or her responsiveness to external 
stimulation. This is accomplished along a 
continuum of sedation levels.

• Sedation ≠ unconsciousness



Good sedation will combine:

• Anxiolysis - Relief of fear or agitation with 
minimal alteration of sensorium 

• Amnesia - Lapse in memory for a period of 
time 

• Analgesia - Relief of pain without an altered 
sensorium 



MIDAZOLAM



MIDAZOLAM

• Midazolam hydrochloride is a water-
soluble benzodiazepine 

• Each mL contains midazolam 
hydrochloride equivalent to 1 mg or 
5 mg midazolam 

• produces sedation and anxiolysis. In 
addition, produces amnesia and has 
anticonvulsant actions. Has no 
analgesic properties.



MIDAZOLAM dose

• The initial IV dose for sedation in adult patients may 
be as little as 1 mg but should not exceed 2.5 mg in a 
normal healthy adult. 

• Lower doses are necessary for older (over 60 years) or 
debilitated patients and in patients receiving 
concomitant narcotics or other CNS depressants. 

• The initial dose and all subsequent doses should 
always be titrated slowly:

➢ administer over at least 2 minutes.

➢ allow an additional 2 or more minutes to fully        
evaluate the sedative effect. 



MIDAZOLAM

• Midazolam depress the ventilatory response 
to CO2 stimulation (more marked in COPD). 

• Slight to moderate decrease in mean arterial 
pressure, cardiac output, stroke volume and 
systemic vascular resistance. 



MIDAZOLAM -Pharmacokinetics

• Elimination via hepatic metabolism.

• Excreted in the urine.

• Midazolam metabolism is mediated by 
cytochrome P450-3A4.

• Interactions may occur with concomitant 
medication using the same pathway: 
cimetidine, erythromycin, diltiazem, 
verapamil, ketoconazole and itraconazole. 



Contraindication

• hypersensitivity to the drug

• acute narrow-angle glaucoma

• Lack of resuscitation equipment and qualified 
personal



Overdosage

• Resuscitation as indicated.

• Flumazenil (Anexate), a specific 
benzodiazepine-receptor antagonist.

• Flumazenil is intended as an adjunct

to, not as a substitute for proper

management of benzodiazepine 

overdose.

• Monitor for resedation.



Flumazenil

• Initial dose: 0.2 mg IV one time over 30 
seconds.

• Repeated doses: 0.5 mg may be given every 
minute.

• Maximum total dose 3 mg. 

• The use of flumazenil has been associated 
with seizures.



Fentanyl



Fentanyl

• Fentanyl Citrate is a potent opioid agonist 

• Each milliliter contains fentanyl 50 mcg (0.05 
mg)



DOSAGE AND ADMINISTRATION

• Dosage should be individualized

• IV 50-100 mcg

• The principal actions of therapeutic value are 
analgesia and sedation

• Fentanyl appears to have less emetic activity 
than other opioids



DOSAGE AND ADMINISTRATION

• The onset of action of fentanyl is almost 
immediate

• The maximal analgesic and respiratory depressant 
effect may not be noted for several minutes

• The usual duration of action of the analgesic 
effect is 30 to 60 minutes

• The duration of the respiratory depressant effect 
may be longer than the analgesic effect



Cardiopulmonary effect

• Fentanyl preserves cardiac stability

• Alterations in respiratory rate and alveolar 
ventilation -dose-related.

• Diminished sensitivity to CO2 stimulation with 
peak effect noted 5 to 15 minutes following 
injection



PRECAUTIONS

• The initial dose should be appropriately 
reduced in elderly and debilitated patients.

• Caution with patients who have received 
MAO inhibitors within 14 days

• Caution in patients with COPD, patients with 
decreased respiratory reserve, and others 
with potentially compromised respiration.



PRECAUTIONS

• Fentanyl may produce bradycardia, which may 
be treated with atropine. Use with caution in 
patients with cardiac bradyarrhythmias.

• Use with caution in patients with liver and 
kidney dysfunction because of the 
importance of these organs in the metabolism 
and excretion of drugs.



CONTRAINDICATIONS

• Fentanyl Citrate Injection, is contraindicated in 
patients with known intolerance to the drug 
or other opioid agonists.

• Lack of resuscitation equipment and qualified 
personal.



Drug Interactions

• Other CNS depressant drugs will have additive 
or potentiating effects with fentanyl. 

• Following the administration of fentanyl 
citrate, the dose of other CNS depressant 
drugs should be reduced.



OVERDOSAGE

• Resuscitation as indicated

• Naloxone hydrochloride, an opioid antagonist

• For the initial reversal of respiratory 
depression, Naloxone hydrochloride should be 
injected in increments of 0.1 to 0.2 mg 
intravenously at two-to three-minute intervals

• Repeat doses of Naloxone may be required 



Propofol



Propofol

• Propofol is chemically described as 2,6-
diisopropylphenol.

• In addition to the active component, Propofol, 
the formulation also contains soybean oil (100 
mg/mL), glycerol (22.5 mg/mL), egg lecithin 
(12 mg/mL), benzyl alcohol (1.5 mg/mL) and 
sodium benzoate (0.7 mg/mL) added



DOSAGE AND ADMINISTRATION

• Propofol is an intravenous sedative-amnestic
agent for use in the induction and 
maintenance of anesthesia or sedation

• Propofol induces hypnosis with minimal 
excitation, usually within 40 seconds from the 
start of injection 

• First recommended bolus dose up to 40mg



DOSAGE AND ADMINISTRATION

• Undesirable side effects such as 
cardiorespiratory depression are likely to 
occur at higher blood concentrations which 
result from bolus dosing .

• An adequate slow interval (3 to 5 minutes) 
must be allowed between dosage adjustments 
in order to assess clinical effects



Caution

• During sedation, attention must be given to the 
cardiorespiratory effects of Propofol injectable 
emulsion. Hypotension, oxyhemoglobin 
desaturation, apnea, and airway obstruction can 
occur, especially following a rapid bolus of Propofol 
injectable emulsion. 

• During initiation of sedation, slow injection 
techniques are preferable over rapid bolus 
administration. 

• In the elderly, debilitated, or ASA-PS III or IV 
patients, rapid (single or repeated) bolus dose 
administration should not be used for sedation.



Geriatrics

• With increasing patient age, the dose of 
Propofol needed to achieve a defined 
anesthetic endpoint (dose-requirement) 
decreases.

• Lower doses are therefore recommended for 
initiation and maintenance of sedation in 
elderly patients.



Organ Failure

• The pharmacokinetics of Propofol do not 
appear to be different in people with chronic 
hepatic cirrhosis or chronic renal impairment 
compared to adults with normal hepatic and 
renal function. 

• The effects of acute hepatic or renal failure on 
the pharmacokinetics of Propofol have not 
been studied.



CONTRAINDICATIONS

• Propofol injectable emulsion is 
contraindicated in patients with a known 
hypersensitivity to Propofol injectable 
emulsion or any of its components.

• Propofol injectable emulsion is 
contraindicated in patients with

allergies to eggs, egg products, 

soybeans or soy products. –

(not evidence based)



PRECAUTIONS

• Use with caution when administered to 
patients with disorders of lipid metabolism

• Very rarely associated with a period of 
postoperative unconsciousness and increase 
in muscle tone. Recovery is spontaneous.

• In epileptic patient, there is a risk of seizure 
during the recovery phase.



PRECAUTIONS

• Transient local pain can be minimized if the 
larger veins of the forearm or antecubital 
fossa are used. 



Drug Interactions

• The induction dose requirements of Propofol 
injectable emulsion may be reduced in patients 
with premedication, particularly with narcotics 
and combinations of opioids and 
benzodiazepines. 

• These agents may increase the anesthetic or 
sedative effects of Propofol injectable emulsion 
and may also result in more pronounced 
decreases in systolic, diastolic, and mean arterial 
pressures and cardiac output.



OVERDOSE

• If overdose occurs, Propofol injectable 
emulsion administration should be 
discontinued immediately.

• Resuscitation as indicated

• No antidote



Ketamine



Ketamine

• Ketamine hydrochloride is a nonbarbiturate
rapid-acting general anesthetic producing an 
anesthetic state characterized by profound 
analgesia, normal pharyngeal-laryngeal 
reflexes, normal or slightly enhanced skeletal 
muscle tone, cardiovascular and respiratory 
stimulation, and occasionally a transient and 
minimal respiratory depression.



Ketamine

• The anesthetic state produced by ketamine 
hydrochloride has been termed "dissociative 
anesthesia" 

• Ketamine has a wide margin of safety



Dose

• The onset of action of ketamine is rapid (30 
seconds after injection), usually lasting five to 
ten minutes. If a longer effect is desired, 
additional increments can be administered 
intravenously without producing significant 
cumulative effects.

• The dose for sedation in combination with 
Midazolam or/and Propofol should be small 

• 10-20mg IV



Cardiovascular

• Elevation of blood pressure begins shortly 
after injection, reaches a maximum within a 
few minutes and usually returns to 
preanesthetic values within 15 minutes after 
injection.



PSYCHOLOGICAL

• Psychological side effects are rare in low 
doses, transient and with no residual effect.

• lower in advanced age and in combination 
with Midazolam. 



Contraindications

• Ketamine hydrochloride is contraindicated in 
those in whom a significant elevation of blood 
pressure would constitute a serious hazard 
and in those who have shown hypersensitivity 
to the drug.



Drug Interactions

• Prolonged recovery time may occur if barbiturates 
and/or narcotics are used concurrently with 
ketamine hydrochloride.

• Ketamine hydrochloride is clinically compatible 
with the commonly used general and local 
anesthetic agents.

• Barbiturates and ketamine are chemically 
incompatible because of precipitate formation and  
should not be injected from the same syringe.



OVERDOSAGE

• If overdosage occurs, Ketamine injectable 
emulsion administration should be 
discontinued immediately.

• Resuscitation as indicated



Pregnancy and lactation

• Narcotic analgesics

– meperidine (category B). Breastfeeding not 
recommended up to 24h

– Fentanyl (category C). compatible with 
breastfeeding

– meperidine is preferred over fentanyl in 
pregnancy.

Guidelines for endoscopy in pregnant and lactating women. ASGE Standard of Practice Committee, Amandeep K. 
Shergill et al. Gastrointest Endosc. 2012 Jul;76(1):18-24. 



Pregnancy and lactation

• Naloxone (category B) It should be used only 
in respiratory depression, hypotension, or 
unresponsiveness in a closely monitored 
setting.

• Benzodiazepines (category D) Midazolam 
should be avoided in general and specifically 
in the first trimester, if possible.
– withhold nursing of the infant for at least 4 hours 

following administration of midazolam.

Guidelines for endoscopy in pregnant and lactating women. ASGE Standard of Practice Committee, Amandeep K. Shergill
et al. Gastrointest Endosc. 2012 Jul;76(1):18-24. 



Pregnancy and lactation

• Propofol (category B). no interruption of 
breastfeeding is recommended.

• Simethicone (category C)

• Glucagon (category B)

• Topical anesthetics - lidocaine (category B)

• Ketamine- not recommended

Guidelines for endoscopy in pregnant and lactating women. ASGE Standard of Practice Committee, Amandeep K. 
Shergill et al. Gastrointest Endosc. 2012 Jul;76(1):18-24. 



In summary, CO2 insufflation appears to be well tolerated 
even in patients with underlying pulmonary disease and 
does not seem to induce higher rates of respiratory 
depression or excessive CO2 retention compared with 
insufflation with ambient room air



Safety first



Study flow diagram. 

Robert W Yeh et al. BMJ 2018;363:bmj.k5094
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Results

• Parachute use did not significantly reduce death 
or major injury (0% for parachute v 0% for 
control; P>0.9). 

• This finding was consistent across multiple 
subgroups. 

• Compared with individuals screened but not 
enrolled, participants included in the study were 
on aircraft at significantly lower altitude (mean of 
0.6 m for participants v mean of 9146 m for non-
participants; P<0.001) and lower velocity (mean 
of 0 km/h v mean of 800 km/h; P<0.001).



Representative study participant jumping from aircraft with an empty backpack. 

Robert W Yeh et al. BMJ 2018;363:bmj.k5094

©2018 by British Medical Journal Publishing Group



Conclusions
• Parachute use did not reduce death or major 

traumatic injury when jumping from aircraft in the 
first randomized evaluation of this intervention. 

• However, the trial was only able to enroll 
participants on small stationary aircraft on the 
ground, suggesting cautious extrapolation to high 
altitude jumps.

• When beliefs regarding the effectiveness of an 
intervention exist in the community, randomized 
trials might selectively enroll individuals with a 
lower perceived likelihood of benefit, thus 
diminishing the applicability of the results to 
clinical practice.



Take home message

• Safe sedation has a preferable outcome if 
administered properly.

• Wise choice of patients and medication will 
give the best results.

• Pre-procedural patient risk evaluation is 
crucial.

• Canceling a procedure for safety issues is 
acceptable and obligatory.



Take home message

• Medicate slowly to allow for optimal effect and 
avoid over-sedation.

• Combine Anxiolytic, amnestic and Analgesic (if 
painful procedure) for optimal sedation.

• Give analgesic first to reduce the dose of the 
other components.

• If sedative antagonists were used discharge after 
2h minimum.

• Beware of OSA, morbid obesity and atypical 
airway anatomy.



Thank you


