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immune system dysfunction 86–90
MGUS neuropathy 230
necrobiotic xanthogranuloma 235
POEMS syndrome 226
renal disease 255–259
Schnitzler syndrome 236
scleromyxedema 234
soluble factors in the BM 64–69,

86–88
Waldenstrom macroglobulinemia

191
PAX5 protein 12, 21
PCP (Pneumocystis jirovecii

pneumonia) 281–282, 285
PCR (polymerase chain reaction) 13,

197, 279
perifosine 73
peripheral neuropathy 245–251
amyloidosis 176–177, 183–184, 246
chemotherapy-induced 246–251
clinical features 245–246
assessment and grading 249
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peripheral neuropathy (cont.)
chemotherapy-induced 247–248

cryoglobulinemia 232–233, 246
MGUS-associated IgM

gammopathy 230–232,
245–246

POEMS syndrome 226, 228
pre-existing, influence on myeloma

treatment 249
treatment 230–232, 245–246,

249–250
Waldenstrom macroglobulinemia

193–194
PET (positron emission tomography)

34–37
plasmacytoma 168, 170

pharmacogenomics 200–201, 248–249
PI3K/AKT signaling pathways 72–74,

77, 112–113
plasma cell leukemia (PCL) 14–15, 48,

58–59
plasma cell variant of Castleman’s

disease 218
plasmacytoid dendritic cells 69–70, 88,

92
plasmacytoma see extramedullary

plasmacytoma; solitary bone
plasmacytoma

plasmapheresis 231, 261
Plerixafor (AMD300) 69
pneumococcal infections 277–278
Pneumocystis jirovecii pneumonia

(PCP) 281–282, 285
POEMS syndrome 225–230
bone marrow features 23, 228
clinical presentation 29, 226–228
cytogenetics 23

polymerase chain reaction (PCR) 13,
197, 279

pomalidomide 91, 156–157, 179, 248
posaconazole 285
positron emission tomography (PET)

34–37
plasmacytoma 168, 170

pre-malignant myeloma see MGUS
(monoclonal gammopathy of
undetermined significance)

precursor cells 42–45
prednisolone 150
prednisone (combination therapies)
Castleman’s disease 220
de novo myeloma 137, 139–140
relapsed myeloma 153–154
smoldering myeloma 128–129
Waldenstrom macroglobulinemia

199, 202–203
prognosis
amyloidosis 22, 175–178, 246
cryoglobulinemia 233

cytogenetics 41, 52–53, 144, 175
extramedullary plasmacytoma 171
Fanconi syndrome 238
flow cytometry 12–14, 19–20
gene expression profiles 55
imaging 29, 32, 127
LCDD 237
MGUS neuropathy 230–231
MGUS progression 7, 19, 58,

121–123
high risk groups 12, 123

MRD 13–14
POEMS syndrome 228
renal disease 266
risk stratification for treatment

choice 134
Schnitzler syndrome 236
smoldering myeloma progression

125–128
solitary bone plasmacytoma 20,

169–170
Waldenstrom macroglobulinemia

197
proteasomal inhibitors
bortezomib see bortezomib
carfilzomib 114, 157, 248, 268
other 2nd generation 157–158
target 72, 113–114

protozoal infections 284
pulmonary complications
of amyloidosis 184
of POEMS syndrome 226–228
of Waldenstrom

macroglobulinemia 195
pulmonary infections 276–278,

280–282
purpura 184, 232

race 6, 124
radiography see computed

tomography (CT); X-rays
radionuclide imaging 33–36
amyloidosis 175–177

radiotherapy
Castleman’s disease 220
extramedullary plasmacytoma 171
planning 36
POEMS syndrome 229
solitary bone plasmacytoma 169

RAF inhibitors 74
RANKL/RANK signaling pathway

98–99
inhibitors 103, 115

rapamycin 73–74
RAS/RAF/MEK signaling pathways

74, 77
RAS mutations 54

Raynaud phenomenon 232
RB1 deletion 53

recurrence see relapsed/refractory
myeloma

registries 1–2
regulatory T cells 88–89
relapsed/refractory amyloidosis 181
relapsed/refractory myeloma 144–158
allogeneic transplant 155
autologous transplant 154–155
bortezomib and combinations

148–149, 151–154, 156–157
choice of treatment 144–145
definition 144
lenalidomide and combinations

150–151, 153–154, 156, 158
other drugs 145–146, 153, 155–158
thalidomide and combinations

146–150, 153
renal disease 255–268
amyloidosis 176–177, 181–183,

258–259
cast nephropathy 256–259,

261–262, 268
cryoglobulinemia 233
diagnosis 255, 259–260
Fanconi syndrome 237–238,

258–260
fibrillary glomerulonephritis 238
infections and 276
LCDD 236–237, 258–259
nephrotoxic drugs 103, 261
pathogenesis 255–259
POEMS syndrome 227
prognosis 266
treatment
in AKI 261–262, 268
anti-myeloma therapies 262–268
assessment of renal response
260–261

in CKD 261–268
renal transplantation 262

Waldenstrommacroglobulinemia 195
respiratory tract see lung
risk factors
for infection 276–277
for myeloma/MGUS 6–8, 124–125
for Waldenstrom

macroglobulinemia 190
risk stratification in choice of therapy

134, 144–145
rituximab 14, 25, 44
Castleman’s disease 220–222
cryoglobulinemia 233
MGUS neuropathy 231–232
Waldenstrom macroglobulinemia

200–201
combination therapies 202–204
maintenance therapy 204–205

RNA, post-transcriptional control 55
romidepsin 157
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SBP see solitary bone plasmacytoma
Schnitzler syndrome 195, 235–236
scleromyxedema 234–235
sclerostin 100
SDF-1 (stromal-derived factor-1)

64–65, 69
sensory nerve damage 245–246
chemotherapy-induced 247–248

sepsis 277–278
sex (epidemiology) 2, 4–5
siltuximab 66, 114, 221–222
SINEs (selective inhibitors of nuclear

export) 117
skeletal surveys 28–29
skin conditions
in amyloidosis 184
in cryoglobulinemia 232
necrobiotic xanthogranuloma 235
in POEMS syndrome 226
Schnitzler syndrome 195, 235–236
scleromyxedema 234–235
in Waldenstrom

macroglobulinemia 195
smoldering myeloma 125–130
definition/diagnostic criteria 48,

121, 125
epidemiology 1–2
genetic changes 41, 124
progression to myeloma 125–128
treatment 126, 128–130, 169
see also MGUS (monoclonal

gammopathy of undetermined
significance)

solitary bone plasmacytoma (SBP) 20,
167–170

diagnosis and staging 20, 32,
167–168

prognosis/progression 20, 169–170
treatment 36, 168–169
see also extramedullary

plasmacytoma
sorafenib 74
SOX11 protein 15
spinal cord compression 31, 96
spinal fractures 32
splenic amyloid 183
Staphylococcus aureus infections 278
STAT3 transcription factor 74
stem cell transplantation see allogeneic

stem cell transplantation;
autologous stem cell
transplantation

stem cells, myelomagenic (precursor
cells) 42–45

Streptococcus pneumoniae infections
277–278

stromal cells (BMSCs) 69, 71
Strongyloides stercoralis infections 284
Suramin 221

surgery
Castleman’s disease 220
mold infections 281
solitary plasmacytomas 168–170

survival times 4, 48
syndecan-1 (CD138)
as a cell marker 11, 19–20
HGF and 68

T cells
dysfunction 88–89, 92–93, 276
effect of immunomodulatory drugs

91
γδ T cell stimulation 88, 91
immune response to tumor-

associated antigens 90
t(4;14)(p16;q32) translocation 40–41,

50, 175
DNA methylation patterns 59
MMSET 40–41, 50, 57–58

t(6;14)(p21;q32) translocation 50
t(11;14)(q13;32) translocation 13, 15,

40, 42, 50
t(14;16)(q326;q23) translocation 50
t(14;20)(q32;q21) translocation 50
TACI-Fc (blocks APRIL) 68
Takatsuki syndrome see POEMS

syndrome
Tamm-Horsfall protein 257
targeted therapy 60, 110–111,

117–118
TC (translocation and cyclin D)

classification 55
technetium-99m (Tc-99m) tracers
cardiac amyloidosis 177
myeloma 34

TGF-β (transforming growth factor-β)
86, 101

Th17 cells 89
thalidomide
adverse effects 146, 277
peripheral neuropathy 246–247,
249

amyloidosis 179
Castleman’s disease 221–222
de novo myeloma
consolidation post ASCT 139
induction pre-ASCT 134–135
induction without ASCT 137
maintenance post-ASCT 139–140
maintenance without ASCT 140

mode of action/targets 91, 104, 247
pharmacokinetics 264
relapsed myeloma 146, 148–149
combination therapies 148–150,
153

monotherapy 146–148
renal disease 264–265
smoldering myeloma 129

Waldenstrom macroglobulinemia
202, 204

thromboembolism risk 125, 184, 227,
277

TNF see tumor necrosis factor (TNF)
superfamily

tocilizumab 221
tocopherol (vitamin E) 250
Toxoplasma gondii infections 284
TP53 deletion/mutation 52–54
transcriptional control (epigenetic)

55–60
transforming growth factor-β (TGF-β)

86, 101
translational control (microRNA) 55
translocations
acute myeloid leukemia 12
amyloidosis 22, 175
extramedullary plasmacytoma 21
myeloma 50–51
cell cycle control effects 41–45
DNA methylation patterns 59
gene expression profiles 55
t(4;14) 40–41, 50, 57–59
t(6:14) 50
t(11;14) 13, 15, 40, 42, 50
t(14;16) 50
t(14;20) 50

transthyretin (ATTR) amyloidosis
174, 246

treatment
amyloidosis 178–181, 183–185
bone disease 101–104, 115–116
Castleman’s disease 220–222
choice of strategy 134, 144–145,

197–198, 220–221, 249
cryoglobulinemia 233–234
de novo myeloma see de novo

myeloma
extramedullary plasmacytoma

170–171
Fanconi syndrome 238
FDA-approved targeted therapies

110–111, 114
heavy chain diseases
α-HCD 238
γ-HCD 239
μ-HCD 239

infections
bacterial 84, 277–278, 285
fungal 279–282
Toxoplasma 284
viral 221, 233, 283

LCDD 237
MGUS 125, 230–232
necrobiotic xanthogranuloma 235
peripheral neuropathy 230–232,

245–246, 249–250
POEMS syndrome 228–230
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treatment (cont.)
relapsed myeloma see relapsed/

refractory myeloma
renal disease see renal disease,

treatment
response assessment 13–14, 32–34
renal function improvement
260–261

in Waldenstrom
macroglobulinemia 25, 197,
206–207

Schnitzler syndrome 236
scleromyxedema 235
smoldering myeloma 126, 128–130,

169
solitary bone plasmacytoma 36,

168–169
Waldenstrom macroglobulinemia

14, 25, 116, 197–207
tuberculosis 278
tumor necrosis factor (TNF)

superfamily
APRIL/BAFF 67–68, 71, 88
RANKL/RANK 98–99
TNF-α 99

ubiquitin 113–114
urticaria 236
UTX and histone methylation 57

vaccination
infectious diseases 285
tumor-derived targets 92

valganciclovir 221, 285
varicella-zoster virus (VZV) 283, 285

VEGF (vascular endothelial growth
factor) 68, 87, 113

Castleman’s disease 217–218
POEMS syndrome 226, 228–229

Velcade see bortezomib
vemurafenib (Zelboraf) 111
vertebral fractures 32
vincristine combination therapies
Castleman’s disease 220
de novo myeloma 134
relapsed myeloma (VAD, M2) 145,

154
Waldenstrom macroglobulinemia

202–203
viral infections 283–284
bortezomib and 84, 276–277
HCV in cryoglobulinemia 232–233
HHV8 in Castleman’s disease

218–219, 221
HIV in Castleman’s disease

219–220, 222
prophylaxis 285

viscosity of serum/plasma
(hyperviscosity syndrome)
191–193, 196, 200

vitamin supplements 250
VLA-4/VLA-5 (CD49d/CD49e) 68–69
voriconazole 281
vorinostat 56, 116, 156

WAF/CIP proteins 40
Waldenstrom macroglobulinemia

(WM) 23–25, 190–207
bone marrow disease 23–24, 191,

196–197

clinical features 191–197
compared with IgM myeloma/

MGUS 15, 24–25
cytogenetics 24–25, 190–191
diagnosis 23–24, 196–197
epidemiology 190
hematological changes 194–197
hyperviscosity syndrome
191–193, 196, 200

IgM
measurement 196
morbidities related to 191–195
in prognosis 197
after treatment 200, 206–207

immunophenotype 24–25, 191, 196
infiltration by neoplastic cells into

other tissues 195
pathogenesis 191
prognosis 197
transformation to DLBCL 25
treatment 14, 116, 197–206
response assessment 25, 197,
206–207

Wnt signaling pathway 75, 100, 104
WWOX deletion 53

X-rays 28–29
bone lesions 97
chest infections 278, 280, 282
pulmonary amyloidosis 184

yeast infections 282

Zelboraf (vemurafenib) 111
zoledronic acid 101–103, 129, 261
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