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Objectives 

Data analysis for current  and future state 

Consider models for care delivery 

Constructing a workflow 

Disclosures:  None 



Incidence Preoperative Anemia 

Sim et al (2017*) *See reference slide 



Distribution of Preoperative Anemia 

Sim et al (2017*) 



J Thor CV Sg (2018) doi.org/10.1016/j.jtcvs.2018.03.109 



 N = 227 425 patients (69 229 preoperatory anemia) 

 Postoperative mortality (30 days) (OR 1.42, 95% CI 1.31-1.54) 

◦ Mild Anemia (OR 1.41, 1.30-1.53) 

◦ Moderate-severe Anemia (OR 1.44, 1.29-1.60) 

 Postoperative morbidity (30 days) (OR 1.35, 1.30-1.40) 

◦ Mild Anemia (OR 1.31, 1.26-1.36) 

◦ Moderate-severe Anemia (1.56, 1.47-1.66) 

Lancet 2011; 378: 1396–407. 

• Preoperative anemia is associated with 
increased postoperative morbidity and 
mortality 



Fig 1. Crude 30-day postoperative mortality and morbidity rates in patients with and without preoperative 
anaemia. 

Richards et al (2015)                                         * See Reference slide 



Synthesis of Evidence 
Preoperative anemia as predictor of transfusion risk 

Preoperative anemia as  modifiable risk factor  

Decrease transfusion requirements = lower complication rates 

Transfusion and increased LOS 

Transfusion dose-dependent risk 

Prolonged postoperative anemia 

 



How to Develop a Preoperative Anemia 
Clinic (PAC) 
Evidence of opportunity 

Business plan 

Guidelines & algorithm 

Workflow 

Pre-implementation 

Launch 

Results 



Feasibility & Defining Scope 
Goals & outcomes 

Data current state 

Resources 

Support 

Sustainability 



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwj3xI2c0aXhAhXiUt8KHUZTB7UQjRx6BAgBEAU&url=https://leapafrica.wordpress.com/2016/05/10/an-effective-business-plan-can-make-a-difference-how-to-create-a-business-plan-investors-will-love/&psig=AOvVaw3BWvEjU61M9daQcvf2o_6R&ust=1553889921970021


Transfusion & Anemia Rates 

Tolich D  “Business plan or proposal,”  Preoperative Anemia Management, Bethesda: AABB Press, 2019. 7-15. Print.  



Name, Encounter, Transfusion 

Surgical patient total volume & volume that received RBC transfusion 



Transfusion Rate 

TX Rate =  
Number of RBC Transfused Pts. (N) 
Divided by 
Total Number of Pts. (D) 



Avg. RBC Units Per Patient 

Avg. RBC per Patient = 
Total RBC Units (N) 
Divided by 
Number of Pts. w/ 
Transfusion (D) 
 



Pre-surgical Anemia Rate 

Percentage of surgical Pts. 
w/ hemoglobin 12.5 or 
below up to 30 days prior 
to DOS 



Financial Impact 

Tolich D  “Business plan or proposal,”  Preoperative Anemia Management, Bethesda: AABB Press, 2019. 7-15. Print.  



Potential Anemia Volume = 
Total Encounters X Anemia 
Rate 

Potential Treatment Pool 



Financial Estimates 

 A) Determine a percentage of  
      “Potential”  
      B) List several i.e. 10%, 20% etc. 
       
 Medication revenue 
      A) Formulary IV iron & EPO 
      B) Avg. revenue for both med & 
           technical 
 Reduction in RBC Utilization 
      A) Optional 
      B) Literature suggests 40% 
      C) Conservative = 5-15% 

 



Timing of Hemoglobin  

3% 

31% 

67% 

Hemoglobin Available: Days to DOS 

No Hgb > 14 days < 14 days

Example from Cleveland Clinic Blood Management Program 



Timing of Pre-Anesthesia Visit 

13% 

22% 

29% 

36% 

Pre-Anesthesia or Testing Visit to DOS 

30 to 21 20 to 14 13 to 7 6 to 1

Example from Cleveland Clinic Blood Management Program 



It takes a TEAM 
Project Roles:  Executive sponsor, Team Leader, Process Owners, IT Liaison 

Active in workflow 

Controllers of resources 

Impacted by outcomes/workflows 

Late adopters/ resisters 

 

 



 

Implementation Plan (Macro) 

 
Task List (Micro) 

Tools of the Trade 



Setting Clinical Parameters 
Define eligibility  

Identify exclusions 

Assessment & Treatment guideline 

Treatment algorithms 

Resources 

 

 



Algorithms 

Tolich D “Guidelines and algorithms.” Preoperative Anemia Management, Bethesda: AABB Press, 2019, 31-35. Print 



Model 
Anesthesia 

Hematology 

Infusion Center 

Pathology 

PBM or designated provider(s) (LIP) 

Pharmacy 

Hospitalist 

 

 

 



Old, New & In Between 

Aronson et al, 2018* *See reference slide 



Workflow 

McCoy D, Tolich D  “Workflow: The nuts and bolts,”  Preoperative Anemia Management, Bethesda: AABB Press, 2019. 37-43. Print.  



Pre-implementation 

 Approvals & Awareness 
 
 Document & Material Procurement 
 
 Communication Plan 
 
 Education & Training 
 
 Maintenance 

Quast S.  “Implementation planning and rollout”  Preoperative Anemia Management, Bethesda: AABB Press, 2019. 45-50.  Print.  



Setting Targets 

Launch Month Target Referrals Target Treated 

Target 

Volume 

IV Iron 

Target Volume 

EPO 

Month 1- 5% 22 6 20 2 

Month 2- 10% 44 11 40 4 

Month 3- 15% 66 17 60 6 

Month 4- 20% 88 22 80 8 

Month 5- 25% 110 28 100 10 

Month 6- 30% 132 33 120 12 

•Anemia Clinic Initial Targets 
Orthopedics anemia rate 21.83%, average monthly surgeries 440, 

approximately 96 anemic per month, Total number of surgeons 14. 

Tolich D  “Measuring and evaluating.”  Preoperative Anemia Management, Bethesda: AABB Press, 2019. 51-61. Print.  



Monitoring 

Surgeon 

Pre-

surgical 

Anemia 

Rate 

Anemic 

Patients 

Anemia 

Clinic 

Referral

s 

Anemia 

Clinic 

Treated 

Number of 

Treatments 

Surgical 

Volume 

475280 29.20% 10 3 2 3 36 

962841 24.30% 10 2 2 6 42 

285974 19.50% 5 0 0 0 26 

957426 35.20% 17 10 6 14 47 

584687 27.40% 9 4 3 9 35 

368541 15.60% 3 0 0 0 18 

Totals   54 19 13 32 204 
•Anemia Clinic Operations: Surgeon 

Tolich D  “Business plan or proposal,”  Preoperative Anemia Management, Bethesda: AABB Press, 2019. 7-15. Print.  



Challenges: Screening 
Physician referral 

Relies on surgeon or designee to refer  

Poor predictors of anemia 

Not all patients schedule at time of surgical    
consult 

  

Potential Solutions: 
 
 Automation 
 Create logic to flag patients based upon specific 

parameters 



Challenge: Time to Treat 
Short time to surgery 

Pre-authorization 

Infusion scheduling 

Potential Solutions: 
 
 Deep dive into avg. service line surgical 

decision to DOS 
 Explore automation or internal resources 

to expedite turn around 
 Brain storm with infusion centers 
 Explore additional infusion locations 



Challenge: Automation & EHR 
 Embed into consult notes 

Pre-checked ordersets 

Electronic Alerts 

Logic generated reports 



Expansion 
High-Risk OB 

Menorrhagia (non-surgical) 

GI – non-surgical inflammatory bowel, home TPN, chronic malabsorption      

GU 

Head & Neck – radical neck, free flaps 

  



Thank You! 



Supplemental Materials 



Example of Team member 
assessment: 
https://www.smartsheet.com/all-
about-team-assessments  

https://www.smartsheet.com/all-about-team-assessments
https://www.smartsheet.com/all-about-team-assessments
https://www.smartsheet.com/all-about-team-assessments
https://www.smartsheet.com/all-about-team-assessments
https://www.smartsheet.com/all-about-team-assessments
https://www.smartsheet.com/all-about-team-assessments
https://www.smartsheet.com/all-about-team-assessments
https://www.smartsheet.com/all-about-team-assessments


Add in  Traits both positive and negative: 
 
Examples: has good ideas, tends to talk too 
much at meetings, disruptive, effective 
leader and influencer 

https://slideplayer.com/slide/8351535 / 

https://slideplayer.com/slide/8351535
https://slideplayer.com/slide/8351535


https://analysistabs.com/project/management/powerpoint-templates/charter/  

https://analysistabs.com/project/management/powerpoint-templates/charter/
https://analysistabs.com/project/management/powerpoint-templates/charter/
https://analysistabs.com/project/management/powerpoint-templates/charter/
https://analysistabs.com/project/management/powerpoint-templates/charter/


Munoz, Laso-Morales, Gomez-Ramirez et al. (2017) Pre-operative haemoglobin levels and iron status in a large multicenter cohort of patients undergoing major 
elective surgery. Anesth , 72 doi.10.1111/anae.13877. 



The more iron the better? Maybe not 

Blood  Oct 2015,  126  (17)  1981-1989 



Tolich D “Guidelines and algorithms.” Preoperative Anemia Management, Bethesda: AABB Press, 2019, 31-35. Print 



Tolich D “Guidelines and algorithms.” Preoperative Anemia Management, Bethesda: AABB Press, 2019, 31-35. Print 



McCoy K. “Blood Management OB.GYN.” 2019, PowerPoint  file 
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