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Esophagealcancer':

» 8thmostcommon inddertcancer warldwide

« 5t leading cause ofcanceramong patients aged 40-5 years in the USA
* Approximately 17,000 newcasesand>15000 deathsin 2015

Esophagectomy: Surgcd procedure removing theesophagus and reconnecting
the lower gastrantestinal ractto the upper gastrantestinal ract

+ Surgicalresectionis primarytreatmentandis patofmultimodality treatment.

» Remains curativeoptionfor eafy-stage and locallyadvanceddisease?

« Despite improvements in postoperativemortalityover the pastthirtyyears,
esophagectomycontinues to havea high martality rate, in somereportsup to
10 percent

The Leapfrog Groaups:
» Established standadsusing volumeas a proxyfor qudlity
ofcare (2002)

Do surgeons with low major thoracic surgery case volumes
operating at high volume hospitals exhibit patient outcomes
comparable to high volume surgeons?

METHODS

NY and FL State Inpatient Database (2007-2013)
N= 36,389,047

Esophagectomy in PR1
(42.4,42.40,42.41,42.42, 43.99)

Primary Esophagectomies
N=7,119

Elective Admission

Elective Primary Esophagectomies
N= 6080
Age > 18 years
Wissing Reco ldenner

Elective Primary Esophagectomies in Patients aged > 18 years
N=6022
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FIGURE1. Inclusion criteria owchart
High VolHosp (2 13 esolyr) vs Low Vol Hosp (<13 esolyr)3
High VolSurg (2 119 esolyr) vs Low Vol Surg (<119 esolyr)

We used generalized linear mixed modeling andadjusted for patient
characteristics (sex race,sumofElixhauser camorbidites¢,age),year,and

hospital State.
J

DLVH < 13 esophagectomies annually ®HVH 213 esophagectomies annually
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FIGURE 2. Number ofhigh volume hospitals (HVH) and low volume
hospitals (LVH) performing esophagectomies. Agreater propottion (84%-
89%) of hospitals in New York and Florida States (2007—2013)performed
<13 esophagectomies/year. Hospital volume wasdichotimized based on
Leapfrog Group definitions for high volume and low volume hospitalss3.

LVS <119 Total Thoracic Surgery procedures annually
BHVS> 119 Total Thoracic Surgery procedures annually
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Low volume hospital (< 13 esophagectomy procedures annually)
High volume hospital (= 13 esophagectomy procedures annually)
LVS = low volume surgeon
HVS = high volume surgeon

FIGURE 3. Distribution oflow volume surgeons (LVS) and high volume
surgeons (HVS) atlow volume hospitals (LVH) andhigh volume hositals
(HVH) performing esophagectomies. AtLVH, 72 - 84%of surgeons were
LVS. At HVH, 52 - 58%- 31% of surgeons performing esophagectomies
were LVS. Surgeon major thoracic surgery vdume was dichotimized as
surgeons > 20%ile vs surgeons< 20%ile.
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Low Volume Hospital High Volume Hospital

N=2126 N=3896
LvVS HVS LVS HVS
(192%)  (08%)  p  (544%)  (@456%) p
Age (years)* 64.1211.5 63.1+108 0.10 628=11.7 63.2+11.2 035
Male sex'¥ o ae 003 s umases <001
Race 0.002 <0.001
White 66.3% 73.4% 71.7% 86.0%
Black 10.7% 5.6% 4.8% 1.8%
Other 23.0% 21.0% 17.5% 122%
Elixhauser comorbidity measure+ 3 (24)  3(14) 027 2(13)  2(13) 012
Cancer as principal diagnosis 92.2% 86.9%  <0.001 94.0% 91.9% 0.01

* values represent mean = SD
W values represent n (%)
+ values represent median (interquartile range)

TABLE1.Clinical characteristics ofpatients undergoing esophagectomy at
low and high volume hospitals. Patients were predominantly male and white
with cancer as a principal diagnosis. Low volume sumgeonsathigh volume
and low volume hospitals performed a greater propartion ofesophagectony
procedures than high volume surgeons(63%and 37%respedively)

HVH vs LVH HVS vs LVS

OR 95% CI OR 95% CI
In-hospital mortality 0.47  [0.33,0.68] 0.90  [0.59,1.38]
PLOS 0.68  [0.58, 0.80] 1.18  [0.98, 1.43]
Pulmonary Complications 0.87 [0.73,1.03] 126 [1.04,1.53]
Cardiac Complications 096  [0.80, 1.15] 156 [1.29,1.88]
Gastrointestinal Complications 081 [0.62,1.07] 121 [0.90, 1.64]
Hematologic Complications 0.62  [0.50,0.76] 104 [0.83,1.32]
Infectious Complications 0.83  [0.67,1.03] 1.08  [0.84,1.37]
Neurologic and Other Complications  0.89  [0.66, 1.20] 0.98  [0.70, 1.39]

PLOS = prolonged length of stay (= 14 days)

TABLE2.Postoperative outcomes in patients undergoing esophagectomy.
High volume hospitals (HVH) were associated with greater than 50%
decrease in the odds of mortality and 32%reduced odds ofincident
prolonged length ofstay (PLOS) compared to low volume hospitals (LVH).
Surgeon volume had no effecton mortality or incidence of PLOS and
postoperative complications.
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Surgeons with low major thoracic surgery case volumes operating
at high volume hospitals exhibit patient outcomes comparable to
high volume surgeons.

High hospital volume is associated with reducedodds ofin-hospital mortality,
incidence of PLOS and hematologic complications.

There were no difference in postoperative outcomesafter esophagectomy
between high volume and low volume surgeons.

In contrastto frequently performed procedures, hospital surgicad quality for
esophagectomy (and other lesscommonly performed, high risk surgeries)is
mostreliably illustrated via quantification ofhospital procedure volume,
rather than directmeasurementofpatientmortality .

« Hospital volume allows for selective referral of patients to high-
performing hospitals.
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