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Drug Information Response

August 7, 2024

To:	Katie Schipper
From:	Samantha Triplett, PharmD, BCMAS
Re:	Therapeutic Alternatives in Patients Refusing Blood Transfusions 
______________________________________________________________________________________________________________________

[bookmark: _Hlk164756586]In response to your request regarding potential therapeutic alternatives in patients who refuse blood transfusions (i.e., Jehovah’s Witnesses), the following information is provided. 

Response:
[bookmark: _Ref173759014][bookmark: _Ref173759016][bookmark: _Ref173759018][bookmark: _Ref173914519][bookmark: _Ref173759056][bookmark: _Ref173914521][bookmark: _Ref173761595][bookmark: _Ref173915654][bookmark: _Ref173914525][bookmark: _Ref173915657][bookmark: _Ref173763170][bookmark: _Ref173915659][bookmark: _Ref173925802]In general, most Jehovah’s Witnesses will refuse the 4 main components of blood (red blood cells, white blood cells, plasma, and platelets) and autologous blood that has been removed from the body.[endnoteRef:1]-,[endnoteRef:2],[endnoteRef:3],[endnoteRef:4],[endnoteRef:5],[endnoteRef:6],[endnoteRef:7],[endnoteRef:8],[endnoteRef:9],[endnoteRef:10] Acceptance of certain fractions (i.e., recombinant human erythropoietin, albumin, and factor concentrates) is ultimately up to the individual patient. Additionally, some Jehovah’s Witnesses may consent to receive autologous blood if it remains in continuity with the body (e.g., hemodialysis, cardiopulmonary bypass, or extracorporeal membrane oxygenation).1-,2,3,4,5,6,7,9,10 [1: Klein AA, Bailey CR, Charlton A, et al. Association of Anaesthetists: anaesthesia and peri-operative care for Jehovah's Witnesses and patients who refuse blood. Anaesthesia. 2019;74(1):74-82. doi:10.1111/anae.14441]  [2: Caring for patients who refuse blood. Royal College of Surgeons of England. November 2018. Accessed August 2, 2024. https://www.rcseng.ac.uk/standards-and-research/standards-and-guidance/good-practice-guides/patients-who-refuse-blood/]  [3: Guidelines for transfusion options and alternatives. New York State Department of Health, Wadsworth Center. 2010. Accessed August 2, 2024. https://www.wadsworth.org/regulatory/blood-program/blood-services-guidelines]  [4: Naicker YD, Ahmed N, Davids R. Damage control surgery of the critical Jehovah's Witness patient - a narrative review. S Afr J Surg. 2023;61(1):39-44.]  [5: Wong C, Mistovich RJ, Morrison MJ. Pediatric and adolescent Jehovah’s Witnessess: considerations for safe and ethical orthopaedic procedures. J Pediatr Soc North Am. 2022;4(3):1-12. doi:10.55275/JPOSNA-2022-0086]  [6: Rashid M, Kromah F, Cooper C. Blood transfusion and alternatives in Jehovah's Witness patients. Curr Opin Anaesthesiol. 2021;34(2):125-130. doi:10.1097/ACO.0000000000000961]  [7: Chae C, Okocha O, Sweitzer B. Preoperative considerations for Jehovah's Witness patients: a clinical guide. Curr Opin Anaesthesiol. 2020;33(3):432-440. doi:10.1097/ACO.0000000000000871]  [8: Crowe EP, DeSimone RA. Transfusion support and alternatives for Jehovah's Witness patients. Curr Opin Hematol. 2019;26(6):473-479. doi:10.1097/MOH.0000000000000535]  [9: Jan KM, Mohapatra S, Moon TS. Alternative blood products in trauma. Curr Opin Anaesthesiol. 2023;36(2):153-158. doi:10.1097/ACO.0000000000001217]  [10: Han ES, Arora C, Hur HC, Advincula AP, Kim JHJ. Optimizing surgical management of patients who decline blood transfusion. Curr Opin Obstet Gynecol. 2019;31(4):251-258. doi:10.1097/GCO.0000000000000558] 


Acceptable alternatives for blood products or blood transfusions in patients that refuse blood transfusions will vary from patient to patient.1-,2,3,4,5,6,7,8,9,10 Additionally, Jehovah’s Witness patients may be unsure about which specific blood products, derivatives, and/or procedures they are willing or not willing to accept.8 Therefore, it is important to acknowledge and understand a patient’s reason for blood product/transfusion refusal and demonstrate an understanding of a patient’s values and their significance. Acknowledgement and understanding will allow for continued discussions surrounding potential acceptable alternative treatment options.1-,2,3,4,5,6 

[bookmark: _Ref173759058]For patients that refuse blood products/transfusions, it is generally recommended to optimize patient hematopoiesis, minimize blood loss, improve hemostasis, minimize oxygen consumption, and maximize oxygen delivery wherever applicable.1-,2,3,4,6 Methods may include nonpharmacological and/or pharmacological interventions and will vary depending on patient specific factors. Interventions that may be acceptable as alternatives to blood transfusions in patients’ refusing blood products or transfusions may include but are not limited to: iron, erythropoietin, tranexamic acid, cryoprecipitate, fibrinogen concentrate, prothrombin complex concentrate, fibrin glue, platelet gel, human albumin solution, acute normovolemic hemodilution, desmopressin, non-blood volume expanders, etc. Acceptable alternative options will vary patient to patient, therefore a through discussion surrounding alternative options and documentation of patient accepted treatment(s) is critical.1-,2,3,4,5,6,7,9 Table 1 includes specific guideline recommendations for patients who refuse blood products or blood transfusions. 

[bookmark: _Ref173929648]Table 2 includes some commonly accepted and potential considerations for alternatives or procedures that may be suitable for Jehovah’s Witness patients.4-,5,6,7,8,9,10,[endnoteRef:11] Similarly, Table 3 includes considerations regarding treatment alternatives and/or procedures for optimizing hematopoiesis (e.g., minimizing blood loss, improving oxygen delivery, decreasing oxygen consumption, and correcting coagulopathy) in patients refusing blood products/transfusions.4-,5,6,7,10,11 [11: Bai Y, Castillo BS, Tchakarov A, et al. Providing hemostatic and blood conservation options for Jehovah's Witness patients in a large medical system. Ann Clin Lab Sci. 2016;46(6):654-661.] 


Table 1. Clinical Guideline Recommendations and Suggestions for Patients Who Refuse Blood Products/Transfusions
	Guideline
	Recommendation

	2018 Association of Anaesthetists Guidelines for Anaesthesia and Peri-Operative Care for Jehovah’s Witnesses and Patients Who Refuse Blood1
	Recommendations
· Patients should be given a clear explanation of the blood products that the medical team looking after them consider might be required during or after surgery, and the risks involved if they refuse. 
· Discussion of alternative treatments should be undertaken if available. 
· It should be clearly documented in the medical record which treatments and/or procedures the patient consents to and which they do not.
· At least 6 weeks before elective surgery likely to be associated with significant blood loss, the patient’s Hgb should be checked and if <130 g/L, optimization by treatment with iron and/or EPO should be considered. 
· All relevant issues should be highlighted at the time of the team briefing and during the surgical safety checklist before induction of anesthesia. A specific checklist recording which components/products/procedures the patient will or will not accept is important and should be available at the time of the WHO Surgical Safety checks in the operating theatre. 
· The majority of Jehovah’s Witnesses will accept intraoperative CS - this should be discussed before surgery and if agreed set up from the start of surgery. Consent should be obtained.
· The interventions promoted as part of a PBM approach should be rigorously applied, including tranexamic acid administration for major surgery.
· After surgery, a comprehensive verbal and written handover of the patient is essential. Staff should be made aware of any adverse intra-operative events and should understand and respect the wishes of the patient that will have been discussed before the procedure. 
Practical implications
· A Jehovah’s Witness patient who has decided to follow the teaching of his or her church in relation to blood transfusion will not accept a transfusion of whole blood nor of the primary components into which donated whole blood is separated, that is, red cells, FFP and PLTs.
· Jehovah’s Witness patients who follow the teaching of their church are permitted to accept products derived by further processing of the primary blood components. 
· Accepting such products is considered to be a matter of individual choice. Therefore, many Jehovah’s Witnesses will accept products such as cryoprecipitate, fibrinogen concentrate, PCC, fibrin glue, PLT gel and human albumin solution.
· Jehovah’s Witness patients accept recombinant coagulation factor concentrates and drugs such as EPO and iron which are not derived from blood.
· Pre-operative donation, that is, donation of the patient’s own blood typically a few weeks before surgery with the blood being given back during or after surgery is not usually acceptable to a Jehovah’s Witness patient.
· ANH, in which blood is taken from the patient into a bag containing anticoagulant before or at the start of surgery, kept in the OR and given back to the patient during or after surgery, is regarded as being a matter of individual choice and may be acceptable. 
· Other procedures that are usually acceptable to Jehovah’s Witness patients but matters of individual choice include: 
· CS, either during surgery or postoperatively
· RRT with hemodialysis or hemofiltration
· Cardiopulmonary bypass
· ECMO
· In the case of CS, the equipment can usually be set up as for non-Jehovah’s Witness patients, that is, there is usually no requirement for a continuous connection from the patient to the CS system and back to the patient. This is a new recommendation, however, some patients may request, as a matter of personal preference, some form of continuous connectivity.
Centers and procedures 
· When recommending treatment, clinicians should consider the additional risk posed by the patient’s refusal of blood component transfusion.
· If appropriate, interventions associated with reduced blood loss should be offered and discussed with patients. Likewise, the impossibility to resort to transfusion may render non-operative treatment preferable to surgery in selected cases. 
· Centers managing patients who refuse allogenic transfusion should make sure that alternative treatment modalities are available, in particular, interventional or surgical procedures known to be associated with comparatively low blood loss. 
· Examples of such procedures include endovascular repair of aortic aneurysms (vs. open repair), laser transurethral prostatectomy (vs. standard transurethral prostatectomy) and off-pump CAB (vs. on-pump CAB).
Clinical management for elective surgery
Pre-operative
· During the pre-admission phase, it is important to optimize red cell mass as much as possible to reduce the effect of bleeding and hemodilution on Hgb levels.
· In most circumstances, surgery should be postponed until Hgb levels have been optimized. It is also important to investigate any bleeding or clotting issues, especially if there is a history of bleeding or bruising after surgical or dental procedures in the past.
· Consideration should also be given to discontinuing anticoagulants and antiplatelet drugs. 
· Avoid unnecessary blood tests, consider using pediatric blood sampling bottles for various tests to minimize blood loss.
· The following investigations are recommended: full blood count, B12 and folate, iron studies (ferritin and transferrin saturations), clotting screen, and fibrinogen.
· At least 6 weeks before surgery (may not be possible in elective cancer surgery), the patient’s Hgb level should be checked and if <130 g/L in all adults, the patient should be assessed and treatment considered.
· If iron deficiency (absolute or functional), low iron stores, or iron sequestration is diagnosed, iron treatment is indicated.
· Oral iron may be considered in which case the patient’s Hgb should be re-checked 4 weeks after starting treatment. 
· If <6 weeks’ time is available until surgery is planned, surgery is urgent or the patient does not respond to oral iron and their Hgb is still <130 g/L, IV iron therapy should be administered.
· The use of recombinant EPO together with IV iron therapy may also be considered if Hgb <130 g/L and ferritin >100 mcg/L.
Intra-operative
· Consider ANH; blood is siphoned off by gravity into a collection bag contain anticoagulant, and replaced with crystalloid or colloid solution; if crystalloid is used it is likely that a larger volume will be need to be administered than the volume of blood withdrawn in order to maintain normovolemia.
· Surgical blood loss, therefore, has a lower Hct and the blood removed from the patient is re-infused during or at the end of surgery. Local policy and guidelines should be in place for ANH.
· Use pediatric blood sampling bottles or in-line patient monitoring if available. POC tests, for example, ABG or VBG sampling and TEM/TEG should be employed.
· Controlled hypotension may be considered. 
· Efforts should be made to maintain normothermia. 
· Tranexamic acid should be administered IV and CS considered for all surgical procedures if blood loss >500 mL is possible/likely. 
· If bleeding becomes clinically significant, the use of POC testing, such as TEG or ROTEM to guide management, if available, is recommended. 
· The administration of FFP or PLT concentrate is not normally accepted by Jehovah’s Witness patients, but cryoprecipitate may be acceptable. 
· Other potentially acceptable therapeutic options include PCC, which contains factors 2, 7, 9, and 10, and fibrinogen concentrate. 
· Raising the fibrinogen concentration with fibrinogen concentrate or cryoprecipitate can partially compensate for the effect of a low PLT count on hemostasis. 
· Desmopressin 0.3 mcg/kg IV may also improve hemostasis by increasing large vWF multimers, and possibly improving procoagulant PLT activity.
· Recombinant factor 7 should only be considered as a ‘last resort’ treatment due to the excess of prothrombotic events. 
Postoperative management
· Postoperative aims are to minimize ongoing blood loss, promote hemostasis, correct any coagulation defects and optimize oxygen delivery and consumption.
· The need for each blood test should be carefully considered according to the individual clinical situation. 
· The volume of blood samples should be minimized by using pediatric sampling tubes if possible, and POC testing should be available.
· Following surgical procedures that employed a tourniquet intra-operatively there may be excessive blood loss after its release that may continue into the postoperative period. 
·  In these situations, postoperative cell salvage can be employed.
· In case of bleeding, a postoperative dose of IV tranexamic acid (1 g) should be considered. 

	2018 RCS Caring for Patients Who Refuse Blood2
	Bloodless surgery: key clinical considerations
Pre-admission assessment and planning
· Assess the patient for personal or family history of unexpected bleeding or clotting issues following medical or dental procedures. 
· Avoid any medication that can increase blood loss, including NSAIDs, aspirin and vitamin K antagonists. 
· Ensure that the consultant anesthetist, hematologist and transfusion practitioner are included in the MDT when planning bloodless interventions. 
· Recognize adjustment of risk between different procedures if done without recourse to blood or primary blood products and ensure that the adjusted risks are explained in consent discussions. Options for surgery may have their relative risks significantly altered when blood products are not available. 
· Consider strategies for reducing blood loss during surgery and inform the surgical team of any strategies selected. Where necessary get advice from colleagues with relevant experience. 
· Establish a plan for emergency management of hemorrhage and damage control strategies for reducing risk to life and limb of the patient. Inform all relevant team members and any external departments that may be required if emergency occurs. 
· Establish and record which, if any, fractions of blood components are acceptable to the patient and the extent of any refusal, particularly in situations where the withholding of blood is likely to lead to loss of life or limb. 
Preoperative/pre-admission blood tests 
· Surgeons should minimize the number and size of blood samples drawn for preoperative testing, and use pediatric tubes for the collection of blood samples. 
· The following essential blood samples should be sent for analysis and the results should be recorded and attached to the patient’s notes: full blood count and reticulocyte count; B12 and folate; iron studies; clotting screen and fibrinogen; urea and electrolytes, LFTs and a bone profile; group and screen; and other tests as clinically indicated. 
Pre-admission and patient optimization
· Prior to undergoing surgery without blood transfusion, optimization of patients’ Hgb and general health can improve their prognosis. When preparing a patient for bloodless surgery, surgeons should:
· Consider pre-hospital optimization of the patient prior to surgery where possible and indicated. This should include: cardiorespiratory optimization, dietary supplementation, weight management, smoking and alcohol abstinence, and Hgb optimization. Medical teams should be involved where relevant. 
· Establish baseline Hgb levels and consider use of recombinant EPO several weeks prior to surgery to increase oxygen-carrying capacity of patient’s blood. Patients must have Hgb <13 g/dL (Hgb ≤12 g/dL for female patients) and be at risk of significant blood loss during their procedure to be eligible for its use. EPO has been shown to increase erythrocyte production in bone marrow by up to 7x the normal level. 
· EPO is ineffective in patients with iron, B12 or folate deficiency. Patients with a ferritin level <100 ng/mL should be given IV iron.
· When initiating EPO, the first dose should be given 3 weeks before surgery and the last dose on the day of surgery. If a sufficient response is seen after the second or third dose then subsequent doses should be omitted. 
· EPO should not be used for patients with a baseline Hgb >13 g/dL owing to increased risk of postoperative thrombotic events (e.g., DVT or PE). EPO must not be used/must be stopped if a patient’s Hgb >15 g/dL. 
· Caution is advised in using EPO in patients who are: pregnant or lactating, older patients (>70 years) or are suffering from chronic liver failure, HTN, raised PLTs, epilepsy or malignancy. 
· EPO is in general contraindicated in patients who are suffering from uncontrolled HTN, arterial diseases, recent MI or CVA (within the past month), unstable angina or have a history of thrombosis. 
· Ferritin levels are likely to fall in patients receiving EPO and, as such, levels should be closely monitored prior to during and following treatment and replacement used where deficiency occurs. 
Intraoperative considerations – blood conservation strategies
· When delivering surgery without access to blood products, it is essential that all available and reasonable steps are taken to minimize blood loss. 
· As pre-hospital optimization of Hgb may not be feasible for emergency patients, emphasis on blood conservation is essential for this group. 
· During the intraoperative phase of treatment, surgeons should:
· Consider operative approaches or techniques that can minimize the loss of blood, such as laparoscopic rather than open surgery, interventional radiology, staged procedures for complex operations and the use of vasoconstrictors, tourniquet and clamps to stem blood flow where appropriate. 
· Where appropriate, consider the use of deliberate controlled hypotension and/or deliberate controlled hypothermia. 
· Where appropriate and acceptable to the patient consider the use of intraoperative autologous procedures such as CS and ANH. Consider the use of coagulation stimulants such as tranexamic acid, recombinant clotting factors (e.g., VIIa, VIII, IX) and desmopressin where appropriate. 
· Consider the use of hemostatic aids, diathermy, harmonic scalpels and radiofrequency ablation to reduce blood loss. 
· Ensure minimum intraoperative blood samples are taken and use pediatric tubes for sample collection. 
· Consider use of regional anesthesia with the consultant anesthetist. 
Postoperative considerations
· Careful postoperative monitoring of patients is essential following bloodless surgical interventions to reduce the risks associated with postoperative hemorrhage, sepsis and anemia. 
· During the postoperative phase of treatment surgeons should:
· Carefully monitor and minimize blood loss postoperatively. 
· Monitor and avoid sepsis. 
· Ensure that the minimum number and volume of blood samples are taken. 
· Ensure that nursing and medical staff are aware of the patient’s refusal of blood to ensure that extra monitoring is recognized as essential. 
· Consider postoperative EPO and/or iron/B12 replacements. 
· Where appropriate and acceptable to the patient, consider the use of postoperative blood salvage from drains (cell saver).

	2010 New York State Council on Human Blood and Transfusion Services Guidelines for Transfusion Options and Alternatives3
	Patients with religious objections to transfusion
· Some patients do not wish to receive blood transfusions for religious reasons. Among these are Jehovah’s Witnesses, who adhere to a religious prohibition on transfusion of blood.
· However, stances on transfusion may vary from person to person or from procedure to procedure.
· Most blood components are generally refused by Jehovah’s Witnesses, although acceptance of plasma derivatives and of components prepared from other components, such as cryoprecipitate, is considered to be a matter for personal decision.
· Generally, autogeneic blood deposited prior to surgery, which has been stored, is not allowed, but perioperative blood recovery and acute isovolemic hemodilution are generally accepted.
· Alternative approaches, including blood-saving surgical and anesthetic techniques and devices, hemostatic agents, and non-blood volume expanders (such as dextran, saline and pentastarch) are appropriate.
· The following suggestions may be helpful when treating patients who have religious objections to transfusion:
· If any HCPs object to caring for patients who, while likely to need it, refuse a transfusion, it is advisable for the facility to seek alternative caregivers to ensure optimal care.
· Whenever objections to transfusion are voiced upon admission or subsequently, a process should be in place to disseminate this information to pertinent caregivers without undue delay.
· If the likelihood of needing transfusion therapy is high and the institution is not experienced in treating such patients, offering the option of voluntary transfer to a facility with more experience treating such patients may be considered.
· If there is a likelihood that blood may be needed, the patient’s wishes should be determined and documented, including which products, if any, may be acceptable. Appropriate alternatives should be discussed with the patient, along with the risks of not being transfused.
· If a patient is or may be rendered unconscious, there should be a documented determination of the person(s) legally empowered to make health care decisions. Documentation of such patient choices should be available at the patient care site for immediate reference.
· In cases involving a Jehovah’s Witness, a member of the local Hospital Liaison Committee of the Watchtower Society may be helpful as an intermediary and advisor. The coordinating office for such committees, known as Hospital Information Services, is located at the international headquarters of Jehovah’s Witnesses in Brooklyn, New York. Hospital Information Services has established a 24-hour hotline to provide physicians with the contact information for local committee members, arrange for peer-to-peer consultations with physicians experienced in blood conservation, provide information from the medical literature and, in rare situations, facilitate transfer to another facility.
· If the patient is not a competent adult, the hospital may consider pursuing legal action to authorize transfusions. An ethics consultation may be desirable.
· Publicly visible labels indicating the patient’s religion should not be used. However, special identification tags on the wristband and/or chart indicating “No Blood Transfusions” are appropriate.


[bookmark: _Hlk173931081]ABG = arterial blood gas; ANH = acute normovolemic hemodilution; CAB = coronary artery bypass; CS = cell salvage; CVA = cerebrovascular accident; DVT = deep vein thrombosis; ECMO = extracorporeal membrane oxygenation; EPO = erythropoietin; FFP = fresh frozen plasma; HCP = healthcare professional; Hct = hematocrit; Hgb = hemoglobin; HTN = hypertension; IV = intravenous; LFT = liver function test; MDT = multi-disciplinary team; MI = myocardial infarction; NSAID = non-steroidal anti-inflammatory drug; OR = operating room; PBM = patient blood management; PCC = prothrombin complex concentrate; PE = pulmonary embolism; PLT = platelet; POC = point-of-care; RCS = the Royal College of Surgeons; ROTEM = rotational thromboelastography; RRT = renal replacement therapy; TEG = thromboelastography; TEM = thromboelastometry; VBG = venous blood gas; vWF = von Willebrand factor; WHO = World Health Organization
Table 2. Commonly Acceptable and Unacceptable Perioperative Preventive and Mitigation Strategies in Jehovah’s Witnesses
	Mostly acceptable
	May be considered
	Unacceptable

	· Artificial oxygen carriers - perfluorocarbons4
· Cardiopulmonary bypass6,10
· Cell salvage (continuous circuit)4,5,6,-7,9,10 
· External arterial tourniquet4
· Extracorporeal membrane oxygenation6
· Fibrin glue6
· Fluids (crystalloid/colloid)5,9 
· Folate4,9
· Hyperbaric oxygen therapy4
· Iron4,5,-6,9,10
· Medical treatments such as proton-pump inhibitors, somatostatin analogues and progesterone when/if indicated4
· Platelet gel6
· Resuscitative balloon occlusion of the aorta4
· Recombinant clotting factors5,6,8
· Recombinant erythropoietin4,5,-6,9,10,-11
· Renal replacement therapy (hemodialysis or hemofiltration)6
· Sedation and muscle relaxation4
· Synthetic blood products5
· Tamponade balloons (e.g., Sengstaken-Blakemore tube)4
· Vitamin B124
· Vitamin D9 
· Vitamin K4,11
	· Acute normovolemic dilution4,6,7,-8
· Aminocaproic acid7,11
· Artificial oxygen carriers4,8,9
· Autotransfusion from pre-donated blood5,7
· Cell salvage from drains4,5,6,-7,9,10
· Desmopressin6,9,11
· Epidural blood patches8
· Fibrinogen concentrate6,9
· Hemosolvate4
· Hemosolvex4
· Hexastarch9
· Minor blood derivatives:
· Albumin5,6,8,9,11
· Clotting factors5,8
· Cryoprecipitate4,5,6,8,9,11
· Cryoprecipitate-poor plasma8
· Hemoglobin5
· Immunoglobulins5,8
· Plasma-derived fractions8
· Prothrombin complex concentrate5,6,9,11
· Recombinant activated factor VII9
· Recombinant derivatives8
· White blood cell fractions (interferons, interleukins)8
· Red blood cell labeling and tagging studies8
· Therapeutic plasma exchange (plasma cannot be used as replacement fluid)8
· Topical hemostatic agents4,11 
· Tranexamic acid and other antifibrinolytics6,7,9,10,-11
	· Fresh frozen plasma5,6 
· Hemoglobin5
· Plasma4,5,8
· Platelets4,6,8/platelet concentrate5
· Preoperative autologous blood donation6
· Red cells4,5,6,8  
· White cells4,5,8
· Whole blood4,5,-6,8 





Table 3. Optimizing Hemodynamic Stability in a Bleeding Jehovah’s Witness Patient
	Goal
	Suggestions and Considerations

	Minimizing blood loss
	General measures
· Gather a complete history and physical5
· Hematologist consultation5
· Limit phlebotomy4,5,-6,11
· Use micro/pediatric sample tubes5,6,11
Medical measures 
· Administration of acceptable coagulation products (as outlined in Table 2)6
· Antifibrinolytic agents5,10
· Local vasoconstrictive agents5,10
· Proton-pump inhibitor or octreotide therapy for upper gastrointestinal bleeding4
· Progesterone for uterine bleeds4
· Recombinant coagulation factor replenishment5
· Topical hemostatic agents4,5,11
· Hemostats4,11: bone wax, gelatin (porcine derived), collagen (bovine derived), and Surgicell
· Sealants4: fibrin sealants (e.g., Evicel, Tisseel, and CryoSeal), and synthetic sealants (e.g., ProGel, CoSeal, and DuraSeal)
· Adhesive agents4: cyanoacrylates (e.g., Super-glue, Dermabond), glutaraldehyde cross-linked albumin (e.g., Bioglue)
Surgical measures
· Avoidance of hypothermia5
· Tourniquets/vessel occlusion4,5
· Intraoperative cell salvage and re-infusion4,5,-6,11
· Hemostatic surgical devices5,11
· Operative technique and staging of procedure aimed to decrease blood loss4,11
· Resuscitative balloon occlusion of the aorta (reserved for damage control settings)4
· Tamponade balloons (useful for variceal and uterine bleeds)4
· Two surgeon team5
· Use of diathermy/harmonic scalpel4,11
Anesthetic measures
· Acute normovolemic dilution4,5,-6,11
· Normothermia (although hypothermia may decrease oxygen consumption)6
· Patient positioning5
· Avoid prone positioning 
· Consider frames/positioning that decrease intra-abdominal pressure
· Permissive hypotension5,6,-7,11
· Contraindicated in those with congenital heart disease or low slow states 
· Risk of hypoperfusion
· Use of neuromuscular blockade, deep sedation, and general anesthesia to reduce the patient’s oxygen consumption6,11

	Improving delivery of oxygen
	· Administration of acceptable coagulation products (as outlined in Table 2)6
· Artificial oxygen carriers4
· Bovine hemoglobin (HBOC-201; Hemopure) (use is controversial): no FDA-approved agents are available in the market; products may be accessible via the FDA’s expanded access program 
· Perfluorocarbons: no FDA-approved agents are available in the market
· Erythropoietin4,5,11
· Hyperbaric oxygen therapy4
· Intravascular volume resuscitation and inotropic support as required4,11
· Iron, B12, and folate supplementation4,5,11
· Supplemental oxygen with/without invasive ventilation4
· Treatment of lung pathology4

	Decreasing oxygen consumption
	· Administration of acceptable coagulation products (as outlined in Table 2)6
· Muscle relaxation4
· Sedation4

	Corrections of coagulopathy
	· Administration of acceptable coagulation products (as outlined in Table 2)6
· Cryoprecipitate (containing factor VIII/vWF, fibrinogen, fibronectin and factor XIII)4
· Hemosolvate (containing factor VIII)4
· Hemosolvex (containing factor IX)4
· Stop anticoagulant drugs4


FDA = U.S. Food & Drug Administration; vWF = von Willebrand factor

Secondary and tertiary resources were queried for information. PubMed was searched with combinations of the following keywords: ‘Jehovah’s Witness’; ‘blood transufsion’. Embase was searched with combinations of the following Emtree terms and keywords: Emtree ‘Jehovah’s Witness’; Emtree ‘blood transfusion’; Emtree ‘alternative medicine’; keyword ‘Jehovah’s Witness’; keyword ‘blood transfusion’; keyword ‘alternative medicine’; keyword ‘alternative’; keyword ‘subfractions’; keyword ‘subfraction’. Due to the amount of literature available, only articles published between 2019-2024 were included, outside of clinical guidelines.

Thank you for contacting the HealthTrust Clinical Pharmacy Drug Information Team; please contact us through customer service (hpgsvc@healthtrustpg.com) with any additional requests. The Drug Information Request Form can be found at https://members.healthtrustpg.com/pharmacy/drug-information/drug-information-request-form. 
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