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Targeted Hemostasis Guidance and Blood Management  
in the Bleeding Patient 

What You Need to Know 
This guideline is developed to treat the hemodynamically stable bleeding patient who is not in hemorrhagic shock, liver transplant 
patients and cardiac surgery patients, how to respond to ROTEM values, and guide hemostasis management. 
 

Blood Conservation 

• Transfusion Therapy: Indications for Ordering 
• Lab ordering should be assessed daily and limited as able 

o Hospital acquired anemia has been demonstrated in ~20-30% of patients1,2 
o Average daily blood volume lost due to phlebotomy in the ICU is estimated at 40 mL.3  

• Use of O negative blood should be limited to patients without an available type and screen. A type and screen should be 
ordered as soon as possible, and transfusion should be switched once appropriate.  

 

Patient Blood Management Strategies 

Anemia Management in the Critically Ill Patient 

• In the absence of active bleeding, PRBCs should only be ordered 1 unit at a time and response reassessed prior to ordering 
of additional units.  

• Empiric use of folic acid 1 mg daily and cyanocobalamin 100 mcg daily is recommended.  
o Oral route is preferred when appropriate.4,5 

Symptomatic Anemia Asymptomatic Anemia 

• No hemoglobin threshold exists in the setting of 
symptomatic, otherwise unexplained anemia. If patient is 
actively bleeding refer to Appendices A, B or C.  

• Only consider the need for transfusion if hemoglobin is 
less than 7 g/dL.  

• Transfusion should not be solely based on hemoglobin 
level in patients who are asymptomatic 

• Screening for iron deficiency anemia in patients without active infection and hemoglobin < 10 g/L should be considered.  
• Replace with IV iron or ferrous gluconate 650 mg TID in patients with ferritin < 800 and transferrin saturation < 50% 

([serum iron/TIBC] x 100).  
o Iron received from blood products should be considered when replacing with IV iron.  

 1 unit of PRBCs contains approximately 250 mg of elemental iron.  
o Patients with ESRD 

 Assess iron studies and replace if indicated per Iron Management Guideline for Chronic Kidney Disease 
Patients 

 Discuss erythropoietin stimulating therapy with nephrology early 

Thrombocytopenia Management 

• In the absence of active bleeding, platelets should only be ordered as 1 unit at a time and response reassessed prior to 
ordering of additional units. 

• Empiric transfusion in the absence of active bleeding is not recommended if platelets are > 10,000 u/L   
• Platelet transfusion should be considered if platelets are < 10,000 u/L  
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https://onesource.osumc.edu/sites/ebm/Documents/Guidelines/TransfusionTherapy.pdf#search=transfusion
https://onesource.osumc.edu/departments/Pharmacy/_layouts/15/WopiFrame.aspx?sourcedoc=/departments/Pharmacy/Documents/CDPIronManagementCKD.docx&action=default&DefaultItemOpen=1
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Considerations for Patients with Significant Bleeding 

The following fundamentals should be addressed for a patient with significant bleeding to optimize effectiveness of intrinsic 
coagulation and adjunct agent use 

• Achieve normal body temperature  
• Correct severe acid-base disturbances 
• Aggressively replace ionized calcium 
• Correct any overt or underlying causes of hemorrhage as able (e.g., discontinuation or reversal of contributing 

medications, or correction of a surgical bleed) 

Reversal of anticoagulation if applicable 

• Anticoagulation Reversal: Unfractionated Heparin (UFH) and Low Molecular Weight Heparin (LMWH) 
• Warfarin management of Elevated INR and Reversal 
• Anticoagulation Reversal: Factor Xa Inhibitors – Rivaroxaban (Xarelto®), Apixaban (Eliquis®), Edoxaban (Savaysa®) 
• Anticoagulation Reversal: Dabigatran 

ROTEM 

Consider a targeted transfusion approach for resuscitation with ROTEM as needed for the hemodynamically stable patient  
• Refer to Appendix A for transfusion guidance excluding cardiac surgery and patients undergoing liver transplant  
• Refer to Appendix B for transfusion guidance in patients undergoing cardiac surgery 
• Refer to Appendix C for transfusion guidance in patients undergoing liver transplant 
• Due to short stability, factor products should be ordered as STAT immediately prior to intended use 

Trauma Specific Considerations 

• Consider use of tranexamic acid 1g bolus followed by 1g infusion over 8 hours in patients presenting within 3 
hours of injury 

• A type and screen should be sent as soon as possible to avoid unnecessary use of O negative blood 
• Utilize hemorrhage control adjuncts whenever possible 

 
Abbreviations: 
CT – Clotting Time 
DDAVP – Desmopressin 
FFP – Fresh Frozen Plasma 
Hgb – Hemoglobin 
INR – International Normalized Ratio 
MCF – Maximum Clot Firmness 
MTP – Massive Transfusion Protocol 
Plt – Platelet 
PRBC – Packed Red Blood Cells 
PTT – Partial Thromboplastin Time 
TRALI – Transfusion Related Acute Lung Injury 

  

https://urldefense.proofpoint.com/v2/url?u=https-3A__tco.osu.edu_&d=DwMGaQ&c=k9MF1d71ITtkuJx-PdWme51dKbmfPEvxwt8SFEkBfs4&r=cWpfkHc2Q3UrAVegjhsinx5nylxfBAhJ5crtZYXwCC0&m=2eKrw7HSWG0YW1ES6IBJ3Zd1gzEcAzQzyCYAquGCmZM&s=lmFDtiFl7E50x9arvG9qvAvOVaO9CE3vADJ-iAwoZQk&e=
https://onesource.osumc.edu/sites/ebm/Documents/Guidelines/HeparinReversal.pdf#search=heparin%20reversal
https://onesource.osumc.edu/sites/ebm/Documents/Guidelines/Warfarin.pdf#search=heparin%20reversal
https://onesource.osumc.edu/sites/ebm/Documents/Guidelines/Rivaroxaban.pdf#search=rivaroxaban%20reversal
https://onesource.osumc.edu/sites/ebm/Documents/Guidelines/Dabigatran.pdf


3 
 

Copyright © 2022. The Ohio State University. All rights reserved. No part of this document may be reproduced, displayed, modified, or distributed in any form without a 
written agreement with The Ohio State University Technology Commercialization Office (https://tco.osu.edu/) 

References 
1. Salisbury AC, Reid KJ, Alexander KP, et al. Diagnostic 

blood loss from phlebotomy and hospital-acquired 
anemia during acute myocardial infarction. Arch Intern 
Med. 2011;171(18):1646-1653. 
doi:10.1001/archinternmed.2011.361 

2. Makam AN, Nguyen OK, Clark C, Halm EA. Incidence, 
Predictors, and Outcomes of Hospital-Acquired Anemia. J 
Hosp Med. 2017;12(5):317-322. doi:10.12788/jhm.2712 

3. Horwitz SMC, Kelleher K, Thomas Boyce PMT, et al. 
Anemia and blood transfusion in critically ill patients. J 
Am Med Assoc. 2002;288(12):1499-1507. 
doi:10.1155/2012/629204 

4. Spahn DR, Schoenrath F, Spahn GH, et al. Effect of ultra-
short-term treatment of patients with iron deficiency or 
anaemia undergoing cardiac surgery: a prospective 
randomised trial. Lancet. 2019;393(10187):2201-2212. 
doi:10.1016/S0140-6736(18)32555-8 

5. Rodriguez RM, Corwin HL, Gettinger A, Corwin MJ, Gubler 
D, Pearl RG. Nutritional deficiencies and blunted 
erythropoietin response as causes of the anemia of 
critical illness. J Crit Care. 2001;16(1):36-41. 
doi:10.1053/jcrc.2001.21795 

6. Sims CA, Holena D, Kim P, et al. Effect of Low-Dose 
Supplementation of Arginine Vasopressin on Need for 
Blood Product Transfusions in Patients with Trauma and 
Hemorrhagic Shock: A Randomized Clinical Trial. JAMA 
Surg. 2019;154(11):994-1003. 
doi:10.1001/jamasurg.2019.2884 

7. Olldashi F, Kerçi M, Zhurda T, et al. Effects of tranexamic 
acid on death, vascular occlusive events, and blood 
transfusion in trauma patients with significant 
haemorrhage (CRASH-2): A randomised, placebo-
controlled trial. Lancet. 2010;376(9734):23-32. 
doi:10.1016/S0140-6736(10)60835-5 

8. Zeeshan M, Hamidi M, Feinstein AJ, et al. Four-factor 
prothrombin complex concentrate is associated with 
improved survival in trauma-related hemorrhage: A 
nationwide propensity-matched analysis. J Trauma Acute 
Care Surg. 2019;87(2):274-281. 
doi:10.1097/TA.0000000000002262 

9. Görlinger K, Dirkmann D, Hanke AA, et al. First-line 
therapy with coagulation factor concentrates combined 
with point-of-care coagulation testing is associated with 
decreased allogeneic blood transfusion in cardiovascular 
surgery: A retrospective, single-center cohort study. 
Anesthesiology. 2011;115(6):1179-1191. 
doi:10.1097/ALN.0b013e31823497dd 

10. Karkouti K, Callum J, Wijeysundera DN, et al. Point-of-
Care Hemostatic Testing in Cardiac Surgery: A Stepped-
Wedge Clustered Randomized Controlled Trial. 
Circulation. 2016;134(16):1152-1162. 
doi:10.1161/CIRCULATIONAHA.116.023956 

11. Raphael J, Mazer CD, Subramani S, et al. Society of 
Cardiovascular Anesthesiologists Clinical Practice 
Improvement Advisory for Management of Perioperative 
Bleeding and Hemostasis in Cardiac Surgery Patients. 
Anesth Analg. 2019;129(5):1209-1221. 
doi:10.1213/ANE.0000000000004355 

12. Smart L, Mumtaz K, Scharpf D, et al. Rotational 
thromboelastometry or conventional coagulation tests in 
liver transplantation: Comparing blood loss, transfusions, 
and cost. Ann Hepatol. 2017;16(6):916-923. 
doi:10.5604/01.3001.0010.5283 

 

OSUWMC Resources 
• Transfusion Therapy: Indications for Ordering Guideline 
• Massive transfusion protocol 
• Anticoagulation Reversal Guidelines 
 

Quality Measures 
• Number of blood products used 
 
Guideline Authors 
• Molly Thompson, PharmD 
• Alan Rozycki, PharmD 
• Antolin Flores, MD 
 
Guideline reviewed by: Antithrombotic, Thrombosis and 
Hemostasis Committee 
 
Guideline Approved 
 
[Approval Date] First Edition. 
 
Disclaimer: Clinical practice guidelines and algorithms at The 
Ohio State University Wexner Medical Center (OSUWMC) are 
standards that are intended to provide general guidance to 
clinicians. Patient choice and clinician judgment must remain 
central to the selection of diagnostic tests and therapy. 
OSUWMC’s guidelines and algorithms are reviewed 
periodically for consistency with new evidence; however, new 
developments may not be represented. 

https://urldefense.proofpoint.com/v2/url?u=https-3A__tco.osu.edu_&d=DwMGaQ&c=k9MF1d71ITtkuJx-PdWme51dKbmfPEvxwt8SFEkBfs4&r=cWpfkHc2Q3UrAVegjhsinx5nylxfBAhJ5crtZYXwCC0&m=2eKrw7HSWG0YW1ES6IBJ3Zd1gzEcAzQzyCYAquGCmZM&s=lmFDtiFl7E50x9arvG9qvAvOVaO9CE3vADJ-iAwoZQk&e=
https://onesource.osumc.edu/sites/ebm/Documents/Guidelines/TransfusionTherapy.pdf#search=transfusion
https://osumc.policytech.com/dotNet/documents/?docid=71616&anonymous=true
https://onesource.osumc.edu/sites/ebm/Pages/topix.aspx?TopicId=70,62,89,35,63,130,


Evidence or 
concern for ongoing 

bleeding
Continue to monitor

Transfuse for 
targeted 

hemostasis

NO

Appendix A: Targeted Hemostasis Guidance

EXTEM CT > 90 
AND NO 

EVIDENCE of fluid 
overload TRALI, 

or blood product 
shortage FFP 2-4 

units

EXTEM CT > 90 
AND evidence of 
fluid overload, 
TRALI, or blood 

product shortage 
Kcentra 20-25 
units/kg*#

EXTEM MCF < 45 
and FIBTEM MCF 
> 12 1 of platelets

FIBTEM MCF < 12 
AND NO 

EVIDENCE of fluid 
overload TRALI, 

or blood product 
shortage 

Cryoprecipitate 1-
2 pools

FIBTEM MCF < 12 
AND evidence of 
fluid overload, 
TRALI, or blood 

product shortage 
Riastap 1-2 g IV 

(rounded down to 
nearest vial size)**

EXTEM or INTEM 
ML > 15% 

Tranexamic acid 1 
gm#

OR 
aminocaproic acid 

4-5 gm#

Clotting factor 

And consider
Vitamin K 

10mg IV x 1

Thrombocytopenia 

INR > 1.8 Plt count < 50K
Fibrinogen

< 150 mg/dL
Hgb < 7 g/dL

Is ROTEM 
available?

NO

YES
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YES



Continue to Monitor

Obtain coagulation profile

 ROTEM        Platelet count         INR          Fibrinogen              ACT

Remaining Evidence of Bleeding?

INR > 1.6 
and/or 

EXTEM CT > 86s

After protamine:
If Elevated ACT 

and/or 
INTEM CT is 10% 

> HEPTEM CT

  EXTEM MCF < 
50mm

or 
Plt count < 100K

Fibrinogen 
< 150 mg/dL 

or 

FIBTEM MCFFIB < 12

INTEM ML > 15%
or 

EXTEM ML > 15%

Clotting factor 
dysfunction or 

deficiency:

FFP 2-4 units

Likely residual 
heparin effect:

 
IV Protamine 

(25-50mg 
increments)

Platelet 
dysfunction:

1-2 units Platelets
and/or

DDAVP 0.3 ug/kg

Low Fibrinogen:

Cryoprecipitate 1-2 
units

Primary
 Fibrinolysis:

Aminocaproic Acid 
2g IV

PRBC Transfusion Thresholds: 
Maintain Hgb >7 mg/dL in O.R. setting

FIBTEM MCF<12 AND NO 
EVIDENCE of RV overload 

or TRALI

• Cryoprecipitate 1-2 units 

Goal fibrinogen of 200-300 mg/dL

FIBTEM MCF<12 AND 
Evidence of RV overload 

or TRALI

• Riastap 1-2 g IV (rounded 

down to nearest vial size)

Goal fibrinogen of  200-300 mg/dL

EXTEM CT > 86  AND NO 
EVIDENCE of RV overload 

or TRALI

• FFP 2-4 units

EXTEM CT > 86 AND 
Evidence of RV overload 

or TRALI

• Kcentra 20-25 units/kg*

* Dosing of factor products should be based upon Actual Body Weight up to but not exceeding 100kg and rounded down to the nearest vial size

Full coagulation 
profile within 
normal limits

Evaluate for 
surgical bleed

Post Cardiopulmonary Bypass:
Evidence of Microvascular Bleed?

Attempt to optimize the following before 
administration  of hemostatic products:
▪ Address active surgical bleeding

▪ Maintain/achieve the following:
o Temperature >36.0 C
o pH >7.3
o Ionized Calcium >4.5g/dL

Do NOT transition 
patient from the 

OR to ICU, if these 
criteria are 

not met

Do NOT transition 
patient from the 

OR to ICU, if these 
criteria are 

not met

Appendix B: Intraoperative Hemostasis and Transfusion Guidance for Cardiac Surgery
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NO

YES

Continue to Monitor NO

YES

If Ongoing bleeding - repeat ROTEM (EXTEM, INTEM, FIBTEM)



Appendix C: Transfusion for Liver Transplant
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Continue to Monitor

Post reperfusion: 
ACT > 20% baseline 

OR
CTIN – CTHEP > 20%

INR . 1.8
OR

CTEX > 90s

Fibrinogen 
< 150 

OR 
MCFFIB < 10

MCFIN,EX 

< 50 mm
OR

Ptl < 50k

MCFIN,EX 

> 15%

Residual Heparin effect: 

IV Protamine
(25-50mg increments)

Clotting Factor 
Dysfunction:

FFP 4 units

Platelet 
dysfunction:

1-2 units Platelets

Low Fibrinogen:

Cryoprecipitate 1-2 
units

CI < 1.0: Primary
 Fibrinolysis:

Aminocaproic 
Acid 2g IV

Evidence of Microvascular Bleeding?

Obtain ROTEM
(EXTEM, INTEM, FIBTEM, HEPTEM), 

Ptl count, INR, Fibrinogen level

Suggested Testing Times: 
1) Baseline
2) Anhepatic
3) Neohepatic reperfusion
4) Prior to transport to ICU

NO

YES
Attempt to optimize before transfusion:
▪ Address active surgical bleeding

▪ Maintain/achieve the following:
o Temperature > 36.0 C
o pH >7.3
o Ionized Calcium > 4.5g/dL
o Hemoglobin > 8g/dL

*Prothrombin 
Complex 

Concentrate 
1,000 units*

*Should only be 
considered when:
▪ There are product 

shortages
▪ There is concern for 

volume overload or 
RV dysfunction

*1-2g Fibrinogen 
Consentrate*
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