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Agenda

w Welcome/Updates
w Mark Hemmila

n Power
n Data/Reports
n Opioids

w Lunch



Agenda

w Jill Jakubus
n Literature Review

w Kim Kramer
n Data Updates
n Data Validation

w Mark Hemmila
n PROMs



Future Meetings

w 3 per year
w Thursday December 8, 2022
w Wednesday April 26, 2023
w Wednesday September 7, 2023
w Thursday November 30, 2023

w Let us know if you see problems with dates
w In-person if possible

n Virtual – Weather, COVID



Recruitment

w Potentials
n Bronson 

w Kalamazoo
w Battle Creek 

n St. Marys Saginaw
w Slow going



BCBSM 2022 and 2023

w SOW Deliverables
n 3 Meetings/yr
n ArborMetrix reporting - up
n Data validation program - 2022
n Performance Index 
• Participation 2022 - Not being included by 

BCBSM
• 2 metrics 2023 - No target date for P4P yet
• MVC and EGS data > discussion with BCBSM



Meeting Goals

w A little less prescribed data reporting today
w Feedback from you

n Questions on data/reports
n Discussion 

w Measurable objectives
w Clinical Guidance 



Data and Reports

Mark Hemmila, MD



Overview of Data Capture

w Data pull July 1, 2022
w Diseases

n Acute Appendicitis
n Acute Gallbladder disease

w Cholecystitis
w Choledocholithiasis/Cholangitis
w Gallstone pancreatitis

n SBO
w Hernia (if present)

n Emergent Exploratory Laparotomy



Reports

w Time frame
n 7/1/2019 to 7/1/2022
n 3 years
n Power

w Unadjusted
w Risk-adjustment
w Tables
w Graphs



Reports

w Index
n Primary disease for which admitted
n Days post-discharge restriction 

w Acute appendicitis, 12, 24, 36 mo
n Mortality and complications are collapsed down into 

the index admission
w Joey Gall – admit and cholecystectomy, discharge home
w Joey Gall – readmit for cystic duct stump leak 
w Joey Gall – readmit for c. diff colitis 

n Joey Gall - readmit Y, cystic duct stump leak Y, and 
c. diff colitis Y 



Spectrum

w Two hospitals
w Butterworth
w Blodgett
w Good volume at both
w Split to provide better insight for QI

n Butterworth = SH
n Blodgett = SB



Risk Adjustment Models

w Summary
n All
n Operative 
n Non-operative
n Account for disease and operation

w Disease specific
n Acute appendicitis
n Gallbladder disease
n SBO
n Emergent Ex. Lap



Total = 14,632 Index  
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Statistical Power

w Data
n From x date to y date
n N patients
n How much time and change elapses from x to y 

patients. Is the information stale?
w Disease and problem specific

n Acute appendicitis
n Rate of problem (Readmission, Deep SSI)
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Data

Registry

Appendicitis

Readmit



The power of any test of statistical significance 
is defined as the probability that it will reject a 
false null hypothesis. Statistical power is 
inversely related to beta or the probability of 
making a Type II error. In short, power = 1 – β.

Statistical Power

https://effectsizefaq.com/2010/05/31/what-do-alpha-and-beta-refer-to-in-statistics/
https://effectsizefaq.com/2010/05/31/i-always-get-confused-about-type-i-and-ii-errors-can-you-show-me-something-to-help-me-remember-the-difference/


Or

The power or sensitivity of a binary hypothesis 
test is the probability that the test correctly 
rejects the null hypothesis (H0) when the 
alternative hypothesis (H1) is true. It can be 
equivalently thought of as the probability of 
accepting the alternative hypothesis (H1) when 
it is true—that is, the ability of a test to detect 
an effect, if the effect actually exists.

Statistical Power

https://en.wikipedia.org/wiki/Sensitivity_and_specificity
https://en.wikipedia.org/wiki/Null_hypothesis


G#@& it Hemmila

Statistical Power



In plain English, statistical power is the 
likelihood that a study will detect an effect when 
there is an effect there to be detected. 

If statistical power is high, the probability of 
making a Type II error, or concluding there is 
no effect when, in fact, there is one, goes down.

Statistical Power

https://effectsizefaq.com/2010/05/31/what-is-an-effect-size/


Statistical Power



Statistical Power



Statistical Power

Design your study or test to 
detect a difference. 



Statistical Power





Simple Test to Measure Power

w 1-sample: Is a hospital different than the 
population benchmark?

w 1-sided: Is the hospital higher (worse) than 
the benchmark?

w Stata sampsi command
w Alpha = 0.05, significance
w Power = 80%
w Collaborative Mean
w 1.5x or 2.0x higher than Mean



MACS
Report

Mean 
Rate 
(%)

Difference n  
Patients Difference n  

Patients

Any Complication 21.2 2x 33 1.5x 127
Incisional SSI 1.5 2x 648 1.5x 2344
Organ space SSI 2.6 2x 368 1.5x 1335
Anastomotic leak 0.4 2x 2468 1.5x 8903
VTE 0.9 2x 1089 1.5x 3934
Pneumonia 1.3 2x 750 1.5x 2711
ED Visit 7.5 2x 119 1.5x 436
Readmission 14.3 2x 56 1.5x 209
Mortality 3.5 2x 270 1.5x 981

Low 1.0 2x 979 1.5x 3536
Medium 4.0 2x 235 1.5x 853
High 20.0 2x 36 1.5x 137



What I now know

w Reports should have meaning to you
w Try to focus on outcomes with sufficient power
w 3-year time frame for reports



Total = 14,632 Index  
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w IR procedure index admit
w Number of comorbid conditions
w BMI (categorical)
w Individual comorbids
w Risk ratio mortality
w Risk ratio any complication

Summary Risk Adjustment
w Age (categorical)
w Sex
w Race
w Ethnicity
w Transfer
w Insurance type
w Disease 
w AAST grade ≥ 3
w ASA score ≥ 3
w Operation
w Operation type
w Time to operation
w Perforation
w Ostomy

C-index = 0.961 to 0.610 
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Summary
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7.5% x 14,632 = 1,097 patients

$1,273

Summary
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14.3% x 14,632 = 2,092 patients
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Summary
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Summary
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Sepsis Complication - Sepsis Complication +

Sepsis 
Comorbid -

Sepsis 
Comorbid +

Index

Risk-adjust Include/Exclude in any complication 
Include in sepsis complication ?

Risk-adjust Exclude in any complication ?
Exclude in sepsis complication ?

11,764 patients

2,416 patients

267 patients

185 patients



Without 
Sepsis
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Questions



Questions

Should any of the individual complications be excluded from 
any complications category?  Example sepsis.

If sepsis is present as a comorbid does this negate it as a 
complication? Is it part of the disease?
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Risk Adjusted Outcomes 
Appendicitis
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Risk Adjusted Outcomes 
Appendicitis

0
0.2
0.4
0.6
0.8
1

1.2
1.4
1.6
1.8
2

9 13 19 21 35 16 37 27 7 1

%
Incisional SSI

Operation

0

0.5

1

1.5

2

2.5

3

3.5

4

35 1 27 19 37 13 21 7 16 9

%

Organ Space SSI
Operation



Risk Adjusted Outcomes 
Appendicitis
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Risk Adjusted Outcomes 
Appendicitis

0

2

4

6

8

10

12

14

16

9 13 1 35 19 21 16 37 27 7

%

Readmission

0

2

4

6

8

10

12

14

16

9 13 35 1 19 21 37 16 27 7

%

Readmission
Operation

0
2
4
6
8

10
12
14
16
18

9 1 13 35 16 19 27 21 7 37

%

Readmission
Non-operative



Risk Adjusted Outcomes 
Appendicitis
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Risk Adjusted Outcomes 
Appendicitis
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Acute Appendicitis - Medical Management

w Medical management = 13.8%, 512 patients
w 21 failed and got operation index = 4.1%
w 12 months

n 136 operation = 26.6%
w 24 months and 36 months

n 137 operation = 26.8%
n 2.25 years on Qualtrics data

w Type
n Emergent = 38 patients
n Interval = 75 patients (66%)



Uncomplicated Complicated

Operation

No 
Operation

Index

What patients?
Why?

What patients?
Why?  Why not?

What patients?
Why?
No interval appendectomy

What patients?
Why?
Interval appendectomy?
Workup? For what age?

92% 68%

8%
216 pts

32%
290 pts



Acute Appendicitis - Guidance

w CODA data
w Uncomplicated 

n Fecalith > OR
n Non-op

w Oral abx
w Discharge from ED
w Antibiotic choice
w Interval appendectomy > No

w Complicated
n Studies
n Interval appendectomy - Who?



Questions



Questions

Combine ED visit and Readmit ?  Z-score trend ?
n Readmission = 10% (371 pts)
n Post-discharge ED visit = 7.6% (284 pts)

Guidance on uncomplicated ?
Antibiotic choice
No admit

Who gets an interval appendectomy ?







Gallbladder
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Gallbladder
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Gallbladder
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Gallbladder
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6 patients out of 5,029 operations = 0.12%

0.25 to 0.2% Flum, JAMA Surgery
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Gallbladder
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Gallbladder
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Gallbladder
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Gallbladder
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Acute Cholecystitis – Bailout Operation

3.0%



Cholecystostomy Tube (Non-op)
15.8% of GB patients received non-operative management (968 pts)
34% of non-op pts get a C-tube (298 pts), PTC (14), or Drain (20)
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Questions



Questions

Do you have access to advanced endoscopy ?
ERCP
Cystic duct stent

Combine ED visit and Readmit ?  Z-score trend ?

What to focus on ? Studies, lots but not really in our 
control.



Opioids

Mark Hemmila, MD



Trauma - AAST Poster

w University of Michigan Patients
n Pre and post Public Act 246 limiting opioid prescribing
n Inpatient oral opioids – 48 hrs prior to discharge
n Discharge prescription
n Refills
n Oral morphine equivalents (OME)



Mean daily (24 hours) oral morphine equivalents in milligrams (OME)
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Refills

Pre-Law Post-Law
0

10

20

30

40

50

Proportion of Patients with a Refill

Period

%

p=0.58

Pre-Law Post-Law
0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

Number of Refills per Patient

Period

M
ea

n 
Re

fil
l N

um
be

r

p=0.28

A. B.



Acute Appendicitis w Operation

35 16 27 1 13 37 21 9 7 19







Recommendation

w 0-10 5 mg pills of Oxycodone
w Conversion = 1.5 OME per mg Oxycodone
w 10 pills x 5mg x 1.5 = 75 mg OME 

w Data so far 30-60 mg OME



Cholecystectomy - All
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Recommendation

w 0-10 5 mg pills of Oxycodone
w Conversion = 1.5 OME per mg Oxycodone
w 10 pills x 5mg x 1.5 = 75 mg OME 

w Data so far 30-75 mg OME



SBO - Operation
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Recommendation

w 0-15 5 mg pills of Oxycodone
w Conversion = 1.5 OME per mg Oxycodone
w 10 pills x 5mg x 1.5 = 113 mg OME 

w Data so far 75-300 mg OME



Exp. Laparotomy

7 13 35 16 19 9 37 27 1 21





Recommendation

w 0-15 5 mg pills of Oxycodone
w Conversion = 1.5 OME per mg Oxycodone
w 10 pills x 5mg x 1.5 = 113 mg OME 

w Data so far 50-130 mg OME



Questions



Questions

Are you aware of these prescribing guidelines?

How to make into a process measure?



Break

Back at 12:45p 



Jill Jakubus, PA-C

The future of appendicitis



What is the future of appendicitis?



Key Milestones

1846
Morton and Warren
Inhalational anesthesia

1940
Fleming
Large-scale antibiotic use

1867
Lister
Lancet publication antisepsis

1981
Semm
First laparoscopic appendectomy

2020
CODA
Antibiotics noninferior



Key Milestones

1522
Da Carpi
Appendix anatomic structure

1846
Morton and Warren
Inhalational anesthesia

1886
Fitz, Harvard pathologist
Coined appendicitis, advocated early removal

1887
Morton
First successful appendectomy for appendicitis

1940
Fleming
Large-scale antibiotic use

1867
Lister
Lancet publication antisepsis

1981
Semm
First laparoscopic appendectomy

2020
CODA
Antibiotics noninferior





Do you think it’s safe to discharge 
stable medically managed 

appendicitis patients from the ED?



QUESTION: Is outpatient management with hospital discharge within 24 hours safe among adults receiving antibiotic treatment for 
acute appendicitis?
CONCLUSION: Outpatient antibiotic management is safe for selected adults with acute appendicitis, with no greater risk of 
complications or appendectomy than hospital care.

POPULATION EXPOSURE FINDINGS

LOCATIONS PRIMARY OUTCOME

Writing Group for the CODA Collaborative. Analysis of Outcomes Associated With Outpatient Management of Nonoperatively Treated Patients With Appendicitis. JAMA Netw Open. 2022;5(7):e2220039. 
doi:10.1001/jamanetworkopen.2022.20039

462 Men, 264 Women

Median (range), 36 (18-86) y

Patients with imaging-confirmed 
appendicitis who received antibiotics 
within 24 hours  

25 hospitals in the 
United States

776 Participants antibiotic-randomized
726 Participants antibiotics-randomized study population

335 Outpatient
Discharged < 24 h

391 Hospitalization
Discharged > 24 h

Comparison outpatient vs. inpatient care serious adverse 
events (SAEs) over 7 days, appendectomies, health care 
encounters, satisfaction, missed workdays at 7 days, and 
EuroQol 5-dimension (EQ-5D) at 30 days

Missed Work (d) 2.6 vs. 3.8

EQ-5D Score 0.93 vs. 0.92



Discharge Criteria

Pain Controlled

Follow-Up 
Confirmed

Tolerate PO 
Intake

Afebrile

Hemodynamically 
Stable



What care are patients 
receiving in Michigan?



3717 Total

1 13 9 16 35 37 19 7 27 21



How many patients are being 
medically-managed?



512 Total

13 1 9 35 16 19 37 7 21 27



But maybe some of these patients 
are perforated or complicated?



Uncomplicated 212 

Comorbidity 12 

Complicated 288 

13 1 9 35 16 19 37 7 21 27



What is the LOS of uncomplicated 
medically managed appendicitis 

patients?



Missing Date 8 
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9
1
13
35
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37
21
7
19
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Missing Date 8 

9 1 13 35 16 37 21 7 19 27

9
1
13
35
16
37
21
7
19
27



Are any centers discharging medically 
managed uncomplicated appendicitis 

patients from the ED?



21
7
19
27

21 7 27 19



How to ensure a safe discharge for 
medically managed appendicitis 

patients from the ED?



What are the current antibiotic 
recommendations for 
appendicitis patients?
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Upcoming 
Validations:

Mercy Health St. Mary’s

McLaren Macomb

Ascension Borgess



Data 
Abstractor 
Meeting

December

Discuss 2023 data dictionary updates

Table with edits available

Please email me any surgeon or service 
changes



Thought 
Journey

• What data we have
• Ideas on what we can do

• Performance metrics
• Care bundles



Sepsis is a 
challenge 
to define

Systematic screening with early 
identification and early treatment are 
critical.

What is the best way to measure a 
dysregulated host response?

• SIRS
• qSOFA

• NEWS
• MEWS

• MD Calc website

*No gold standard diagnostic test

September is Sepsis Awareness Month!





Sepsis = SIRS + infection source:
• Temp > 38.0 or < 36.0
• HR > 90
• RR > 20
• WBC ct > 12k or < 4k

Severe Sepsis: Organ Dysfunction, 
Hypotension, Hypoperfusion

qSOFA:
• GCS < 15
• RR >= 22
• SBP =< 100



Complex 
Situation

Single 
Model

Perfection

*A complex situation will 
always get oversimplified 
when applied to a single 
model. What matters is 

how we use and apply the 
data. Some over capture 

and under capture will 
occur.

“I have a young healthy patient coming into the ED with acute appendicitis. They have a WBC ct of 
12.5k and one HR of 91 pre-op. All other VS are stable. It doesn’t really seem like this patient has 
pre-op sepsis…”



Sepsis Care 
Bundles
Recommendation updates from 
2016 to 2021
• IVF administration- rate and 

type
• Antibiotic timing
• Vasopressor reccs- start 

vasopressors peripherally right 
away rather than waiting until a 
central line has been placed

• IV vitamin C- advise against 
this 

• IV corticosteroid reccs
• Post-discharge reccs



Future plan: align sepsis definition & sepsis care bundle



NEWS2

Points/Score = Risk level = Frequency of 
Monitoring 

Temp

Hypercapnic 
respiratory failure

O2 sat

RA or Supplemental O2

RR

HR

SBP

Level of consciousness 
or new confusion

+Hypercapnic resp 
failure



Questions
What should our timeframe for NEWS2 data point collection 
be?
• All data elements within 1 hr?
• All data elements within 2 hrs?
• Keep this unspecified?
• Retroactive collection of data poses a challenge, rarely ever 

a complete set of NEWS2 data elements collected at the 
same time

Currently, we have a 12-hour window to collect the NEWS2 
data.



UK Emergent Ex-lap Care Bundle

Possible future performance 
metric?
• Time to antibiotic
• Time to CT
• For metric, limit to only pts 

arriving to your ED (omitting 
transfers)?



Definition clarification to standardize capture 
across the collaborative
CT date/time (ex-lap)

• CT time – end time when surgeon has availability to see films? Can everyone 
get this from their EMR?

• OSH CT date/time leave blank? Take arrival time? Or enter PACS time on 
scout image (will get a negative CT time)?

IV Antibiotic date/time (ex-lap)
Limit metric to just pts coming directly into your ED with an acute abdomen and have 
emergent ex-lap?

• Concern for limited access to OSH data across the collaborative for pts 
transferring in.

• Omit pts already admitted for another reason prior to ACS consult for metric? 
Take first IV antibiotic given on day of ACS consult?



Thank you

Please make sure you have signed the 
confidentiality statement for credit and to receive a 

meeting eval survey.



CQI Index

w 2022
n Attendance
n Data Submission
n Validation visit 

w 2023
n 1-2 Metrics 

w 2024
n Earliest to count
n Uncertain



To Do

w New Data Elements
n IR
n ERCP

w Questions from last meeting and today



Feedback (mhemmila@umich.edu)

w Reports
n Questions
n Problems/Mistakes
n Improvements

w CQI Index for 2023
w Speakers, Topics, Information

w See you in December




