Weksler, Sullivan, Schumacher

Thoracic: Lung Cancer: Clinical Trial

Conflict of Interest Statement

Dr Weksler is proctor for Intuitive Surgery and Speaker for
AstraZeneca. Schumacher is a proctor for Intuitive Surgery.
All other authors have nothing to disclose with regard to
commercial support.

References

1.

10.

11.

13.

16.

17.

Scott WJ, Allen MS, Darling G, Meyers B, Decker PA, Putnam JB, et al.
Video-assisted thoracic surgery versus open lobectomy for lung cancer: a
secondary analysis of data from the American College of Surgeons oncology
group Z0030 randomized clinical trial. J Thorac Cardiovasc Surg. 2010;139:
976-83.

. Fang HY, Chen CY, Wang YC, Wang PH, Shieh SH, Chien CR. Consistently

lower narcotics consumption after video-assisted thoracoscopic surgery for early
stage non-small cell lung cancer when compared to open surgery: a one-year
follow-up study. Eur J Cardiothorac Surg. 2013;43:783-6.

. Cerfolio RJ, Bryant AS, Skylizard L, Minnich DJ. Initial consecutive experience

of completely portal robotic pulmonary resection with 4 arms. J Thorac Cardio-
vasc Surg. 2011;142:740-6.

. Luketich JD, Land SR, Sullivan EA, Alvelo-Rivera M, Ward J, Buenaventura PO,

et al. Thoracic epidural versus intercostal nerve catheter plus patient-controlled
analgesia: a randomized study. Ann Thorac Surg. 2005;79:1845-50.

. Swerdlow M, Sayle-Creer W. The use of extradural injections in the relief of

lumbo-sciatic pain. Anaesthesia. 1970;25:128.

. Hu D, Onel E, Singla N, Kramer WG, Hadzic A. Pharmacokinetic profile of lipo-

some bupivacaine injection following a single administration at the surgical site.
Clin Drug Investig. 2013;33:109-15.

. Rice DC, Cata JP, Mena GE, Rodriguez-Restrepo A, Correa AM, Mehran RJ.

Posterior intercostal nerve block with liposomal bupivacaine: an alternative to
thoracic epidural analgesia. Ann Thorac Surg. 2015;99:1953-60.

. Abildgaard JT, Lonergan KT, Tolan SJ, Kissenberth MJ, Hawkins RJ,

Washburn R, et al. Liposomal bupivacaine versus indwelling interscalene nerve
block for postoperative pain control in shoulder arthroplasty: a prospective ran-
domized controlled trial. J Shoulder Elbow Surg. 2017;26:1175-81.

. Smoot JD, Bergese SD, Onel E, Williams HT, Hedden W. The efficacy and safety

of DepoFoam bupivacaine in patients undergoing bilateral, cosmetic, submuscu-
lar augmentation mammaplasty: a randomized, double-blind, active-control
study. Aesthet Surg J. 2012;32:69-76.

Alijanipour P, Tan TL, Matthews CN, Viola JR, Purtill JJ, Rothman RH, et al.
Periarticular injection of liposomal bupivacaine offers no benefit over standard
bupivacaine in total knee arthroplasty: a prospective, randomized, controlled
trial. J Arthroplasty. 2017;32:628-34.

DeClaire JH, Aiello PM, Warritay OK, Freeman DC. Effectiveness of bupiva-
caine liposome injectable suspension for postoperative pain control in total
knee arthroplasty: a prospective, randomized, double blind, controlled study. J
Arthroplasty. 2017;32:S268-71.

. Knight RB, Walker PW, Keegan KA, Overholser SM, Baumgartner TS,

Ebertowski JS, et al. A randomized controlled trial for pain control in laparo-
scopic urologic surgery: 0.25% bupivacaine versus long-acting liposomal bupi-
vacaine. J Endourol. 2015;29:1019-24.

Nadeau MH, Saraswat A, Vasko A, Elliott JO, Vasko SD. Bupivacaine versus
liposomal bupivacaine for postoperative pain control after augmentation mam-
maplasty: a prospective, randomized, double-blind trial. Aesthet Surg J. 2016;
36:NP47-52.

. Lee CY, Robinson DA, Johnson CA Jr, Zhang Y, Wong J, Joshi DJ, et al. A ran-

domized controlled trial of liposomal bupivacaine parasternal intercostal block
for sternotomy. Ann Thorac Surg. 2019;107:128-34.

. Parascandola SA, Ibanez J, Keir G, Anderson J, Plankey M, Flynn D, et al.

Liposomal bupivacaine versus bupivacaine/epinephrine after video-assisted
thoracoscopic wedge resection. Interact Cardiovasc Thorac Surg. 2017;24:
925-30.

Kelley TM Jr, Bailey DW, Sparks P, Rice R, Caddell E, Currier H, et al. Inter-
costal nerve blockade with Exparel(R) results in lower opioid usage during
the first 24 hours after video-assisted thorascopic surgery. Am Surg. 2018;84:
1433-8.

Dominguez DA, Ely S, Bach C, Lee T, Velotta JB. Impact of intercostal
nerve blocks using liposomal versus standard bupivacaine on length of
stay in minimally invasive thoracic surgery patients. J Thorac Dis. 2018;10:
6873-9.

The Journal of Thoracic and Cardiovascular Surgery * Volume 161, Number 5

21.

22.

23.

24.

25.

26.

27.

28.

29.

. Burfeind WR, D’Amico TA. Thoracoscopic lobectomy. Oper Tech Thorac

Cardiovasc Surg. 2004;9:98-114.

. Bijur PE, Silver W, Gallagher EJ. Reliability of the visual analog scale for

measurement of acute pain. Acad Emerg Med. 2001;8:1153-7.

. Gorfine SR, Onel E, Patou G, Krivokapic ZV. Bupivacaine extended-

release liposome injection for prolonged postsurgical analgesia in pa-

tients undergoing hemorrhoidectomy: a multicenter, randomized,
double-blind, placebo-controlled trial. Dis Colon Rectum. 2011;54:
1552-9.

Haas E, Onel E, Miller H, Ragupathi M, White PF. A double-blind, randomized,
active-controlled study for post-hemorrhoidectomy pain management with lipo-
some bupivacaine, a novel local analgesic formulation. Am Surg. 2012;78:
574-81.

Hadley RM, Dine AP. Where is the evidence? A critical review of bias in the re-
porting of clinical data for exparel: a liposomal bupivacaine formulation. J Clin
Res Bioeth. 2014;5:4.

Schroer WC, Diesfeld PG, LeMarr AR, Morton DJ, Reedy ME. Does extended-
release liposomal bupivacaine better control pain than bupivacaine after total
knee arthroplasty (TKA)? A prospective, randomized clinical trial. J Arthro-
plasty. 2015;30:64-7.

Mont MA, Beaver WB, Dysart SH, Barrington JW, Del Gaizo DJ. Local infiltra-
tion analgesia with liposomal bupivacaine improves pain scores and reduces
opioid use after total knee arthroplasty: results of a randomized controlled trial.
J Arthroplasty. 2018;33:90-6.

Hutchins JL, Kesha R, Blanco F, Dunn T, Hochhalter R. Ultrasound-guided
subcostal transversus abdominis plane blocks with liposomal bupivacaine vs.
non-liposomal bupivacaine for postoperative pain control after laparoscopic
hand-assisted donor nephrectomy: a prospective randomised observer-blinded
study. Anaesthesia. 2016;71:930-7.

Khandhar S, Collins D, Schatz C, Liu C, Chandy J. Exparel vs. bupivicaine for
postoperative analgesia after VATS lung resection: results of a randomized con-
trol trial. J Thorac Oncol. 2018;13:S821-2.

Khalil KG, Boutrous ML, AD, Miller CC III, Pawelek TR,
Estrera AL, et al. Operative intercostal nerve blocks with long-acting bupi-
vacaine liposome for pain control after thoracotomy. Ann Thorac Surg.
2015;100:2013-8.

Rincavage M, Hammond L, Reddy S, Sytsma C, Prater A, Brackbill M. Pain con-
trol using liposomal bupivacaine versus bupivacaine for robotic assisted thoracic
surgery. Int J Clin Pharm. 2019;41:258-63.

Hamilton TW, Athanassoglou V, Mellon S, Strickland LH, Trivella M,
Murray D, et al. Liposomal bupivacaine infiltration at the surgical site for
the management of postoperative pain. Cochrane Database Syst Rev. 2017,
2:CDO011419.

Irani

Key Words: postoperative pain, minimally invasive sur-
gery, randomized trial

Discussion

Presenter: Dr Benny Weksler

| Dr Sudish C. Murthy (Cleveland,
‘ Ohio). Dr Weksler and colleagues pre-
sent a small but randomized trial of
conventional versus liposomal bupiva-
caine as the primary or principal source
of initial pain control for patients un-
dergoing minimally invasive lobec-
tomy: VATS and robotic lobectomy.

This is a timely report given the urgency to develop more
effective narcotics-sparing pain regimens for our patients.
However, in the push to do this, there are cost-containment
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issues that seem to run in a counter direction. Navigating
both of these issues can be difficult given that they seem
to be intersecting tangents, if you excuse that oxymoron,
but that is critical. This is precisely where this study seems
to fit. As pointed out, the cost of liposomal bupivacaine is,
conservatively, 30 to 50 times more expensive than the non-
liposomal equivalent. In fact, for many of us who work in
high-volume thoracic surgery centers that have liberally
used liposomal bupivacaine, it is almost certainly the high-
est of your elective pharmacy charges. It is easy to beat this
study up on the size, which is unfortunate, and I'm not sure
we can really hold the investigators too responsible for the
fact that it poorly recruited or that there was a job change by
a senior faculty during the study. I understand that, and I'm
sure you know, that this was probably not initially powered
accurately, and you had slightly larger ambitions and the
audience needs to know that, but let's just take the data
for the data and not worry so much about the power calcu-
lations. I will let others in the audience address this. I just
have one question for you. You have superb results in
both groups with a length of stay of 2 to 2.5 days, and I'm
wondering whether there is something else you are doing
from your operative technique or from your institutional
ERAS programs that is reducing pain in these patients,
and, consequently, the contribution of pain as a surrogate
for length of stay? Could there be something that you can
identify in your lobectomy technique or perhaps port place-
ment that might be contributing to these surprisingly good
results in both arms? With that, I will step back and listen
to your answer. Thank you for the honor to discuss this.

Dr Benny Weksler (Pittsburgh, Pa). 1
don't know that I can take credit for
anything different that we do. During
the study period, we did not use any
ERAS protocol. The idea was to try to
isolate the effect of liposomal bupiva-
caine. The majority of our cases were
robotic. We put ports on 1 single inter-
costal space and the assistant port is almost below the dia-
phragm. If that's a contributor or not, I don't know, but from
what I've seen the majority of people are using similar port
placement. I do want to comment briefly in regard to po-
wer—and those are the things that happen in randomized
studies sometimes—so we took the last 20 patients before
we initiated the trial, and they had a mean morphine equiv-
alent dosage use of 27 mg £ 3. We needed 86 patients for
the study to establish within 90% power a difference of
25%, which I thought would be reasonable considering
the cost difference between the 2 drugs. So what happened
is when we did the randomized study, the mean morphine
equivalent dosage in the control group was 47 £ 5, which
means—and that's not appropriate statistically, Dr Katie Na-
son is looking at me waiting for me to say it—but theoreti-
cally at this level this study would be powered to detect a
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20% difference in morphine equivalent dosage. So yes, it's
underpowered because we didn't plan it like that, but I
would not dismiss it offhand.

Dr M. Blair Marshall (Boston, Mass).
Benny, I enjoyed your talk. In your
slides, you showed at the early time
point, the pain scores were higher in
the liposomal bupivacaine group. We
noticed the same in our study. Because
of the delayed onset of action of lipo-
somal bupivacaine, many institutions
have started to mix liposomal bupivacaine with bupiva-
caine. When you compared bupivacaine with bupivacaine
with epinephrine, the latter has a more durable effect. So,
I'm wondering if we can not only mix liposomal bupiva-
caine with bupivacaine but also with epinephrine to get
the maximal effect?

Dr Weksler. It's possible. My pharmacy people are going
to have a stroke if I propose that.

Dr Marshall. It's very safe to mix liposomal bupivacaine
with bupivacaine; that's all been published.

Dr Weksler. Yes, I know. I really don't have an answer to

your comment. What I do know, and it's important to know,
is it is possible that minimally invasive surgery changed
some of those paradigms a bit, and in a manuscript that I
think is in press in the Journal, the ERAS pain protocol
did not make a difference in patients undergoing minimally
invasive thoracic surgery. I don't know if we're talking as
much about the bupivacaine or the fact that we're doing
more and better minimally invasive thoracic surgery.
Dr Stephen G. Swisher (Houston,
Tex). It's an interesting observation.
Our OB/GYN group recently did its
randomized study, and they observed
dramatic improvement with implemen-
tation of ERAS, but there was no differ-
ence when they randomize between
these 2 cohorts. So this may be due to
your mlmmally invasive or implementation of ERAS.

Dr Weksler. Thank you.

Dr Raphael Bueno (Boston, Mass).
Nice study. Question and a comment.
The question is: Should pain score
really be the primary objective of this
comparison trial? Because as Dr Mur-
thy pointed out, the real objective ques-
tion is financial, and we might as well
= address that, and that is measured in
length of stay. I wonder if that would give you a better
answer and will help us give a better answer to the bean
counters who are controlling the drugs. As far as the
comment: I think you're significantly underpowered. With
Dr Jaklitsch in our group, we developed a prospective data-
base and we were put in the situation that Sid Murthy
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discussed, and we looked at it, and it took 350 patients in
each arm—and a prospective database not a randomized
trial—to show a real significant difference in all those
things. I worry about being underpowered, putting some-
thing underpowered out there, and that potentially
adversely affecting one way or another how we practice
without really having sufficient data to show where we
are. The question is: Is the pain score a good primary
objective?

Dr Weksler. Regarding your question, I think you could

go either way. Morphine equivalent dosage is a surrogate of
pain score because patients in this trial, and it's described in
the manuscript, because of time constraint, I did not say it
here—they all used PCA. So if they have pain they press
the button. I believe that is a good surrogate. In regard to
your comment, we were planning to get to 100 patients,
and we didn't get there, but I would not dismiss our results,
which are in line with some other retrospective studies in
minimally invasive surgery. There is one on patients under-
going robotic surgery that was retrospective, granted, but
didn't show any difference. There are studies on knee
replacement that have not shown any difference, and others
on mammoplasty. There are plenty of data that question
how good this thing is. In the manuscript, ['ve also quoted
a critical article on the approval process of liposomal bupi-
vacaine in which the only studies that were used compared
it with placebo and not with normal bupivacaine, so I think
there are some problems.
Dr Linda W. Martin (Charlottesville,
Va). 1 didn't hear any description of
your technique. When did you inject
it, how many interspaces, did you go
transcutaneous or transpleural? I think
those things are extraordinarily impor-
tant in assessing the effect. Second, I
ko was curious as to why you only re-
corded pain scores and morphine equivalents until day 1
if your patients were there until day 2 or 3, and obviously
we would think that the plain (nonliposomal) bupivacaine
has to run out, and we're going to see those pain scores
change. I think those pain scores for the entire hospital
stay are interesting and important to report along with
this, and it's not telling the whole story if that's not there.
Last but not least, I think it's great that you never have to
convert to open, but to the rest of us that happens every so
often. Using the liposomal bupivacaine at the beginning
of the case gives you that flexibility.

Dr Weksler. The way that we did that is properly
described in the manuscript, and we injected the skin before
incision. As soon as we got in the chest in robotic cases, we
did it through the skin and intercostal nerve block from the
second or third intercostal space all the way down to the dia-
phragm. In VATS cases, we did it through the chest with one

i
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of those big needles. VATS cases were the minority of the
cases. I really can't take any credit for not converting. Those
were the 50 that we didn't convert. That doesn't mean that I
don't have conversions. But your point I think is more to-
ward the fact that there is more evidence that the liposomal
bupivacaine is more helpful in open cases. But again, no
randomized trials. There was one more question that I
forgot. I'm sorry.

Dr Martin. I was wondering why you only recorded your
outcomes at day 1 and 2 weeks. What happens on days 2 and
3 when the plain stuff runs out and they start to hurt.

Dr Weksler. We recorded these on days 0, 1, and 2. We
have data on day 3 as well, but there were not a lot of pa-
tients still in house on day 3. Our median length of stay
was 2.5 days, which makes that data a little weaker. So
we recorded it, but didn't present it here.

Unidentified Speaker. Were you using any other
adjuncts? Ketorolac, intravenous acetaminophen, gabapen-
tin, and were they distributed evenly between the groups?

Dr Weksler. The short answer is no. The only agent that
could be used for breakthrough pain was ketorolac, and that
was used in a few patients and was equally distributed be-
tween the 2 groups.

Unidentified Speaker. You said they had a PCA?

Dr Weksler. Everybody had a PCA.

Dr Katie S. Nason (Pittsburgh, Pa). A
good way to get at the comment that
Blair brought up about the effective-
ness of the liposomal bupivacaine be-
ing several hours after injection
would be to look at when the most
PCA use occurred over the time that
they had the PCA. Did you look at
that to see if it was highest where you know in the postanes-
thesia care unit or the nurses are giving them doses because
they're in a ton of pain because they didn't have the effect of
the bupivacaine occurring yet? And then it tapers off, or is it
is it the same distribution of both groups? Because that may
argue for a mixture and overall reduce in the morphine
equivalents as opposed to looking equivalent, but maybe
when they took them was not equivalent, we just weren't
seeing. Because I've operated with you and I know you
know a lobectomy is relatively quick in your hands. So
you could get in and out before the liposomal bupivacaine
would even be working.

Dr Weksler. No, I think it's a good question, Katie. I
don't have the answer to your question. We did not look
at the data. I don't have the distribution of the morphine
only the total dose. I may be able to get a better sense
as this paper goes through review. People ask me that
question on pain scores distributed through the day
through day zero. So it is possible that we can gauge
that variance.
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