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EditordIt was with great interest that we read the recent paper

by Oh and colleagues1 in the British Journal of Anaesthesia, which

compared sugammadex with neostigmine for the reversal of

rocuronium-induced neuromuscular block (NMB), focusing on

the impact of these agents on 30-day unplanned readmission

after major abdominal surgery. Oh and colleagues1 performed

a mixed-effects logistic regression analysis of 1479 patients

(sugammadex: 355; neostigmine: 1124), and found that the

incidence of 30-day unplanned readmission was 34% lower in

patients receiving sugammadex compared with those

receiving neostigmine (odds ratio: 0.66, P¼0.031).1

Sugammadex has been found to be superior to neostigmine

for the reversal of rocuronium-induced NMB, with a lower risk

of adverse postoperative events.2 Use of sugammadex may

also increase operating room efficiency by accelerating NMB

reversal and reducing the risk of residual NMB, thereby pro-

ducing potential economic benefits.3e6 However, it remains

unclear whether sugammadex has a positive effect on

healthcare expenditures during the postoperative period

compared with neostigmine.7,8 Recently, postoperative resid-

ual curarisation (PORC) was not found to be independently

associated with increased hospital costs (adjusted incidence

rate ratio, 1.04; P¼0.22),7 despite an increased risk of unplanned

ICU admission.5,7,9 Neostigmine, particularly if not used at the

appropriate dose or time,9 may predispose to an increased risk

of 30-day unplanned readmission.10 Conversely, sugammadex

has the potential to reduce the risk of 30-day unplanned

readmission.1 Therefore, the study by Oh and colleagues1 may

represent an opportunity to further evaluate the potential

benefits of sugammadex on postoperative healthcare

expenditures.

Oh and colleagues1 reported a readmission rate after major

abdominal surgery of 13.3% for their entire study population.

This rate seems a little high, especially as 41.0% of their pa-

tients underwent urologic or gynaecologic procedures, which

often have low readmission rates.1 The American College of

Surgeons National Surgical Quality Improvement Program, for

example, reported 30-day readmission rates of 3.8% among 25
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119 women undergoing hysterectomy11 and 5.8% among 23

108 patients undergoing inpatient urologic surgery.12 Howev-

er, Oh and colleagues1 provided no information about the

specific types of operations, and 30-day unplanned read-

mission rates tend to increase with increasing surgical

complexity. Wilbur and colleagues13 reported a 30-day read-

mission rate of 11.0% among 1605 women at an academic

gynaecologic oncology service. Damle and colleagues14 found

that readmission occurred in 13.7% of 70 484 patients after

colorectal surgery. Ejaz and colleagues15 reported readmission

in 17.2% of 4114 patients undergoing colorectal (42.8%),

pancreatic (40.4%), or hepatic resection (16.9%) surgeries.

Unfortunately, Oh and colleagues1 did not provide data

regarding the cost of readmission, which could be used in a

cost-benefit analysis of sugammadex compared with neostig-

mine in their tertiary teaching hospital. However, at another

tertiary care hospital, Ejaz and colleagues15 reported that

readmission increased the total index hospitalisation costs by

nearly $5000 ($29 312 vs $24 321; P<0.001) after abdominal

surgery. Damle and colleagues14 examined data from the

University Health System Consortium and found that read-

mission may increase the total index hospitalisation costs by

nearly $13 000 ($26 917 vs $13 817; P<0.001). Both readmission

costs are consistent with the second ($6493) and third ($11 514)

readmission cost quartiles reported for readmission costs after

major abdominal surgeries (i.e. abdominal aortic aneurysm

repair, cystectomy, oesophagectomy, and pancreatectomy),

based on analyses of inpatient databases for NY, IA, NC, and

WA states in USA.16 Furthermore, Wilbur and colleagues13 re-

ported a mean cost of $25 416 per readmission (total

readmission-related costs during the study period were $4 523

959). Based on these reports, sugammadex may yield consid-

erable economic benefits despite the higher direct costs of

reversing moderate rocuronium-induced NMB with sugam-

madex compared with neostigmine.4,5,17 However, whether

sugammadex results in potential cost savings4,5will depend on

readmission costs and the effective reduction in 30-day un-

planned readmission rates (Fig. 1).
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Fig. 1. Example of cost-saving analysis of reversal of moderate rocuronium-induced neuromuscular block. We performed a cost-benefit

analysis based on the assumptions that use of sugammadex, compared with neostigmine, reduced the incidence of 30-day unplanned

readmission by 34%,1 and that neostigmine did not affect the 30-day unplanned readmission rate.9,10 Data from the study by Ejaz and

colleagues15 were used for the total population number, baseline readmission number and rate, and readmission cost in our analysis. The

total costs for reversal of moderate rocuronium-induced NMB using sugammadex or neostigmine were evaluated. On the basis of the

potential costs of reversal drugs,4,5 the difference in direct NMB reversal costs between sugammadex and neostigmine was assumed to be

$80. Considering the total cost of readmissions and the total cost of NMB reversal for the total population, the model shows that

sugammadex becomes a cost-effective treatment as the 30-day readmission rate decreases from baseline to 34% below baseline (data

below the x-axis). The corresponding reduction in number of readmissions can also be determined (data above the x-axis). A treatment

was considered cost-saving if the gain obtained by reducing the 30-day unplanned readmission rate was greater than the total NMB

reversal cost necessary for treatment. In our model, sugammadex appears to be cost saving compared with neostigmine when it reduces

the 30-day unplanned readmission rate by at least 10% (orange line) or 5% (grey dotted line) from baseline for readmission costs. NMB,

neuromuscular block.
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Although the statistical analysis represents an important

strength of their study, it is not an RCT and thereby has the

drawbacks of all retrospective observational studies.1 It is

unclear whether all patients were controlled for the level of

recovery of neuromuscular function after reversal drug

administration. If not, the effects of PORC may not have been

completely excluded.1 Kotake and colleagues18 found that af-

ter antagonism of rocuronium-induced NMB in the absence of

neuromuscularmonitoring (objective or subjective), a train-of-

four ratio <0.9 was present with both reversal drugs, although

it was less frequent with sugammadex (five of 117 patients

[4.3%]) than with neostigmine (26 of 109 patients [23.9%])

(P<0.001). PORC may predispose to an increased risk of un-

planned ICU or hospital admission.9,10 In a controlled setting

(e.g. train-of-four ratio �0.9 via accelomyographic moni-

toring), reduction of the rate of 30-day unplanned readmission

after major abdominal surgery with sugammadex compared

with neostigmine may be less than that reported by Oh and

colleagues.1 Hence, in an uncontrolled setting, sugammadex

may have a favourable economic impact1; however, in a

controlled setting with correct dosing of reversal drugs to
obtain complete reversal of NMB based on the level of

measured NMB, this benefit may be less relevant.

In a recent retrospective evaluation, after propensity

matching patients undergoing colorectal surgery, no signifi-

cant difference was found between 30-day readmission rates

after sugammadex or neostigmine.19 Oh and colleagues1

found that sugammadex not only reduced 30-day unplanned

readmission rates by 34%, but also shortened hospital length

of stay by 20% and reduced related hospital charges by 24%,

compared with neostigmine. Taken together, these results

provide further support for the potential economic benefits of

sugammadex. While their findings also suggest that sugam-

madex potentially improves patient care and healthcare ex-

penditures, these findings require confirmation by additional,

controlled studies.
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Propofol pharmacokinetic model and lean body weight scalar for
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EditordThe question of how to adjust induction doses of pro-

pofol for patients with obesity has been controversial. Should

these doses be scaled according to lean body weight?1 Or is a

weight scalar closer to the total body weight more effective?2

An answer to this question has now been provided by the

pharmacokinetic-pharmacodynamic (PK-PD) model for

propofol reported by Eleveld and colleagues3 in this journal:

dosing by lean body weight results in underestimation. The
Eleveld model was derived using NONlinear Mixed Effects

Modeling (NONMEM) from a large and diverse population

reported in 30 previous studies. The authors provide several

clinically relevant simulations. In particular, their Figure 7

graphs the induction dose (50% effect) for obese patients with

a height of 170 cm and an age of 35 yr over a BMI from 30 to

50 kg m�2. Their Figure 5 shows the dose for 50% effect for all

individuals studied. This is used here to obtain an estimate of
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