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430–431
Critically ill patients, 477–478
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Decay‐accelerating factor (DAF), 193
Deglycerolizing procedures, 73–74
Delayed hemolytic transfusion 

reaction (DHTR), 382–383, 
533

Delayed hypersensitivity, 385
Dendritic cells, 494t, 505–6
Dengue virus, 427
Denis, Jean, 2
Department of Health and Human 

Services (HHS), 25

Dephenhydramine, 384
Dextran sulfate columns, 549
Dextran‐acrylamide particles, 214
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Dombrock (Do) system, 192
Dombrock glycoprotein, 200
Donated blood, sequence of testing  

of, 159t
Donath–Landsteiner antibody, 190
Donor arm preparation for blood 

collection, 50t
Donor blood, tests for, 150t
Donor laboratory testing, 503
Donor leukocyte infusion (DLI), 505
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Donor‐recipient matching, 134
Doppler measurement, 233
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leukapheresis, 132
storage for transfusion, 133–134

Granulocyte, 82, 131–132, 204–206, 
205t

alloantigens, 205t
anaplasmosis, 429
compatibility, 236
donors, 57
mobilization in normal donors, 484
transfusion, 9, 286, 275–276, 329, 

389, 465–466
Granulocyte‐specific antigens, 205t
Guidelines, adherence to, 102
Guillain‐Barré syndrome, 522–529
Guillian–Barré disease, 537
GVHD, transfusion‐associated, 

395–396, 396t

Haemonetics instruments, 128–129, 128f
Haemonetics system, 125, 126

Multiple Component System 
(MCS), 129

Hageman factor, 381
Haplotypes, HLA, 447–448, 447f
Haptoglobin, 387
Harvey,William, 2
Health professional education 

program, 102

HemAssist, 91
Hematologic diseases, 531, 532

cold agglutinin disease, 532
cryoglobulinemia, 532
thrombotic thrombocytopenic 

purpura (TTP), 531–532
Hematologic malignancies, 284
Hematoma, 55, 60
Hematopoietic cell transplantation 

(HCT), 58
See also Transfusion therapy, and 

bone marrow
Hematopoietic growth factors, 475t

erythropoietin (EPO)
acquired immune deficiency 

syndrome (AIDS), 476–477
anemia of chronic disease, 

475–476
anemia of prematurity, 477
autologous blood donors, 477
bone marrow transplantation, 

477
chronic renal failure, 474
complications of, 478
critically ill patients, 477–478
description and pharmacology, 

474, 476t
perioperative situations, 477

granulocyte colony‐stimulating 
factor (G‐CSF)

AIDS, 480
aplastic anemia, 480
description and pharmacology, 

478, 479t
granulocyte mobilization in 

normal donors, 484
neutropenia due to marrow 

suppression, 478–479
stem cell mobilization in normal 

donors, 480–4, 481f,  
482t, 483f

second generation 
thrombopoieticgrowth factors, 
485–6

thrombopoietin
description and pharmacology, 

484–5
due to marrow suppression, 485
megakaryopoiesis, stimulation of, 

485
in vitro uses of, 486
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Hematopoietic progenitor cells 
(HPCs), 37, 492–500, 494t, 
494–5t, 499t

Hematopoietic stem cell preservation
cryopreservation, 497–498
liquid preservation, 497

Hematopoietic stem cell products, 
371–373, 372t

bone marrow, 496–497,  
498–9, 499t

peripheral blood stem cells, 499
umbilical cord blood (UCB), 

499–500
Hematopoietic stem cell transfusion, 

262, 263t, 372t
Hematopoietic stem cells, 496
Hemochromatosis patients as blood 

donors, 47
Hemoglobin testing, 48
Hemoglobin, 90

function, 312–313
Hemoglobinopathies. See Transfusion 

therapy
Hemolink, 91
Hemolysis, 371

mechanical, 60
Hemolytic anemia, 429
Hemolytic disease of newborn (HDN), 

6, 181, 329
at‐risk fetus, monitoring of, 

233–234, 234t
HDN‐Rh globulin prevention, 

234–235
laboratory investigation, 232–233
Rh typing, 235
prevention, 234–235
See also Laboratory detection of 

blood groups
Hemolytic transfusion reactions, 

380–382, 380t, 382f, 382t
signs and symptoms of, 392t

Hemophilia
A (factor VIII deficiency), 337, 337t
B (factor IX deficiency), 337

Hemopure, 91
Hemorrhage, 4
Hepatitis A virus (HAV), 166, 415
Hepatitis B core antibody (anti‐HBc), 

161, 417
Hepatitis B surface antigen (HBsAg), 

160

Hepatitis B virus (HBV), 415–417, 
416f

Hepatitis B, NAT for, 161
Hepatitis C antibody (anti‐HCV), 161
Hepatitis C virus (HCV), 418
Hepatitis E virus (HEV), 419
Hepatitis G, 418–419
Hepatitis tests. See Laboratory testing 

of donated blood
Hepatitis, surrogate testing for, 

161–162
Hereditary hemochromatosis (HHC), 

47, 467
Heterodimers, 451
Heterophil‐positive mononucleosis, 

425
Histamine, 385
History, 1–10

ancient times, 1
anticoagulation, 4–5
apheresis, 9
blood banking/banks, 5
blood groups, discovery of, 4
cadaver blood, 5–6
coombs and antiglobulin serum, 

6–7
cryoprecipitate and factor VIII, 8
first transfusions (in US), 4
granulocyte transfusions, 9
leukocyte antigens and antibodies, 

8–9
plasma, 7
plastic bags and blood components, 

7–8
platelet collection/storage/

transfusion, 9
red cell preservation, 8
Rh blood group system, 6
Rh immunization, prevention of, 6
time period

1500–1700, 1–3
1800s, 3
World War II, 7

HIV. See Human immunodeficiency 
virus (HIV)

HLA. See Human leukocyte antigens 
(HLA)

Hospital blood bank operations, 
571–572, 571t

Hospital Laboratory Accreditation 
Program (HLAP), 25–26
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Human herpesvirus 6 (HHV‐6)/
Human herpesvirus 8 
(HHV‐8), 426

Human immunodeficiency virus (HIV)
antibody tests, 421
antigen testing, 159–160, 421
infection and AIDS (See under 

Transfusion‐transmitted 
diseases)

laboratory screening tests, 420
testing, 158

Human leukocyte antigen (HLA) 
matching, 286–287

for platelet transfusion, 271–272, 
272f

Human leukocyte antigen (HLA) 
system in transfusion medicine

clinical HLA testing for 
transplantation

cellular assays, 453
HLA antibody screening, 455
lymphocyte crossmatch, 455
molecular typing of HLA alleles, 

453–455, 453t
serologic typing of HLA antigens, 

452–453
genomic organization of 

humanMHC, 446–447
HLA haplotypes, 447–448, 447f
human minor histocompatibility 

antigens, 456
immunologic role of (peptide 

presentation), 450–452
structure and polymorphism of, 

448–450, 449f
tissue expression of, 448
in transfusion therapy

Febrile nonhemolytic transfusion 
reaction (FNHTR), 465

granulocyte transfusion, 465–466
HLA alloimmunization, 461
HLA‐disease association, 467
neonatal alloimmune 

thrombocytopenia (NAIT), 
466–467

parentage HLA testing, 468
refractoriness to platelet 

transfusion, 462–463
transfusion‐associated graft‐

versus‐host disease (TA‐
GVHD), 463–465

transfusion‐related acute lung 
injury (TRALI), 466

in transplantation, 456–457
allogeneic hematopoietic stem 

cell transplantation,  
459–460

solid organ transplantation, 
457–459

Human leukocyte antigen (HLA), 8, 
18, 166

Human minor histocompatibility 
antigens, 456

Human platelet alloantigens,  
202–203t

Human T‐lymphotrophic virus 
(HTLV), 160, 423–424

Human transfusion, 3
Hydroxyethyl starch (HES), 57, 61, 82, 

132, 304, 539
in leukapheresis, 132

Hyperacute rejection, 457, 458
Hyperhemolysis, 335
Hypersensitivity, passive transfer of, 

401
Hypertension, 61
Hyperviscosity syndrome, 532
Hypocalcemia, 313
Hypofibrinogenemia, 261
Hypo‐proliferative thrombocytopenia, 

263
Hypotension, 394
Hypotensive reactions, 388
Hypothermia, 313, 399

Identity theory, 30
Idiopathic thrombocytopenicpurpura, 

AIDs‐related, 535
IgA deficiency.

screening donors for, 167
See also Transfusion therapy

IgM antibodies, 226
Ii blood group antigens, 194–195
Immune cytopenias, 322
Immune serum globulin, 85–87
Immune system, 252
Immunization, 181

after blood transfusion, 394t
to blood group antigens, 394, 394t

Immunotherapy, 506, 507
In vivo red cell compatibility testing, 

231–232
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Incentives, role of, 34
Incompatible crossmatch, patient with, 

230–232
Indian (In) system, 193–194
Infusion pumps, 369
Infusion solutions, 365
Inspection and Accredition (I&A) 

program, 25
Integral plastic bag system, 71f
Integrated model (blood donation), 

30–31
Intensive care units (ICU), 477
Intermittent‐flow centrifugation, 

123–125
Internal quality audits, 568
International normalized ratio (INR), 

253
International Organization for 

Standardization (ISO), 563t, 
564

International Society for Blood 
Transfusion (ISBT), 22–3

Intracellular adhesion molecule 
(ICAM), 191

Intraoperative blood salvage. See 
Autologous blood donation 
and transfusion

Intravenous immune globulin (IVIG), 
41, 86–87, 342–344, 466, 529, 
533, 535

Intravenous infusion sets, 363
Investigational device exemptions 

(IDEs), 509
Investigational new drug  

(IND), 493t
Iron overload, 401
Irradiated blood components, 328

acquired immune deficiency 
syndrome, 285–286

allogeneic bone marrow 
transplantation, 284

aplastic anemia, 285
autologous bone marrow 

transplantation, 284
congenital immune deficiency, 285
fetus, 285
granulocyte transfusions, 286
hematologic malignancies, 284
HLA matching, 286–287
neonates, 285
noncellular blood components, 286

solid tumors, 285
See also Blood components, clinical 

uses of
Irradiation

of blood components, 82, 281–282
quality control of, 283
storage, 282–283
See also Plasma derivatives

John Milton Hagen (JMH), 194
Joint Commission on Accreditation of 

Healthcare Organizations 
(JCAHO), 574

Kell glycoprotein, 200
Kell system, 185–186
Kidd system, 187
Kidney transplantation, 277–278, 

322–323
Knops (Kn) system, 193

Labeling, 49
errors, 361
systems, 223–224

Laboratory detection of blood groups
direct antiglobulin test (DAT), 215, 

215t
hemolytic disease of newborn 

(HDN), 232–235
at‐risk fetus, monitoring of, 

233–234, 234t
HDN‐Rh globulin prevention, 

234–235
laboratory investigation,  

232–233
Rh typing, 235

immunologic mechanisms of red 
cell destruction, 210–211

incompatible crossmatch, patient 
with, 230–232

in vivo red cell compatibility 
testing, 231–232

phagocytosis related assays, 232
red cell antibody‐antigen reaction

agglutination, 211
antigen–antibody reaction 

enhancement, 212–213
detection tests, 214–215

red cell antibody identification, 
224–226, 225f

absorption, 226
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chemical modification of test red 
cells, 224

elution, 226
enzymes and enhancement 

media, 224
neutralizing/inhibitor substances, 

226
sulfhydryl reagents, 226

red cell availability for transfusion
blood availability, 226–228, 227t, 

230
crossmatch, emergency, 229
surgical blood ordering 

(standard/maximum), 228
type and screen, 228–229
uncrossmatched red cells, 229–230

red cell compatibility testing, 
216–217, 216t, 217t

ABO and Rh typing, 218–219, 
219t

crossmatch, 221–223
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Leukocyte‐reduced red blood cells, 
75–77, 76t

definition of component, 75
leukocyte depletion filters, 76–77
leukodepletion, history of, 75–76, 

76t
Leukocytes, 8–9

antibodies, 8–9, 386
antigens, 8–9
in blood components, adverse 

effects of, 76t, 378t
Leukodepletion,
Leukopenia, 341
Lewis system, 190–191
Libavius, Andreas, 1–2
Licensure, 24, 25, 68t
Lipids, 173
Liquid preservation, 497
lookback, objectives of, 162–163
Lower, Richard, 2
Low‐ionic‐strength solution (LISS), 

213
Lupus anticoagulant, 341
Lutheran antigen, 188, 197
Lutheran system, 188
LW system, 191
Lyme disease, 429
Lymphocytapheresis, 134–135
Lymphocyte crossmatch, 455
Lymphocyte depletion, 60–61
Lymphocytotoxicity, 134
Lymphoplasmapheresis, 534
Lymphoproliferative disease, 506

Major histocompatibility complex 
(MHC), 505

Malaria, 428
Massive transfusions, 308–309, 309t

coagulopathy in, 309–310
Mauroy, Antoine, 2–3
McLeod phenotype, 186
Mechanical barrier system, 362
Mechanical hemolysis, 60
Medical Event Reporting System for 

Transfusion Medicine (MERS‐
TM), 570

Medical history of whole blood 
donors, 43–47, 44–45t

Medications, 365
Medico‐Chirurgical Society of 

London, 3

Megakaryocyte growth and 
development factor (MGDF), 
485

Megakaryopoiesis, stimulation of, 485
Mendelian inheritance of HLA 

haplotypes, 448f
Mesenchymal stem cells (MSCs), 507
Microaggregates, 313–314
Microbial receptor, 200
Microchimerism, 399
Microhematocrit, 48
Middle cerebral artery (MCA), 233
Military trauma center, 311
Minimal donor exposure programs, 

116–117
Minor crossmatch, 222–223
Minor histocompatibility antigen, 456
Mixed lymphocyte culture  

(MLC), 274
MNSs system, 188–189
Molecular typing of HLA alleles, 

453–455, 453t
Molecules, function of. See Blood 

groups
Monoclonal gamopathies, 530
Monocyte monolayer assay (MMA), 

232
Mononuclear cell apheresis, 

complications in, 62
Mononuclear cell collection, 

lymphocytapheresis for, 
134–135

Mortality risk scores, 458
Mortality, overall, 398–399
Multiple coagulation factors, 

deficiency of, 255–259
disseminated intravascular 

coagulation, 259
massive transfusion, 258–159
prothrombin‐complex deficiency, 

257–258, 258f
Multiple Component System (MCS), 

129
Multiple myeloma, 531
Multiple sclerosis, 529
Murine myeloproliferative leukemia 

virus, 484
Myasthenia gravis, 529
Mycoplasma pneumoniae infection, 

195
Myelogenous leukemias, 545
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Myeloid recombinant growth factor 
therapy, 478, 479t

Myocardial repair, 507

Nageotte chamber, 77
NAT. See Nucleic acid amplification 

testing (NAT)
National Academy of Sciences, 281, 

433
National Blood Foundation, 21
National Cancer Institute (NCI), 9, 

125
National Institutes of Health (NIH), 9, 

244, 417
National Marrow Donor Program 

(NMDP), 36, 459–460, 497
Natural killer (NK) cells, 451–2, 505
NCI‐IBM Blood Cell Separator, 125
Neonatal alloimmune neutropenia, 

344–345
Neonatal alloimmune 

thrombocytopenia (NAIT), 
343–344, 466–467

Neonates, 277, 285
transfusion for, 325–331, 370–371

Nerve injuries, 54
Neurologic diseases, 522
Neuromyelitis optica, 530
Neutropenia

chronic benign, 479
due to marrow suppression, 

478–479
neonatal alloimmune, 344–345

Neutrophils, 204–205, 387
Nitric oxide, 243
Noncellular blood components, 286
Nongovernmental blood bank 

organizations. See Blood 
supply

Nonhospital setting, transfusion in, 
373

Nonimmunologic complications of 
blood transfusion. See 
Transfusion, complications of

Nonimmunologic hemolysis, 384
Noninfectious serious hazards of 

transfusion (NISHOT), 377
Nucleic acid amplification testing 

(NAT), 160, 163–164, 417, 421
for hepatitis B, 161

Nursing care of patients, 369–370

Octaplas, 87, 88t
OK system, 194
Opponent process theory, 30
Optional tests for donor blood. See 

Laboratory testing of donated 
blood

Organ preservation, 458
Organizational influences on blood 

donation, 33–34
Osmotic hemolysis, 73
Outpatient transfusions, 19
Oxalic acid, 5

P system, 189–190
Packed red blood cells (PRBCs), 

72, 311
Panel reactive antibody (PRA), 455
Parasitic diseases, 427–429

Chagas’ disease, 428–9
malaria, 428

Parentage HLA testing, 468
Paroxysmal cold hemoglobinuria, 190
Paroxysmal nocturnal hemoglobinura 

(PNH), 200, 324–325
Parvovirus, 424–425

and hepatitis A virus, 166
Passenger lymphocyte‐related 

hemolysis, 383–4
Passenger lymphocytes, 324
Passive transfer of hypersensitivity, 

401
Pasteurization, 83
Pathogen inactivation techniques, 

87–89, 274
Pathogen‐inactivated blood 

components. See Blood 
components

Patient blood management (PBM), 
100–101, 101t

acute normovolemic hemodilution, 
110–112, 112t

allogeneic transfusion, 103, 106
blood use monitoring, 102
directed‐donor blood, 115–116
donors, 477
evidence‐based guidelines for 

transfusion, 101
guidelines, adherence to, 102
hemostatic agents minimizing 

transfusion, 115
intraoperative blood salvage
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blood salvage, development of, 
112–113

devices used for, 113–114, 113t
limiting blood loss for laboratory 

testing, 115
minimal donor exposure programs, 

116–117
ordering practices, 573
patient‐specific donation, 116
physician and health professional 

education program, 102
postoperative blood salvage, 

114–115
preoperative anemia detection and 

management, 102–3
preoperative autologous donor 

blood, 103–106, 104t
adverse reactions to, 107–108
blood donation by infectious 

patient, 108–109
collection processing, 107
complications of transfusion, 110, 

110t
cost‐effectiveness, 109–10
erythropoietin, use of, 109
indications for transfusion, 109
laboratory testing, 108
medical requirements, 106–107, 

106t
storage of blood, 107

Patient‐specific blood donation, 116
PBSC. See Peripheral blood stem cells 

(PBSC)
Pediatric patients, transfusion therapy 

in, 331–333
Pegelius, Magnus, 1
Pemphigus, 535
Peptide presentation, 450–452
Percutaneous mechanical 

thrombectomy, 384
Percutaneous umbilical cord blood 

sampling (PUBS), 233
Perfluorocarbon, 90, 91
Peripheral blood lymphocytes (PBLs), 

451–2
Peripheral blood mononuclear cells, 505
Peripheral blood platelet counts, 483f
Peripheral blood stem cells (PBSC), 

62, 497, 499
collection on normal donors, 

effects, 137

collection procedures, 136–137
concentrates, characteristics of, 

137–138, 137t, 138t
donor selection, 140
plasmapheresis and source plasma, 

140–141
quality control of, 138–139, 138t, 

139f
quantity of cells in, 138t
storage of, 139–140

Pertussis, malignant, 535
Phagocytosis, 133

related assays, 232
Philosophical Transactions of Royal 

Society, 2
Phlebotomists, 50t, 51
Phosphate‐dextrose (CPD), 503
Phosphatidylinositol, 173, 178f
Phosphatidyl‐inositol‐glycan (PIG), 

205
Photometers, 154
Photopheresis, 546–548, 547t
Phylogenetic analysis, 179
Physical examination of blood donor, 

47–49
Physician education program, 102
Physiology in red cell transfusion 

decisions, 242–244, 243t
Plasma Protein Therapeutics 

Association (PPTA), 22
Plasma, 78, 252

and blood program, 7
collection activity, 20
collection system (See Blood supply)
definitions of, 19
derivatives (See also Blood 

components)
coagulation factor concentrates, 

83–85, 84t
fibrinogen, 85
immune serum globulin, 85–87

exchange (See Therapeutic 
apheresis)

histamine, 385
protein depletion, 61
production for transfusion, 18

Plasmapheresis, 19
complications, 61
donors, 57–58
and source plasma, 140–141

Plasmodium falciparum, 193, 428
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Plasmodium knowlesi, 187
Plasmodium vivax, 187
Plastic bags, 9

and blood components, 7–8
Plasticizers, 314
Platelet collection/storage/transfusion, 9
Platelet transfusion, 262–274, 263t

active bleeding, treatment, 265–268, 
266f, 267f

outcome, 268–71
ABO and Rh in, 268–270
patient factors, 270, 271t
platelet concentrate factors, 271

prevention of bleeding 
(prophylaxis), 263–265, 264f

indications for transfusion, 264
platelet dose, 264–265

prophylaxis for invasive procedures, 
268

Platelet transfusion refractoriness, 270
management strategies, 271–274

alloimmunization prevention, 
274

crossmatching, 272–273, 273t
HLA matching, 271–272, 272f
other approaches, 273

platelet concentration volume, 
reduction of, 274

outcome, 270
Plateletpheresis, 129–130, 131, 262
Platelet‐rich plasma (PRP) method, 

80, 80f
Platelets, 88–89, 200–204, 202–203t, 

204t
additive solutions, 79t
apheresis, 262
compatibility, 235–236
concentrate, 79–82, 79t, 80f, 274
crossmatching272, 273
depletion, 57
depletion/damage, 60
function and storage of, 130
production, 17
refractoriness prevention, 274
refractory patient, 273, 273t
transfusion, 9, 262–274, 328, 341, 

388
Pluripotent hematopoietic stem cells, 

499
Poliovirus, 200
Polybrene, 213

Polyethylene glycol (PEG), 213
Polyheme, 91
Polymerase chain reaction  

(PCR), 454
Polypeptides, 177
Pool, Judith, 8
Positive direct antiglobulin tests, 

154–155
Postdonation care, 52
Postoperative blood salvage,  

114–115
Postpartum hemorrhage, 3
Postperfusion syndrome, 425
Posttransfusion purpura (PTP), 533
Pregnancy, 334
Pregnant women, 277

transfusion therapy, 340
Preoperative autologous donor blood, 

103–106, 104t
adverse reactions to, 107–108
blood donation by infectious 

patient, 108–109
cardiovascular conditions,  

106, 106t
collection processing, 107
complications of transfusion, 110, 

110t
cost‐effectiveness, 109–10
erythropoietin, use of, 109
indications for transfusion, 109
laboratory testing, 108
medical requirements, 106–107, 

106t
storage of blood, 107

Preservative solutions, anticoagulant, 8
Prestorage leukodepletion, 76
Pretransfusion testing, 326
Process analysis and management 

(PAM), 561
Procoagulant activity, 381
Progenitor cells, 82–83, 494t
Prophylaxis,

invasive procedures, 268
platelet transfusion, 268

Prothrombin‐complex deficiency, 
257–258, 258f

Pseudomonas, 389
Psoralen, 88
Psychosocial theories (to blood donor 

motivation), 30
Push‐pull technique, 334
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Quality assurance
in blood supply system, 564–569
leadership, 565
in patient therapy (See Blood 

banking and transfusion 
medicine)

systems, 560–564, 561t, 562t, 563t, 564t
in transfusion service, 570–574

Quality systems in blood supply. See 
Blood banking and transfusion 
medicine

Quality
hierarchy, 564t
principles (by AABB), 562t
in transfusion therapy, 570–571

Quinton–Mahurkar catheters, 536

Race/ethnicity of donors, 29
Radiation dose, 281–282
Radioimmunoblot assay (RIBA), 158
RAPH system, 194
Rare blood types, 197t, 345–346
RBC membrane proteins, 178f
Reagent red cells used for antibody 

identification, 225f
Receptors and adhesion molecules, 

198–199
Recurrent spontaneous abortions, 507
Red blood cell components, use of, 

246–250
Red blood cell transfusion, effects of, 

251–252
circulation, 251
hemoglobin concentration, 251
immune system, 252
red cell production, 252
transfused red blood cells, survival 

of, 252
see also blood components, clinical 

uses of
Red blood cells, 72–73, 72t

antibody detection, 153–154
component, description of, 73–74
frozen/deglycerolized, 73–75
leukocyte‐reduced, 75–77, 76t (See 

Leukocyte‐reduced red blood 
cells)

storage conditions/duration, 72t, 73
transfusions, 325–326
transfusion trigger, 244–245
washed red cells, 75

Red cell antibody characterizing, 196t
identification See Laboratory 

detection of blood groups)
Red cell antibody‐antigen reaction, 

detection
affinity column, 215
gel test, 214
slide/tiletest, 214
solid‐phase tests, 214
tube tests, 214
See also Laboratory detection of 

blood groups
Red cell antigen, 166

alteration, 198t
antibodies to, 195–196, 196t

Red cell aplasia, 533
Red cell availability for transfusion. 

See Laboratory detection of 
blood groups

Red cell blood groups. See Blood 
groups testing; Laboratory 
testing of donated blood

Red cells, 89
alloantibodies, 336
in AS‐1 (Adsol), 70t
clinical uses of, 246
see also blood components, clinical 

uses of
collection, 130–131, 131t
compatibility testing See Laboratory 

detection of blood groups
depletion, 504, 544
destruction, immunologic 

mechanisms of, 210–211
exchange, 544
function, 198, 199t
hemolysis, causes of, 380t
preservation, 8
products used, 326–327
structure, 197–198, 198t
universal, 89–90
washed, 75, 249–50

Refractoriness to platelet transfusion, 
462–463

management strategies, 271–274
alloimmunization prevention, 

274
crossmatching, 272–273, 273t
HLA matching, 271–272, 272f
other approaches, 273

outcome, 270
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Registration of blood donors, 42–43
Renal diseases

glomerulonephritis, rapidly 
progressive, 531

Goodpasture’s syndrome, 530
multiple myeloma, 531

Repeat identification of red cell 
antibodies, 217t

Respiratory problems, 394
Restriction fragment length 

polymorphism (RFLP), 453
Rh

antigen, 89–90
blood group system, 6
immunization, prevention of, 6
system See Blood groups
type, 151–152, 235–236

RHCE, 182
Rheumatoid arthritis, 534
Rh immune globulin (RhIG), 235
Rh‐incompatible transplants, 319–322, 

320f, 320t
Rh‐mismatched transplants, 321
Rh‐null individuals, 184
Riboflavin, 87–88
Robertson, Oswald, 5
Rocky mountain spotted fever 

(RMSF), 430
Rogers (Rg) and chido (Ch) system, 

193
Roller pumps, 369
Rous, Peyton, 69

Safe blood, strategies of, 42t
Scianna (Sc) system, 192
Scleroderma, 534
Screening test, 219–220, 221t
Sedimentation, 72
Seizures, 54
Semiautomated apheresis methods, 122
SEN virus, 419
Sepsis, 390t, 535

neonatal, 329
Sequence‐based typing, 454
Sequence‐specific oligonucleotide 

probe (SSOP) methods, 454
Sera testing, 344
Serial donations, complications of

leukapheresis donors, 57
plasmapheresis donors, 57–58
platelet depletion, 57

Serologic typing of HLA antigens, 
452–453

Serum chemistries, 482t
Severe combined immune deficiency 

(congenital), 279–280
Sickle cell disease (SCD), 329, 

333–336, 333t
components, 336
red cell antibodies, 334–335
transfusion, clinical indications for, 

333–334, 333t
transfusion reactions, 335

Simian foamy virus (SFV), 427
Single coagulation factors, deficiency 

of, 259–262
factor IX, deficiency of, 260–261
factor VIII, deficiency of, 262
fibrinogen, 261
hypofibrinogenemia, 261
von Willebrand’s disease,  

261–262
Single‐donor platelet concentrate 

production, 129–130
Single‐use reservoirs, 113
Slide/tile typing, 214
Social influences on blood donation, 

32–33
Socioeconomic characteristics, 29
Solid organ transplantation, 322–324, 

457–459, 533–534
Solid‐phase tests, 214
Solid tumors, 285
Solvent‐detergent plasma, 87, 88t, 254
Solvent‐detergent (SD) process, 84, 

254
Source plasma, 19, 140–141
Southern blotting analysis, 453
Spontaneous bleeding, 267
Standard operating procedures 

(SOPs), 561
Staphylococcal protein A (SPA) 

columns, 549–550
Staphylococcus epidermidis, 389
Stem cell

mobilization in normal donors, 
480–484, 481f, 482t, 483f

sources of, 492–3, 494t
transplantation, transfusion in, 461
See also Cellular engineering, 

hematopoietic stem cells, and 
progenitor cells
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Sterile connector devices,  
116–117

Stored red blood cells, clinical effects 
of, 246

Sulfhydryl reagents, 226
Surgical blood ordering (standard/

maximum), 228
Surrogate testing, 417–418

for hepatitis, 161–162
Syphilis, 412–413

testing of donated blood, 163
Systemic lupus erythematosis (SLE), 

534

T‐activation, 328
T lymphocytes, 500
Taq polymerase, 454
TEG/ROTEM, 310, 310f, 310t
Terumo Trima AccelTM, 127–128
Thalassemia, 335
Thawing, 77–78, 498
Theory of planned behavior (TPB) on 

blood donation, 31
Theory of reasoned action, 30
Therapeutic apheresis

in children, 550
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refractoriness, 533

amyotrophic lateral sclerosis 
(ALS), 530

autoimmune hemolytic anemia, 
533

autoimmune thrombocytopenia, 
533
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bacterial infections
leishmaniasis, 430
parasitic diseases, 428–429
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TT virus (TTV), 419
Tube tests, 214
Tullis, James, 123
Tumor cell purging, 500
Tumor vaccines (translational 

development), 495t

Ultraviolet B (UVB) irradiation, 
463, 464
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