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OverviewOverviewOverview

Incidence of lung cancerIncidence of lung cancer

Study background/methodsStudy background/methods

Result:  Result:  
Teaching vs nonTeaching vs non--teachingteaching
General surgery residencyGeneral surgery residency
Thoracic surgery residencyThoracic surgery residency

AHRQ ImplicationsAHRQ Implications





The High Incidence of Lung CancerThe High Incidence of Lung Cancer

* Jemal et al, CA 2006

Lung and Bronchus       92,700          13% Lung and Bronchus                             81,770          12%

Lung and Bronchus        90,330          31% Lung and Bronchus                             73,130         36%
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Prior Studies Examining Prior Studies Examining 
Surgical OutcomesSurgical Outcomes

Surgeon volumeSurgeon volume

Hospital volumeHospital volume
Pulmonary resectionPulmonary resection
Esophageal resectionEsophageal resection
Coronary artery bypassCoronary artery bypass
Carotid endarterectomyCarotid endarterectomy
Other complex cancer surgeryOther complex cancer surgery

Hospital characteristics associated with Hospital characteristics associated with 
improved outcomes poorly definedimproved outcomes poorly defined



Origin of the StudyOrigin of the Study



Teaching HospitalsTeaching Hospitals
Teaching hospitalsTeaching hospitals

Fellows, residents, medical and nursing studentsFellows, residents, medical and nursing students

Surrogate of higher levels of tertiary care and Surrogate of higher levels of tertiary care and 
servicesservices

Public perception:  Public perception:  ““dangerousdangerous””

Published studies:Published studies:
Benefit of teaching hospitals is due to increased Benefit of teaching hospitals is due to increased 
volumevolume



Thoracic vs. General SurgeonsThoracic vs. General Surgeons

Lung resections traditionally performed Lung resections traditionally performed 
by general surgeons as well as specialtyby general surgeons as well as specialty--
trained thoracic surgeonstrained thoracic surgeons

Debate persists over whether thoracic Debate persists over whether thoracic 
surgeons should preferentially perform surgeons should preferentially perform 
lung (and esophageal) resectionslung (and esophageal) resections

Few large, nationwide studies have Few large, nationwide studies have 
examined this issueexamined this issue



Benefit of Teaching HospitalsBenefit of Teaching Hospitals

Unclear whether perioperative outcomes Unclear whether perioperative outcomes 
are improved at teaching hospitals due to are improved at teaching hospitals due to 
volume or environmentvolume or environment

“In-hospital mortality after lung cancer 
resection at teaching hospitals is low and 
improved at thoracic teaching programs, 
while independent of hospital procedure 

volume.”

• Hypothesis:



Methods Methods -- 11

Study Design:Study Design: Retrospective analysis using Retrospective analysis using 
Nationwide Inpatient Sample (HCUP/AHRQ) Nationwide Inpatient Sample (HCUP/AHRQ) 

19981998--20032003
Combined with ACGME to identify general Combined with ACGME to identify general 
and thoracic surgery residency programsand thoracic surgery residency programs
Primary lung cancerPrimary lung cancer
Segmentectomy, lobectomy, pneumonectomySegmentectomy, lobectomy, pneumonectomy



Definitions:  Definitions:  Lung Cancer OperationsLung Cancer Operations



Methods Methods -- 22

Variables: Variables: 
Age, gender, raceAge, gender, race
Charlson Index of comorbiditiesCharlson Index of comorbidities
Annual hospital procedure volumesAnnual hospital procedure volumes
Teaching hospital statusTeaching hospital status



DefinitionsDefinitions
Teaching Hospitals (NIS):

- At least 1 residency program (not necessarily 
surgery)

- Member of Council of Teaching Hospitals

- Maximum 4:1 beds:residents

Academic Hospitals:

- University affiliation

- Faculty: university-based, engage in research



Outcome AnalysisOutcome Analysis

Outcome:Outcome:
InIn--hospital death from any cause as end hospital death from any cause as end 
result based on discharge summary (not result based on discharge summary (not 
usual 30usual 30--day mortality)day mortality)

Analyzed Statistics:Analyzed Statistics:
Multivariate logistic regression analysisMultivariate logistic regression analysis



Overall Hospital 
Status

Teaching

28,101

Non-Teaching

22,780

55.2% 44.8%

Surgical and Hospital DemographicsSurgical and Hospital Demographics
Overall Resections

Seg.

8,143

Lobectomy

37,882

Pneum.

4,901
9.7%

74.9%

16.1%

50,576 3215



Resection DemographicsResection Demographics

TeachingTeaching NonNon--TeachingTeaching

HospitalsHospitals 1095 (34.1%)1095 (34.1%) 2115 (65.9%)2115 (65.9%)

Total ResectionsTotal Resections 28,10128,101 22,78022,780

SegmentectomySegmentectomy 4,383 (15.7%)4,383 (15.7%) 3,753 (16.5%)3,753 (16.5%)

LobectomyLobectomy 20,740 (73.8%)20,740 (73.8%) 17,110 (75.1%)17,110 (75.1%)

PneumonectomyPneumonectomy 2,978 (10.6%)2,978 (10.6%) 1,917 (8.4%)1,917 (8.4%)



Patient DemographicsPatient Demographics
TeachingTeaching NonNon--TeachingTeaching

Median AgeMedian Age 66 years66 years 67 years67 years

FemaleFemale 46.8%46.8% 45.6%45.6%
Median Charlson Median Charlson 
IndexIndex 33 33
Median Hospital Median Hospital 
StayStay 77 77



Unadjusted MortalityUnadjusted Mortality: Teaching vs. Non: Teaching vs. Non-- 
Teaching HospitalsTeaching Hospitals

0%

2%

4%

6%

8%

10%

Overall Seg. Lobe. Pneum.

p=0.016

*
p<0.001

*

Teaching

Non-Teaching

p<0.05

*



Multivariate Analysis of Lobectomies Multivariate Analysis of Lobectomies 
at Teaching vs. Nonat Teaching vs. Non--TeachingTeaching

Odds Ratio*Odds Ratio* 95% CI95% CI PP--valuevalue

OverallOverall 0.810.81 0.69 0.69 -- 0.960.96 0.0120.012
SubSub--Groups:Groups:
Volume Volume << 55 0.830.83 0.70 0.70 -- 0.970.97 0.0230.023

Volume Volume << 1010 0.830.83 0.70 0.70 -- 0.980.98 0.0260.026

Volume Volume >> 1010 0.830.83 0.70 0.70 -- 0.980.98 0.0260.026

Volume Volume >> 2020 0.840.84 0.71 0.71 -- 0.980.98 0.0310.031

* Adjusted for Age, Gender, Race, Comorbidities, Volume

19%
Reduction in Mortality
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Unadjusted Overall MortalityUnadjusted Overall Mortality:: 

Teaching vs. NonTeaching vs. Non--Teaching HospitalsTeaching Hospitals

20.2%20.2% 27.3%27.3% 27.5%27.5%



SummarySummary
Statistically significant difference in mortality rate for Statistically significant difference in mortality rate for 

lobectomies at teaching vs. nonlobectomies at teaching vs. non--teaching hospitals   teaching hospitals   
(2.94% vs. 3.62%) (2.94% vs. 3.62%) 

19% improvement in post19% improvement in post--operative survival for operative survival for 
lobectomy at teaching hospitallobectomy at teaching hospital
(95% CI: 0.69 (95% CI: 0.69 -- 0.96)0.96)

These findings are These findings are independent independent of hospital volumeof hospital volume



Teaching Hospitals: Teaching Hospitals: Process of CareProcess of Care

Subspecialty trained surgeonsSubspecialty trained surgeons
-- Thoracic vs. General surgeonsThoracic vs. General surgeons

InIn--house resident / fellow carehouse resident / fellow care
Dedicated SICU directed by intensive care specialistsDedicated SICU directed by intensive care specialists
Thoracic anesthesiologyThoracic anesthesiology
Physical / Respiratory therapistsPhysical / Respiratory therapists
Interdisciplinary team management of lung cancer Interdisciplinary team management of lung cancer 

patientspatients
Pathway protocols for postPathway protocols for post--operative careoperative care



Study LimitationsStudy Limitations
Retrospective database designRetrospective database design

Definition of teaching hospital in NISDefinition of teaching hospital in NIS

Inability to account for differences in surgical Inability to account for differences in surgical 
specialty trainingspecialty training

Unable to examine other postUnable to examine other post--op outcomesop outcomes

Inability to further delineate what differences Inability to further delineate what differences 
exist  between teaching & nonexist  between teaching & non--teaching hospitalsteaching hospitals



ConclusionsConclusions

These data suggest that postThese data suggest that post--operative operative 
mortality is improved for patients mortality is improved for patients 
undergoing lobectomy at teaching hospitals.undergoing lobectomy at teaching hospitals.

More research is needed to define the More research is needed to define the 
influence of hospital status and the process influence of hospital status and the process 
of care on postof care on post--operative outcomes for highoperative outcomes for high--
risk operations.risk operations.



ConclusionsConclusions
Our data refute the fears of patients seeking Our data refute the fears of patients seeking 
surgical care at teaching hospitalssurgical care at teaching hospitals

Information regarding these processes of Information regarding these processes of 
care could be disseminated to improve care could be disseminated to improve 
patient care and outcomes nationally.patient care and outcomes nationally.

Critical steps in the process of care should Critical steps in the process of care should 
be identified for the benefit of patients be identified for the benefit of patients 
undergoing resection for lung cancer undergoing resection for lung cancer 
independent of hospital volume and independent of hospital volume and 
teaching status. teaching status. 



Application of NIS/HCUP/AHRQApplication of NIS/HCUP/AHRQ
Limitations:  patient level data Limitations:  patient level data 
(staging, specific (staging, specific 
complications, etc)complications, etc)

Applicability of NIS increased Applicability of NIS increased 
by combining with other by combining with other 
datasets (ACGME in this datasets (ACGME in this 
study)study)

Specialty Datasets:  Society of Specialty Datasets:  Society of 
Thoracic Surgeons database in  Thoracic Surgeons database in  
adult cardiac, general thoracic adult cardiac, general thoracic 
and pediatric cardiac surgeryand pediatric cardiac surgery



Policy ImplicationsPolicy Implications
If data is taken at face value, AHRQ could If data is taken at face value, AHRQ could 
propose national clinical practice guidelines propose national clinical practice guidelines 
(i.e. beta(i.e. beta--blockers for MI) to have complex blockers for MI) to have complex 
procedures performed at teaching hospitalsprocedures performed at teaching hospitals

If conclusions are extrapolated, and the If conclusions are extrapolated, and the 
““processes of careprocesses of care”” are felt to be essential are felt to be essential 
for improved outcomes, policy makers could for improved outcomes, policy makers could 
make these mandatory services for these make these mandatory services for these 
proceduresprocedures



Thank YouThank You

Robert A. Meguid, MD, MPHRobert A. Meguid, MD, MPH

Benjamin S. Brooke, MDBenjamin S. Brooke, MD

David Chang, PhD, MPH, MBADavid Chang, PhD, MPH, MBA

J. Timothy Sherwood, MDJ. Timothy Sherwood, MD

Malcolm V. Brock, MDMalcolm V. Brock, MD
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Adjusted Odds Ratio of InAdjusted Odds Ratio of In--Hospital Death after Lung Hospital Death after Lung 
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Hypotheses:Hypotheses:

PostPost--Operative mortality after lung Operative mortality after lung 
resection is reduced at teaching resection is reduced at teaching 
hospitalshospitals

This reduction is independent of volumeThis reduction is independent of volume

Mortality outcomes for Thoracic Mortality outcomes for Thoracic 
Surgeons are improved over General Surgeons are improved over General 
SurgeonsSurgeons
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p<0.05 p<0.05
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