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New Drugs, New Tricks, 
Maximizing Outcomes 

Peter Strube 
DNAP CRNA MSNA MBA APNP ARNP APRN LTC (Retired) FAANA

Assistant Professor and Assistant Program Director Newman University 
Owner Troll Way Anesthesia and Strube Educational Services
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Disclosure; 
I tutor at-risk Nurse Anesthesia Residents for school, SEE, and 
NCE but have NO financial relationship with the big six review 
companies.

I am NOT an item writer!

pstrube3000@yahoo.com
Cell is 608-469-1750
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Important Notice 
Every attempt has been made to us generic names 

when possible, at times brand names are used.

I do use the vernacular and most commonly used name

Mentioning a company does not imply endorsement
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Disclaimer; Chronic Cough
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How Do You View Things? 

The Same Problem, Different Path, but the Same Answers?
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Clinically Relevant 
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14-17 Years
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h ttp s://im ages.go o gle .co m /
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AFE – September 29,2014 
(presentation)

Dr. B Leighton, Cooper, Otto 
(abstract fall 2013)

41 G8P3-39 weeks at 31 min ACLS: Given A-OK at 1mg/8mg/30mg

 

Survived and left hospital with small neuro deficits

28 G2P1-39 weeks at ?? Min ACLS: Given A-OK at 0.8mg/4mg/30mg

 Survived with no neuro issues

Thromboxane/serotonin
h ttp s://im ages.go o gle .co m /
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Zofran package insert!
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Demerol is EVIL
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Linezolid 
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α2-Adrenergic Agonists
Shivering center is under inhibiting control of the 
preoptic anterior hypothalamic region α2-
Adrenergic Agonists probably strengthened it.

25-75mcg IV can be used to stop shivering, as 
clonidine inhibits central thermoregulatory control

Reynolds,L., Beckman, J., & Kurz, A. ( 2008). Perioperative complications of hypothermia. Best Practice & Research Clinical Anesthesiology, 22 (4): 645-657.

Hegarty et al. ( 2009). Nurses’ knowledge  of inadvertent hypothermia. Journal of Advanced Perioperative Care, 4(1): 33-42.
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4mg IV as single dose immediately 
before induction of anesthesia

21

Anesth Analg. 2005 Nov;101(5):1516-20.
Prophylactic intravenous ondansetron and dolasetron in intrathecal morphine-induced 
pruritus: a randomized, double-blinded, placebo-controlled study.

Anesthesiology, 2015; 15(18)

30 minutes before injecting narcotic 
spinal or epidural 

22

23 24

http://www.ncbi.nlm.nih.gov/pubmed/16244023
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Zofran and the Bezold-Jarisch Reflex

Decreased blood volume 
and blood flow 

Sympathectomy from SAB

Release of serotonin from platelets 
and enterochromaffin cells

Increased serotonin levels 
bind to the afferent vagal 
nerve endings stimulating 
the BJR and N/V

Parasympathetic 
outflow

Bradycardia, 
vasodilation 
and N/V

Zofran: 5-HT3  

Antagonist
No transmission of vagal 
afferents and block CTZ

Less 
parasympathetic 
outflow

Reduced 
vasodilation, 
bradycardia, and 
N/V

Slide modified from 
orginal work by: 
Lauren Tennis CRNA
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Bezold-Jarisch Reflex
During spinal anesthesia, neuraxial blockade 
reduces venous return. The reduction in preload 
triggers the BJR, which is mediated by the peripheral 5-
HT3 type receptors. 

The BJR is an inhibitory cardiovascular response to 
noxious chemical substances and ventricular stretch 
sensed by the chemoreceptors and mechanoreceptors, 
which are primarily located in the wall of the left 
ventricle.

28

29

Somebody Will Say; 
“But I Have Never Heard of That?”

30



10/25/23

6

Pain on Injection
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300 mg Magnesium and 40 mg of Lidocaine
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Ondansetron

33
https://images.google.com/
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Pathophysiology of PONV 
   (What about learned response?)

CTZ in the area postrema of the
fourth ventricle (medication)

Vestibular apparatus
 (motion)

Vagal afferents in GI tract
conduct impulses to stimulate CTZ)

CTZ = chemoreceptor trigger zone.

Pharyngeal afferents
(gagging)

Enterochromaffin cells in GI tract release 
serotonin, which  binds to visceral 5-HT3 
receptors (mechanical or medication)

A dopted  from : A pfel C C  e t a l. A nesthesio logy . 1999; 91 :693-700

G an T J e t a l. A nesth  A nalg . 2007; 105:1615-1678

Cerebral cortex

(sight, smell, taste)

https://images.google.com/
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Oxygen
Hypoxia triggers cortical afferents which triggers the 
vomiting center which leads to the act of vomiting

Frédérique Hovaguimian, Christopher Lysakowski, Nadia Elia, Martin R. Tramèr; Effect of Intraoperative High Inspired Oxygen Fraction on 
Surgical Site Infection, Postoperative Nausea and Vomiting, and Pulmonary Function: Systematic Review and Meta-analysis of Randomized 
Controlled Trials. Anesthesiology 2013;119(2):303-316. doi: 10.1097/ALN.0b013e31829aaff4.

https://images.google.com/
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Perioperative clinical factors & immune function

Supplemental perioperative oxygen improves postop 
outcomes

FiO2 of 0.8 doubles subcut O2 tension & halves postop 
wound infection rate

Supplemental O2 ↓ PONV after laparoscopies & 
laparotomies

Curr Opin Anesthesiol 2006;19:11-18

Kabon B, Kurz A. Optimal perioperative oxygen administration. Current Opinion in Anaesthesiology. 2006;19(1):11-18. doi:10.1097/01.aco.0000192775.24774.15. https://images.google.com/
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Non-Pharmacologic Methods for PONV

Alcohol Pad—Quese Ease! 
Septem ber 2013; Anesthesia and Analgesia: Arom atherapy as Treatm ent for Postoperative Nausea: A Random ized Trial Hunt, Ronald M D*; Dienem ann, 
Jacqueline PhD, RN†; Norton, H. Jam es PhD‡; Hartley, Wendy M SN, RN §; Hudgens, Am anda BSN, RN‖; Stern, Thom as M D¶; Divine, George PhD# 
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https://soothing-scents.com/medical/
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Ginger
American Society of Clinical Oncology, May 2009

644 cancer patients

Patients received 0.5, 1, or 1.5 grams of ginger or placebo 
daily x  3 days prior to chemotherapy

Patients taking ginger experienced significantly reduced 
nausea
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Ginger
Ernst et al, 

Ginger administered prior to induction of anesthesia can 
be prophylactic for PONV (1 gram) TOXIC if greater than 
2mg/kg/day

Ernst, E. and Pittler, M. (2000). Efficacy of ginger for nausea and vomiting: a systematic review of randomized clinical trials. British Journal of Anaesthesia, 84(3), pp.367-371.

Chaiyakunapruk N, Kitikannakorn N, Nathisuwan S, Leeprakobboon K, Leelasettagool C. The efficacy of ginger for the prevention of postoperative nausea and vomiting: A meta-
analysis. American Journal of Obstetrics and Gynecology. 2006;194(1):95-99. doi:10.1016/j.ajog.2005.06.046.
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Ginger 1000mg Dimenhydrinate 50mg
h ttp s://im ages.go o gle .co m /
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https://readytobrands.com/collections/all
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20-30 mg Propofol
Propofol, in small doses (20 mg as 
needed), can be used for rescue 
therapy for patients in the direct 
care environment, for example, 
PACU, and has been found as 
effective as ondansetron.

Unlugenc H, Guler T, Gunes Y, Isik G. Comparative study of the antiemetic efficacy of ondansetron, propofol and midazolam in the early 
postoperative period. Eur J Anaesthesiol 2004;21:60–5
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Nasal Spray: 28 mg of esketamine per 
device. Each nasal spray device delivers two 

sprays containing a total of 28 mg of 
esketamine.

https://www.spravato.com/

48

https://images.google.com/
https://images.google.com/
https://images.google.com/


10/25/23

9

Fentanyl 

www.subsysspray.com.
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Fentanyl Patch
• On Demand? : Fentanyl iontophoretic transdermal system 

provides a 40-mcg dose of fentanyl per activation on-demand 

50

DSUVIA [package insert]. Redwood City, CA: AcelRx Pharmaceuticals, Inc; 2018.

Minkowitz HS, Leiman D, Melson T, Singla N, DiDonato KP, Palmer PP. Sufentanil sublingual tablet 30 mcg for the management of pain following abdominal surgery: a randomized, placebo-controlled, phase-3 study. 
Pain Pract. 2017;17(7):848-858.

Sufentanil 30 mcg tablet
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Anesthetic Sparing Effects
• Decreased propofol requirements when given in large quantities
• Decreased volatile anesthetic requirements when given with opiates
• Decreased use of perioperative and postoperative opioids 

Mechanism of Pain Modulation: Unknown
• Decrease opioid metabolism, thus increasing opioid duration of action?
• Central actions: increase fentanyl penetration into central nervous system (CNS)?
• Modulation of neurotransmitter release in substantia gelatinosa? 

Esmolol

Akelma F, Ergil J, Ozkan D, Akinci M, Ozmen M, Gumus H. A comparison of the effects of intraoperative esmolol and lidocaine infusions on postoperative analgesia. Journal of Anesthesia – JARSS. 2014;22(1):25-31.

Chia Y, Chan M, Ko N, Liu K. Role of β-blockade in anaesthesia and postoperative pain management after hysterectomy. British Journal of Anaesthesia. 2004;93(6):799-805. doi:10.1093/bja/aeh268.

Hilal-Dandan R, Brunton LL. Goodman and Gilman manual of pharmacology and therapeutics. 2nd  ed. China. McGraw-Hill Education. 2014.

Johansen JW, Schneider G, Windsor AM, Sebel PS. Esmolol Potentiates Reduction of Minimum Alveolar Isoflurane Concentration by Alfentanil. Anesthesia & Analgesia. 1998;87(3):671-676. doi:10.1097/00000539-199809000-00034.

53

Collard, V., M istraletti, G., Taqi, A., Asenjo, J. F., Feldman, L. S., Fried, G. M ., & Carli, F. (2007). Intraoperative esmolol infusion in the  absence of opioids spares 
postoperative fentanyl in patients undergoing ambulatory laparoscopic cholecystectomy. Anesthesia  & Analgesia, 105(5), 1255-1262. 
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Ibuprofen-Caldolor $10
Shares the name….. 

Big differences… Less action on Cox 1 and more Cox 2 action..

What does this mean? Less bleeding. More pain control can be 
given at any time during the surgery. It is better now that we 
can provide per—op.

 400mg/4ml or 800mg/8ml
 Dilute and administer over 30 minutes
 400mg-800mg Over 30 min repeat every 6 hours PRN*

55

Alkermes Pharm—Meloxicam IV

Anjeso is approved for the management of moderate to 
severe pain and will be administered as a once-a-day 
intravenous (IV) bolus push
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Capsaicin (Zostrix) – First Agent Capsazepine 
• Is a new Receptor Born?  TRPV 1 
• Selectively stimulates unmyleninated C fibers afferent neurons and cause 

release of substance P
• This continued release leads to depletion of substance P and decrease in pain

57

Qutenza 8%

58
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2019 Mar 10;558:225-230.
j.ijpharm.2019.01.011. Epub 2019 Jan 14.

Preclinical studies of ropivacaine extended-release from a 
temperature responsive hydrogel for prolonged relief of 
pain at the surgical wound
K e u n  San g  O h 1, C h an gso o n  H w an g 1, H a-Ye o n  Le e 2, Jin  So o k So n g 2, H yu n -Ji Park 3, C h u l-K yu  Le e 3, In O  So n g 4, Tae -H o n g  L im 5

PF-72 Hydrogel 
Formulation
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https://pubmed.ncbi.nlm.nih.gov/?term=Oh+KS&cauthor_id=30654057
https://pubmed.ncbi.nlm.nih.gov/30654057/
https://pubmed.ncbi.nlm.nih.gov/?term=Hwang+C&cauthor_id=30654057
https://pubmed.ncbi.nlm.nih.gov/30654057/
https://pubmed.ncbi.nlm.nih.gov/?term=Lee+HY&cauthor_id=30654057
https://pubmed.ncbi.nlm.nih.gov/30654057/
https://pubmed.ncbi.nlm.nih.gov/?term=Song+JS&cauthor_id=30654057
https://pubmed.ncbi.nlm.nih.gov/30654057/
https://pubmed.ncbi.nlm.nih.gov/?term=Park+HJ&cauthor_id=30654057
https://pubmed.ncbi.nlm.nih.gov/30654057/
https://pubmed.ncbi.nlm.nih.gov/?term=Lee+CK&cauthor_id=30654057
https://pubmed.ncbi.nlm.nih.gov/30654057/
https://pubmed.ncbi.nlm.nih.gov/?term=Song+I&cauthor_id=30654057
https://pubmed.ncbi.nlm.nih.gov/30654057/
https://pubmed.ncbi.nlm.nih.gov/?term=Lim+TH&cauthor_id=30654057
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Music
Music interventions have been suggested as a nonpharmacological intervention to alleviate 
pain and anxiety during surgical treatment.

The data suggest that researcher-selected music is most effective in reducing anxiety, 
primarily because it incorporates evidence-based parameters such as consistent tempo and 
dynamics, stable rhythms, and smooth melodic lines. 

Kain Z, Caldwell-andrews A, Krivutza D, et al. Interactive music therapy as a  treatment for preoperative anxiety in children: a randomized controlled trial. Anesth Analg. 2004;98(5):1260-6. 

Matsota P, Christodoulopoulou T, Smyrnioti M, et al. Music's use for anesthesia and analgesia. J Altern Complement Med. 2013;19(4):298-307.

Hatem T, Lira P, Mattos S. The therapeutic effects of music in children following cardiac surgery. J Pediatr (Rio J). 2006;82(3):186-92. 

Calcaterra V, Ostuni S, Bonomelli I, et al. Music benefits on postoperative distress and pain in pediatric day care surgery. Pediatr Rep. 2014;6(3):5534. 
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http://www.defense.gov/news/casualty.pdfhttps://globenewswire.com/news-release/2018/01/26/1313101/0/en/New-Type-of-Blood-
Transfusion-on-Medical-Helicopters-Promises-to-Transform-Trauma-Care-Improve-Survival-
Rates.html
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When somebody says whole blood
just can’t be done

• Royal Caribbean Cruise Liners

• 100,000 guests plus 37,000 crew at sea in 34 different ships each day
• Many guests, elderly, overweight, over-eating and on anticoagulants

• High risk of GI bleeding
• Often vessels 24 hours from any port
• Operationalized a Fresh Whole Blood Transfusion Program

• Recurrent training and education of 250 medical personnel
• Screening questionnaires, rapid ABO typing and infectious disease testing

• 40 months there were 40 whole blood emergent transfusions

• 1-6 Units per patient
• One allergic reaction, no infectious complications

Strandenes G, Hervig TA, Bjerkvig CK, et al. The Lost Art of Whole Blood Transfusion in Austere Environments. 
Curr Sports Med Rep. 2015;14(2):129-134. 
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The drug, amisulpride, showed a statistically significant reduction in the 
occurrence of PONV, when used intraoperatively in combination with a 
standard anti-nausea treatment, in the 24 hours after surgery in high-risk 
patients.

D2/D3 antagonist antiemetic

BARHEMSYS (Amisulpride)

65

Remimazolam

66
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Benzo’s –PTSD? 
Benzo’s DO NOT WORK
Warning: Benzodiazepines (e.g., Xanax, Valium, Klonopin)

Limited efficacy
Increased safety concerns
Even more risk for older people

Confusion, awkwardness, falls
Not recommended for PTSD

Avoid Benzo’s with patients with PTSD if 
possible
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Selective Alpha 1 
Antagonists –PTSD?
“-SIN’s”
 Prazosin (minipress):  Half life  ~2-3 hours

Dilates both arterioles and veins
Used in the management of essential hypertension, Raynaud’s, pheochromocytoma
Receptor selectivity produces less chance of reflex tachycardia

HELPS WITH NIGHTMARES
Side effects:  orthostatic hypotension, syncope, nasal congestion
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Can I be excused? 
           … my brain is full !

https://images.google.com/
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Financial Disclosure
There is no financial conflicts with this presentation.

Lecturing about a topic does not constitute endorsement of any product. 
Please take the time to research each topic for more information. 

Mentioning a product or company does NOT represent endorsement.

Every attempt has been made to us generic names when possible, at times 
brand names are used.
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Disclaimer and Notification Information
I owe the copyright to a lot of the photos used in this presentation. 

Unless otherwise stated additional photos and graphics are used via public domain search 
and referenced to https://images.google.com/With the educational acceptations rule. 

Every attempt has been made to us generic names when possible, at times brand names are 
used.

I do not do sale presentation or work for any drug company. I used the name of the 
pharmaceutical  agent that is commonly accepted. 

https://images.google.com/
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