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General Housekeeping

ÅBreakfast: Panera Bread

ÅBathrooms are located down the hall: 

ÅPlease take a break when needed

ÅLunch: Zingermanôs!

ÅGifts ïThank you for all you do!



Morning Agenda

ÅIntroductions/Announcements

Å2020 P4P Cards

ÅCase Viewer 2.0 Preview

ÅMPOG Coordinating Center Workflow

ÅOctober Upgrade 

ÅUsing MPOG for Data and Research



Introductions

ÅWelcome to our Newest ACQR!

ïQuinten Davis, BSN (Mercy Muskegon)

ÅBest wishes on your Retirement!

ïJoan Crawford (Mercy Muskegon): August 2019

ïKathy Louzon (Beaumont RO/Troy): March 2020

ÅNew MPOG Coordinating Center Staff

ïBrooke Szymanski, MSN (QI Coordinator)

ïRob Coleman (Programmer)

ïMichelle Romanowski (Programmer)

ïChris Heiden (Technical Support)

ïFor access issues contact support@mpog.zendesk.com

mailto:support@mpog.zendesk.com


Announcements

ÅMPOG Retreat in October

ïEnvironmental Impact of Anesthesia; Dr. Jodi Sherman (Yale)

ïPost-operative Delirium; Dr. Deb Culley (Brigham & Womenôs Hospital)

ïBest of MPOG Research and QI Abstracts

ïMPOG QI Update, Dr. Shah from ASPIRE 

ÅIM Onboarding 2020

ïHFHS: Macomb/Wyandotte and Allegiance

ïSt. Maryôs Grand Rapids

ïBorgess?

ÅIM Conversion 2020

ïTrinity (Epic)

ïBronson

ïSparrow



MPOG Retreat Registration



MPOG Published!

ÅConsiderations for integration of perioperative 

electronic health records across institutions for 

research and quality improvement: the approach 

taken by the Multicenter Perioperative Outcomes 

Group (MPOG) 

ÅPublished in Anesthesia & Analgesia September 

2019

ÅMethods paper describing how MPOG functions

ÅCongratulations Dr. Colquhoun!!



MPOG Toolkits Featured in MSAôs Newsletter



Planned Measure Release

Å2019 (Q4)

ïPONV 03: Percentage of patients, regardless of age, who undergo a procedure and have a 

documented nausea/emesis occurrence postoperatively OR receive a rescue antiemetic in 

the PACU.

ïBP 03: Percentage of cases where intraoperative hypotension (MAP < 65 mmHg) was 

sustained for less than 15 minutes 

ïGLU 03: Percentage of cases where glucose was checked in preop (diabetic and/or high 

risk cases)

Å2020

ïGLU 01/02b: Glycemic management expanded into preop/PACU

ïPUL 04: Respiratory Complications postop

ïPUL 05: Respiratory Bundle



2020 P4P Scorecard: Cohort 1- 4

ÅWhatôs New?

ïReduced case validations to 10/month

ïNo MQUARK audits!!

ïPerformance Measure: BP 03

ïCross Cohort Measure: PUL 02

ïThreshold increased to > 90% to obtain full points

ÅRequired Attendance

ïQuality Committee Webex (5)

ïACQR or QI Champion must attend

ïCollaborative Meetings (3)

ïACQR and QI Champion must attend

ÅDocument Submission

ïSite Based Report x 3



2020 P4P Scorecard: Trinity Sites

ÅTimely data submission and emails

ïData submitted by September 1, 2020

ïFirst round of emails sent October 2020

ÅAttend ACQR Retreat 

ÅRequired Attendance
ïQuality Committee Webex (5)

ςACQR or QI Champion must attend

ïCollaborative Meetings (3)

ςACQR and QI Champion must attend

ÅDocument Submission

ïSite Based Report x 3



2020 P4P Scorecard: Cohort 5

ÅbŜǿ ǎƛǘŜǎ ƻƴƭȅΧр ƴŜǿ ǎƛǘŜǎ ǎŎƘŜŘǳƭŜŘ

ÅThere will be more ACQRs at this table next 
year J



MPOG Case Viewer 2.0



Home Page



Search Filters

ÅFilter By:

ïCase ID, MRN, Patient ID

ïCPT Code

ïInstitution

ïMPOG Concept

ïDate Range: Case Opened

ïDate Range: Surgery Date

ïSurgical Service

ïProcedure Text

ÅShortcuts:

ïCase Type

ïCase Time

ïRecently Opened Cases



Chart
New Grouper Order:
ïGraph

ï Times

ï Staff Sign In/Out

ï Bolus Meds

ï Infusion Meds

ï Fluids (In)

ï Fluids (Out)

ï Vitals: O2, Pulse, BP, RR, Temp

ï Ventilator

ï Agents

ï Flows

ï Nursing

ï Cardiac

ï Perfusion

ï Misc. Physiologic

ï Labs

ï Notes



Anything with blue text is clickable:
ï Click Variable: See all values in chronological order

ï Click Value: See details of source variable and current mapping





Record Search
ÅFree text search for all 

variables containing 

certain words or 

numeric values

ÅConsiders ALL data

ÅColors determine type 

of MPOG concept

ïPreop: Green

ïIntraop Notes: Blue

ïPhysiologic: Orange

ïMedication: Red

ïLab: Pink

ïOutcome: Yellow



Administrative

ÅDemographics

ïRemoved Address and 

Phone #

ÅBilling: 2 sections

ïProfessional Fee

ïHospital Discharge

ÅLocation Hierarchy

ïHierarchy level now 

displayed with room 

tags



History & Physical



H & P: Assessment

ÅAirway

ÅAnesthetic Plan

ÅHeart 

ÅLung 

ÅNeuro



H & P: History

ÅFamily History

ÅHistory of Present 
Illness

ÅPast Surgical 
History

ÅSocial History



H & P: Medications

ÅHome Meds

ÅCurrent Meds

ÅPreopMeds



H & P: Physical Exam

ÅPreopHeight

ÅPreopWeight

ÅPreopBMI

ÅVitals

ïHR

ïBP

ïRR

ïSpO2

ïPain

ïTemp



H & P: Review of Systems

ÅCardiac

ÅEndocrine

ÅGI

ÅGU

ÅGyn

ÅHem/Onc

ÅMuskuloskeletal

ÅNeuro/Pain

ÅPulmonary



Outcomes



Labs
ÅTimes that are 

highlighted occurred 
between Anesthesia 
start and end.

ÅGrouped in Sections

ïBlood Bank

ïBlood Gas

ïCardiac

ïChemistry

ïCoagulation

ïCBC

ïDrug Monitoring

ïEndocrine

ïOther

ïUrine



Labs

ÅClicking on any lab 
variable will display 
all labs in the 
database for that 
patient. 

ÅAbility to sort by any 
column headers: 
time, value, 
ƳŀǇǇƛƴƎΧ



MPOG Coordinating Center Workflow

Nirav Shah, MD

Quality Improvement Director

Multicenter Perioperative Outcomes Group



Anesthesiology Informatics

Multicenter Perioperative 

Outcomes Group

Research Data 

Warehouse

Departmental Operations
Enterprise Device 

Integration



MPOG Staff

ÅProgrammers (8 + 1 tech 

support)

ÅPhysicians (6)

ÅNurses (3)

ÅAdministrative (2)

ÅStatisticians (1) +4



MPOG

Research
Quality

Dual Mission of Research and Quality 

Director

Associate Director

Statisticians

Director

QI Coordinators
Programmers

Admin

Other Faculty 



ÅDescriptive / exploratory 

studies

ÅOperations analyses / practice 

patterns

ÅOutcomes research

ÅMPOG + surgical registry 

research

ÅEnhanced Observational 

Studies

ÅPragmatic Clinical Trials



Perioperative Clinical Research Committee (PCRC)

ÅThe purpose of the committee 

is to ensure the 

appropriateness of the clinical 

research conducted within 

MPOG

ÅEnsure rational use of MPOG 

resources. 

ÅIt is primarily the responsibility 

of the institutionôs MPOG Site 

Principal Investigator / 

Research Champion to review 

all proposals before submission 

to the PCRC.





MPOG Portal

Used to track live status and contacts for all institutions 





Nursing/ QI Team

ÅOnboarding Sites and Site Maintenance

ïDistribute sites across team

ïLegal -> File Checker -> Clinical Onboarding -> Active Site

ÅMeasure development  and maintenance 

ÅApplication requirements, specifications, and feedback

ÅEducational Tools

ïToolkits ïextensive lit review and collaboration on design

ïSupplemental documents

ÅMOCA Management

ïWork with Jay to improve user experience and to manage change in measures etc. 



How do we 
build 
measures?

Idea

Discussion with Quality Committee

Create Specification

Approval

Build

Test and Refine

Publish

Use (hopefully)!



Technical Support

ÅZendesk managed by Chris Heiden

ÅAssigns tickets to staff responsible for follow up



Future

ÅMore sites in MI ïbut probably slow growth

ÅMore measures, but probably a better way to visualize

ÅMore self service, likely via DataDirect

é  while keeping the same collaboration and supportive environment



October Upgrade ïComing Soon!

ÅInfrastructure Improvements

ï Pre-Mapping Framework

ï Case Viewer 2.0

ï Data Direct 2.0

ÅData Diagnostics

ï Case Date in 3rd column of drill-down table

ï New Diagnostics

ÅCase Validation 

ï Additional Questions: Preop/PACU, Labs

ÅLocation Mapping

ïMulti-select rooms for tagging

ï Remove the auto-tag feature

ÅUpload

ï BRI Upload

ÅImport Manager Assistant: Genevieve 



Infrastructure Improvements

ÅCase Viewer 2.0 

ïCurrent Case Viewer will still be available until next upgrade (April 2020)

ïNew Case Viewer released as a new óbuttonôon the App Suite

ïOverview discussed earlier in detail

ÅData Direct 2.0

ïWill replace current DataDirect

ïProcess to obtain access & download still exists. Email completed security document to 

support@mpog.zendesk.com: 

ïDr. Mathis will be covering in more detail this afternoon

ÅPre-mapping (auto-mapping) will be available to new sites

ïAuto-maps common Epic variables to MPOG concepts using variable IDs & Variable descriptions

ïOnly available to Epic sites for this upgrade

https://mpog.org/files/how_to_join/datadirect_securitychecklist_affidavit.pdf


Data Diagnostics

ÅAdditional column for case drill down to assist with targeting data issues



Case Validation

ÅNew Order!

ÅRemoved ht/wt questions

ÅTimes in military time

ÅRemoved Patient Info 
Section

ÅCase Info:

ïPatient name/age (from 
patient section)

ïProcedure

ïType of Anesthetic



Case Validation (DRAFT)

ÅLabs (1 day before case date to 1 day after case date, thru midnight)

1. Was the hemoglobin (value) on (date) at (time)?

2. Was the hematocrit (value) on (date) at (time)?

3. Was the glucose (value) on (date) at (time)?

ÅNew Sections/Questions (Import Manager Sites ONLY)

Preoperative (4 hours before anesthesia start to anesthesia start)

1. Was Patient In Facility at _____?

2. Did the patient receive med/dose/unit via (route) at (time)? (Last medication given in that timeframe)

3. Was the last BP:_____?

Postoperative Care (Anesthesia End to 6 hours after anesthesia end)

1. Did the patient receive med/dose/unit via (route) at (time)? (First medication given in that timeframe)

2. Was (recovery room out/phase 1 out/phase 2 out) at (time)? 

3. Was the BP (value) at (time)? (closest to anes end)



Location Mapping

ÅRemoved the Auto-Tag button (most sites are IM now)

ÅWill be able to click on a Tag and see all rooms assigned that tag more easily using 

óView Tag Membersô

ÅAdded functionality to be able to assign the same tags to multiple rooms using Cntl-

Shift (multi-select option)

ÅIf a header is mapped, everything underneath that header will be checked and 

disabled (grayed out)- See next slide for example



Location Mapping: Current State

When assigning tags to óParentô Locations, all óChildrenô listed under the óParentô inherit that tag(s).



Location Mapping

Å It will now be more obvious that this is the case: inherited tag is grayed out. 

ÅMust go to the parent to óun-tagô



Blinded Record Index (BRI) Upload

Monthly UploadHistorical Upload



Blinded Record Index (BRI) Upload Tracking

Will also be adding an upload status 

bar for BRI within the transfer utility



QUESTIONS?

Contact QI Coordinators with questions or suggestions:

Kate Buehler

kjbucrek@med.umich.edu

734-936-7525

Meridith Bailey

meridith@med.umich.edu

734-936-4096

Brooke Szymanski

bmiszy@med.umich.edu

734-232-5182

mailto:kjbucrek@med.umich.edu
mailto:meridith@med.umich.edu
mailto:bmiszy@med.umich.edu


MPOG Data Informs 

ñProtectiveò 

Ventilation Strategies

Nicholas Douville, MD, PhD

Department of Anesthesiology

University of Michigan



Background
ÅMechanical Ventilation can lead to clinically 

significant lung injury

ÅVolutrauma 

ÅBarotrauma

ÅAtelectrauma

ÅOxygen toxicity

Ą low tidal volume (VT)

Ą low driving pressures (ȹP)

Ą low peak inspiratory pressure (PIP)

Ą positive end expiratory pressure (PEEP)

Ą Minimize FiO2



OR Ventilation Strategies -- Limitations

ÅExtrapolated from ICU literature (non-representative population)

ÅProlonged ventilation

ÅPre-existing lung disease

Å Different pathology 

Å Does not resolve contribution of individual components 

(dichotomized to ñprotectiveò or ñnon-protectiveò)

ÅUnique stresses based upon surgical procedure

Å Laparoscopic insufflation

Å Cardiopulmonary bypass

Å Single lung isolation

Å Intraoperative complications exceedingly low Ą

limits ability to adequately power studies

Å Incomplete adoption (up to 14% of patients do 

NOT receive protective ventilation)



Data YOU generate helps 

overcome these Limitations 
ÅMPOG: Informs optimal protective ventilation 

strategy through research

+
ÅASPIRE: Promotes adoption of best practices 

informed by research

ÅMISSION: improve the care of patients undergoing 

anesthesia by reducing unexplained variation in 

practice and collaborating with anesthesia providers 

across Michigan, the U.S., and globally



Limitation: Unique stresses based 

upon surgical procedure

1. Population: Non-cardiac/Non-thoracic



Limitation: Does Not Resolve 

Individual Contributions

ïEarlier studies dichotomized ventilation

Ålung-protective ventilation

Ånon protective ventilation 

ïMPOG collects a more rich set of intraoperative parameters. 

ÅVT

ÅVT (predicted body weight)

ÅȹP

ÅPIP

ÅPEEP

ÅFiO2

ÅSpO2

ïPermitting broader array of descriptive statistics

ÅTime thresholds, extremes (5%, 25%, 75%, 95%)



Limitation: Intraoperative complications 

exceedingly low therefore unable to 

adequately power studies



Limitation: Poor Compliance Nationally 

with Practice Recommendations

Solution: Education and Quality 

Improvement



Results: Non-cardiac/Non-Thoracic 

Surgical Population

ïPrimary Outcome: minimum postoperative 

PaO2/FiO2

ÅUsing multivariable linear regression, we found 

that:

ïEach additional hour with driving pressure >16 

cm H2O

ïHigher PEEP 

ïEach additional hour with intraoperative SpO2

<90% 

Åwere all independently associated with lower 

minimum postoperative PaO2/FiO2



Results: Non-cardiac/Non-Thoracic 

Surgical Population

ïSecondary Outcomes: 30-Day Mortality

ïeach 100 mmHg increase in minimum 

postoperative PaO2/FiO2 was independently 

associated with a halving of the odds of death

ïAge, reduced cardiac ejection fraction on 

preoperative echocardiography, comorbidities, 

and intraoperative transfusion of packed red 

blood cells were also independently associated 

with mortality

ïNo ventilation parameter was independently 

associated with mortality.



Results: Non-cardiac/Non-Thoracic 

Surgical Population
ïSecondary Outcomes: Composite Postoperative 

Pulmonary Complications

Åeach 100 mm Hg higher minimum PaO2/FiO2 was 

associated with a lower likelihood of developing 

pulmonary complications

ÅTime (hours) with VT >500 mL, prior history of 

cardiac arrhythmia, intraoperative NO use, low 

cardiac ejection fraction on preoperative 

echocardiography, and earlier year of surgery 

were associated with a higher likelihood of 

developing a class 1 pulmonary complication



Conclusions
ÅLower postoperative Pao2/Fio2 was associated with 

increased postoperative pulmonary complications and 

mortality after noncardiac surgery. 

ÅTime with VT >500 mL and higher median FiO2 were also 

associated with postoperative pulmonary complications, and 

their effects may be assessed using postoperative 

PaO2/FiO2. 

ÅAmong intraoperative parameters, median PEEP, median 

FiO2, time with driving pressure >16 cm H2O, and time with 

SpO2 <90% were associated with decreased postoperative 

PaO2/FiO2. 

ÅThe use of the intermediate outcome, PaO2/FiO2, offers a 

promising target for future prospective studies







Summary

ÅYour hard work enables clinician-scientists to 

study complex problems that cannot be 

explored with traditional datasets

ÅThese discoveries are used to assist clinicians 

in delivering safer, evidence-based anesthesia 

to our patients

ÅThere are opportunities for both QI and 

research projects

ÅTHANK YOU!!!



Research & Quality
A Marriage Made in Heaven

Sachin Kheterpal, MD MBA

Professor of Anesthesiology

Associate Dean for Research Information Technology

University of Michigan Medical School

Co-Director, Precision Health @ University of Michigan



Lesson #1

The marriage of research and quality improvement is essential



Payer funded 
program

MPOG

Research Quality



How do we improve care?
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How do they compare?

Research

ÅData submitted q3-6 months

ÅPI cleans the data

ÅPeer review = a few advanced reviewers

ÅNovelty is encouraged

ÅCollaboration across disciplines & centers

ÅSeeks clinical impact

ÅMust evolve rapidly

ÅNeeds high quality, reusable data elements

Quality Improvement

ÅData submitted q1 month

ÅEach center submits good data

ÅPeer review = every clinician

ÅConservative consensus building

ÅCollaboration across disciplines & centers

ÅSeeks scientific foundation

ÅMust evolve rapidly

ÅNeeds high quality, reusable data elements



Developing a Research Study

ÅExamples of Research Studies Leveraging MPOG:

ïDescriptive Studies

ïOperational Analyses

ïOutcomes Studies

ςMPOG Data

ςMPOG + Surgical Registry

ïEnhanced Observational 
Studies (EOS)

ïClinical Trials Network



Lesson #2

Pick the right questions



How we pick a research topic

ÅWhat are you interested in?

ÅWhat topic would you LOVE to spend days reading?

ÅWhat bad outcomes have you seen?

ÅWhat matters to patients and clinicians?

You will hate the manuscript by the time it is published . . . 



The current literature

ÅYou have to know the existing literature better than the experts 

ïDoes a knowledge gap currently exist?

ïCan the proposed project close that gap?

ÅCurrent literature

ïPatient sample size Contemporary

ïGeneralizability Quality of study

ïData elements collected

ÅPubMedǎŜŀǊŎƘ ƎŀƭƻǊŜΧ

ïGet help..Medical library has lots to offer

ïFind the references in recent review article and scour it



¢ƘŜ ǘƘǊŜŜ 9Ωǎ ƻŦ ŜǾƛŘŜƴŎŜ

ÅEfficacy
ïCan it work?

ïProspective controlled trials with very specific protocols

ÅEffectiveness
ïDoes it work?

ïMulticenter observational databases

ÅEfficiency
ïIs it worth it?

ïLongitudinal database incorporating clinical, cost, and quality of life data



Lesson #3

Research without rigorous data validation, 
curation, & self-serve data access is wasted effort



Data quality obsession



άbƛǘǘȅ ƎǊƛǘǘȅέ ŘŜǘŀƛƭǎ



Data curation

ÅFor example, how do you define diabetes?

ïBy ICD9/10, anesthesia H&P, medication, or lab value?

ïDoes every project need to re-invent the wheel?

Å.ǳƛƭŘ ǊŜǳǎŀōƭŜ άǇƘŜƴƻǘȅǇŜǎέ ŦƻǊ ǾŀǊƛƻǳǎ ŀƴŀƭȅǎŜǎ

ïPatient / case characteristics

ςRace, ASA status, comorbidities

ςEmergency, weekend, or cardiac case

ïExposure variables

ς# of min of hypotension, crystalloid equivalents, PRBC

ïOutcomes

ςAcute kidney injury, 30 day mortality, pulmonary event

ÅLegos, not sculptures

ÅaŀƪƛƴƎ άǘŜŎƘƴƛŎǎέ ƴƻǘ άduplosέ

ÅGo to: https://Phenotypes.mpog.org



Lesson #4

Tools make research & QI easier



Developing a Research Study

ÅCohort Discovery ςDataDirect

How manyé

éadult femalesé

éundergoing elective non-cardiac 

surgery with general anesthesiaé

éwith hypertension, diabetes, or 

renal insufficiencyé

éreceived heparin during the 

surgery?



Developing a Research Study

ÅPeer Review & Study Registration

ïSingle Center: ACRC

ïMulticenter: PCRC



Where has research helped the quality mission of MPOG?

ÅLung Protective Ventilation

ÅAcute Kidney Injury

ÅCPT prediction

ÅPatient linking

ÅPulmonary complications



MPOG analysis of sugammadex

Å13 MPOG centers, 2014-2018



Compare apples to apples

Å ñexactò matched on age, procedure, ASA status, obesity, cardiac disease, pulmonary 

disease, CHF, liver disease

Å Adjust for last TOF before extubation, fluid balance, opioids, time from NMB to 

extubation, NMB to reversal





How much does it matter?



Want to learn more about research process?

Åhttps://medicine.umich.edu/dept/anesthesiology/research/outcomes-research

https://medicine.umich.edu/dept/anesthesiology/research/outcomes-research


LUNCH: 11:15 ï12:15



Afternoon Agenda

ÅACQR/Programmer Q & A

ÅACQR Round Table Discussion

ÅMeasure Updates

ÅData Direct 2.0 Preview


