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PBM definition: 

“a patient-centered, systematic, 
evidence-based approach to improve 
patient outcomes by managing and 
preserving a patient's own blood, while 
promoting patient safety and 
empowerment." Shander A, Hardy JF, Ozawa S, et al. A Global Definition of Patient 

Blood Management. Anesth Analg. Sep 1 2022; 135(3):476-488 



2021: Were we following the latest guidelines?



2021: Recommendations we were following:

• Cell saver

• Utilizing ATIII in cases of heparin resistance

• Standardized transfusion protocol with restrictive RBC transfusion

• Appropriate management of preoperative antiplatelets and anticoagulants, platelet 

function assays for P2Y inhibitors

• Antifibrinolytic agents 

• 4-factor PCC in cases of extreme bleeding

• Utilizing targeted transfusion based on point of care coagulation testing in the OR



2021: Recommendations we were not following:

• Use retrograde autologous priming whenever possible (Class I)

• Use POC viscoelastic testing perioperatively to reduce bleeding and transfusion 

(Class I)  NOT using in ICU

• ANH (reasonable method to reduce bleeding and transfusion (Class II)

• Preoperative identification of high-risk patients and performing all available measures 

of blood conservation for these (Class I)

• Assessment of anemia, determination of etiology, IV iron if indicated (Class II)

• Have a multimodality PBM program led by multidisciplinary team (Class I)
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Anesthesiology

Perfusion
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perioperative 

APPs

Hematology--
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Step #1: Form a multidisciplinary team to build our PBM program 



Our goals for cardiac surgery patients: 

• Increase % of patients undergoing RAP

• Identify and treat preoperative anemia

• Increase POC coagulation testing in  ICU

• Possibly start an ANH program

RAP = retrograde autologous priming (of CPB circuit)

ANH = acute normovolemic hemodilution



Why RAP?

• Drain patient’s blood (about 300-400 ml) into the

     bypass circuit just prior to initiation of bypass, 

     limiting crystalloid priming volume

• Class I recommendation

• Safe and effective

• Minimize hemodilution on CPB

• Decrease risk of blood transfusion

Retrograde autologous priming



• RAP associated with 

significantly decreased 

intraoperative and hospital 

RBC transfusion

• No increased risk of AKI or 

stroke identified



 

 

Time Out: 
 

o Starting Hct 
 
o Discuss RAP 

• Emails with latest recommendations sent to surgeons

• Increased communication during Time-Out for surgery



• Removing 1-2 units of patient’s blood 

in the OR, prior to heparinization

• Replacing volume, if needed, with 

crystalloid

• Return blood to patient after 

cardiopulmonary bypass/heparin 

reversal

• Class IIa recommendation: reasonable 

method to reduce bleeding and 

transfusion

• Earlier studies, larger volume of ANH 

seem to show most benefit

Acute Normovolemic Hemodilution



Why NOT perform ANH?

• Program set-up and education

• Requires significant time and 

resources

• Risk of hemodynamic instability

• Risk of blood clotting in bag

• Anemia on CPB, hemodilution of 

clotting factors



Acute Normovolemic Hemodilution

• Materials
• Blood scale 

• Blood collection bag with 
citrate

• Peds connector, one way 
stopcock

• Patient/Blood label 

• Methods
• Obtain ABG with Hgb prior to ANH collection

• Standard ANH collection is 400-500 mL (grams) per blood pack (unit).

• Collect 1 unit or 2 units prior to sternotomy via CVL.

• Replace collected blood volume with crystalloid (1:1.5 ratio) or albumin (1:1 
ratio), as needed to maintain euvolemia, using a separate line for fluid 
replacement or avoiding simultaneous replacement through CVL. 

• Agitate blood after collection to mix blood and anticoagulant.

• Each unit of ANH blood should be immediately labeled with a patient label 
that includes:

• the date and time of collection

• date and time of expiration (eight hours)

• sequential unit number (if two units are collected).

• Blood units collected by ANH are to be stored in the OR at RT (~22°C [72°F]).

• Storage duration of up to eight hours is acceptable.

• If storage exceeds eight hours, the ANH unit must be discarded.

• Reinfusion of the ANH unit(s) must take place in the OR, prior to the 
patient’s leaving the OR.

• ANH units should be reinfused after protamine administration in 
opposite order of collection, in the case of multiple units 

• Give ANH blood prior to cell saver blood and/or allogeneic (Blood 
Bank) RBC administration

• If the ANH unit(s) is/ are not reinfused in the OR, it/ they must be 
discarded.

• Exclusion Criteria
• Emergency surgery
• Significant hemodynamic 

instability
• Starting Hgb < 11 g/dl 
• Severe aortic stenosis or mitral 

stenosis
• HCM/LVOT obstruction
• Severe left main disease or 

equivalent
• Ejection fraction < 30%
• CKD
• Endocarditis/concern for sepsis
• BMI < 18 kg/m2



ANH at UVA

• Started performing ANH in November 2022

• Over 144 patients so far

• Slow blood collection seemed to be associated with increased 

risk of ANH clotting in bag

• Site for international randomized controlled trial of ANH in 

cardiac surgery --results should be published soon!



Point of Care Coagulation Testing –Rotational Thromboelastometry (ROTEM)

• Timely targeted transfusion--indicate need for plt, FFP, cryo

•  NOT working for bleeding patients in ICU (logistics)

• Needed to upgrade current system  to ROTEM sigma or 

obtain Hemosonics Quantra

Viscoelastic testing



Hemosonics Quantra trial in TCV ICU... Comparing with ROTEM delta results

Quantra –uses ultrasound to measure 

clot stiffness –Sonic Estimation of 

Elasticity versus Resonance (SEER) 

Sonorheometry

ROTEM—uses a rotating pin in a cup 

with blood to assess the viscoelastic 

properties of clot formation and 

dissolution—creating a temogram



Internal trial results: 

• 33 samples underwent Quantra and ROTEM test

• Overall, good correlation between Quantra and ROTEM

• Quantra more frequently indicated platelet deficiency

• Quantra impressed with ease of use, no cartridge 

failure, result display capabilities

• ROTEM sigma would have required creation of a new 

algorithm anyway –different cutoffs than delta

WINNER for us. . . . .HEMOSONICS QUANTRA!!



UVA Cardiac Surgery Quantra QPlus Guideline



*Adjusted PCS cutoff to < 12 based on data







Preoperative Anemia





• Review of 612 UVA patients in CY 21 from STS database

• Overall, 33% of cardiac surgery patients anemic (Hgb < 13)

• Anemic patients over 3x as likely to have RBC transfusion



Anemia treatment algorithm for UVA cardiac surgery patients



Outpatient assessment and treatment begun Nov 2022 

Outpatient anemic workflow



CHALLENGES: 

• Staffing challenges

• Time constraints

• Checking labs/follow-up

• Scheduling iron infusion 

preoperatively

Elective anemic patients over time



Inpatients with preoperative anemia

Jan 2021-March 2022 • Mean preop LOS 6 days



• Involved cardiac 

surgery APPs in 

creating smartphrase 

for cardiac surgery H&P

• Relies on cardiology 

team to follow consult 

recommendations!



How are we doing now?





• Successes:

• Increased % of patients undergoing RAP

• Started an ANH program for cardiac surgery

• Trying to identifying and treat outpatient and inpatient 

anemia preoperatively

• Established POC coagulation testing in TCV ICU

• Challenges:

• Staffing and bandwidth

• ANH challenges

• Lack of anemia coordinator/anemia clinic

• Still missing anemic patients

• Coordination of preop iron time-consuming

Team effort is 

KEY!



What’s next?



QUESTIONS?

Huge Thanks to:

Judy Smith, RN

Mike Gelvin, perfusionist

Kelly Davidson, MD

Jenna Khan, MD

Catherine Hite, RN

And many others!



ACSD Quality Improvement Series

Our next quality webinar is May 21, 2025 3 pm ET/2 pm CT
We need presenters and we want to hear from YOU!





Open Discussion

Please use the 
raise-hand 
function.

Please use the 
Q&A Function.

We will answer as 
many questions as 

possible.

We encourage 
your feedback and 
want to hear from 

you!



Contact 
Information

• STSDB@sts.org
• Database Operational Questions (Billing, Contracts, Contacts)

• STSDB_Helpdesk@sts.org
• IQVIA/Database Platform Questions (Uploader, DQR, Missing 

Variable, Dashboard, Password and Login)

• STSDB-FAQ@sts.org
• Clinical Questions

• Carole Krohn, Director, STS National Database
• ckrohn@sts.org

• Nancy Honeycutt, STS National Database Manager, ACSD, 
Intermacs/Pedimacs

• nhoneycutt@sts.org

mailto:STSDB@sts.org
mailto:STSDB_Helpdesk@sts.org
mailto:STSDB-FAQ@sts.org
mailto:ckrohn@sts.org
mailto:nhoneycutt@sts.org


If your site has had success implementing a blood conservation project and 
decreasing blood usage, we invite you to share your story with us on an 

upcoming ACSD QI Series Webinar!

Thank You for Joining!

May 7, 2025,  3 ET/2 CT ACSD Monthly Webinar
May 21, 2025, 3 ET/2 CT ACSD QI Series Webinar
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