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anzwnashlnayfiulwiengs (Hypergammaglobulinemia)

UUWINT  FUATN
whalafieinen madnagsenaad aminenseidasl

Ui

ﬂmmeJﬂﬂayﬁuélmﬁawgn (hypergammaglobulinemia)
Lﬂmnz‘*?iLﬁ@mﬂmia%ﬁaSmﬂﬂﬂayﬁumﬂﬂdwﬁﬂ@ Toerialy
warasiaiu mig{@%uﬁ@ﬁﬂ@maameiﬂﬂagﬁuiﬂam@% &
(monoclonal gammopathy) LLazﬂﬁqﬁ%{zuﬂ@ﬂﬂ@mmmeh
TnayAunmelaau (polyclonal gammopathy) laemsien
NN INANENNINEIa lAeIEMINTIA protein elec-
trophoresis NndaevisalEE Ny [serum protein electro-
phoresis (SPEP), urine protein electrophoresis (UPEP)],
immunofixation electrophoresis Y30MINTIA serum free
light chain 9Ni&ae" %@ﬁ'aﬂmyLLa”aai’mzwum‘qu%mm
meiﬂﬂayﬁui@auﬁm (monoclonal gammopathy) letae
nwnneihediszaulsdulmdangs anmsdinmaas Par-
icaud K. wudethefifisdulusiulwdangand 10 nd
\WEENT mammwumsqa%mmLLﬂmhIﬂmalﬁuImamé%m”L@”
fotlsvanmusouay 74 LLazLﬂuﬂﬁqﬁuﬁmﬂﬂﬁﬂnaameiﬂﬁag
Suwvanelraudaras 26° lnenmisssinduaymd ledy
1Bnmdmsunesung uazlafaunme® anagenadile
209710 2 m’szazmvl,ﬁgimiﬁm”mﬁmL@Nammmzam ey

MYIRsEME e DEIgNAS

v
nsgeliudnUndzasunasilnayfuvanelasu (Polyclonal
gammopathy)
mmmadmeiﬂﬁayﬁugﬁwmaI@auLLzmmmﬁ@
maﬁwﬁﬂmamﬁmlﬂ@ﬂu Table 1 I@ammq@m & AWy
L M T v T A X ny %
Vo loun lsasit lsnfnia B‘mmmwmm@L&Jamaammaq
uaznanlanaaeLAaRSNLEY (autoimmune disease and
L. A a | I3 @ v %
vasculitis) lsamslafiainen ﬂqﬂsﬂmlﬁq Wuets Liagels
fan meﬁu dl anulsivios latn T @mjm autoinflammatory
disease ﬂq'NIﬁi ﬂgﬁ@f&ﬁ%ﬂﬂwﬁm (immunodeficiency syn-
drome) LLaSI‘m IgG4-related disease 81
AamMatnyUsedd manumulseifeehadussuy (sys-
temic review) TINAIMIATIATHIMEBLNIATNFNAZYN W
ANINT M TARASLIN 1A (Table 2) HasAaNMIRTIAAN
\inaehamsnzasle

msaja%uﬁmﬂnﬁﬂmLtﬂmjﬂnayﬁu'[ﬂamﬁm (Monoclonal
gammopathy)

N1I% monoclonal gammopathy Lﬂmnsﬁlﬁ@mmmu
siﬂﬂaySug_jﬁumwﬂﬂaﬂﬂmamﬁa Aannseiie
Undandaaliled (B lymphocyte) YaaWAETASARN
Un@ daisiiumanengalsn leld naulsnenuAaundans

Table 1 usnssmgasunushlnaydugetumaslaunsaiiovosduslulnayau’ (Fautasen Zhao EJ, et, al)

Types of Immunoglobulins

Causes of polyclonal elevation

IgG Autoimmune and autoinflammatory disease and vasculitis, hematologic disorders,
iatrogenic (from intravenous immunoglobulin administration), IgG4-related disease,
immunodeficiency, infection, liver disease, non-hematological malignancy

IgM Acute infection, hyper-IgM syndrome, impaired B-cell immunoglobulin class switching

IgA Alcohol excess, autoimmune disease (eg, celiac disease, rheumatoid arthritis, and
systemic lupus erythematosus), HIV infection, IgA nephropathy, IgA vasculitis
(eg, Henoch Schonlein purpura), liver disease

IgD Hyper-IgD syndrome

IgE Allergy, lymphoma, hyper-IgE syndrome
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Table 2 UEAIKIMINSENISEIR asasumedmsinzunsshinayAugetumanalaan

Diseases

History and physical examination

Liver disease

Risks of hepatitis infection, risks of steatohepatitis (both alcoholic and

non-alcoholic), signs of chronic liver diseases

Autoimmune disease and vasculitis
involvement
Infectious causes
Hematological disorders
- Malignancy
- Non-malignancy
(e.g., histiocytic disorder)
Malignancies
Immunodeficiency syndrome

IgG4-related disease

Signs of autoimmune disease (e.g., rash, arthritis), unexplained multiorgan

Fever, exposure to risks of infection

Prolonged fever, lymphadenopathy, hepatosplenomegaly

Mass and compressive symptom
Family history of immunodeficiency, history of recurrent infection

Swelling of lacrimal, salivary, and parotid glands

WETaS ‘1/1%@1? mmjm lymphoproliferative disorder 1/
| [ © A A v oA A [~3 [~ .

I‘Sﬂ [51)%) NglﬁﬂLN@Laa@“TJTJSﬁH@NEIBIﬂNTWSBLﬂNLaN (mu1t1ple
myeloma, MM) lsrazsitiaoalads amyloidosis) lsnxziss

| 9: A A [~ A gl v A A 3
ADNWNRNDILNTUR Iﬁ@&lﬁﬂﬁﬂ LN@L&E]WIH’JLﬁ@iﬂﬁ%@ﬁﬂ:ﬂ/\mﬁ@
(chronic lymphocytic leukemia, CLL) e’ msuen
Iﬁﬂﬂfﬁ:g\lﬂ’ﬂg\lﬁ@ﬂﬂaﬂla@WﬁWﬁN’]Laﬁﬂa‘;@ﬁLLﬁQGWWN Table 3

Monoclonal gammopathy of undetermined significance
(MGUS) a2 Monoclonal gammopathy of clinical
significance (MGCS)

MGUS fanmefiasany monoclonal protein 13550
Tsdifin 3 n3u/edans dUSsamaswansanead wlansgn
VLS\iLﬁ%%aHﬁij 10 ‘lﬂ\i‘W’LJIiﬂmjﬂJ lymphoproliferative disor-

A dl\’L 1A N A 1% | 6I
der A 9] Lz ldllamsanNHaUNGAMNaIELee o lag
anaisheneesnazit Ao Sensudesiinthoasiamn i

[~ [~1 A A v oA A [~ | g: A
lanzSadadosmmaindealanmialsnnsSeiosnimang
wiindiaa wowmas’®

v A =) 21 é | a

1uﬁa€guummiﬂmﬂmmumﬂw LAYWLNLINDA mono-
clonal protein s lsnflemadaiustummemeeadin log
ErnnmacunuenaAsUnGvas laNdmiusiu monoclonal
protein ;3N monoclonal gammopathy of renal signifi-
cance (MGRS)® uaz laAunuANNENNSRana iU N EINg
AARNAY o I@HL%HT\I@EIMW?@MW monoclonal gammopathy
of clinical significance (MGCS)" I@Hamﬁﬁwuﬁaﬂﬁllﬁ

1o ssuuiseam wazfiamis
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Tsamessuulszamiiguwuety monoclonal protein
(Neurological MGCS)"*"

ngulsn MGCS fidisTuamamessULsEmEw
Tngjsnasduamsresssuudseamaudas  (peripheral
neuropathy) lnglseiinule e Tsnastansladasio
AL (amyloid light chain amyloidosis, AL amyloidosis)
ﬂﬁjumms POEMS (polyradiculoneuropathy, organomegaly,
endocrinopathy, monoclonal plasma cell disorder, and skin
changes syndrome) Iiﬂ cryoglobulinemia I‘Sﬂ CONOMAD
(chronic ataxic neuropathy, ophthalmoplegia, immu-
noglobulin M [IgM] paraprotein, cold agglutinins, and
disialosyl antibodies) LLaSIiﬁ DADS-M (distal acquired
demyelinating symmetric neuropathy with M protein)
e

wormditasadasdidimm Lmﬁl dinlu/levos peripheral
neuropathy fia% 1% e enviaindniatidena
famelseanm ﬂwqﬁéai”q viangularvaanLdansnIEL
(vasculitis syndrome) 146104 Lﬁadmﬂ monoclonal protein
fovanuon lallaiummaiiviasansameing wnlid
FUARAINA7 slw”mawnﬂ'simmmiﬁmminwﬂ@”ﬂa g
) monoclonal protein #io NgxMs POEMS uaclsn
ausltaaeladanfio AL Lwim”mwﬂi@iﬁﬂﬁ”ﬂymaﬂimazﬂﬂaaa—
logsnlia AL uachidinamivasnguerms POEMS 1w
NIONTUAUY monoclonal protein asannamams
euydseanyiniiaa1n monoclonal protein #4a IgM s

Fuusuuaudivadisa myelin-associated glycoprotein
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Table 3 LLﬂmmjﬂ‘mﬁLﬁ@mﬂmmﬁ@ﬁﬂﬁmmwmﬂmmaﬁ WAZLYIMTIRARLeN International Myeloma Working
Group (IMWG)"

Diseases Definition

Non-IgM monoclonal gammopathy - Serum monoclonal protein (non-IgM type) < 3 g/dL
of undetermined significance - Clonal bone marrow plasma cell < 10%
- Absence of end-organ damage such as hypercalcemia, renal insufficiency, anemia, and bone
lesions (CRAB) or amyloidosis that can be attributed to the plasma cell proliferative disorder
IgM monoclonal gammopathy of - Serum IgM monoclonal protein < 3 g/dL
undetermined significance - Bone marrow lymphoplasmacytic infiltration < 10%
- No evidence of anemia constitutional symptoms, hyperviscosity, lymphadenopathy, hepatospleno-

megaly, or other end-organ damage that can be attributed to the underlying lymphoproliferative

disorder
Light-chain monoclonal gammo- - Abnormal free light chain ration (< 0.26 or > 1.65)
pathy of undetermined signifi- - Increase level of the appropriate involved light chain (increase K free light chain in patients with
cance ratio > 1.65 and increase A free light chain in patients with ratio < 0.26)

- No immunoglobulin heavy chain expression on immunofixation

- Absence of end-organ damage such as hypercalcemia, renal insufficiency, anemia, and bone
lesions (CRAB) or amyloidosis that can be attributed to the plasma cell proliferative disorder

- Clonal bone marrow plasma cells < 10%

- Urinary monoclonal protein < 500 mg/24 hr

Smoldering multiple myeloma - Serum monoclonal protein (IgG or IgA) 2 3 g/dL or urinary monoclonal protein 2> 500 mg per 24
hours and/or clonal bone marrow plasma cell 10-60%
- Absence of myeloma defining events or amyloidosis
Multiple myeloma - Clonal bone marrow plasma cells = 10% or biopsy-proven bony or extramedullary plasmacytoma
and any one or more of the following myeloma defining events:
Myeloma defining events:
- Evidence of end-organ damage that can be attribute to the underlying plasma cell
proliferative disorder, specifically:
- Hypercalcemia: serum calcium > 1 mg/dL higher than the upper normal limit of normal
or > 11 mg/dL
- Renal insufficiency: creatinine clearance < 40 mL/min or serum creatinine > 2 mg/dL
- Anemia: hemoglobin value of > 2 g/dL below the lower limit or normal, or a hemoglobin
value < 10 g/dL
- Bone lesions: one or more osteolytic lesions on skeletal radiography, CT, or PET-CT
(If bone marrow has less than 10% clonal plasma cells, more than one bone lesion is
required to distinguish from solitary plasmacytoma with minimal marrow involvement)
- Any one or more of the following biomarkers of malignancy:
- Clonal bone marrow plasma cell > 60%
- Involved:uninvolved serum free light chain ration = 100

- > 1 focal lesion on MRI studies (each focal lesion must be 5 mm or more in size)

Solitary plasmacytoma - Biopsy-proven solitary lesion of bone or soft tissue with evidence of clonal plasma cells
- Normal bone marrow with no evidence of clonal plasma cells
- Normal skeletal survey and MRI (or CT) of spine and pelvis (except for the primary solitary lesion)
- Absence of end-organ damage such as hypercalcemia, renal insufficiency, anemia, or bone lesions

(CRAB) that can be attributed to a lymphoplasma cell proliferative disorder
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Table 3 LLﬂmﬂthI‘mﬁLﬁ@'mﬂmmﬁ@ﬂﬂ@mmwmﬂmma‘ WAZLYIMTIRAsRLeN International Myeloma Working

Group (IMWG)" (si8)

Diseases Definition

Solitary plasmacytoma with

minimal marrow involvement

- Biopsy-proven solitary lesion of bone or soft tissue with evidence of clonal plasma cells

- Clonal bone marrow plasma cells < 10%

- Normal skeletal survey and MRI (or CT) of spine and pelvis (except for the primary solitary lesion)

- Absence of end-organ damage such as hypercalcemia, renal insufficiency, anemia, or bone lesions

(CRAB) that can be attributed to a lymphoplasma cell proliferative disorder

POEMSs syndrome - Polyneuropathy
(polyradiculoneuropathy,
organomegaly, endocrinopathy,
monoclonal plasma cell disorder, - Sclerotic bone lesion
- Castleman’s disease

- Elevated levels of VEGF

and skin changes)

- Monoclonal plasma cell proliferative disorder (almost always A)

- Any one of the following three other major criteria:

- Any one of the following six minor criteria:

- Organomegaly (splenomegaly, hepatomegaly, or lymphadenopathy)

- Extravascular volume overload (edema, pleural effusion, or ascites)

- Endocrinopathy (adrenal, thyroid, pituitary, gonadal, parathyroid, pancreatic)

- Skin changes (hyperpigmentation, hypertrichosis, glomeruloid hemangiomata, plethora,

acrocyanosis, flushing, white nails)

- Papilledema

- Thrombocytosis/polycythemia

Systemic AL amyloidosis

peripheral nerve involvement)

- Presence of an amyloid-related systemic syndrome (eg, renal, liver, heart, gastrointestinal tract, or

- Positive amyloid staining by Congo red in any tissue (eg, fat aspiration, bone marrow, or organ

biopsy)

- Evidence that amyloid is light-chain-related established by direct examination of the amyloid using

mass spectrometry-based proteomic analysis, or immunoelectronmicroscopy, and

- Evidence of a monoclonal plasma cell proliferative disorder (serum or urine monoclonal protein,

abnormal free light-chain ratio, or clonal plasma cells in the bone marrow)

AL, amyloid light chain; CT, computerized tomography scan; MRI, magnetic resonance imaging; VEGF, vascular endothelial growth factor

(Anti-MAG) A9iueyn monoclonal protein Wuefiedn
TR sn e BTN

I‘samﬂmﬁé’uﬁuﬁﬁu monoclonal protein (Monoclonal
gammopathy of renal significance, MGRS)"

Iﬁﬂﬂﬁjmﬁmama%ﬁaﬁai@”mﬂmimfmmwm%’?wawaﬂm
parlifermslussuudu o wasdadlidiiungulsnams
AeUn@aaswan axiaag M%@Iiﬂﬂ’ﬂ;&l lymphoproliferative
disorder &1 <) I@aa”ﬂwmzmawm%ﬁwm%uagﬂiﬁmﬁmaq
monoclonal protein ANULYDI monoclonal protein ﬁvl,ﬂ
RHBEN VL(;?]”l,l,ﬁ' organized, non-organized M‘%a»l,ziﬁmiazamm
monoclonal protein (absent deposits) LaYFLALNTITOE
Iﬁﬂﬁi@%ﬂ@mﬁuﬂmjmﬂmﬁLmi,asﬂmmbHVLW (glomerulus)
visavia ladud (proximal tubule) Ineninasanulisfivg
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Tumadwlaame (proteinuria) Sisiadaauastunriinlasie
(microscopic hematuria) Waafimavhaueesleanas 9

AUGITIANY monoclonal protein

Iiﬂ"(l‘l\‘lﬁ’mﬁ\i"?;ﬁ'uﬁuﬁ‘ﬁ'ﬂ monoclonal protein
(Cutaneous MGCS)"

Iﬁﬂﬂﬂimﬁi@ﬁlﬁ mj'mmmi Schnitzler (Schnitzler syndrome)
13 scleromyxedema 13@ necrobiotic xanthogranuloma
(NXG@) ﬂq'ummi TEMPI (telangiectasias, elevated eryth-
ropoietin and erythropoiesis, monoclonal gammopathy,
perinephric fluid, intrapulmonary shunting, TEMPI syn-
drome) Iﬁ?@ cryoglobulinemia ﬂﬁjﬁdmmi systemic capil-
lary leak (systemic capillary leak syndrome, SCLS) ey
ngwe1ms POEMS iustu Toesulnjasfungalanfis
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inaimTAtasefieian LLazﬂﬂﬁmmiém #ANAINIMNI
MR INeAe

Tuaqiulsanga MGCS Sslaifianasgmmantumssnm
vangmlunssnmamlnudasaan case series log
mysnwanva)asiunslw immunoglobulin (IVIG),
rituximab, M3V plasmapheresis 38 lM3snneeend
T lsansSasinitarmatinsitdlamn

Taelinne Maus Abifernsasiensidiossoms
sifinlsalufilsrnsSadadormmainsalasnssinanly
Tughadiu manennsoilsdiuy3annimes monoclonal pro-
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tein THAYDY monoclonal protein LALAGMEIUIDI free
light chain Waaa ALaaIN Table 4 loavialilinesa
faenueIms waznaioann 6-12 how'”

Smoldering myeloma (SMM)
Smoldering myeloma ifulsnanufaindaaswaiasn
E‘il = A [~ 1 t:i [« [~3 [~3 A
aan midems dalusresnaufianiuagdadaaonan
whaseBlasn’ mawenInilanIutuenuEeeaauaad i
Table 5%

Table 4 LaAIMINENNTOIIAGNANNALS AN MGUS (Mayo clinic risk model)®®

Risk factors

Relative risk

Risk of progression within 20 years (%)

Low risk

- Serum M protein < 1.6 g/dL

- IgG subtype ! °
- normal free light chain ratio

Low-intermediate risk

(Any 1 factor abnormal) o4 2
High-intermediate

(Any 2 factors abnormal) 101 37
High risk 20.8 58

Table 5 LLﬁmmi‘ﬂﬁizLﬁuﬂﬁ‘Wmﬂinﬂimad smoldering myeloma mmmuaﬁ’waaami‘wmmnﬂiﬂsl,ugmmmm il

Model

Risk stratification

Progression rate Median time to progression

PETHEMA 2007
) Hight risk
- 2 95% abnormal plasma cells in bone
marrow
- Immunoparesis (a reduction in the Intermediate risk
levels of 1 or 2 immunoglobulins (Ig),

with respect to the values of the

2 risk factors 5-year, 72% 23 months

1 risk factors 5-year, 46% 73 months

Low risk No risk factor 5-year, 4% Not reached
corresponding uninvolved Ig)
MAYO 2008" 2-year, 52%
i Hight risk 3 risk factors 1.9 years
- Monoclonal protein > 3 g/dL 5-year, 76%
- 2 10% clonal bone marrow plasma cells . . ' 2-yearl 27%
- Free light chain ratio < 0.125 or > 8 Intermediate risk 2 risk factors 5-year, 51% 5.1 years
2-year, 12%
Low risk 1 risk factors 10 years
5-year, 25%
MAYO 2018 (20-20-20 scoring system)” 2-year, 47.4%
] Hight risk > 2 risk factors 29.2 months
- Monoclonal protein > 2 g/dL (20 g/L) 5-year, 81.5%
- > 20% clonal bone marrow plasma cells 2-year, 26.3%
Intermediate risk 1 risk factors 67.8 months

- Free light chain ratio > 20

Low risk

5-year, 46.7%

2-year, 9.7%

5-year, 22.5% 109.8 months

No risk factor
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Table 6 LaAIHATDINWITElUsEELA 3 WMSUMI3NM smoldering myeloma

Clinical trial Treatment

Adverse events

(Grade 3-4)

Results

. 21, 22
QuiReDex""

(Phase 3, n = 119)

Intervention (n = 57)

Induction: 28 day-cycle (C1-9)

- Lenalidomide 25mg day 1-21 + Dexa 20mg day 1-4,

12-15
Maintenance: 28 day-cycle (C1-24)
- Lenalidomide 10mg day 1-21

Observation (n = 62)

- Infection 6%

- Asthenia 6%

- ORR: 79% (after induction),

90% (after maintenance)
- Median TTP: NR vs. 23 months
(HR 0.24; 95% CI 0.14-0.41; p < 0.0001)
- Median OS: NR vs. 117.6 months
(HR 0.43; 95% CI 0.20-0.90; p = 0.027)

- Neutropenia 5%

- Rash 3%

SWOG E3A06”
(Phase 3, n = 182)

Intervention (n = 90)
Continuous therapy: Lenalidomide 25mg day 1-21

Observation (n = 92)

- ORR: 50%
- 3-year PFS: 91% vs. 66% (p = 0.002)

- Neutropenia (13.6%)
- Infection (10.2%)

- Fatigue (6.8%)

- Skin rash (5.7%)

CI, confidence interval, Dexa, dexamethasone; HR, hazard ratio; NR,

PFS, progression-free survival, TTP, time to progression

mssnwAME SMM batagiis mﬂsﬂ”aaﬂamiﬁﬂwﬂmwzﬁ
3 wuhmslitn Lenalidomide S9ayantaensaamasiiiulae
Ielunganii mﬁﬁmm?mqa Ieean QuiReDex study™*
wiuthefifimmaanisadlulinsgnathaiordonay
10 wast3anu monoclonal protein FAMMNNTT VG
(IgG = 3 NSNARTAMS 938 IgA = 2 NSNARTANS ¥38
15noul1)35u Bence Jones lslaanzannnd 1 ndulu 24
%Im) %%angﬁLﬂmSﬁﬂameﬁaa@amwm PETHEMA study"
WazaN SWOG E3A06 study” asiunihafiaanmmanasn
waalwlanszgnathaibesosay 10 uasdsnnainans free
light chain lwden < 0.26 ¥30 > 1.65 Tayamuazidun
P93 Tududndlu Table 6 Gomadanfiassnmeaeen
V30AAMNOIMT UAHAFDAYN 3-12 1han" (mmﬁ"%uﬁu
emidsnagihe) Suttumdnsuasihoduen

wzSadaidanumafiasuslasnviaisaiiu (multiple
myeloma, MM)"
Sulsefifirananuiisunfremassnasarilifnena
Anunfraseimevaeszuy leud seuuaaideslmdongs
msvhamaadlafianas nmzde wasinmavhaeeasnazen

not reached; ORR, overall response rate; OS, overall survival;

Tnelutqriumsinnussneuleaens Hinfieangrissjath
wanesiia masnmenamsgneagaaeuiia samiuns
Teniasnsnanmaehs 3 ﬁLﬁ@%uLﬁaLﬁmﬂmwwﬁﬁm TIND
ansamnIToednle Wy msbinsusnanszgnadie
bisphosphonate” usi Tnemeasiaeemaslsntiaslalle
navlmaai

aqu

mzunashinayfulmdorgaialdammananne imus
eaquummensifiasdiuma Figure 1 %@mmﬁhazmm
Lﬂﬁﬂamqzé’aﬂm’mﬁﬂﬂgmﬂmmmqﬁsﬁaua%iammmzﬂm
ﬁgmaq'mﬁﬁ@amLLma\iﬂﬂagé‘ug{ﬁwmmiﬂauﬁd’melmgl,ﬁ@
anlsaidasmmuaths LLagﬂﬁj'SJ‘ﬁlLLﬂNﬂWIﬂﬂyﬁ%@d%%I@ﬁ%
L@‘%ms‘f%@ﬁﬂﬁmmqmmﬂ%ﬂmzl,%qmﬂaﬁ@ﬁwm WavsvEEnan
325 lasnzngulsnanandnfivomanasnaas mgua
Aaena LLagmaaLﬁNLﬁuamawwzﬂmmﬂﬂ@'mﬁﬂm@”ﬂam
Ieathsgnes
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‘ Presence of hypergammaglobulinemia ‘

Polyclonal

Monoclonal

Evaluate for possible causes
- Liver disease

Meet criteria for specific diagnosis

- Chronic infection M-protein < 3 g/dL

- Autoimmune and inflammatory disorders BMPC < 10% and no CRAB

M-protein 2 3 g/dL, or (e.g., POEMS or AL amyloidosis or TEMPI or

- Malignancy
- Hematologic malignancy
- Non-hematologic malignancy associated with inflammation
- Benign hematologic disorders (e.g., multicentric Castleman disease)

- Immunodeficiency syndromes

No biologic markers of malignancy

BMPC = 10% cutaneous MGCS syndromes)
or other lymphoproliferative disorders
No CRAB Presence of CRAB

Unexplained
symptoms
I

or biologic markers of malignancy
Smoldering myeloma

Multiple myeloma

U lined sisininin : s
‘ Unexplained peripheral neuropathy | nexplained proteinuria/microscopic

No symptom
hematuria, renal insufficiency

‘ Unexplained skin lesion |

MGUS
Neurological MGCS® MGRS**

Cutaneous MGCS
(check diagnostic criteria for specific syndromes)

*Diagnosis of exclusion (e.g., inherited neuropathies, diabetes, alcoholism, and drug use, should be ruled out.)

==All MGRS diagnoses without other systemic features are made by a renal pathologist.

AL, amyloid light chain; BMPC, bone marrow plasma cells;

M-protein, monoclonal protein; MGCS, monoclonal gammopathy of clinical significance; MGRS, monoclonal gammopathy of renal

significance; MGUS, monoclonal gammopathy of undetermined significance;

crinopathy, monoclonal plasma cell disorder and skin changes;

monoclonal gammopathy, perinephric fluid collection, and intrapulmonary shunting

CRAB, hypercalcemia or renal insufficiency or anemia or bone lesions;

TEMPI, telangiectasias, elevated erythropoietin and erythrocytosis,

POEMs, polyradiculoneuropathy, organomegaly, endo-

Figure 1 Waaaumeiiasunizunsshlnaydubudangs
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