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niroaucition Department of Anesthesia, Critical Care and Pain Medicine, Massachusetts General Hospital, Boston, MA, USA; “Department of Anaesthesia, Harvard Medical School, Boston, MA, USA Dis CUSSi on
Bupivacaine and ropivacaine are frequently used for perioperative analgesia. While re- 3Department of Anesthesiology and Perioperative Medicine, Sidney Kimmel Medical College at Thomas Jefferson University, Philadelphia, PA, USA
dosing of these medications is often needed for pain control, safe re-dosing “Department of Anesthesiology, University of lllinois Health, Chicago, IL, USA Herein, we analyzed safe re-dosing of ropivacaine and bupivacaine based respectively
recommendations are uncertain [1]. Pragmatic re-dosing parameters exist in the on real-world, truncal intermittent bolus and breakthrough infusions and
published literature via practitioner reports of intermittent bolus and breakthrough Table 1: Patient and local anesthetic delivery method demographics Figure 1: Comparison of elimination 0.60 *  n.s. pharmacokinetic elimination constants. Pragmatic re-dosing data fit to an exponential

constants by delivery method and drug in 0 : growth curve with an elimination constant of 0.061 hr' and half-life of ~12 hrs.

doses. Conversely, pharmacokinetic data exist to describe the excretion of bupivacaine . —
, , . , oL , Truncal catheter infusion dataset adults
and ropivacaine, providing formulas for safe delivery from an elimination perspective. .
, , _ , , _ _ Bupi (IB) Ropi (IB) _ Bupi (PK) Ropi (PK) Average elimination constants of ropivacaine delivered

Assuming upper limits of 2.5-3.0 mg/kg in patients, re-dosing would equate to ~0.9

0_45_- Jedede e
: mg/kg at 6 hrs (~¥65 mg in 70 kg patient), 1.56 mg/kg at 12 hrs (~110 mg in 70 kg

_ . . . Spln : : .
1o de.termme safe re (.jOSI.ng O.f b.upl\./acame and ropivacaine for truncal catheters, we 582 (27) 1060 Patients** 528 (30) 257 (15) intravenously (mean ky,=0.33 hrs?) are statistically different - =_'.; ° . N.S. patient). This is below the mean slowest clearance curve that demonstrated an
examined pharmacokinetic elimination rates and compared them to real-world re- (35) compared to the ropivacaine average elimination constants 0.30 - _=:_§ o : elimination constant of 0.1 hr! and half-life of ~7 hrs with safe re-dosing of up to 1.35
determined from regional delivery, which includes peripheral . : .

dosing of bupivacaine and ropivacaine in truncal catheters.

34 mg/kg at 6 hrs (95 mg in 70 kg patient) and 2.1 mg/kg at 12 hrs (~150 mg in 70 kg

Age (yrs)*; p=0.59 Age (yrs)*; p=0.84 and neuraxial techniques (mean k,,.=0.17 hrs1). The average . * oo

Elimination constant (k)
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Method [18-77] [18-77] [22-74] [23-74] and minimum, i.e slowest, elimination constants for bupivacaine & 0.15-= la o Soeai & patient). Mean clearance in the general population is even higher with an elimination
ethods mum, e slowest onstants f L R arance | .
. . , Weight (kg)*; p=0.12 75 69 Weight (kg)*: p=0.65 /3 /3 and ropivacaine are similar when delivered regionally (mean . : ¢ 2% rd V-3 constant of 0.18 hr, half-life of 3.9 hrs, and re-dosing of ~2 mg/kg at 6 hrs (140 mg in a
The work was determmgd 4> n-on-.hurpan-subjgct-research and exempted from.rewew e A [55-110] [44-130] I S [51-83] [58-90] Kave_pupi=0-18 hrs™, mean Ky pop=0.17 hrs™, p=0.79; mean 0.00 | . o' . S 70 kg patient) and a full dose at 12 hours. The lower limit data of 1 mg/kg at 6 hours
by the Mass Fieneral B”‘%ham institutional review board. For real-world re-dosing, we Intermittent 475 (21) 365 (13) Truncal 345(20) 134 (6) t“,f‘;‘f“p‘zo'lo hrs?,  mean Kuin_pop=0-09 - hrs; - p=0.52). ' e @ o \sl\*‘ o comports with recent pharmacokinetic modeling that advises an upper limit of 1 mg/kg
used a prevpusly published d.ajcaset Of, .parayertebral and t.ransversus abdominis Infusion  Jefe1NE Delivery p<0.0001; n.s.=not statistically significant Q\«?Q\*} Nad Q\“ ’5\" every six hours to avoid toxicity [3]. The upper limit data (full dose at 12 hours)
catheter infusions |2] that specnﬁca!IIy th|I|z.ed. |nt§rm|ttent deI!very.c?r breakthroggh (5ol Breakthrough 107 (6) 695 (22) JeIEldlolisda oiher 183 (10) 123 (9) Q-o Q-o @‘) 9 @° , comports with liberal dosing in healthy patients [4,5]. However, safe re-dosing can likely
bolus methods. For the pharmacokinetic elimination data, we identified manuscripts bolus ‘_'Reglonal delivery be accomplished with elimination constants of 0.061-0.1 hr! reflecting doses of 0.92-
via a systematic search (on 5/28/2023) of Pubmed and Web of Science that examined
taboli £ buDi . . : q ted t inal elimination half-life *Reported as median [range] 1.35 mg/kg every 6 hrs.
metabolism of bupivacaine or ropivacaine and reported terminal elimination half-life in +*Reported as number of patients (number of publications) 5 : E 3.00

e Ropivacaine
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humans. All abstracts and papers were screened, reviewed and data was extracted by
two reviewers. Adult pharmacokinetic elimination rates of bupivacaine and
ropivacaine, along with the number of patients, mean age, adjuvants, and delivery
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location, were extracted for all delivery methods and excluded if co-administered with Table 2: Publication demographics for fruncal catheter infusion dataset IB shared fit REAL WORLD PRACTICE ELIMINATION DATA
i j : i | Bupivacaine | Ropivacaine s : : :
drugs that affect P450 enzymes or were delivered with delayed-release vehicles. We Bupivacaine | Ropivacaine Total 1.50 1B 95% PI Figure 2B(IB shared fit) Figure 2B(Mean ki, )

modeled elimination pharmacokinetics based on average and minimum (i.e. slowest) Number of publications (# of methods) 25 (27) 31 (35) 56 (62)
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elimination constants. Further, we compared the data to intermittent and et o e e (s e [Tt 2012 2017 2014 Bupivacaine & ropivacaine Bupivacaine & ropivacaine
breakthrough bolus infusion methods from the prior dataset. We compared group data [1991-2019] [2003-2021] [1991-2021] 0.75 truncal catheter re-dosing by truncal catheter re-dosing by
using Mann-Whitney U-test (p<0.05 for significance). Curve fitting was performed with Europe 10 7 17 : : : : : .
Prism 10 utilizing least squares regression without weighing for exponential plateau Country of origin North America 6 10 16 ideal body weight with M ideal body weight |Ik€|y safe
(Y= YM —{YM-YO}*exp{-k*x}) and the extra-sum of squares F-test to compare the Asia 4 S 13 reported cases of toxicity: AT or BELOW:
models. Randomized 18 14 32
controlled trials
& . \¢ .
S RGSU“S - o . Studv Desien Case report/series 2/2 5/4 13 1 ; % qdhrs: 0.7 mg/kg % q4hrs: 1.0 mg/kg
For.the pharmacokinetic elimination dat.a, we |d§nt|f|§d 45 publlcz.:\tlons with a tot.al of Y g Retrospective cohort 1 4 5 c e Mean kg, oo q6hrs: 0.9 mg/kg oo q6hrs: 1.4 mg/kg
69 independent groups (Table 1). Consistent with prior results, intravenous delivery study = ; : T == k.. 95%ile
was associated with a faster elimination (Figure 1) compared to regional anesthetic Observational study ) 4 6 § . : : () Thve *%* ql2hrs: 1.6 mg/ K8 % ql2hrs: 2.1 mg/ K8
delivery locations and were thus excluded from subsequent analysis. Elimination = / : f 8‘ A Mean ky, oo q]_g Ars: 2.0 mg/ Kg 18hrs: 2.5 mg/<g
. . o N . . . .
constants were similar between ropivacaine and bupivacaine for both average § 0.50 ’-4““ ------ v’,»f°’, 1.50 ® - o Ky, 95%ile 24hrs: 2.4 24hrs: 2.7
elimination and minimum elimination (e.g. slowest elimination). Given the similar o) ’,/:’ AA? ,°’,./' ’3’”’ L ’§ l g rs. £. mg/<g Nrs: £. mg/<g
elimination rates, ropivacaine and bupivacaine were grouped for analysis with an g f" AAA/:./,./°.”/’ - ‘% — |B shared fit
average elimination constant of k,,.=0.18 hrs™* (95% confidence interval: 0.054 — 0.47 Table 3: Truncal catheter infusion method characteristics o 0-29 ,;-v‘x‘;é.;é" e o —0.75 @
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