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Note 

This volume presents the literature search, screening results and critical appraisal (Appendix A to 
Appendix D) of studies included in the systematic literature review on Patient Blood 
Management in patients with critical bleeding. Volume 1 presents the main body of evidence and 
Volume 3 presents the data extraction forms that outline the study characteristics (Appendix E). 
These 3 volumes cover all research questions developed for this topic. 
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Appendix C   List of excluded studies 

This appendix documents studies that potentially met the inclusion criteria as 
determined by the PICO criteria but were not included in the evidence evaluation. These 
studies, and their reasons for exclusion, are listed below. 

C1 Studies excluded from Question 1 

C1.1 Awaiting classification 

Publication in a language other than English (2) 

Irita, K., & Inada, E. (2011). Guidelines for management of critical bleeding in obstetrics. [Japanese]. Japanese 
Journal of Anesthesiology, 60(1), 14-22.  

Llau, J. V., Acosta, F. J., Escolar, G., Fernandez-Mondejar, E., Guasch, E., Marco, P., . . . Torrabadella, P. (2016). 
[Multidisciplinary consensus document on the management of massive haemorrhage (HEMOMAS 
document)]. Revista espanola de anestesiologia y reanimacion, 63(1), e1-e22. 
doi:https://dx.doi.org/10.1016/j.redar.2015.11.002 

 

C1.2 Not included 

Duplicate data (2) 

Gando, S., Sawamura, A., Hayakawa, M., Kubota, N., Sugano, M., Wada, T., & Katabami, K. (2009). Disseminated 
intravascular coagulation with a fibrinolytic phenotype modified through fibrinogenolysis at an early phase 
of trauma predicts mortality. Journal of Thrombosis and Haemostasis, 7 (S2), 858-859. 
doi:http://dx.doi.org/10.1111/j.1538-7836.2009.03473-2.x 

Reviews, C. f., & Dissemination. (2015). Review article: Shock Index for prediction of critical bleeding post-trauma: 
a systematic review (Provisional abstract). Database of Abstracts of Reviews of Effects(2).  

No usable data (8) 

Carson, L., & Carless, A. (2013). The evidence base for red blood cell transfusions. Vox Sanguinis, 105 (SUPPL.1), 9. 
doi:http://dx.doi.org/10.1111/vox.12047 

Lier, H., Bottiger, B. W., Hinkelbein, J., Krep, H., & Bernhard, M. (2011). Coagulation management in multiple 
trauma: a systematic review. Intensive Care Medicine, 37(4), 572-582. doi:https://dx.doi.org/10.1007/s00134-
011-2139-y 

Llau, J. V., Acosta, F. J., Escolar, G., Fernandez-Mondejar, E., Guasch, E., Marco, P., . . . Torrabadella, P. (2015). 
Multidisciplinary consensus document on the management of massive haemorrhage (HEMOMAS 
document). Medicina Intensiva, 39(8), 483-504. doi:https://dx.doi.org/10.1016/j.medin.2015.05.002 

Mulier, J. P., & Dillemans, B. (2011). Importance of increasing blood pressure at end of operation to prevent 
postoperative blood loss. Transfusion Alternatives in Transfusion Medicine, 12 (1), 39. 
doi:http://dx.doi.org/10.1111/j.1778-428X.2011.01149.x 

Mulier, J. P., Dillemans, B., Akin, F., Sablon, T., & Reusens, H. (2012). Blood pressure increase during laparoscopy 
reduces post operative blood loss. Surgical Endoscopy and Other Interventional Techniques, 1), S60. 
doi:http://dx.doi.org/10.1007/s00464-012-2199-2 

Pavenski, K., Anderson, M., & Krok, E. (2018). Audit of cryoprecipitate use in academic centre. Vox Sanguinis, 113 
(Supplement 1), 311. doi:http://dx.doi.org/10.1111/vox.12658 

Shah, A., Stanworth, S. J., & McKechnie, S. (2015). Evidence and triggers for the transfusion of blood and blood 
products. Anaesthesia, 70, 10-19, e13. doi:http://dx.doi.org/10.1111/anae.12893 
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Spahn, D. R., Bouillon, B., Cerny, V., Coats, T. J., Duranteau, J., Fernandez-Mondejar, E., . . . Rossaint, R. (2013). 
Management of bleeding and coagulopathy following major trauma: An updated European guideline. 
Critical Care, 17 (2) (no pagination)(R76). doi:http://dx.doi.org/10.1186/cc12685 

Insufficient adjustment for confounders (1) 

Singla, A., Kaur, S., Kaur, N., & Gill, C. S. (2016). Arterial ammonia levels: Prognostic marker in traumatic 
hemorrhage. Int J Appl Basic Med Res, 6(4), 255-257. doi:10.4103/2229-516x.192601 

C2 Studies excluded from Question 2, 3, 4 and 6 

C2.1 Awaiting classification 

Publication not available in English (12) 

Akaraborworn, O. (2014). Damage control resuscitation for massive hemorrhage. Chin J Traumatol, 17(2), 108-111. 
doi:http://dx.doi.org/10.3760/cma.j.issn.1008-1275.2014.02.010 

Andreu, G., Vasse, J., Tardivel, R., & Semana, G. (2009). Platelet transfusion: Products, indications, dose, threshold 
and efficacy. [French]. Transfus Clin Biol, 16(2), 118-133. doi:http://dx.doi.org/10.1016/j.tracli.2009.04.001 

Carrillo-Esper, R., de los Monteros-Estrada, I. E., Rosales-Gutierrez, A. O., Zepeda-Mendoza, A. D., Alonso-Martinez, 
D., Sanchez-Moreno, M. A., & Cabrera-Joachin, C. M. (2015). Prothrombin complex concentrate in the 
perioperative. 38(1), 35-43.  

Gombotz, H., Hofman, A., Rehak, P., & Kurz, J. (2011). [Patient blood management (part 2). Practice: the 3 pillars]. 
Anasthesiol Intensivmed Notfallmed Schmerzther, 46(7-8), 466-474. doi:https://dx.doi.org/10.1055/s-0031-
1284465 

Gombotz, H., Hofmann, A., Rehak, P., & Kurz, J. (2011). [Patient blood management (part 1) - patient-specific 
concept to reduce and avoid anemia, blood loss and transfusion]. Anasthesiol Intensivmed Notfallmed 
Schmerzther, 46(6), 3 Kreuziger 96-401. doi:https://dx.doi.org/10.1055/s-0031-1280743 

Irita, K. (2014). Present status of critical hemorrhage and its management in the operating room. [Japanese]. The 
Japanese journal of clinical pathology, 62(12), 1275-1279.  

Irita, K., & Inada, E. (2011). Guidelines for management of critical bleeding in obstetrics. [Japanese]. 60(1), 14-22.  

Jin, X., Ma, H. P., Wang, J., & Zheng, H. (2014). Transfusion of red blood cells with different duration for patients' 
prognosis: A meta-analysis. [Chinese]. 14(3), 299-305. doi:http://dx.doi.org/10.7507/1672-2531.20140052 

Johanning, K. (2013). Intraoperative coagulation management. [German]. Viszeralmedizin, 29(5), 280-288. 
doi:http://dx.doi.org/10.1159/000355382 

Maegele, M. (2017). Modern coagulation management in bleeding trauma patients: Point-of-care guided 
administration of coagulation factor concentrates and hemostatic agents. [German]. Med Klin Intensivmed 
Notfmed, 114(5), 1-10. doi:http://dx.doi.org/10.1007/s00063-017-0337-2 

Pshenisnov K.V., & Aleksandrovich Yu.S. (2020). Massive blood loss in pediatric practice. [Russian]. Russian journal 
of hematology and transfusiology. 65(1), 70-86. doi:https://doi.org/10.35754/0234-5730-2020-65-1-70-86 

Wikkelso, A. J. (2015). The role of fibrinogen and haemostatic assessment in postpartum haemorrhage: 
preparations for a randomised controlled trial. Dan Med J, 62(4), B5055.  

C2.2 Not included 

Superseded (4) 

Rossaint, R. (2012). Management of bleeding following major trauma: An updated European guideline. 1), 35-36.  

Spahn, D. R., Cerny, V., Coats, T. J., Duranteau, J., Fernandez-Mondejar, E., Gordini, G., . . . Rossaint, R. (2007). 
Management of bleeding following major trauma: A European guideline. Crit Care, 11 (no pagination)(R17), 
R17. doi:http://dx.doi.org/10.1186/cc5686 
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Wikkelso, A., Lunde, J., Johansen, M., Stensballe, J., Wetterslev, J., Moller, A. M., & Afshari, A. (2013). Fibrinogen 
concentrate in bleeding patients. Cochrane Database of Systematic Reviews, 2013 (8) (no 
pagination)(CD008864). doi:http://dx.doi.org/10.1002/14651858.CD008864.pub2 

Wikkelso, A., Lunde, J., Johansen, M., Stensballe, J., Wetterslev, J., Moller, M. A., & Afshari, A. (2018). Fibrinogen 
concentrate in bleeding patients. Cochrane Database of Systematic Reviews(12).  

Duplicate data (30) 

Anto, V. P., Guyette, F. X., Brown, J., Daley, B., Miller, R., Harbrecht, B., . . . Sperry, J. (2020). Severity of hemorrhage 
and the survival benefit associated with plasma: Results from a randomized prehospital plasma trial. J 
Trauma Acute Care Surg, 88(1), 141-147. doi:10.1097/ta.0000000000002530 

Bhangu, A., Nepogodiev, D., Doughty, H., & Bowley, D. M. (2013). Meta-analysis of plasma to red blood cell ratios 
and mortality in massive blood transfusions for trauma. Injury, 44(12), 1693-1699. 
doi:10.1016/j.injury.2012.07.193 

Centre for, R., & Dissemination. (2015). Impact of transfusion of fresh-frozen plasma and packed red blood cells in 
a 1: 1 ratio on survival of emergency department patients with severe trauma (Provisional abstract). (2).  

Centre for, R., & Dissemination. (2015). The use of trauma transfusion pathways for blood component transfusion 
in the civilian population: a systematic review and meta-analysis (Provisional abstract). (2).  

Curry, N., Stanworth, S., Hopewell, S., Doree, C., Brohi, K., & Hyde, C. (2011). Trauma-induced coagulopathy-A review 
of the systematic reviews: Is there sufficient evidence to guide clinical transfusion practice? Transfus Med 
Rev, 25(3), 217-231.e212. doi:http://dx.doi.org/10.1016/j.tmrv.2011.01.001 

de Roulet, A., Kerby, J. D., Weinberg, J. A., Lewis, R. H., Jr., Hudgins, J. P., Shulman, I. A., . . . Inaba, K. (2020). Group A 
emergency-release plasma in trauma patients requiring massive transfusion. J Trauma Acute Care Surg, 
89(6), 1061-1067. doi:10.1097/ta.0000000000002903 

Gruen, D. S., Guyette, F. X., Brown, J. B., Okonkwo, D. O., Puccio, A. M., Campwala, I. K., . . . Sperry, J. L. (2020). 
Association of Prehospital Plasma With Survival in Patients With Traumatic Brain Injury: A Secondary 
Analysis of the PAMPer Cluster Randomized Clinical Trial. JAMA Netw Open, 3(10), e2016869. 
doi:10.1001/jamanetworkopen.2020.16869 

Guyette, F. X., Sperry, J. L., Peitzman, A. B., Billiar, T. R., Daley, B. J., Miller, R. S., . . . Brown, J. B. (2021). Prehospital 
Blood Product and Crystalloid Resuscitation in the Severely Injured Patient: A Secondary Analysis of the 
Prehospital Air Medical Plasma Trial. Ann Surg, 273(2), 358-364. doi:10.1097/sla.0000000000003324 

Hallet, J., Lauzier, F., Mailloux, O., Trottier, V., Archambault, P., Zarychanski, R., & Turgeon, A. F. (2012). Liberal use of 
platelet transfusions in the acute phase of trauma resuscitation: A systematic review. Critical Care, 1)(Suppl 
1), S160. doi:http://dx.doi.org/10.1186/cc11056 

Hallet, J., Lauzier, F., Mailloux, O., Trottier, V., Archambault, P., Zarychanski, R., & Turgeon, A. F. (2013). The use of 
higher platelet: Rbc transfusion ratio in the acute phase of trauma resuscitation: A systematic review*. Crit 
Care Med, 41(12), 2800-2811. doi:http://dx.doi.org/10.1097/CCM.0b013e31829a6ecb 

Innerhofer, N., Treichl, B., Rugg, C., Fries, D., Mittermayr, M., Hell, T., . . . On Behalf Of The Retic Study, G. (2021). 
First-Line Administration of Fibrinogen Concentrate in the Bleeding Trauma Patient: Searching for 
Effective Dosages and Optimal Post-Treatment Levels Limiting Massive Transfusion-Further Results of the 
RETIC Study. J Clin Med, 10(17). doi:10.3390/jcm10173930 

Johansson, P. I. (2012). Massive transfusion protocols are the answer. 1), 24.  

Johansson, P. I., Oliveri, R. S., & Ostrowski, S. R. (2012). Hemostatic resuscitation with plasma and platelets in 
trauma. J Emerg Trauma Shock, 5(2), 120-125. doi:http://dx.doi.org/10.4103/0974-2700.96479 

Kamyszek, R. W., Leraas, H. J., Reed, C., Ray, C. M., Nag, U. P., Poisson, J. L., & Tracy, E. T. (2019). Massive transfusion 
in the pediatric population: A systematic review and summary of best-evidence practice strategies. J 
Trauma Acute Care Surg, 86(4), 744-754. doi:10.1097/ta.0000000000002188 

Kozek-Langenecker, S., Sørensen, B., Hess, J. R., & Spahn, D. R. (2011). Clinical effectiveness of fresh frozen plasma 
compared with fibrinogen concentrate: a systematic review. Crit Care, 15(5), R239. doi:10.1186/cc10488 
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Li, J. Y., Gong, J., Zhu, F., Moodie, J., Newitt, A., Uruthiramoorthy, L., . . . Martin, J. (2018). Fibrinogen concentrate in 
cardiovascular surgery: A meta-analysis of randomized controlled trials. Anesthesia and Analgesia, 127(3), 
612-621. doi:http://dx.doi.org/10.1213/ANE.0000000000003508 

Llau, J. V., Acosta, F. J., Escolar, G., Fernandez-Mondejar, E., Guasch, E., Marco, P., . . . Torrabadella, P. (2016). 
[Multidisciplinary consensus document on the management of massive haemorrhage (HEMOMAS 
document)]. Rev Esp Anestesiol Reanim, 63(1), e1-e22. doi:https://dx.doi.org/10.1016/j.redar.2015.11.002 

McQuilten, Z. K., Crighton, G., Engelbrecht, S., Gotmaker, R., Brunskill, S. J., Murphy, M. F., & Wood, E. M. (2015). 
Transfusion interventions in critical bleeding requiring massive transfusion: a systematic review. Transfus 
Med Rev, 29(2), 127-137. doi:10.1016/j.tmrv.2015.01.001 

Moore, E. E., Moore, H. B., Chapman, M. P., & Sauaia, A. (2019). Prehospital plasma resuscitation of hemorrhagic 
shock in an urban ground ambulance transport system does not improve survival: a pragmatic, 
randomized trial. Shock (Augusta, Ga.), 51(6), 26‐27. doi:10.1097/SHK.0000000000001374 

Murad, M. H., Stubbs, J. R., Gandhi, M. J., Wang, A. T., Paul, A., Erwin, P. J., . . . Roback, J. D. (2010). The effect of 
plasma transfusion on morbidity and mortality: A systematic review and meta-analysis. Transfusion, 50(6), 
1370-1383. doi:http://dx.doi.org/10.1111/j.1537-2995.2010.02630.x 

Nguyen, M., Pirracchio, R., Kornblith, L. Z., Callcut, R., Fox, E. E., Wade, C. E., . . . Hubbard, A. (2020). Dynamic impact 
of transfusion ratios on outcomes in severely injured patients: Targeted machine learning analysis of the 
Pragmatic, Randomized Optimal Platelet and Plasma Ratios randomized clinical trial. J Trauma Acute Care 
Surg, 89(3), 505-513. doi:10.1097/ta.0000000000002819 

Phan, H. H., & Wisner, D. H. (2010). Should we increase the ratio of plasma/platelets to red blood cells in massive 
transfusion: What is the evidence? Vox Sang, 98(3 PART. 2), 395-402. doi:http://dx.doi.org/10.1111/j.1423-
0410.2009.01265.x 

Pusateri, A. E., Moore, E. E., Moore, H. B., Le, T. D., Guyette, F. X., Chapman, M. P., . . . Sperry, J. L. (2020). Association 
of Prehospital Plasma Transfusion With Survival in Trauma Patients With Hemorrhagic Shock When 
Transport Times Are Longer Than 20 Minutes: A Post Hoc Analysis of the PAMPer and COMBAT Clinical 
Trials. JAMA Surg, 155(2), e195085. doi:10.1001/jamasurg.2019.5085 

Rajasekhar, A., Gowing, R., Zarychanski, R., Arnold, D. M., Lim, W., Crowther, M. A., & Lottenberg, R. (2011). Survival 
of trauma patients after massive red blood cell transfusion using a high or low red blood cell to plasma 
transfusion ratio. Crit Care Med, 39(6), 1507-1513. doi:http://dx.doi.org/10.1097/CCM.0b013e31820eb517 

Reitz, K. M., Moore, H. B., Guyette, F. X., Sauaia, A., Pusateri, A. E., Moore, E. E., . . . Sperry, J. L. (2020). Prehospital 
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Randomised controlled trials 

No additional studies identified. 

Observational /cohort studies 

No additional studies identified. 

 

  


























































































































































































