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Preface: Your Next Step in Understanding Blood Banking

Hello, and welcome! If you've picked up this book, "Immunohematology Made Easy (2): General Topics - Key Principles and Everyday Practices," you're likely ready to dive a bit deeper into the incredible world of blood banking. Maybe you've got the basics down from a first course or our earlier book, and now you're looking to see how it all clicks together in the real world of the lab. That's exactly what we're here to do.

Working in immunohematology is a special kind of responsibility, isn't it? We're part lab scientist, part detective, and always, always focused on patient safety. It's a field where knowing why we do things is just as important as knowing how to do them.

Who Is This Book For?

This book is for you if you're:

  A student pushing further into your immunohematology studies, wanting to connect the dots between lectures and the lab bench.

  A new technologist or scientist just starting out, eager to build a solid, practical foundation.

  A resident or fellow in pathology, hematology, or oncology needing a clear guide to the transfusion medicine principles that touch your patients' lives.

  An experienced pro looking for a fresh, engaging way to review the core ideas we use every day.

  A transfusion nurse or other healthcare professional curious to understand more about the journey blood takes and the science that keeps transfusions safe.

Our "Made Easy" Approach

We believe learning should be an engaging conversation, not a lecture. That’s why you’ll find each chapter unfolds through discussions between mentors and learners in various blood bank settings. It’s a bit like being a fly on the wall during a really good teaching session. We hope this makes even the tricky bits feel more approachable.

After each chat, we’ve included "Simplified Explanations." Think of these as the "aha!" moments, where we use everyday analogies to really nail down the core concepts. You’ll also find tables and diagrams to help visualize things and for quick review.

What's Inside?

"General Topics" might sound broad, but we've carefully chosen the essential subjects that really form the backbone of day-to-day (and sometimes not-so-day-to-day!) blood banking. We'll explore:

  What's really in those blood bags keeping things safe for storage.

  How to read those complex ISBT 128 labels like a pro.

  When and why we wash or volume-reduce blood for special patients.

  Why taking out white blood cells (leukoreduction) is such a big deal.

  The "zap" factor: what blood irradiation does and why it’s life-saving.

  The critical difference between "open" and "closed" systems in the lab.

  The different "flavors" of antibodies and how they behave.

  The magic of agglutination and our helper, the AHG reagent.

  Untangling the DAT and IAT – our "coated cell" detectives.

  Expanding our "Blood Detective's Toolkit" with phenotyping and antibody hunts.

  Why just matching the ABO/Rh type is never enough.

  The incredible world of transfusions before birth (IUTs).

  Special considerations for additive solutions when transfusing our tiniest patients.

Our hope is that this book doesn't just teach you facts, but helps you think like an immunohematologist. The characters you'll meet are asking the questions you might have, and learning right alongside you.

We're passionate about this field and believe that a deep understanding of these principles is what makes for excellent, safe transfusion medicine. So, turn the page, and let's continue the journey together. We're glad to have you with us.





Glossary of Key Terms

A

AABB (Association for the Advancement of Blood & Biotherapies): A key international professional organization that sets standards, provides accreditation, and offers educational resources for blood banking and transfusion medicine.

ABO Discrepancy: A situation where the results of ABO forward grouping do not match the results of reverse grouping, requiring investigation.

ABO Blood Group System: The most important blood group system in human transfusion, characterized by the presence or absence of A and B antigens on red blood cells and the reciprocal presence of anti-A and/or anti-B antibodies in the plasma. (Ch. 7, Ch. 10)

Additive Solution (AS): A solution added to packed red blood cells after plasma removal to extend shelf life (often to 42 days) and maintain red cell viability by providing nutrients like adenine and glucose, and sometimes stabilizers like mannitol. Common examples include SAGM, AS-1, AS-3, AS-5. (Ch. 1, Ch. 13)

Adenine: A component of some anticoagulant-preservative (e.g., CPDA-1) and additive solutions (e.g., SAGM). It serves as a substrate for ATP synthesis, helping red blood cells maintain energy during storage. (Ch. 1, Ch. 13)

Adsol (AS-1): A common brand name for a red blood cell additive solution containing saline, adenine, glucose, and mannitol.

Agglutination: The visible clumping or aggregation of particles, such as red blood cells, typically caused by an antibody binding to specific antigens on adjacent cells, thereby forming a "lattice" or bridge between them. This is a primary indicator of a positive reaction in many immunohematology tests. (Ch. 8)

AHG (Anti-Human Globulin) Reagent: A reagent containing antibodies directed against human immunoglobulins (especially IgG) and/or human complement components (like C3d). It's used to detect red blood cells that have been sensitized (coated) with these human proteins, either in vivo (DAT) or in vitro (IAT). (Ch. 8, Ch. 9)

Aliquoting: The process of dividing a standard unit of a blood component (e.g., Red Blood Cells, Platelets) into smaller, measured portions, often for pediatric or specific-dose transfusions. Can be done in an open or closed system. (Ch. 6)

Alloantibody: An antibody produced by an individual's immune system in response to a foreign antigen (an antigen not present on their own red blood cells). Exposure typically occurs through blood transfusion, pregnancy, or transplantation. (Ch. 7)

Alloimmunization: The process by which an individual develops an alloantibody after being exposed to a foreign antigen. (Ch. 4, Ch. 7, Ch. 11)

Anaerobic Glycolysis: The metabolic pathway red blood cells use to produce ATP (energy) from glucose in the absence of oxygen, as RBCs lack mitochondria. (Ch. 1)

Anaphylaxis: A severe, acute, and potentially life-threatening systemic allergic reaction that can involve respiratory distress, hypotension, and shock. Can occur in transfusion, rarely due to IgA deficiency with anti-IgA. (Ch. 3)

Anticoagulant: A substance that prevents blood from clotting by interfering with the coagulation cascade. Citrate is a common example in blood collection. (Ch. 1)

Antigen: A molecule (often a protein or carbohydrate on a cell surface) that is capable of eliciting an immune response, particularly the production of an antibody that can specifically bind to it. (Ch. 7, Ch. 10)

Antibody: A protein (immunoglobulin) produced by plasma cells (differentiated B lymphocytes) in response to exposure to a specific antigen. Antibodies bind to antigens with high specificity. (Ch. 7)

Antibody Identification: The laboratory process using a panel of reagent red blood cells with known antigen profiles to determine the specific antigen(s) that an unexpected antibody (detected by an antibody screen) is reacting against. (Ch. 9, Ch. 10)

Antibody Panel: A set of 11 to 20 (or more) different group O reagent red blood cells with extensively known antigen profiles, used for antibody identification.

Antibody Screen (Antibody Detection Test): A laboratory test performed using the Indirect Antiglobulin Test (IAT) methodology to detect the presence of unexpected, clinically significant red blood cell alloantibodies in a patient's plasma or serum. Typically uses 2 or 3 group O reagent screening cells. (Ch. 9, Ch. 10, Ch. 11)

Antigen Presenting Cells (APCs): Immune cells (e.g., macrophages, dendritic cells, B cells) that display foreign antigens on their surface in conjunction with HLA molecules to T-lymphocytes, initiating an immune response. Donor APCs are key in HLA alloimmunization. (Ch. 4)

Apheresis: A medical procedure where whole blood is drawn from a donor or patient, passed through a device that separates out a specific component (e.g., platelets, plasma, red cells, stem cells), and returns the remaining components to the individual. Leukoreduction can often be performed during apheresis. (Ch. 4)

ATP (Adenosine Triphosphate): The primary energy-carrying molecule in all living cells, including red blood cells, essential for maintaining cell membrane integrity, ion pumps, and overall viability during storage. (Ch. 1)

Autoantibody: An antibody produced by an individual's immune system that mistakenly targets an antigen present on their own red blood cells ("self" antigen). Can cause autoimmune hemolytic anemia. (Ch. 7)

Autocontrol (Autologous Control / AC): A control test performed as part of an antibody screen or identification panel, where the patient's own serum or plasma is tested against their own red blood cells using the IAT procedure. A positive autocontrol suggests the presence of an autoantibody or, rarely, an alloantibody to an antigen on recently transfused cells. (Ch. 9)

Autoimmune Hemolytic Anemia (AIHA): A condition where an individual produces autoantibodies that cause the destruction of their own red blood cells.

B

Bedside Filtration/Leukoreduction: The process of filtering blood through a leukoreduction filter immediately before or during transfusion at the patient's bedside. Generally less preferred than prestorage leukoreduction. (Ch. 4)

Bilirubin: A yellowish pigment formed in the liver by the breakdown of hemoglobin and excreted in bile. Elevated levels, especially in newborns, can cause jaundice and, if very high, kernicterus. (Ch. 11)

Blood Grouping (Typing): The laboratory process of determining an individual's ABO blood group and RhD type by testing their red blood cells for specific antigens (forward grouping) and their plasma/serum for expected antibodies (reverse grouping). (Ch. 10)

Buffy Coat: A thin, whitish-tan layer observed after centrifugation of anticoagulated whole blood, situated between the packed red blood cells and the plasma. It primarily contains white blood cells and platelets. (Ch. 3 - mentioned in washing)

C

Calcium: An ion essential for the blood coagulation cascade. Anticoagulants like citrate work by binding (chelating) calcium. (Ch. 1)

Check Cells: IgG-sensitized red blood cells that are added to all negative antiglobulin tests (DAT or IAT) to ensure the AHG reagent is active and was added, and that the washing procedure was adequate. If the check cells do not agglutinate, the test is invalid. (Ch. 8 - implied in Q&A)

Chelation: The process of binding metal ions. Citrate chelates calcium. (Ch. 1)

Citrate: An anticoagulant commonly used in blood collection bags (e.g., in CPD, CPDA-1) that works by chelating (binding) ionized calcium, thus preventing the blood coagulation cascade. (Ch. 1)

Clinical Significance (of an antibody): Refers to an antibody's ability to cause adverse in vivo effects, primarily the destruction of red blood cells (hemolysis), leading to Hemolytic Transfusion Reactions (HTRs) or Hemolytic Disease of the Fetus and Newborn (HDFN), or significantly shortened red cell survival. (Ch. 7, Ch. 11)

Closed System: A sterile, self-contained system for blood collection, processing, or modification (e.g., using a sterile connecting device) where the sterile chain is never broken, allowing the component to retain its original expiration date. (Ch. 6)

CMV (Cytomegalovirus): A common virus that can remain latent (dormant) within white blood cells. Transfusion-transmitted CMV can cause serious illness in immunocompromised recipients (e.g., neonates, transplant patients). (Ch. 4)

"CMV-Safe" Blood: Blood products considered to have a significantly reduced risk of transmitting CMV, typically achieved by transfusing CMV seronegative units or leukoreduced units (as CMV resides in WBCs). (Ch. 4, Ch. 12)

Cold Reactive Antibody: An antibody that demonstrates optimal reactivity at temperatures below body temperature (e.g., room temperature ~20-24°C or colder, down to 4°C). These are often, but not exclusively, of the IgM immunoglobulin class. (Ch. 7)

Compatibility Testing: A series of pre-transfusion laboratory tests, including ABO/Rh typing of recipient and donor, antibody screening of the recipient, and a crossmatch between recipient serum/plasma and donor RBCs, designed to ensure safe transfusion by detecting clinically significant incompatibilities. (Ch. 11)

Complement: A system of plasma proteins that, when activated (e.g., by an antigen-antibody reaction), participate in a cascade leading to various biological effects, including opsonization, inflammation, and cell lysis (destruction). AHG reagents can detect complement components (like C3b, C3d) bound to red blood cells. (Ch. 8, Ch. 9)

Cordocentesis: (Also known as Percutaneous Umbilical Blood Sampling, PUBS) An invasive prenatal diagnostic or therapeutic procedure where a fetal blood sample is obtained from a vessel (usually the vein) in the umbilical cord under continuous ultrasound guidance. (Ch. 12)

CPD (Citrate-Phosphate-Dextrose): An anticoagulant-preservative solution for whole blood, allowing Red Blood Cell (RBC) storage for 21 days. (Ch. 1)

CPDA-1 (Citrate-Phosphate-Dextrose-Adenine): An anticoagulant-preservative solution for whole blood, containing adenine which helps extend RBC storage life up to 35 days. (Ch. 1, Ch. 13)

CP2D (Citrate-Phosphate-Dextrose-Dextrose): An anticoagulant-preservative solution containing double the amount of dextrose compared to CPD, still allowing RBC storage for 21 days. (Ch. 1)

Crossmatch: A laboratory test that directly mixes a recipient's plasma/serum with a donor's red blood cells to detect any serological incompatibility before transfusion. The AHG (Antiglobulin) crossmatch is the most sensitive form for detecting IgG antibodies. (Ch. 9, Ch. 11)

Cryoprecipitate (Cryoprecipitated Antihemophilic Factor): A plasma component rich in Factor VIII, von Willebrand factor, fibrinogen, Factor XIII, and fibronectin. It is prepared by thawing Fresh Frozen Plasma (FFP) at 1-6°C and collecting the cold-insoluble precipitate. (Ch. 6)

Cryptantigen: An antigen on the red blood cell surface that is normally hidden but can become exposed under certain conditions (e.g., by bacterial enzymes in T-activation), potentially leading to polyagglutination. (Ch. 3)

Cytokines: Small soluble proteins released by cells (especially immune cells like leukocytes) that act as signaling molecules, mediating and regulating immunity, inflammation, and hematopoiesis. Implicated in Febrile Nonhemolytic Transfusion Reactions. (Ch. 4)

D

D Antigen: The most immunogenic and clinically important antigen in the Rh blood group system. Its presence on red blood cells determines if an individual is RhD positive; its absence means they are RhD negative. (Ch. 10)

DAT (Direct Antiglobulin Test): A laboratory test used to detect in vivo sensitization of red blood cells – that is, to determine if a patient's RBCs are already coated with IgG antibodies and/or complement components while circulating within their body. (Ch. 9)

Dehydration: A condition caused by excessive loss of body fluid. Can be a concern with mannitol use in neonates. (Ch. 13)

Dextrose (Glucose): A simple sugar that serves as the primary energy source for red blood cell metabolism (via glycolysis) during storage, helping to maintain ATP levels and cell viability. Found in anticoagulant-preservatives and additive solutions. (Ch. 1, Ch. 13)

DIN (Donation Identification Number): A unique, globally standardized alphanumeric code assigned to each unit of donated blood as part of the ISBT 128 labeling system. It is essential for ensuring the traceability and accurate identification of blood products. (Ch. 2)

Directed Donation: A blood donation collected from a specific individual (the donor) intended for transfusion to a designated recipient. If from a blood relative, irradiation is required. (Ch. 5)

Diuretic: A substance that promotes diuresis, which is an increased production of urine. Mannitol is an osmotic diuretic. (Ch. 13)

Doppler Ultrasound (Middle Cerebral Artery - MCA): A non-invasive specialized ultrasound technique used to measure the velocity of blood flow. In fetal medicine, measuring the peak systolic velocity (PSV) in the MCA is a key method for assessing the severity of fetal anemia. (Ch. 12)

Duffy Blood Group System (Fy): A clinically significant blood group system with antigens like Fya and Fyb. Antibodies to Duffy antigens (e.g., anti-Fya) can cause hemolytic transfusion reactions and HDFN. (Ch. 10, Ch. 11 - as examples of minor antigens)

E

ECMO (Extracorporeal Membrane Oxygenation): A life-support technique that provides cardiac and/or respiratory support to patients whose heart and/or lungs are severely diseased or damaged. Neonates on ECMO may require washed RBCs due to large transfusion volumes. (Ch. 3)

Electrolytes: Minerals in body fluids that carry an electric charge, such as potassium, sodium, and chloride. Imbalances can be critical, especially in neonates. Washing removes excess extracellular potassium from stored RBCs. (Ch. 3)

Electronic Crossmatch (Computer Crossmatch): A computer-assisted crossmatch that uses validated computer systems to confirm ABO compatibility between donor and recipient, replacing the immediate spin or serological crossmatch under specific, strict criteria (e.g., negative antibody screen, history of no clinically significant antibodies). (Ch. 11 - mentioned in Q&A)

Elution: A laboratory procedure used to dissociate or remove antibodies that are bound to the surface of red blood cells (e.g., from a positive DAT). The recovered antibody (in the eluate) can then be tested to determine its specificity.

Enhancement Media: Reagents like LISS (Low Ionic Strength Saline) or PEG (Polyethylene Glycol) used in immunohematology testing, particularly the IAT, to promote or enhance antigen-antibody reactions by reducing the zeta potential or increasing antibody uptake. (Ch. 9)

Epitope: The specific part of an antigen molecule to which an antibody attaches.

Erythrocytes: See Red Blood Cells.

Exchange Transfusion: A medical procedure in which a significant portion of a patient's blood volume (often a neonate with severe HDFN or hyperbilirubinemia) is removed and simultaneously replaced with donor blood. (Ch. 3, Ch. 13)

Expiration Date (Shelf Life): The date after which a stored blood component is no longer considered safe or effective for transfusion. This can be affected by the anticoagulant-preservative, additive solutions, modifications like irradiation, or if the system becomes "open." (Ch. 1, Ch. 2, Ch. 3, Ch. 5, Ch. 6)

F

Febrile Nonhemolytic Transfusion Reaction (FNHTR): A common type of adverse transfusion reaction characterized by a temperature increase of ≥1°C (associated with transfusion), often accompanied by chills and rigors. It is not caused by red cell hemolysis but is typically due to cytokines released by or in response to donor leukocytes, or pre-formed cytokines in platelet components. Largely preventable by leukoreduction. (Ch. 4)

Fc Portion (Fragment, crystallizable): The "tail" region of an antibody molecule (immunoglobulin) that interacts with cell surface receptors and complement proteins. Anti-IgG in AHG reagent typically binds to the Fc portion of IgG antibodies coating RBCs. (Ch. 8)

FFP (Fresh Frozen Plasma): Plasma that is separated from whole blood and frozen (typically at -18°C or colder) within a specified time after collection (usually 8 hours for "FFP," or within 24 hours for "Plasma Frozen Within 24 Hours - PF24") to preserve the activity of labile coagulation factors. (Ch. 6)

Fludarabine: A potent immunosuppressive drug used in chemotherapy. Patients receiving fludarabine often require irradiated blood components to prevent TA-GvHD. (Ch. 5)

Forward Grouping (Cell Grouping): The part of ABO/Rh typing that involves testing a patient's red blood cells with known commercial antisera (anti-A, anti-B, anti-D) to determine the A, B, and D antigens present on their cell surface. (Ch. 10)

Freezing (of RBCs): A method for long-term storage of red blood cells (up to 10 years or more), typically using glycerol as a cryoprotective agent to prevent ice crystal damage. Frozen RBCs must be thawed and deglycerolized (washed) before transfusion. (Ch. 3)

G

Gamma Rays: A type of high-energy ionizing radiation used in blood irradiators to damage the DNA of T-lymphocytes, preventing TA-GvHD. (Ch. 5)

Globulins: A group of proteins found in blood plasma, including immunoglobulins (antibodies) and complement components. AHG reagent targets these human globulins when they are coating RBCs. (Ch. 8)

Glucose: See Dextrose.

Glycerol: A cryoprotective agent added to red blood cells before freezing. It prevents damage from ice crystal formation during the freezing and thawing process. It must be thoroughly removed by washing before the red cells can be transfused. (Ch. 3)

Granulocytes: A category of white blood cells characterized by the presence of granules in their cytoplasm; includes neutrophils, eosinophils, and basophils. Transfusions of granulocyte components carry a high risk of TA-GvHD and must be irradiated. (Ch. 5)

Gray (Gy): The SI unit of absorbed radiation dose, used to quantify the amount of radiation delivered during blood irradiation. (Ch. 5)

H

Haplotype (HLA): A set of HLA genes inherited together from one parent on one chromosome.

HDFN (Hemolytic Disease of the Fetus and Newborn): A condition resulting from the destruction of fetal or neonatal red blood cells by maternal IgG alloantibodies that have crossed the placenta. The antibodies are directed against paternally inherited antigens present on the fetal/neonatal RBCs but absent on maternal RBCs. (Ch. 3, Ch. 7, Ch. 11, Ch. 12)

Hematocrit (Hct): The proportion of the total blood volume that is occupied by red blood cells, expressed as a percentage or a decimal fraction. (Ch. 1, Ch. 12)

Hemoglobin (Hb): The iron-containing oxygen-transport protein in red blood cells. (Ch. 1)

Hemoglobin S (HbS): An abnormal variant of hemoglobin that causes red blood cells to become sickle-shaped under certain conditions. Present in individuals with sickle cell disease or sickle cell trait. Blood units containing HbS can pose problems for leukofiltration and are generally avoided for IUTs and some other specific patient populations. (Ch. 4, Ch. 12)

Hemolysis: The lysis (rupture or destruction) of red blood cells, leading to the release of hemoglobin into the surrounding plasma or fluid. Can occur in vivo (e.g., due to an incompatible transfusion) or in vitro (e.g., during improper storage or handling). (Ch. 1, Ch. 3, Ch. 5, Ch. 7, Ch. 11)

Hemolytic Transfusion Reaction (HTR): An adverse reaction to blood transfusion characterized by the hemolysis of transfused red blood cells (or, rarely, recipient red cells), usually due to an immunological incompatibility between donor red cell antigens and recipient antibodies. Can be acute or delayed. (Ch. 7, Ch. 11)

HLA (Human Leukocyte Antigen): A complex group of genes that code for proteins found on the surface of most nucleated cells in the body. These proteins are critical for the immune system's ability to distinguish "self" from "non-self." Differences in HLA types are major factors in transplant rejection and can lead to HLA alloimmunization after transfusion, causing FNHTRs or platelet refractoriness. (Ch. 4, Ch. 5)

Hodgkin's Lymphoma: A type of cancer originating from lymphocytes. Patients with Hodgkin's lymphoma often require irradiated blood components due to underlying immune dysfunction. (Ch. 5)

Hydrophilic: "Water-loving"; describes surfaces or molecules that interact favorably with water. Leukoreduction filters often have hydrophilic surfaces. (Ch. 4)

Hydrops Fetalis: A severe and often fatal fetal condition characterized by excessive accumulation of fluid in two or more fetal serous cavities (e.g., ascites, pleural effusion, pericardial effusion) and subcutaneous tissues. It is often a consequence of severe fetal anemia and heart failure, as seen in HDFN. (Ch. 11, Ch. 12)

Hyperbilirubinemia: An elevated level of bilirubin in the blood, leading to jaundice. A common issue in newborns with HDFN. (Ch. 11)

Hyperkalemia: An abnormally high concentration of potassium in the blood. A risk for neonates or patients with renal impairment receiving transfusions of older stored or irradiated red blood cells due to potassium leakage from RBCs. (Ch. 3, Ch. 5)

Hyperosmolality: An abnormally high osmolality (concentration of solutes) in the blood. A theoretical concern with large volumes of mannitol-containing additive solutions in neonates. (Ch. 3)

Hypotension: Abnormally low blood pressure. Rarely associated with bedside leukoreduction in the past. (Ch. 4)

Hypovolemia: Decreased volume of circulating blood in the body. Can be a consequence of mannitol's diuretic effect. (Ch. 13)

Hypoxia (Tissue): A deficiency in the amount of oxygen reaching the body tissues. Can be exacerbated by transfusion of RBCs with low 2,3-DPG. (Ch. 1)

I

IAT (Indirect Antiglobulin Test): A laboratory test used to detect in vitro sensitization of red blood cells. It determines if antibodies present in a plasma or serum sample can bind to specific antigens on reagent or donor red blood cells under controlled laboratory conditions (incubation, then addition of AHG). Common uses include antibody screening, antibody identification, and crossmatching. (Ch. 9)

IgA (Immunoglobulin A): A class of antibody found primarily in mucous secretions, but also present in plasma. Individuals deficient in IgA who have developed anti-IgA antibodies are at risk for anaphylactic transfusion reactions if transfused with plasma-containing components. (Ch. 3)

IgG (Immunoglobulin G): The most abundant class of antibody in human serum and a major component of the secondary immune response. Many clinically significant red blood cell alloantibodies are IgG. IgG molecules are typically monomeric, can cross the placenta (implicated in HDFN), and often require the AHG test for detection as they may sensitize RBCs without causing direct agglutination. (Ch. 7, Ch. 8, Ch. 9)

IgM (Immunoglobulin M): A large, pentameric class of antibody, often the first type produced during a primary immune response. Many "naturally occurring" antibodies (e.g., ABO antibodies like anti-A and anti-B) and many cold-reactive antibodies are IgM. Due to their size and multiple binding sites, IgM antibodies are often very efficient at causing direct agglutination and activating complement. IgM typically does not cross the placenta. (Ch. 7, Ch. 8)

Immune Alloantibody (Red Cell Stimulated Alloantibody): An alloantibody produced as a result of direct exposure of an individual's immune system to foreign red blood cell antigens, typically through blood transfusion, pregnancy (fetal-maternal hemorrhage), or transplantation. (Ch. 7)

Immune Complex: A cluster formed by the binding of antibodies to antigens. These complexes can activate complement or interact with immune cells. (Ch. 4)

Immunocompromised: Having a weakened or impaired immune system, making an individual more susceptible to infections and less able to effectively eliminate foreign cells (like donor T-lymphocytes in TA-GvHD). (Ch. 4, Ch. 5)

Immunogenic: Capable of provoking an immune response (e.g., antibody production). The D antigen is highly immunogenic.

Immunoglobulin: A protein molecule produced by plasma cells that functions as an antibody, capable of binding specifically to an antigen. Major classes include IgG, IgM, IgA, IgD, and IgE. (Ch. 7)

In Vitro: ("In glass") Refers to biological processes or reactions conducted outside a living organism, typically in a laboratory setting such as a test tube or microplate. The IAT detects in vitro sensitization. (Ch. 8, Ch. 9)

In Vivo: ("In the living") Refers to biological processes or reactions occurring within a living organism. The DAT detects in vivo sensitization. (Ch. 8, Ch. 9)

Incubation: In laboratory testing, a step where reactants (e.g., serum and cells) are allowed to sit together, often at a specific temperature (e.g., 37°C for IAT), for a defined period to allow for optimal antigen-antibody binding (sensitization) to occur. (Ch. 9)

Indicator Labels (Irradiation): Special labels attached to blood bags that change color or appearance upon exposure to a sufficient dose of ionizing radiation, providing a visual confirmation that the unit has been irradiated. (Ch. 5)

Inosine: A component of some red blood cell rejuvenation solutions. It can be toxic if transfused in large amounts, hence rejuvenated cells are typically washed before transfusion. (Ch. 1)

Intrauterine Transfusion (IUT): A specialized medical procedure involving the transfusion of red blood cells to a fetus while it is still inside the mother's uterus, primarily to treat severe fetal anemia. (Ch. 3, Ch. 5, Ch. 12)

Irradiation (Blood): The process of exposing cellular blood components (RBCs, Platelets, Granulocytes) to a controlled dose of ionizing radiation (gamma rays or X-rays) to damage the DNA of donor T-lymphocytes, thereby rendering them incapable of proliferating and causing Transfusion-Associated Graft-versus-Host Disease (TA-GvHD). (Ch. 3, Ch. 5, Ch. 12)

ISBT 128: An international standard developed by the International Society of Blood Transfusion (ISBT) for the identification, labeling, and information transfer of medical products of human origin, including blood, cells, and tissues, using standardized barcodes and data structures to enhance safety and traceability worldwide. (Ch. 2)

Isotonic Solution: A solution having the same osmotic pressure as blood plasma, preventing red blood cells from shrinking or swelling due to osmotic changes. Normal saline (0.9% NaCl) is an isotonic solution.

J

Jaundice: A yellowish discoloration of the skin, mucous membranes, and sclerae (whites of the eyes) caused by an excess of bilirubin in the blood (hyperbilirubinemia). Can be a sign of hemolysis. (Ch. 11)

Kidd Blood Group System (Jk): A clinically significant blood group system with antigens like Jka and Jkb. Antibodies to Kidd antigens (e.g., anti-Jka) are notorious for causing delayed hemolytic transfusion reactions and can be difficult to detect as their titers may decline over time. (Ch. 10, Ch. 11 - as examples of minor antigens)

K

Kell Blood Group System (K, k, Kpa, Kpb, Jsa, Jsb): A complex and clinically significant blood group system. The K antigen (KEL1) is highly immunogenic. Anti-K can cause severe HTRs and HDFN. (Ch. 10, Ch. 11)

Kernicterus: A serious neurological condition in newborns resulting from the deposition of unconjugated bilirubin in brain tissues, particularly the basal ganglia. It can occur with severe hyperbilirubinemia, often associated with HDFN. (Ch. 11)

L

Labile Coagulation Factors: Clotting factors in plasma that lose their activity relatively quickly during storage, such as Factor V and Factor VIII. FFP is frozen rapidly to preserve these.

Lattice Formation: The second stage of agglutination, where antibody molecules (with at least two antigen-binding sites) form cross-links or bridges between multiple sensitized red blood cells, creating a visible network or clump. (Ch. 8)

Lectin: A protein, often of plant origin (e.g., anti-A1 lectin from Dolichos biflorus), that binds specifically to carbohydrate structures (like blood group antigens) and can cause agglutination, similar to an antibody.

Leukocyte (White Blood Cell / WBC): A type of blood cell involved in the body's immune defenses. Donor leukocytes in transfused blood can cause adverse reactions like FNHTRs, HLA alloimmunization, and CMV transmission. (Ch. 4)

Leukofiltration: The process of removing leukocytes from blood components by passing them through specialized filters designed to trap or adsorb white blood cells. (Ch. 4)

Leukoreduction: The general process of reducing the number of leukocytes in a blood component, typically to meet specific quality standards (e.g., Ch. 4, Ch. 12)

LISS (Low Ionic Strength Saline/Solution): An enhancement medium used in immunohematology testing (e.g., IAT) to reduce the ionic strength of the reaction environment. This decreases the zeta potential around red blood cells, allowing antibodies (especially IgG) to approach and bind to antigens more readily, thus enhancing sensitization. (Ch. 9)

Low Volume Unit (Blood Collection): A unit of whole blood collected where the volume of blood drawn is less than the standard amount for the collection bag, potentially leading to an improper anticoagulant-to-blood ratio. RBCs from such units may be usable if within certain limits, but other components like platelets are typically not prepared. (Ch. 1)

M

Mannitol: An osmotic diuretic and sugar alcohol, used as a component in some red blood cell additive solutions (e.g., SAGM, AS-1, AS-5) primarily to help stabilize red cell membranes and reduce hemolysis during storage. Its use raises concerns for large-volume transfusions in neonates. (Ch. 1, Ch. 3, Ch. 13)
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