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kala-azar (visceral leishmaniasis) 329,  

330
malaria 329, 329
parasitic 329, 330, 331
post-stem cell transplant 258–60, 259, 

260
and thrombocytopenia 283
toxoplasmosis 329
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see also HIV/AIDS

infectious mononucleosis 111–12
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iron regulatory protein 29
iron response elements 29
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JAK inhibitors 171
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Janus-associated kinase proteins see JAK 
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mantle cell lymphoma 223
multiple myeloma 236, 237
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T-cell 225–6
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see also specific types

lymphopenia 113
lymphoplasmacytic lymphoma
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lymphoproliferative diseases, post-transplant 
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macrophage colony-stimulating factor 
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and venous thrombosis 306
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laboratory findings 55–6, 55, 56
treatment 57–8, 57, 58
see also folate; vitamin B12

melphalan 142
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multiple myeloma 235
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mastocytosis 166, 175, 175
myelofibrosis 166, 167, 173–5
polycythaemia 168–72
thrombocythaemia 166, 167, 172–3, 
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non-Hodgkin lymphoma (continued )
treatment 220
see also specific subtypes

non-myeloablative conditioning 253
NOTCH signalling pathway 188

ALL 191
NOTCH-1 4
nutritional support of cancer patients 137–8

O blood group 336
obinutuzumab 143, 201
oestrogen therapy, and venous thrombosis 307
ofatumumab 143, 201
older patients

acute myeloid leukaemia 153
haematological changes 322

oncogenes 125
oral anticoagulants 315–18, 315–17

bridging anticoagulation 316–17
direct acting 317–18, 317
drug interactions 315, 316
INR 315
length of anticoagulation 315
overdose 316, 316
see also specific drugs

osteopetrosis 249
haematological changes 330

osteoporosis, heparin-induced 315
osteosclerotic myeloma (POEMS syndrome) 

237
ovalocytosis, South-East Asian 65
oxyhaemoglobin 17

P blood group system 336, 337
packed cell volume (PCV) 20
pacritinib 171
pain in haematological malignancies 138
pancytopenia 243, 243

malignant disease 324
Pappenheimer bodies 24, 117, 120
paraproteinaemia 107, 229, 229
parasitic infections 329, 330, 331

transfusion-related 339
paroxysmal cold haemoglobinuria 69–70
paroxysmal nocturnal haemoglobinuria 62, 
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parvovirus B19 248

transfusion-related 339
passenger mutations 125
Pearson’s syndrome 38
PD-1 212
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Pelger-Huët anomaly 93, 94
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periarteriolar lymphatic sheath 117, 117
peripheral blood stem cell (PBSC) 

transplantation 251
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unspecified 225
pernicious anaemia 52–3

associations 53
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multiple myeloma 233
non-Hodgkin lymphoma 219, 220

petechiae 279
PFA-100 test 277

coagulation disorders 294
phagocytes 12, 88
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defects 93
killing and digestion 93
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phosphatidylinositol 3 kinase see PI3 kinase
PI3 kinase 6, 8
PIVKA factors 296
plasma cells 103
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plasma cell leukaemia 237
plasma thromboplastin antecedent see factor 
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plasma viscosity 332
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platelets 12, 265–70
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antigens 147, 266
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failed production 281, 281
function 267–70
inhibitors of function 270
malignant disease 322–3, 324
plug 274–5
procoagulant activity 268
production 265–6, 266, 267
release reaction 268
structure 266, 269
transfusion 283, 289

platelet count 20, 266
coagulation disorders 294, 299
myelofibrosis 174
raised 173
thrombocythaemia 172

platelet function disorders 287–9
Bernard-Soulier syndrome 266, 287
diagnosis 288–9, 288
drug-induced 287, 288
Glanzmann’s thrombasthenia 266, 287
hyperglobulinaemia 287
renal failure 326
storage pool diseases 287
uraemia 287
see also myeloproliferative disease

platelet function tests 277
platelet-derived growth factor (PDGF) 270, 
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platinum derivatives 144
pleomorphic atypical lymphocytosis 112, 
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pletixafor 251
pluripotent stem cells 2–4, 3
Pneumocystis carinii 259, 260
POEMS syndrome (osteosclerotic myeloma) 
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polycythaemia 168–72

apparent 172
classification 168, 168
differential diagnosis 172
genetic mutations 166, 167
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neonate 350
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clinical features 169–70, 169, 170
congenital causes 171
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diagnosis 169, 169
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laboratory findings 170, 170
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polymerase chain reaction (PCR) 134, 134
pomalidomide 143

multiple myeloma 235, 237
ponatinib 160
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post-capillary venules 106
post-thrombotic syndrome 318
post-transfusion circulatory overload 342
post-transfusion purpura 284, 342
post-transfusional iron overload 44, 44, 45, 

342
post-transplant lymphoproliferative diseases 

261–2, 262
postoperative venous thrombosis 306
prasugrel 287, 320
pre-implantation genetic diagnosis 85
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ALL 189
autoimmune haemolytic anaemia 68,  

201
BEACOPP regimen 211
CHOP regimen 223
ITP 283, 284
MTP regimen 235
R-CVP regimen 222

pregnancy 347–8, 347, 348
anaemia 347, 347
folate/vitamin B12 deficiency 347
haemostasis and thrombosis 348
thrombocytopenia 347–8, 348

prekallikrein (Fletcher factor) 271
prenatal diagnosis in haemoglobin disorders 

85, 86
primary cold agglutinin disease 69–70
prion diseases, transfusion-related 339, 339
procarbazine, BEACOPP regimen 211
proconvertin see factor VII
progenitor cells 2–4, 3, 12–13
prolymphocytic leukaemia

B-cell 202, 202
T-cell 203

promyelocytes 89, 89
prostacyclin 268, 270, 270
protein 4.1 19
protein C 275, 275

concentrate 345
deficiency 305

protein S 275
deficiency 305–6

prothrombin allele G20210A 306
prothrombin (factor II) 271, 273
prothrombin time 276, 276

coagulation disorders 294, 299
proto-oncogenes 125, 125
protozoal infections

and haematological malignancies 125
transfusion-related 339
see also malaria

pseudodiploid cells 127
pseudopolycythaemia 168
psychological support of cancer patients 137
pulmonary angiography 309
pulmonary embolus 308–9, 309

prophylaxis 318
purpura 280, 280, 281

post-transfusion 284, 342
thrombotic thrombocytopenic 285, 285, 
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pyruvate kinase deficiency 67–8

5q-syndrome 180
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R-CVP regimen 222–3
R-FC regimen 200
R-ICE regimen 224
radiation-induced disorders 124
radiography

ALL 189
haemophilia A 292
interstitial pneumonitis 260
multiple myeloma 233, 235
pulmonary embolus 308

radionuclide scanning 239
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CLL 201
multiple myeloma 237

rasburicase 137
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reactive systemic AA amyloidosis 238
recombinases 107
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anaemia 21, 22
antigens 334, 335
destruction 61, 61
DNA content 14
erythrocyte sedimentation rate 330, 332
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malignant disease 324
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metabolism 18, 18
metabolism defects 66–8, 66, 67
packed 343, 343
splenic control of integrity 117
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red cell aplasia 247–9, 247, 248
red cell count 20
red cell fragmentation syndromes 70, 70, 70
red cell indices

anaemia 21, 34
iron deficiency 34
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red pulp of spleen 117, 117
Reed-Sternberg cells 133, 206, 207
refractory anaemia 178

with excess blasts 178, 180
with ring sideroblasts (RARS) 178

refractory cytopenia
with multilineage dysplasia (RCMD) 178
with unilineage dysplasia (RCUD) 178

refractory neutropenia 178
refractory thrombocytopenia 178
renal failure 325–6, 325, 325
reticulocytes 24

reticulocyte count 20
anaemia 22, 22

reticuloendothelial system 61, 92
retinal haemorrhage 21
trans-retinoic acid 142
Rh blood group system 335, 336

genotypes 338
haemolytic disease of newborn 350–2, 

351, 352
molecular genetics 337

rheumatoid arthritis, haematological 
changes 323–5, 324

Rickettsia rickettsii 339
ring sideroblasts 38, 38, 178, 180, 183
rituximab 143

CLL 200
idiopathic thrombocytopenic purpura 
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non-Hodgkin lymphoma 220

rivaroxaban 317, 318
romiplostim 283
Rosai-Dorfmann disease 99
ROTEM (thromboelastometry) 277, 301
rouleaux formation 234
ruxolitinib 141, 142

polycythaemia vera 171

schistosomiasis 329
Schwachman-Diamond syndrome 95, 244, 

249
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scurvy (vitamin C deficiency) 280, 280
self-renewal 2, 3, 4
senile purpura 280
serum free light chain assay 232, 233
Sézary syndrome 226
sicca syndrome 261
sickle cells 23
sickle cell anaemia 80, 81–5

antenatal diagnosis 86
aplastic crises 83
clinical features 81–4, 82–4
haemolytic crises 83
laboratory findings 84
molecular pathology 81
organ damage 83–4, 83, 84
treatment 84–5
vaso-occlusive crises 82, 83

sickle cell trait 80, 85
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laboratory findings 38
signal transducer and activator of 

transcription see STAT
signal transduction 6–8, 7
signal transduction inhibitors 142, 143
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sinus histiocytosis with massive 
lymphadenopathy 99

slg 189
small lymphocyte lymphoma 220

immunophenotype 217
smouldering myeloma 229, 231, 231
solitary plasmacytoma 237
somatic hypermutation 200
somatic mutation 107
South-East Asian ovalocytosis 65
spectrin 19
spherocytosis 19, 328

hereditary 64–5, 64, 65
spleen 116–21

anatomy and circulation 117, 117
atrophy 117
cords of 117, 117
enlarged see splenomegaly
extramedullary haemopoiesis 118
functions 117
hypersplenism 119–20
hyposplenism 120, 120, 121, 121
imaging 118, 118, 119
red pulp 117, 117
white pulp 117, 117

splenectomy 79, 120, 120
idiopathic thrombocytopenic purpura 

283
myelofibrosis 175

splenic pooling 287
splenomegaly 118–19, 120

Felty’s syndrome 324
marginal zone lymphoma 222
myelofibrosis 174
platelet distribution 286
polycythaemia vera 169

SRSF2 mutation 184
starry sky appearance 225
STAT 6
stem cells

homing 4
mesenchymal 4
mobilization 4
pluripotent 2–4, 3

stem cell transplantation 250–63
acute myeloid leukaemia 153
allogeneic see allogeneic stem cell 

transplantation
aplastic anaemia 246–7
autologous 254, 255
bone marrow cells 251
chronic myeloid leukaemia 162, 163
CLL 202
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haploidentical 256

idiopathic thrombocytopenic purpura 
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indications 251
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peripheral blood stem cells 251
post-transplant engraftment/immunity 
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potential donors 251
principles 251, 251
procedure 252
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sterocobilinogen 61
steroid purpura 280
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storage pool diseases 287
streptokinase 318
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superficial venous thrombosis 307
systemic amyloid light chain amyloid disease 

238–9, 238, 239
systemic diseases, haematological changes 
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anaemia of chronic disorders 322, 322
congestive heart failure 326
hypothyroidism 327
infections 327–30, 327, 328–30
liver disease 326–7, 326
neoplasms 322–3, 323
non-specific monitoring 330–2, 331
older patients 322
osteopetrosis 330
renal failure 325–6, 325, 325
rheumatoid arthritis 323–5, 324

systemic lupus erythematosus (SLE) 325

T cells 103–4
functional aspects 105
HLA-restricted 109
immunodeficiency 113

T-cell chronic lymphoid leukaemias 203–4
T-cell lymphomas 225–6
T-cell prolymphocytic leukaemia 203
T-cell receptor, gene rearrangements 107, 

108
T helper cells 110
target cells 23
TdT 189
tear drop poikilocytes 23
telomerase 129
telomere 128, 129, 129
TET2 mutation 127, 184

tetrahydrofolate 306
thalassaemias 75
α-thalassaemia syndromes 75, 76, 76, 77
β-thalassaemia major 76–9, 77, 78
β-thalassaemia minor 79, 81
classification 75
δβ-thalassaemia 81
geographical distribution 75
haemoglobin in 73, 74
thalassaemia intermedia 43–4, 75, 79–81, 
79, 80, 81

thalassaemia major 43, 44, 75
thalassaemia trait 75, 79, 81

laboratory findings 38
thalidomide 143

MTP regimen 235
multiple myeloma 236, 237
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thrombin 270–1, 272
thrombin time 276, 276

coagulation disorders 299
thrombocythaemia 172–3

clinical features 172, 173
course 173
diagnosis 172–3
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prognosis and treatment 173
survival 172

thrombocytopenia 281–7
with absent radii 244
amegakaryocytic 244
antiphospholipid syndrome 307
causes 281
drug-induced 281, 281, 284, 284
fetomaternal alloimmune 350
haemolytic uraemic syndrome 285, 285, 

286
heparin-induced 314–15, 314
of hypertensive disorders 348
infection-related 283
liver disease 297
malaria 329, 329
massive transfusion syndrome 287, 301
platelet destruction 282–7
platelet function disorders 287–9
platelet production failure 281, 281, 281
post-transfusion purpura 284, 342
pregnancy 347–8, 348
refractive 178
splenic pooling 287
thrombomimetics 289
viral infections 328

thrombocytopenic purpura, autoimmune 
282–3, 282
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thromboelastography 277, 300, 301
thromboelastometry 277, 301
thrombolytic therapy 287, 318–20, 319, 

319
thrombomimetics 289
thrombophilia 307–8
thrombopoietin (TPO) 5, 6, 265, 268
thrombopoietin-receptor agonists 283
thrombosis 302–10, 311–20

anticoagulants 312–18
antiplatelet drugs 318–20, 319, 319
arterial 303, 303, 303
fibrinolytic agents 318
older patients 322
post-thrombotic syndrome 318
pregnancy 348
prophylaxis 318
venous see venous thrombosis

thrombotic thrombocytopenic purpura 285, 
285, 286

thromboxane A2 268, 270
ticragelor 320
tirofiban 319, 320
tissue factor see factor III
tissue factor pathway inhibitor (TFPI) 272
tissue plasminogen activator (TPA) 275, 

276, 318
tissue plasminogen activator inhibitor 

(TPAI) 275
total iron-binding capacity 20, 34–5, 36
toxoplasmosis 329
trabecular arteries 117, 117
tranexamic acid 280
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transcription factors 8
transferrin 28, 28

regulation 29
transferrin receptor 1 regulation 29, 30
transforming growth factor-β 5
transfusion reactions 340–2, 341
transfusion-related acute lung injury 

(TRALI) 342
transfusional iron overload 44, 44, 44, 45
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treosulfan 253
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tropical splenomegaly syndrome 119
trypanosomiasis 329, 330
tuberculosis 328
tumour lysis syndrome 137
tumour necrosis factor (TNF) 5, 6, 90, 256
tumour-suppressor genes 125
tyrosine kinase inhibitors 141, 142

chronic myeloid leukaemia 160–1, 160, 
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response to therapy 160–2, 160–2, 162
see also individual drugs

tyrosine kinases 125
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285, 285

umbilical cord cell transplantation 251
uraemia 287
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hereditary haemorrhagic telangiectasia 

279, 280
vascular endothelial growth factor (VEGF) 

6
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venous thrombosis 303–7

acquired risk factors 306–7, 307
deep vein thrombosis 308, 308
hereditary risk factors 304–6, 304
pathogenesis 303–4
postoperative 306
pulmonary embolus 308–9, 309
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cancer patients 139
haematological changes 328
and haematological malignancies  
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post-stem cell transplant 259, 259, 
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post-transfusion hepatitis 338, 339
transfusion-related 342
see also HIV/AIDS
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vitamin K antagonists 315–18, 315–17
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VTD regimen 235
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overdose 316, 316
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WHO classification 208, 354–6
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X-ray see radiography
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