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Why Does This Matter?

* Propofol was discovered in 1973 by veterinarian, John Glen and three
anesthesiologists at Imperial Chemical Industries (now AstraZeneca)
* Approved in the UK in 1986, FDA approved in the US in 1989
* Important to reassess our current practices
* Propofol has replaced Thiopental
« Propofol has not replaced volatile anesthetics

Outline

* Short & long-term outcomes
« Propofol based TIVAs vs No difference vs Conflicting

* Clear advantages of TIVA
« Disadvantages of TIVA

Outcomes
* Short:
« PONV * Long term:
* Emergence * Survival ) ‘ ‘
« Post-operative pain * Post-operative persistent pain
« PACU stay * Recurrence of malignancy
. * Rejection

Delirium & emergence time from anesthesia
Ischemia reperfusion injury
Major Adverse Cardiac Events (MACE)

Post-operative Nausea and Vomiting - Propofol

\

UTSouthwestern
M +

Emergence - Conflicting

« Overall, a paucity of strong literature on emergence
* Randomized Clinical Trial: 2019, (Jo et al.) looked at the effect of TIVA vs Volatiles
on emergence agitation after nasal surgery in 80 patients:
+ Richmond Agitation—Sedation Scale (RASS) and the Riker Sedation—Agitation Scale (RSAS)
* RASS score of 1: 2.5% incidence in the TIVA group vs 20% incidence in the Volatile group, risk
difference of 17.5 [95% Cl, 3.6-31.4]
* RSAS score of 5: 2.5% incidence in the TIVA group vs 25% incidence in the Volatile group, risk
difference of 22.5 (95% Cl, 7.3-37.7)
 Large Meta-analysis: 2018, (Schraag et al.) 21,000 patients undergoing GA for a
wide range of surgical cases:
* No significant difference in emergence agitation
* Faster respiratory recovery and time to tracheal extubation in the volatile
anesthetic group compared to TIVA
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PACU Stay — Conflicting PACU Stay — Conflicting

 Schraag, et al meta-analysis found * Chan et al’s, retrospective single center study looked at 395 patients

* PACU time was shorter with TIVA undergoing colorectal surgery who received either desflurane or TIVA

« Time to respiratory recovery was shorter with sevoflurane * No difference in PACU time

° No dlﬁerence n pSVChomOtor reCOVerv Group DES (n =219) Group TIVA (n = 176) P value
Waiting for anesthesia time (min) 78:35 77237 0.81
Surgical time (min) 1787457 180.1+42.7 0.77
Anesthesia time (min) 214.6+46.7 214.1+45.1 0.90
Extubation time (min) 9.8:44 9538 0.39
Exit from operating room after extubation (min) 943227 92127 0.63
‘Total operating room time (min) 231.8+47.0 230.8+46.1 0.84
PACU time (min) 498+123 49.9+11.7 0.94
DES, desfl thesia; TIVA, total intr the PACU, po:

Data are shown as mean + SD or number.

d0i:10.1371/journal pone.0165407.1003
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Comparison Of The Amount Of Anesthetic . . o
Drugs Used Surgical Between Desflurane And Post-operative Pain - Conflicting
TIVA Groups

« Conflicting evidence on post-operative pain — may depend on the

procedure
Group DES (n =219) Group TIVA (n = 176) Pvalue * Hepatobiliary surgery — more evidence that TIVAs reduce postoperative pain
Fentanyl (ugkkg) 29207 4510 <0.001 . _ . N .
Cisatrcurum (vglig] 52201 TR 0001 * Spine surgery - more evidence that TIVAs reduce postoperative pain
Neostigmine (ugkg) 244 33044 0.08 * Thyroid surgery — more evidence that VAs reduce postoperative pain
Glycopyrrolate (ug/kg) 6.4+09 65+0.9 0.08 + Bariatric surgery — no difference
DES, desfi thesia; TIVA, the

« Cardiac surgery — no difference
1 2 3 4 5 6 7 8 910
T T T 1 r1

Worst Pain
Possible

Data are shown as mean + SD or number.
doi:10.1371/journal pone.0165407.1002
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Ischemia Reperfusion Injury In Liver
Transplantation - No Difference

« Sevoflurane conditioning has been identified to provide protection
against myocardial ischemia reperfusion injury in animal experiments

Delirium - Conflicting

« Neuraxial anesthesia is an independent protective
factor

Mei et al, looked at 209 elderly patients receiving

total hip and knee replacements

« 9.7%increased chance of postoperative delirium in
TIVA compared to sevoflurane at days 1, 2, and 3

« Issues with power

Miller et al meta-analysis compared maintenance
of GA for 4500 elderly people undergoing non-
cardiac surgery using propofol-based TIVA vs
Volatiles

* No difference in incidence of delirium
« Zhang et al, RCT of 387 elderly patients having
cancer surgery with TIVA vs Sevoflurane

+ Propofol group had a lower incidence of postop
cognitive decline measured at 7 days after the surgery

* Propofol is thought to have some neuroprotective effects against
cerebral ischemia-reperfusion injury

« A recent multicenter, randomized controlled trial that compared
propofol with sevoflurane in liver transplantation; showed no
difference in biochemical markers of acute organ injury and clinical
outcomes between the 2 regimens?
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Major Adverse Cardiac Events — No Difference

* Yoon et al, looked at risk of major adverse cardiovascular and cerebral
events (MACCE) in patients who underwent non-cardiac surgery
within 5 years post-coronary stenting: TIVA vs sevoflurane vs
desflurane

« No difference in the incidence of MACCE between the different groups

* Per ACC/AHA guidelines: Either volatile anesthetic agents or TIVA is
reasonable for patients undergoing noncardiac surgery, and the
choice is determined by factors other than the prevention of
myocardial ischemia and myocardial infarction

Voon H, un K, ParkSK,JiSH, Jang YE, Y00 S, Kim T, Kim W, Clined.
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Patient Survival - Conflicting

« Schraag et al meta-analysis from 2018, found no difference in hospital
mortality between TIVA and volatile groups in patients receiving
ambulatory and inpatient general surgeries (not limited to cancer)

* Hong et al, found no differences in 5-year overall survival between TIVA
and vqlatife anesthetic groups in patients who underwent major cancer
surgeries

* Wigmore et al, found a hazard ratio (HR) of 1.46 with the use of volatiles
over TIVA at a comprehensive cancer center

 Study had significant flaws including:
+ No staging data for cancer
* With propensity matching, the HR was only significant for patients with gastrointestinal
umors

* Need more RCTs (many are underway)
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Overall survival by type of anesthesia i the unmatched cohort, in which 4,801 subjects received inhaled volaties and 13,873
subjects received propofol, respectively.

Progotol
ket P<0001
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Overall survival by type of anesthesia for 4,658 pairs from a full propensity inhaled propofol
maintenance for breast cancer surgery.

Propote

ook et prake =0756

Fotonupime inyears

Recurrence of Malignancy - Conflicting

« Laboratory studies have suggested that volatile agents are pro-
inflammatory, suppress immune cell function and tumor cell killing

* Oh et al’'s 2018 study showed no difference in recurrence of nonsmall cell
lung cancer between the two groups

* Zhang et al’s RCT showed propofol decreased local recurrence of breast
cancer for patients undergoing primary resection with the goal of breast
conservation?.

« 2036 women of Asian descent randomized to receive either propofol TIVA and
PVB vs volatile anesthesia and PVB.

* Women who received propofol showed a significant reduction in local recurrence
risk; however, there was no difference in risk of metastatic conversion

* More data is needed

L. Zhang), Chang C-L, Lu CY, Chen HM, Wu S.
Liith Volatie Inhaltlona Without Progolol n General Anesthesia BioNed pharmacother 2021) 142111501
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Ongoing Clinical Research Trials In Cancer
Surgery

Randomized, 0 Propefols. Dec2021. R ) L n
quadruple masking sevoflurane pain

Randomized double 2,000 Propofol . Aug 2003 Recruiting Allcausemortaty  Recurrence free:
bind hstonsl s "

Case control 20 Propefol . 0ct2023 Recruiting  Syearcancerfree  Recurrence rate,

sevoflurane survial metastasisrate
Randomized,single 8,000 Propool . Dec 2023, Recruiting  S-year survival Lyear sunvival
bind sevoflorane

- Randomied, 5736 Propofol s May2025. Notyet  Diseasefree survival
¢ quadruple inding sevofiurane recruting

Randomized double 792 Propefol . Feb 2026, Recruting
bind sevofiurane

From: rgery

Persistent Postoperative Pain — No Difference

* Persistent postoperative pain — pain that lasts more than 2 months
post-surgery without other causes of pain

« Strong evidence supports regional anesthesia & intraoperative
lidocaine infusions preventing persistent postoperative pain

* 2021 RCT by Yu, et al followed 500 patients after cardiac surgery for 3,
6, and 12 months post-surgery

* Propofol did not reduce persistent pain after cardiac surgery compared with
volatile anesthetics

Graft Rejection - No Difference

* VAPOR-1 randomized controlled trial: (Nieuwenhuijs-Moeke et a)
were unable to find any difference in graft outcomes in patients
receiving living donor kidney transplants using propofol vs
sevoflurane vs PROSE (Propofol for donor, sevoflurane for recipient)

Cons

Costs

* Greater direct costs associated with TIVA

« Higher costs for anesthetics, analgesics, and muscle relaxants with propofol
TIVA

Logistics

« Second IV (or one IV that is visible to the anesthesiologist)
« Alaris pump
* Electroencephalogram (EEG) monitoring

 Bispectral Index (BIS) monitor: analyzes
« Entropy monitor: analyzes EEG and frontal electromyograph signals

* Proper training on TIVA and EEG monitoring (BIS and Entropy)
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Risk of Intraoperative Awareness

* Reported incidence of 0.25% up to 1.1% in TIVA cases

* Other factors that further increase the chances of awareness:
« Patient history of awareness under general anesthesia
* Obesity
« Use of neuromuscular blockers
« Lack of processed electroencephalogram (EEG) monitoring
* Cardiac, obstetrics, trauma cases

Kim WA, Kim DH, Cho JW, Rah C, Lee YW, Chung KWV, Koh M, Lee SH,Hong S, Kim Y, Sung Y.
Endosc. 2022

Hemodynamic instability

* TIVA may be more challenging to titrate in certain conditions

+ Setting of severe blood loss

* Pheochromocytomas - 7/2022 retrospective study by Kim et al : TIVA was
independently associated with intraoperative hemodynamic instability
compared to balanced anesthesia with sevoflurane in adrenalectomies for

pheochromocytomas

Special Populations

« Chronic pain patients on chronic opioids
« Critically ill patients & risk of propofol related infusion syndrome
* Morbid obesity

'I-,"_

Drug Monitoring

* We can monitor the end-tidal concentration of volatile anesthetics in

real time
* Minimum Alveolar Concentration (MAC)

* We do not have a means of monitoring propofol in the patient’s blood

stream

* We only have target controlled infusions which predicts the drug

concentration in the central compartment

Conclusion

* There are many settings where TIVA is most advantageous
* MH patients, muscular dystrophy
* PONV
« Shorter procedures (possibly)

* There is inconsistent literature or no literature behind other
purported advantages to TIVA

* TIVA has higher upfront costs
« TIVA requires adequate training and specific logistics
* There may be special populations that make TIVA challenging

References

a3, 5, Pradel, L, Alaleh,
Anesthesiol 18, 162 3018,

+ Beck Schimmer,Beatrce; Bonin,John M. Transpiantation,

X2V, W, etal. The ffectsof Ty n

-donor fver

ransplantation, European Journal of Anaesthesiology:September 2019 - Volume 36 - ssue 3 - p 656.665

+ Wong 5., Chol, EXCY,

B 120 (2022)

« Aftab . Fagerland MW, Gondal G, et a.Pain and nausea
s Relat O 461101016/} so3rd 2019.05.01

+ auacisw, Irwin G, Ch
analyss Anaesthesia, 2016,71:1222-33

€ XieZ,Shen .

sl Stucy.

Alzheimers Dis. 2020.76(1)-1627-1636

+ ZhangY, Shan I, Zhang YX, €305, Zhu SN, Ui H, Ma D, Wang DX and
BIA 121, 595-504

« Hong B, Lees, Kim Y, LeeM, Rhim H,Hong SH, Kim Vi,
rtrospectve study. BMC Anesthesiol 2019 De 18,19(1):233

+ WigmoreT), Mohammed K, Jhaniis

30



9/7/2022

References Continued

a5

Questions & Comments?

31

32



