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Learning objectives

• Define MGUS and explain the term “M component”.

• Interpret monoclonal immunoglobulin detection in context.

• Distinguish MGUS, smoldering myeloma and symptomatic myeloma.

• Explain precursor biology, progression risk and surveillance.



A clonal protein is not synonymous with active myeloma

MGUS has a measurable 
monoclonal immunoglobulin, 
without clinical manifestations of 
a symptomatic plasma-cell 
neoplasm.

• The protein documents a clone.

• Clinical significance depends on disease 
burden and organ effects.

• Long-term observation addresses 
future progression.



Plasma-cell disorders arise from antibody-secreting cells
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The M component: A measurable clonal product

A monoclonal immunoglobulin 
circulating in blood is termed the 
M component.

• It is a biochemical marker of a plasma-
cell clone.

• It may be intact immunoglobulin or a 
secreted fragment.

• Detection alone does not establish 
multiple myeloma.



Normal antibodies versus a monoclonal population

Polyclonal production

Multiple antigen-specific clones

Monoclonal production

One dominant clone → one restricted 
product

Schematic — colors distinguish clones, not stain or observed cell morphology.



A monoclonal gammopathy is a laboratory pattern

• The same laboratory concept spans several plasma-cell and B-cell disorders.

• Diagnosis requires the clinical context, not only the detected protein.

• MGUS identifies a clinically silent precursor state rather than overt tissue-destructive 
disease.



Intact immunoglobulin contains heavy and light chains

Heavy chain Light chain

Intact monoclonal immunoglobulin

A plasma-cell clone may also produce excess unbound light chains.

Schematic immunoglobulin, not a structural molecular rendering.



Secretory products vary across plasma-cell clones

Intact Ig

Heavy and light chains 
assembled into a 

complete molecule

Free light chains

κ or λ chains produced 
in excess of intact Ig

Uncommon patterns

Some neoplasms 
produce only light 

chains or heavy-chain 
fragments



Intact M proteins are largely intravascular/extracellular

Complete immunoglobulins are 
large macromolecules (≥160 kDa 
in the Robbins account).

• They usually remain in blood and 
extracellular fluid.

• They are generally excluded from urine 
without glomerular injury.

• The urinary protein pattern may 
therefore differ from serum.



Free light chains can enter the urine

Clonal plasma cell Excess κ or λ light-chain secretion

Circulating free light chains Smaller than intact immunoglobulin

Urinary excretion Bence Jones proteins



Bence Jones proteinuria: Definition and importance

• Bence Jones proteins are monoclonal free light chains in urine.

• Their detection provides information complementary to serum M-protein 
measurements.

• Robbins explicitly includes Bence Jones proteinuria in MGUS follow-up.



Serum and urine answer different questions

Specimen What it may reveal Why it matters

Serum Intact M protein; Free light chains Detect and characterize the circulating clone

Urine Excreted free light chains Assess Bence Jones proteinuria

Bone marrow Clonal plasma cells
Establish clonal burden when clinically 
indicated



MGUS: The clinical definition

Asymptomatic individual with serum M protein 
<3 g/dL

This textbook description is interpreted with the full diagnostic framework on 
subsequent slides.



MGUS is the most common plasma-cell disorder

• MGUS as the most prevalent plasma-cell disorder.

• It is especially common in older adults.

• Its population frequency exceeds that of symptomatic plasma-cell malignancies.



Age-associated prevalence

Older than 50 years 3%

Older than 70 years 5%

Approximate prevalence within each age group; Age groups overlap and are not independent cohorts.



Prevalence and progression are different measures

Prevalence

• About 3% of persons >50 years; 
About 5% >70 years

• How frequently MGUS is present

Progression

• About 1% per year develop 
symptomatic plasma-cell neoplasia

• Risk among persons already 
diagnosed with MGUS



Asymptomatic presentation defines the clinical state

The diagnosis applies to people 
without signs or symptoms caused 
by a symptomatic plasma-cell 
disorder.

• An M component may be found before 
related complaints arise.

• Symptoms or tissue injury require a 
different diagnostic assessment.

• “Undetermined significance” does not 
mean the clone is absent.



Why the serum threshold matters

M component below 3 g/dL

Robbins’ quantitative MGUS criterion; An M-protein concentration by itself does 
not determine the entire diagnosis.



MGUS is biologically clonal

• Clonal plasma cells underlie the monoclonal protein.

• Chromosomal abnormalities also seen in multiple myeloma.

• Clonal origin and clinical aggressiveness are different dimensions.



Genetic overlap with myeloma

MGUS clone Chromosomal translocations and deletions

Shared genomic lesions Overlapping abnormalities with myeloma

Biological interpretation Early stage of myeloma development



The precursor model does not imply inevitable progression

Established

• MGUS harbors clonal genetic 
changes overlapping with myeloma

• It an early stage of development

Not established in an individual

• Exact timing or occurrence of 
progression

• A reliable individual prediction from 
clonality alone



Clinical quietness can coexist with molecular alteration

Chromosomal lesions may 
precede clinically evident disease.

• MGUS can be genetically abnormal yet 
asymptomatic.

• Biology may evolve without immediate 
tissue injury.

• Clinical monitoring is necessary 
because future behavior cannot be 
predicted reliably.



Clinical classification is a three-level problem

MGUS Clonal protein; No attributable organ damage

Smoldering myeloma
Higher disease burden; No myeloma-defining 
event

Active myeloma
Myeloma-defining event and clonal plasma-
cell disease



Current IMWG framework: Non-IgM MGUS

Required element IMWG criterion

Serum monoclonal protein <3 g/dL (<30 g/L)

Clonal marrow plasma cells <10%

Organ damage No CRAB features or amyloidosis attributable to the clone



Marrow burden adds information beyond serum M protein

For non-IgM MGUS, IMWG 
requires <10% clonal plasma cells 
in marrow.

• The blood M-protein concentration 
measures a secretory product.

• Marrow examination measures the 
population producing it.

• The two quantities assess different 
aspects of clonal disease.



Attribution is essential when CRAB abnormalities coexist

• Hypercalcemia, renal dysfunction, anemia or bone lesions should be assessed for 
relation to the plasma-cell clone.

• An unrelated abnormality does not automatically prove symptomatic myeloma.

• Conversely, clone-related injury should not be labeled uncomplicated MGUS.



MGUS is not a single secretory subtype

Non-IgM MGUS

Serum monoclonal 
non-IgM protein; 

Marrow and organ-
damage criteria apply

IgM MGUS

Monoclonal IgM 
without clinical 

manifestations of the 
underlying clone

Light-chain MGUS

Free light-chain 
abnormality without 
intact heavy-chain M 

protein



IgM MGUS: Look beyond plasma-cell myeloma

• IgM M proteins can arise in lymphoplasmacytic B-cell disorders.

• IMWG evaluates symptoms such as hyperviscosity and lymphadenopathy.

• The immunoglobulin isotype guides the differential, but does not establish the 
diagnosis alone.



Light-chain MGUS: A separate diagnostic pattern

• The immunofixation pattern lacks a detectable immunoglobulin heavy chain.

• IMWG requires an abnormal free light-chain ratio and increased involved chain.

• The classification also requires no attributable end-organ damage and low clonal 
burden.



Robbins and IMWG: Distinct levels of detail

Robbins MGUS subsection

• Asymptomatic

• Serum M protein <3 g/dL

• ~1% annual progression

IMWG criteria (external)

• Add clonal marrow threshold

• Require no attributable organ 
damage

• Distinguish non-IgM, IgM and light-
chain MGUS



The diagnostic label is a conclusion, not a lab result

Identify monoclonal 
protein

Characterize serum ± urine product

Assess clone and organ 
function

Clinical, marrow and laboratory context

Assign disease category MGUS or another plasma-cell/B-cell disorder



Serum protein electrophoresis screens for an M protein

Polyclonal profile (conceptual) Restricted M band (conceptual)

Broad distribution of many 
immunoglobulins

Discrete, narrow immunoglobulin band

Schematic bands only — not an electrophoresis result, numerical trace, or patient specimen.



A sharp electrophoretic band suggests monoclonality

• Normal polyclonal immunoglobulins form a broad distribution.

• A restricted M protein may appear as a narrow band or spike.

• Further immunofixation is used to confirm and characterize the component.



Immunofixation identifies heavy- and light-chain classes

Suspected M band Serum electrophoresis screen

Targeted antisera IgG / IgA / IgM and κ / λ

Restricted matched bands Immunoglobulin type established



A typed paraprotein is still not a diagnosis

“IgG κ M protein” specifies the 
restricted immunoglobulin; It does 
not identify the clinical category.

• Integrate M-protein size and marrow 
clonality.

• Assess CRAB abnormalities or other 
clone-related harm.

• Consider alternatives to plasma-cell 
myeloma.



Free light-chain imbalance provides another clonal clue

• Clonal plasma cells may synthesize excess κ or λ chains.

• Marked skewing toward one light-chain type.

• An altered pattern complements, rather than replaces, clinicopathologic 
classification.



Serum and urine studies are complementary

M-protein 
quantification

Monitor concentration 
of intact circulating M 

component

Immunofixation

Characterize heavy-
and light-chain 

restriction

Urine light chains

Detect and follow 
Bence Jones excretion



The CRAB framework assesses myeloma-related injury

C Hypercalcemia R Renal dysfunction

A Anemia B Bone lesions



C: Hypercalcemia reflects accelerated bone loss

Myeloma-associated 
skeletal disease

Osteoclast activity exceeds formation

Bone resorption Release of calcium from bone

Hypercalcemia Clinical and renal consequences



R: Renal dysfunction can reflect light-chain toxicity

Excess monoclonal light 
chains

Urinary excretion

Renal tubular exposure Potential toxic injury

Renal impairment Assess attribution to the clone



A: Anemia can signal marrow disease

Extensive myeloma infiltration can 
replace normal marrow elements.

• Reduced effective hematopoietic space 
contributes to cytopenias.

• Anemia is a classic CRAB feature.

• Evaluation must determine whether 
anemia is clone-related.



B: Osteolytic lesions signify destructive skeletal disease

Myeloma-cell / stromal 
signals

Promote osteoclasts; Inhibit osteoblasts

Net bone destruction Focal lytic lesions or generalized loss

Clinical result Pain and pathologic fractures



No CRAB symptoms is not a complete exclusion test

• IMWG also recognizes specific myeloma-defining biomarkers.

• An apparently asymptomatic patient may require further classification.

• The absence of typical complaints cannot replace formal assessment.



Smoldering myeloma occupies the intermediate category

Clonal plasma-cell disease with 
greater burden than MGUS but no 
myeloma-defining event.

• An asymptomatic “middle ground”.

• Current IMWG criteria allow different 
serum and marrow burden 
combinations.

• It is not synonymous with 
uncomplicated MGUS.



Smoldering myeloma can progress over time

MGUS (Robbins)

• About 1% progress to symptomatic 
plasma-cell neoplasm annually

• Usually multiple myeloma

Smoldering myeloma (Robbins)

• About 75% progress over 15 years

• A distinct baseline risk population



Three-state diagnostic comparison

Feature MGUS Smoldering MM Active MM

M component Present, typically lower May be higher Variable

Clonal burden Low Higher Active clonal disease

Defining injury Absent Absent Myeloma-defining event

Clinical approach Surveillance Risk-adapted assessment Treatment-oriented evaluation



AL amyloidosis: Small clone, major tissue consequences

• AL amyloid deposition may arise with only a small marrow clone.

• Light-chain deposition can produce organ manifestations without overt myeloma.

• An M protein with unexplained organ dysfunction warrants evaluation beyond 
uncomplicated MGUS.



Lymphoplasmacytic lymphoma: An IgM-associated differential

MGUS

• No symptoms attributable to the 
clone

• Monoclonal Ig can be an incidental 
finding

Lymphoplasmacytic lymphoma

• B-cell neoplasm with plasmacytic 
differentiation

• IgM and possible hyperviscosity or 
organomegaly



Solitary plasmacytoma: An anatomic mass lesion

• A focal bone or soft-tissue clonal plasma-cell tumor is a distinct disorder.

• Modest M-protein elevation may coexist with a solitary lesion.

• A detectable M component cannot substitute for assessment of a suspected mass.



Approximately 1% progress annually

≈1%

Per year

Patients with MGUS who develop 
symptomatic plasma-cell neoplasia, 
usually multiple myeloma.



Annual risk does not predict an individual timeline

• A population-average annual progression rate is not an individual prognosis.

• Robbins explicitly characterizes progression as unpredictable.

• Long-term behavior may remain stable or progress to symptomatic disease.



Progression reflects a clinically important transition

Clonal precursor M protein without attributed injury

Uncertain biological 
evolution

Additional changes are not individually predictable

Symptomatic neoplasm Myeloma or another plasma-cell disorder



Monitoring the serum M component tracks the clone

• Robbins recommends periodic reassessment of serum M-component levels.

• Serial assessment can disclose a changing secretory signal.

• A changing M protein requires clinical interpretation, not automatic reclassification.



Monitoring urine can detect changing light-chain output

• Robbins also calls for periodic review of Bence Jones proteinuria.

• Urinary light chains complement intact serum M protein.

• Surveillance is aimed at detecting biologically meaningful change before 
complications are missed.



Clinical surveillance must remain symptom-aware

Skeletal

New bone pain or 
fracture prompts 

evaluation

Renal / metabolic

New kidney 
dysfunction or 

hypercalcemia needs 
attribution

Hematologic

New anemia or 
infection prompts 

broader assessment



Teaching case: Low-level M protein, no injury

Fictional teaching vignette

• Incidental non-IgM M component <3 g/dL

• Clonal marrow plasma cells <10%

• No attributable CRAB features or amyloidosis

Which IMWG category 
fits?

Non-IgM MGUS, given all 
specified requirements.



Teaching case: Asymptomatic but higher marrow burden

Fictional teaching vignette

• Detected M protein

• Clonal marrow plasma cells ≥10% but <60%

• No myeloma-defining event

Why is MGUS not the 
correct label?

The marrow criterion for 
MGUS is exceeded; Consider 
smoldering myeloma after 

full assessment.



Teaching case: M protein plus kidney dysfunction

Fictional teaching vignette

• Monoclonal protein detected

• Renal function is abnormal

• Relationship to the monoclonal clone is not yet 
established

Can the patient 
immediately be labeled 

MGUS?

No. Determine whether 
renal injury is attributable to 
the clone or another cause.



A practical MGUS classification pathway

Monoclonal component detected Characterize serum / urine protein

Assess disease burden Use marrow data when indicated

Assess clone-related injury CRAB, amyloidosis and other relevant findings

Classify and plan follow-up MGUS only when criteria are satisfied



MGUS: Five core conclusions

• MGUS is a common, usually clinically silent clonal gammopathy of older adults.

• An M protein is a clone marker, not evidence of symptomatic myeloma by itself.

• <3 g/dL serum M protein and ~1% annual progression.

• Full classification considers marrow burden and clone-attributable injury.

• Periodic serum and urinary assessment addresses unpredictable progression.



Primary and supplementary references

Robbins, Cotran & Kumar. Pathologic Basis of Disease. 11th ed. 2026. Chapter 13, pp. 552–
555.

International Myeloma Working Group. Diagnostic criteria for multiple myeloma and related 
plasma-cell disorders. International Myeloma Foundation (accessed 11 October 2026).

Original diagrams throughout are editable PowerPoint schematics, not observed patient images.
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