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* LAB FINDING

* CA=11.7/,P=9.1,MG=1.8,ALP=177,SGOT=10,SGPT=58

* CR=10/4,UREA=100,K=6/1,NA=132,CRP=126,ESR=99,PT=14.7,PTT=26,INR=1/12
 CBC ,WBC=4.7,RBC=3.1,HB=9.2,HCT=31.8,MCV=102.58,PLT=127,

* U/A,PRO=2+,BLOOD=3+,RBC=20-25,5G=1/010,PH=7

* ALBUMIN=4.6

* HBS AG=- ,HBS AB=-,HCV AB=-,HIV=-,B/C=-,
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MULTIPLE MYELOMA
APPROACH TO HYPERCALCEMIA
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* Multiple myeloma
INTRODUCTION

- the neoplastic proliferation of plasma cells producing a monoclonal
immunoglobulin.

- CLINICAL PRSENTATION:

- Bone pain with lytic lesions

- An increased total serum protein

- Systemic signs or symptoms suggestive of malignancy
- Hypercalcemia

EPIDEMIOLOGY

1 to 2 percent of all cancers and slightly more than 17 percent of hematologic
malighancies.

Age and sex distribution — MM is largely a disease of older adults. The median
age at diagnosis is 65 to 74 years.



Variation with ethnicity — MM occurs in all races and all geographic locations.
CLINICAL PRESENTATION
Anemia — 73 percent
Bone pain — 58 percent
Elevated creatinine — 48 percent
Fatigue/generalized weakness — 32 percent
Hypercalcemia — 28 percent
Weight loss — 24 percent, one-half of whom had lost >9 kg
PATHOLOGIC FEATURES
a monoclonal (M) protein produced and secreted by the malignant plasma cells



Recognizing a monoclonal protein (M-protein) in the serum and urine

Studies on serum

Total serum protein

Serum protein
electrophoresis
(SPEP)

Serum

immunofixation

Serum free light chain
(FLC) assay

Quantitation of

immunoglobulins

Studies on urine

An elevated total serum protein level does not distinguish among the type of protein that is
elevated (ie, albumin, immunoglobulin, other) and cannot differentiate a monoclonal from a

polyclonal increase.

SPEP uses electrophoresis to separate serum proteins and allows for the detection and
quantification of a monoclonal protein (M-protein) in the blood. Once detected, the clonality must
be confirmed wusing serum immunofixation, serum  immunoelectrophoresis, or serum

immunosubtraction.

This test uses antibodies directed against heavy chain and light chain components to differentiate
a monoclonal from a polyclonal increase in immunoglobulins and to determine the type of

immunaoglobulin involved (eg, IgG kappa). This test does not quantify the M-protein.

The serum FLC assay is an antibody-based system that can detect low concentrations of
monoclonal free light chains (ie, kappa or lambda) in the serum. This assay is more sensitive for
the detection of light chains than urine immunofixation; however, results may be affected by the

presence of renal failure.

This technique can detect hypogammaglobulinemia and hypergammaglobulinemia, but does not
allow an assessment of clonality. Increased levels can be due to polyclonal or monoclonal

elevations; clonality needs to be established using SPEP and immunofixation.

Dipstick testing

Urine protein
electrophoresis
(UPEP)

Urine immunofixation

Although dipsticks are used in many laboratories to screen for the presence of protein in the

urine, these tests are unable to detect Bence Jones protein (free kappa or lambda light chains).

The UPEP uses electrophoresis to separate urine proteins. A 24-hour urine collection is necessary

to determine the quantity of M-protein.

Urine immunofixation uses antibodies directed against the light chain components to differentiate
a monoclonal from a polyclonal increase in immunoglobulins and to determine the type of light
chain involved. Urine immunofixation is more sensitive than UPEP, but cannot estimate the size

of the monoclonal protein.




 Distribution of subtypes

lgG — 52 percent

IgA — 21 percent

Kappa or lambda light chain only (Bence Jones) — 16 percent
gD — 2 percent

Biclonal — 2 percent

lgM — 0.5 percent

Negative (nonsecretory or oligo-secretory MM) — 6.5 percent

Up to 20 percent of MM is characterized by only a light chain in the serum or urine

Serum M protein <1 g/DlI
Urine M protein <200mg/24h



e approximately 3 percent of MM
-Normal serum and urine immunofixation

- Normal serum FLC ratio

Rouleaux formation (>50 percent)
Leukopenia (20 percent)
Thrombocytopenia (5 percent)

Core biopsy using hematoxylin and eosin stain
Aspirate using Wright's stain



Multiple myeloma

Bone marrow aspirate smears from two different patients with multiple myeloma, illustrating a preponderance

of mostly mature-appearing plasma cells with eccentrically placed nuclei and prominent Golgi zones (arrow)
(Wright Giemsa stain).



* Presence of either kappa or lambda light chains, but not both
e Absence of surface immunoglobulin

e Expression of some normal plasma cell markers (eg, CD79a, VS38c, CD138, and
CD38) e Absence of CD19 in most instances

e Variable expression of CD45 (usually negative), CD56 (usually positive)

-Whole body low dose computed tomography (CT) without contras
- Whole body combined ( 18 F-FDG PET/CT)
-Whole body (MRI) (or at a minimum MRI of the spine and pelvis)



Bone pain with lytic lesions discovered on routine skeletal films or other imaging
modalities

An increased total serum protein concentration and/or the presence of a
monoclonal (M) protein in the serum or urine

Systemic signs or symptoms suggestive of malignancy, such as unexplained
anemia

Hypercalcemia,
Acute kidney failure
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* Clonal bone marrow plasma cells>10 percent or biopsy-proven bony or soft tissue
plasmacytoma

* Presence of related organ or tissue impairment (often recalled by the acronym
CRAB)

* Presence of a biomarker associated with near inevitable progression to end-organ
damage

* DIFFERENTIAL DIAGNOSIS

* MGUS ---Smoldering multiple myeloma---Waldenstrom macroglobulinemia
versus IgM MM----Solitary plasmacytoma----AL amyloidosis and light chain
deposition disease----Heavy chain deposition disease---POEMS syndrome

----- Metastatic carcinoma---Reactive plasmacytosis



* SUMMARY

* Clinical presentation

* Evaluation of suspected cases
* Diagnostic criteria
 Differential diagnosis



Causes of hypercalcemia

Parathyroid mediated

Primary hy perparathyroidismm (sporadic)
Inherited variants
Multiple endocrine neoplasia (MEN) syndromes
Familial isolarted hyperparathyroidism
Hyperparathyroidism-jaw tumor syndoosme
Familial hypocalciuric hypercaloermnia
Tertiary hyperparathyroidism (renal failure)

Mon-parathyroid mediated

Hypercalcemia of malignancy
Secretion of PTHrP
Increased caloitriol (activation of extrarenal 1-alpha-hyvdroxylase)
Osrealytic bone metastases and local cyrakines
Vitamin D intoxication
Chronic granulomatous disorders or other illnesses characterized by granuloma formation
Increased caloitriol (activation of extrarenal 1-alpha-hyvdroxylase)

Medications

Thiazide diuretics
Litkitmm
Teriparatide
Abaloparatide
Excessive wvitarmin S

Theophylline toxicity

Miscellaneowus

Hyperthiyroidism
AvcTomegaly
Pheochromocy torm:a
Adrenal insuffciemncy
Inmmobilization

Parenteral nutrition

Milk-alkali syndronme




Climical mmanifestarions of hypercalcermia

Rermall

Polywuri=a

Polydipsia

MNMephrmolithiasis

Mephrocz=m i meeeesis

Mi=stal renal tubualar acidosis
MNephrnosenic diabetes insipidoas
SAooute and chrnonidc renal insuffAcienocsy

Gastmoimtestimnal

Anorexism, mausesa, worritinge
Boaowwel hypormeaotility armnd oconstipaticon
Pamncreatitis

FPeptic ulcer diseases

Musculoskeletall

MMuscle weakness
Baoare prain
Crsteopeniasosteaporosis

e laov g i

MDecreased comnoentratiom
Cormnfuasioer

Farigiae

Srapeer, COITRE

Cardiowvascular

Shortening of the O interval
Bradycardia

Hy»w prerternsioan
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Primordial Prevention

Primary Prevention

Secondary Prevention

Tertiary Prevention

Quaternary Prevention




Primordial Prevention
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Primary Prevention
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Secondary Prevention
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Tertiary Prevention
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Quaternary Prevention
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