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[bookmark: _qnj80hvuyq4c]Dexmedetomidine
· History
· First FDA approved in 1999 as a short-term sedative and analgesic (<24 hours) for critically ill or injured people on mechanical ventilation in the intensive care unit (ICU).
· Not FDA approved for routes other than IV
· Not FDA approved for OB use

· Mechanism of action 
· No small molecule drug interacts with only 1 protein

· Alpha-2 agonist and other sites of action (HCN channel blockade)
· HCN channel blocker
i. HCN = hyperpolarization-activated cyclonucleotide-gated cation channel
· Pain modulation: Alpha-2 in substantia gelatinosa1 in the dorsal horn of the spinal cord which Inhibits release of substance P and glutamate, key neurotransmitters for pain, at the dorsal horn of the spinal cord.
· Local anesthetic potentiation: Potentiation of local anesthetics by increasing cellular hyperpolarization2 and HCN channel blockade 
· Vasoconstriction: Alpha-1 agonist potentially causing some vasoconstriction3 which may delay uptake of local anesthetic from the injection site.
· Sedation: Dexmedetomidine induces sedation by activating alpha-2 adrenergic receptors in the locus coeruleus, which is the primary site of noradrenergic neurons in the brain.

· Use in non-OB anesthesia
· sedation, anxiolysis, sympatholysis, analgesia, cardiovascular stability on induction, minimal effect on respiratory function for awake intubation or MAC

· Relation to clonidine; epidural and spinal clonidine
· Clonidine is closely related to dexmedetomidine as they are both alpha-2 adrenergic agonists. Clonidine has been used as an adjunct in neuraxial anesthesia (epidurals and spinals) for many years to prolong analgesia. Some key points about clonidine:
i. Clonidine activates alpha-2 receptors in the spinal cord which inhibits pain signaling. This produces analgesia and extends the duration of neuraxial blocks.
ii. Typical dose of clonidine added to epidural infusions is 1-2 mcg/mL. For single shot spinals, doses of 15-30 mcg are often added to local anesthetics.
iii. Clonidine is FDA approved for epidural use (Duraclon®); there is extensive literature supporting its use.
iv. Intrathecal clonidine has considerable experience (e.g. Polyanalgesic Consensus Conference for intrathecal pumps)
v. Dexmedetomidine is a newer and more selective alpha-2 agonist
· More selective: ɑ2:ɑ1 ratio 8-10 x more selective for dexmedetomidine
· It provides similar analgesia and potentially has a better side effect profile. There is active research on its neuraxial use.

· Safety in pregnancy4
· Category C due to potential harm in animal studies.
· In vitro study demonstrated that dexmedetomidine has the potential to enhance the frequency of uterine contractions
· High placental transfer but remains in the placenta; little to no detectable fetal serum levels
· Studied at IV infusion and bolus induction doses with no change in fetal HR, BP, APGAR 1 and 5 min
· No neurotoxicity; possibly protective against local anesthetic neurotoxicity5
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[bookmark: _vo51fseurj3r]Overview of OB Anesthesia Use: Different routes, indications
· IV: Sedation, Shivering
· Epidural: infusions, top-offs, covering stage 2 pain, rapid epidural conversions in emergency
· Intrathecal: goals: rapid, dense block; longer block
· Peripheral nerve blocks: TAP blocks, ESP blocks
· Nebulized: PDPH
[bookmark: _d7n5roxkol2w]IV Dexmedetomidine in OB Anesthesia
· Goal in OB anesthesia of less labor pain and less intraoperative pain, no amnesia, bonding with infant, early breastfeeding success -> less postpartum depression
· Sedation during epidural placement (infrequent)
· Sedation during awake intubation in OB patient
· Undetectable fetal drug levels and normal apgar scores
· Intra-op sedation/analgesia
· >30% of women have cesarean delivery have significant intraoperative discomfort/pain
· Shivering
· Alternatives: meperidine, nalbuphine, ketamine, tramadol (non-USA), doxapram
· There appears to be less shivering with the use of intrathecal or epidural dexmedetomidine
· Prevention of PTSD?
· Increasing recognition of significant risk of PTSD after Cesarean Delivery
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[bookmark: _wybjt2sgyq0f]Intrathecal Dexmedetomidine
Proposed Mixture: 2-4 mcg dexmedetomidine with 10-13.5 mg of 0.75% hyperbaric bupivacaine along with usual dose of morphine

As an intrathecal adjuvant, intrathecal dexmedetomidine with 10-13.5 mg of 0.75% hyperbaric bupivacaine provides a rapid, dense block with increased duration of the block. It has lower postoperative pain scores in recovery. There may be an increased risk of hypotension and bradycardia. When DEX is used intrathecally in our institution, we add 2-4 mcg since we have the 20 mL vials of 4 mcg/mL PF DEX available. Although all of the intrathecal DEX studies are done with 5 mcg of DEX, we opted to use multiples of 4 given the concentration we stock at our institution and also to avoid issues with dilution from the concentrated 100 mcg/mL.

Possible benefits:
· Opioid sparing (replacing fentanyl)
· Fast, dense onset of block
· Prolonged duration
· May replace the need for fentanyl in the spinal injection
· Less shivering
· Being able to prolong a surgical spinal has major implications in a low resource setting given the majority of abdominal and lower extremity cases in LMIC are done under spinal. 
Considerations:
· Depending on the spinal level, patients can have more exaggerated hypotension and bradycardia when compared to fentanyl. Have ready a vasopressor infusion and anticholinergic rescue medications (such as atropine or glycopyrrolate).
[bookmark: _300t1ylmjz5s]Brief Literature Summary 
Liu et al.1
· 25 randomized controlled trials with 1478 patients were included from studies performed in India, Iran, Egypt, China, Nepal and Jordan. The patients underwent various surgeries like cesarean section, lower limb operations, urological procedures, etc.
· Adding DEX significantly prolonged the duration of the sensory and motor block by 134 minutes and 114 minutes, respectively.
· Time to first analgesic request by 217 minutes compared to bupivacaine alone.
· DEX also hastened the onset of sensory block by 0.8 minutes and motor block by 1 minute compared to bupivacaine alone, however this difference was not clinically significant.
· DEX significantly reduced the incidence of shivering compared to bupivacaine alone.
· There was no difference in postoperative nausea and vomiting between the groups.
· The relative risk of transient bradycardia and hypotension with DEX were 1.6 and 1.4, respectively, compared to bupivacaine alone.
Khosravi et al.2
· This was a randomized, double-blind trial comparing intrathecal dexmedetomidine (DEX) versus fentanyl as adjuvants to bupivacaine for spinal anesthesia in 110 patients undergoing cesarean section.
· Patients received either 10mg bupivacaine + 5μg DEX (group B-D) or 10mg bupivacaine + 25μg fentanyl (group B-F).
· Duration of postoperative analgesia was significantly longer in group B-D (429 min) compared to group B-F (273 min).
	Parameters
	Group B-D
(n=55)
	Group B-F
(n=55)
	P-value

	Duration of analgesia (min)
	428.64±73.39
	273.18±61.91
	<0.001*

	Duration of motor block (min)
	264.86±63.93
	283.67±46.78
	0.077

	Duration of surgery (min)
	51.18±15.39
	51.36±8.58
	0.165


· Pain scores were significantly lower in group B-D compared to group B-F in the recovery room but not at later time points.
· Onset of sensory block was faster in group B-D (98 sec) versus group B-F (110 sec).
· There were no significant differences in hemodynamic parameters, motor block duration, side effects, or neonatal Apgar scores between the two groups
· the mean dose of ephedrine in the B-D and B-F groups were 5.36±7.07 and 6.82±5.25 mg, respectively
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[bookmark: _g6dfbtobvggd]Boluses Epidural Dexmedetomidine 
Although a lot of the literature reports using 1 mcg/kg, we opted to first start with the dose we were using for intrathecal Dexmedetomidine, 4 mcg (same dose as the intrathecal), and we were met with a surprisingly good response. 

[bookmark: _eqvk2recu6z5]Epidural conversion for cesarean delivery: 
Proposed Mixture: 4 mcg dexmedetomidine with 10-20 mL 2% lidocaine +/- bicarb

Because of this experience, we started using 4 mcg dexmedetomidine with local anesthetic to convert a labor epidural for CS. This combination seems to be as good as, if not better than, any other adjuvants like fentanyl or epinephrine. Sodium bicarbonate is still helpful but not essential.. Dexmedetomidine quickens the start of surgical anesthesia and provides superior intraoperative pain relief, as well as extended sensory and motor block durations. Behaves similarly to a spinal anesthesia, so having a vasopressor infusion ready is prudent.
[bookmark: _ps5e3crgcqwm]Epidural Top-offs or Coverage of 2nd stage of labor
Proposed Mixture: 2-4 mcg with the programmed PCEA Bolus dose (4mL of 0.1% Ropi with fentanyl) or 2-3 mL 0.2% Ropivacaine.

Provides quick relief and expedited decision making on whether or not the epidural is working or needs to be replaced.
[bookmark: _e4t1mun2k0gr]Brief Literature Summary 
Riham et al.1
· Dexmedetomidine 1 mcg/kg can vs epinephrine 5 mcg/ml (1/200.000) as an adjuvant to lidocaine 2% for fastening the extension of labor epidural analgesia for emergency cesarean section
· Both groups were comparable regarding the onset time and time to maximum block height
· The number of patients required intraoperative fentanyl and the mean total fentanyl supplementation was higher in LE group compared to LD group
· Overall sedation score and incidence of bradycardia was higher in the LD group than in the LE group. Possibly higher incidence of hypotension
Qian et al.2
· RCTs with a total of 672 patients were included. 
· Time to the onset of sensory and motor block in the DEX group were respectively 2.82 min and 4.35 min faster than fentanyl
· The time to rescue analgesia in the dexmedetomidine group was significantly increased  by almost 100 minutes.
· The incidence of nausea, vomiting, and shivering in the dexmedetomidine group was significantly reduced.
· The incidence of oral dryness in the dexmedetomidine group was significantly increased.
· No analysis on hypotension or sedation.
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Zhang et al.3
· Faster onset by 1.13min
· Higher levels of sedation
· Their analysis did not find any significant risk of side effects (bradycardia, dizziness, pruritus, dry mouth, shivering, nausea, and vomiting), with the exception that more patients in the treatment group experienced hypotension than in the control group.
· Symptoms indicative of hypotension and bradycardia events were more common in the dexmedetomidine group, but the difference in the overall risk of hypotension and bradycardia was statistically insignificant
Yang et al.4
· Epidural dexmedetomidine reduces intra‑operative and post‑operative visceral pain and produces better sedation during surgery and following delivery, without any significant influence on morphine‑associated side effects and post‑operative analgesia, in females undergoing elective cesarean section under epidural anesthesia with morphine and ropivacaine
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[bookmark: _msmfhvi5ac9l]Continuous Labor Epidurals and Dexmedetomidine
Proposed Mixture: Ropivacaine 0.1% with Dexmedetomidine 0.3-0.5 mcg/ml

Faster onset, denser block, longer duration, fewer PCEA boluses, less pruritus, less nausea, no statistical difference of bradycardia and hypotension
[bookmark: _1jtvufgjvibb]Brief Literature Summary
Wei et al.1
· Continuous epidural labor analgesia with ropivacaine + dexmedetomidine (Group D) (n=48) vs ropivacaine with sufentanil (n=58) (Group S)
· No difference in umbilical arterial blood gas findings (pH, lactic acid), Apgar scores, and NBNA (Neonatal Behavioral Neurological Assessment) scores. No significant difference between the VAS and maternal or fetal heart rate between the two groups
· The duration of the first epidural infusions in Group D (median 115 min, 90–130) was greater than in Group S 
· Fewer PCEA boluses and less local anesthetic volume in Group D
· The incidence of pruritus, fever, nausea, and vomiting in Group D was significantly lower in the DEX group
Pang et al.2
· Epidural dexmedetomidine at three different doses: 0.3, 0.4, or 0.5 μg/ml, compared to fentanyl at the traditional clinical concentration of 2 μg/ml, as adjuvants to epidural 0.125% ropivacaine. 188 patients were involved in a randomized, double-blinded study
· PIEB 8mL Q40min PCEA 8mL Q15min Max 30mL
· The study found that the amount of epidural ropivacaine used was lower in the dexmedetomidine groups compared to the fentanyl group. 
· The frequency of PCEA boluses was significantly higher in the fentanyl group. 
· The fentanyl group experienced a 17.5% incidence of itching (pruritus), while none was reported in the dexmedetomidine groups.
· The study data showed no adverse effects of dexmedetomidine on maternal or neonatal outcomes.
· Optimal dose may be 0.3mcg/mL. Further increases in the dose of dexmedetomidine might only have resulted in non-therapeutic effects and even potentially increased risk of side effects such as a higher degree of motor block, as experienced in the 0.5 μg/ml dexmedetomidine group in the present study. Further study to determine the full dose-response of epidural ropivacaine with dexmedetomidine is warranted.
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[bookmark: _iuk8aklye4dn]Peripheral Nerve Blocks and Dexmedetomidine
Adding dexmedetomidine to local anesthetics like bupivacaine and ropivacaine provides superior analgesia in various nerve blocks compared to local anesthetics alone. Dexmedetomidine shortens the onset time and prolongs the duration of sensory and motor nerve blocks across femoral, interscalene brachial plexus, and other brachial plexus blocks. The optimal dose of perineural dexmedetomidine appears to be around 2 μg/kg or 2 mg/kg, as higher doses further extend analgesia duration without significantly increasing adverse effects. However, the risk of transient hypotension may be greater with higher dexmedetomidine doses. Overall, dexmedetomidine as an adjuvant allows clinicians to achieve prolonged analgesia from single-shot nerve blocks and improve postoperative pain control.

Proposed Mixture
Outpatient: 0.5-1 mcg/kg along with local anesthetic
Inpatient: 1-2 mcg/kg along with local anesthetic
Contraindications: hypotension, bradycardia, severe pulmonary hypertension, OSA, acute/chronic respiratory failure, morbid obesity, any shock state, high frailty 
Other considerations: Pre vs postop block, PACU time, early PT, discharge, and level of sedation
[bookmark: _ttomvblpvaz7]Brief Literature Summary
Dai et al.1
· Meta-analysis of 12 studies on dexmedetomidine as an adjuvant to ropivacaine for brachial plexus blocks.
· Dexmedetomidine reduced onset times and prolonged duration of sensory/motor block and analgesia compared to ropivacaine alone. Prolonging the block on average by 228 min
· No difference in bradycardia or hypotension between groups.
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Jung et al.2
· Randomized controlled trial comparing three doses of dexmedetomidine (1, 1.5, 2 mg/kg) as an adjuvant to ropivacaine for interscalene brachial plexus block in patients undergoing shoulder arthroscopy.
· Dexmedetomidine 2 mg/kg provided the longest duration of analgesia (~20 hours) compared to lower doses and control. Transient hypotension is more common with 1.5 and 2 mg/kg doses.
· Concludes 2 mg/kg optimal dose to prolong analgesia after shoulder arthroscopy but associated with increased hypotension risk.
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Packiasabapathy et al.3
· Randomized controlled trial comparing two doses of dexmedetomidine (1 μg/kg and 2 μg/kg) as an adjuvant to bupivacaine for femoral nerve block in patients undergoing total knee arthroplasty.
· Dexmedetomidine 2 μg/kg provided longer duration of analgesia and reduced postoperative morphine consumption compared to 1 μg/kg dose and control. No significant difference in adverse effects between groups.
· Concludes 2 μg/kg dexmedetomidine superior to 1 μg/kg for prolonging analgesia after total knee arthroplasty.
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[bookmark: _ai4vkiu9wgai]Nebulized dexmedetomidine for PDPH
Proposed Mixture: Dose 1 mcg/kg diluted to 4 ml with saline, can be administered q12h

· 65% intranasal route bioavailability
· Minimal hemodynamic effects, sedation
· A good addition to non-invasive or conservative management of PDPH1,3
· Potential mechanisms:
· Reduced cerebral blood flow (CBF)2
· DEX decreases CBF in humans and animals secondary to cerebrovascular vasoconstriction
· venous vasoconstrictive effects of DEX
· Decreased CSF absorption
· CSF is mainly drained by the brain surface vessels and not by the subarachnoid villi 
· DEX may act to increase the CSF pressure by decreasing CSF absorption by cerebral vessels on the brain surface
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