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Processes Leading to Primary Alterations of the Podocyte
1. Idiopathic (primary) FSGS
2. Viral diseases (HIV, parvovirus B19, and hepatitis C)
3. Drugs (anabolic steroids, intravenous bisphosphonates,
lithium, interferon «, and heroin)
4. Genetic mutations
« actinin 4
TRPC6
NPHSI
NPHS2
wr-1
SCARB2
INF2
CD2-associated protein
APOL1
Attributed to adaptive/structural changes in the glomerulus
Reflux nephropathy
Low nephron mass
Unilateral kidney agenesis/surgical kidney ablation
Kidney dysplasia
Chronic allograft nephropathy
Chronic damage with other glomerular diseases (proliferative
glomerulonephritis, hereditary nephritis, thrombotic micro-
angiopathy, and other primary glomerular diseases)
Diabetes
Hypertension
Obesity
Sickle cell disease
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Biomarker Species Activity
Elevated levels in the plasma of primary FSGS patients
Human and in plasma and urine of transplanted patients with

Soluble urokinase-type plasminogen
activator receptor (SuPAR)

Mice

recurrent FSGS

Still inconclusive for primary FSGS diagnosis in
children

Causes foot process effacement, proteinuria, and
FSGS-like glomerulopathy by direct activation of
podocyte integrins

Cardiotrophin-like cytokine

factor 1(CLC-1) Human

Elevated plasma levels in patients with recurrent FSGS,
mimicking the effects of FSGS plasma on Palb.
Anti-CLC-I- specific monoclonal antibody blocks the
Palb effect of active 'SGS sera

Human

Transforming growth factor-beta

(IGE-B)

Mice

Circulating plasma levels correlated with other
biomarkers in patients with diverse glomerulopathies
Increased renal expression in children with FSGS
Increased expression of the protein, its receptor, and
associated signalling proteins in podocytes of FSGS
patients

In situ expression is associated with changes in
extracellular matrix and podocyte apoptosis

Induces podocyte apoptosis

Human

Malondialdehyde

Mice

Potent marker of oxidative stress-induced lipid
peroxidation used in several acute and chronic kidney
diseases in adults and children

Elevated urine and serum levels associated with
glomerular overexpression in patients with FSGS
Associaled wilh reaclive oxygen species overproduclion
in animal glomeruli mimicking human FSGS

Human
Dystroglycan

Rat

Differential expression between MCD and FSGS
patients

Increased expression in I'SGS compared to MDC renal
biopsies

Serves as matrix anchor to the glomerular filtration
membrane

Transient receptor potential cation

channel 6 (TRP6) Human

Fundamental component of the glomerular basement
membrane. Gene mutations cause inherited glomerular
diseases such as FSGS

MicroRNAs Human
(miR-192 and miR-205)

Rat

Higher serum levels in primary FSGS than MCD
patients. ‘They correlate with the degree of interstitial
fibrosis in FSGS

They are mainly expressed in the renal cortex

Human
Metalloproteinases (MMP-2 and
MMP-9) and Tissue inhibitors of
metalloproteinases
(TIMPs) Mice

Elevated plasma levels associated with kidney allograft
survival

Circulating plasma levels correlated with other
biomarkers in patients with diverse glomerulopathies
Decreased expression in the kidneys of mice presenting
glomerulonephritis

Reduced expression was associated with fibronectin
deposition in FSGS injured glomeruli

Human neutrophil
gelatinase-associated Human
lipocalin (NGAL)

Increase in urine and kidney cortical tubules of patients
with acute renal failure

Elevated levels in the urine from children with FSGS,
presenting positive correlation with urinary protein
excretion but negative correlation with estimated
creatinine clearance at disease diagnosis
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Type Key histologic feature Possible prognostic
implication

FSGS not otherwise Segmental sclerosis Typical course

specified

Collapsing FSGS Collapse of tuft, podocyte Poor prognosis
hyperplasia

Cellular FSGS Endocapillary proliferation, Early stage lesion?
often podocyte hyperplasia

Tip lesion Sclerosis of tuft at proximal Better prognosis?
tubule pole

Perihilar variant Sclerosis and hyalinosis at May reflect a secondary
vascular pole type of FSGS

Abbreviation: FSGS, focal segmental glomerulosclerosis.
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Pathophysiology of MPGN

MPGN

Capillary wall and mesangial immuno-
globulin and C3 deposits

Immunoglobulin-poesitive,
complement-positive MPGN

Circulating immunoglobulin
or inmune complexes

Infections Autoimmune or Monadlonal
rheumatologic gammopathy
diseases (dysproteinemia)

Negative immunoglobulin, mesangial
and capillary wall C3 deposits

Immunoglobulin-negative,
complement-positive MPGN

Electron Taosmpy

C3GN beD

Dysregulation of the alternative pathway
of complement

Mutations or antibodies to complerment
factors or complement-regulating proteins

MPGN- A New Look at an Old Entity: NEJM 2012
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New MPGN Classification Based on Immunofloresence

[ MPGN (novel classification) ]
Based on IF

Ig and complements C3 dominant Null complements

\ \ and null Ig \
C3GN] [DDD TMA
N/
\

Proceed with
Proceed with Proceed Proceed
with with
Testing if ble for dysregulation,
Clinical evaluation and testing for monaclonal proteins- consider referring to a C3 glomerulonephritis center
serum free light chains and immunafixation
+/- SPEP and UPEP

Clinical evaluation and testing for collagen vascular disease ex:
SLE and Sjorgen's Syndrome

AN

[ Clinical evaluation and testing for infection-

emphasis on hepatitis B and C

AN

[ If none of the above — idiopathic MPGN }

Update on Membranoproliferative GN: Clin J] Am Soc Nephrol 9: 600-608, 2014

Older and Newer Classification of MPGN

Table 2. Older and newer classification of membranoproliferative GN
Based on Electron Microscopy (Older) Based on Immunofluorescence (Newer)
Classification MPGN 1: Subendothelial MPGN Immune complex-mediated MPGN Igs and
complements on IF (paraproteins, viruses,
autoimmune)
MPGN 2: Dense subendothelial Complement-mediated MPGN C3
deposits (dense deposit disease) dominant IF (C3 glomerulopathy)
MPGN 3: Subendothelial membranoproliferative MPGN not related to complement or
with intramembranous and subepithelial immune complex
deposits
Negative IF (thrombotic microangiopathy)
IF, immunofluorescence; MPGN, membranoproliferative GN.

Update on Membranoproliferative GN: Clin J Am Soc Nephrol 9: 600-608, 2014
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Table 1 international Society of Nephrology/Renal Pathalogy Society 2003 Classification of Lupus Nephritis

Class |

Class Il

Class Il

Class IV

ClassV

Class VI

Minimal mesangial LN

+ Normal glomeruli by LM, but mesangial immune deposits by IF

Mesangial proliferative LN

= purely mesangial hypercellularity of any degree or mesangial matrix expansion by LM, with mesangial immune depasits

* There may be a few isolated subepithelial or subendathelial deposits visible by IF or EM, but not by LM

Focal LN~

« Active or inactive focal, segmental andior global endo- and/or extracapillary GN involving <50% of all glomeruli, typically with focal subendothelial
immune deposits, with or without mesangial alterations.

= 1l {A): Purely active lesions: focal proliferative LN

» Il {A/C): Active and chronic lesions: focal proliferative and sclerosing LN

« 11l {C): Chronic inactive with glomerular scars: focal sclerosing LN

Diffuse LN*

= Active or inactive focal, segmental andror global endo- andior extracapillary GN involving =50% of all glomeruli, typically with diffuse
subendothelial immune deposits, with or without mesangial alterations. This class is divided into diffuse segmental (IV-5) when >50% of the involved
glomeruli have segmental lesions, and diffuse global (IV-G) when »50% of the involved glomeruli have global lesions. Segmental is defined as a
glomerular lesion that involves less than half of the glomerular tuft

= IV-S(A} or Iv-G[G): Purely active lesions: diffuse segmental or global proliferatve LN

* IV-S(A/C) or IV-G (A/C): Active and chronic lesions: diffuse segmental or global proliferative and sclerosing LN

= IV-5(C) or IV-G(C): Inactive with glomerular scars: diffuse segmental or global sclerosing LN

Membranous LN#

» Global or segmental subepithelial immune depaosits or their marphologic sequelae by LM and by IF or EM, with or without mesangial alterations
Advanced sclerosing LN

= 200% of glomeruli globally sclerosed without residual activity
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1- KDIGO Guidelines
2- The American College of Rheumatology (ACR) Guidelines
3- The Joint European League Against Rheumatism and European Renal
Association — European Dialysis and Transplant Association (EULAR/ERA

— EDTA) Recommendations for the Management of Lupus Nephritis
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Tabla 2 KDIGO recommended regimens for initial therapy of diass INIV Lupus Nephrits™

Regimen A. NH B. Eurodupus C. Oral CTX 0. MMF
C¥C i3 CYCO51 gm, monthly 1w, CYC 500 myg every 2weeks  Oral CYC 1-1.5 mghkgiday -
far & months for 3 months {maximum dose
150 mg/day} for 2-4
months
MMF - - - MAF up to 3 glday for & months
Beneiits shown by RCT  Yes Yes Yes Yes
in profiferative LN
Beneft shown by RCT ~ Yes Untested Untested Untestad
in savere LN
Comments Effective inWhites, Blacks,  Effective in Whites, untested  Effective in Whites, Blacks and  Effective in Whites, Blacks,
Hispanics and Chinese in Blacks, Hispanics and Chinese Hispanics and Chinese; high
Chinese Easy to administer and lower cost

cost than oral CYC
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MMF 2-3 gm a day for 6 months*
(preferred to CYC in African Americans
and Hispanics)

PLUS
GC IV pulse x 3 days then prednisone

OR

cYc

PLUS
GC IV pulse x 3 days then prednisone
0.5-1 mgrkg per day tapered after a

0.5-1 mg/kg per day tapered after a
few weeks to lowest effective doset
(1 mg/kg/day if crescents seen)

few weeks to lowest effective doset
(with 1 mg/kg/day if crescents seen)

—

Low-Dose CYC High-Dose CYC
500 mg IV every 2 weeks X6 | qp 500-1,000 mg/m*

followed by maintenance with BSA IV every

oral MMF or AZA (regimen for month x 6

whites with European
background)
6 mos |
| 6 mos
’ Improved ‘ ‘ Not Improved ‘
| |
MMF 1-2 gm/day CYC (low or high)
OR + MMF 1-2 gmiday MMF 2-3 gm
AZA 2 mg/kg/day +i- Pulse GC then OR dallyff’ff months
low-dose daily GC daily GC AZA 2 mg/kglday +/-
. Pulse GC then
low-dose daily GC daily GC
| Improved | | Not Improved |
| | | Improved ‘ | Not Improved ‘
I
Maintenance Rituximab - | Rituximab
MMF 1-2 gm/day or Maintenance or
OR Calcineurin MMF 1-2 gm/day Calcineurin
AZA 2 mglkg/day inhibitors OR inhibitors

+{- low-dose GC + AZA 2 mg/kg/day +

ce +/- low-dose GC cle

Figure 2. Class [II/IVinductiontherapy.MMF=mycophenolatemofetil;*=theTask
Force Panel discussed their preference of MMF ver cyclophosphamide (CYC)
in patients who desire to preserve fertility; GC=glucocorticoids;
IV=intravenous; f=recommended ack ground therapies for most patients
are discussed in section III in the text; AZA=azathioprine; BSA=Dbody surface

arca.

Sl T Cell 255 51 45" el Macrolide Calcineurin Inhibitor G yugedg,SU (4
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U s pladl covs o Infliximab g sirolimus (Tacrolimus _gle,s &l 51 0 90 40

MMF 2-3 gm daily for 6 months
plus
prednisone 0.5 mg/kg/day for 6 months

Improved Not improved
I
2
MMF 1-2 gm daily CYC 500-1,000pr|1:§lm monthly x 6
or
GC pulse followed by prednisone
AZA 2 mg/kg/day 0.5-1.0 mg/kg/day

Figure 3. Treatment of class V without proliferative changes and with nephrotic range
proteinuria (3 gm/24 hours). Recommended background therapies for most patients are
discussed in section III in the text. MMF _ mycophenolatemofetil; AZA _ azathioprine;
CYC _cyclophosphamide; GC _ glucocorticoids.



125 o8 o) (RS]S9 olod

ACR (38155 3,50 a5V (WM (cwgn gl Zo i ol Lo (Gloyo o jlailiwl hg, YU o ;65
LS Ol bl 1, a8 5 1,8

Lupus nephritis management in Asia
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Table 3 Summary of ALNN consensus recommendations for the management of lupus nephritis in adult Asian patients

Mild to Moderate Disease
* Initial treatment with moderate-dose corticosteroids alone or in combination with AZA or MMF. [Level 5)
* Anti-malarial treatment {e.g. HCQ) advisable unless contraindicated. (Level 2o}
Savere Disease
* |nitial Induction) immunosuppression in the form of combination therapy with corticosteroids (e.g. prednisolone 0.8 mg/kg/day) and either MMF or CYC
{Level 1b)
* Pulse corticosteroid (e.g. methylprednisolone 0.5 to 1.0 g/day for 3 days) advisable when renal biopsy shows crescentic involvement >10% or evidence of
deteriorating renal function. {Level 5)
+ Tapering of corticosteroids to begin after 2 weeks except in patients with no sign of improvement, aiming to reach <20 mg/day after 3 months and
<7.5 mg/day after 6 months. (Level 2b)
* |ntravenous CYC regimen recommended when compliance is doubtful. (Level 20)
* MMF dose during induction therapy should be 1.5-2 gfday. Duration of MMF treatment (i.e. before its discontinuation or replacement with AZA) should be
at least 24 months when MMF used as induction immunosuppression. (Level 2b}
¢ Calcineurin inhibitors (in particular tacrolimus, on which there is mare data) to be considered:
a. as induction therapy, in combination with corticosteroids, in patients who do not tolerate standard therapy such as MMF or CYC (Level 2b)
b. as maintenance immunosuppression, especially in patients with membranous features on renal biopsy and persistent proteinuria after induction phase
(Level4)
* |mmunosuppressive treatment recommended for (pure) Class ¥ LN when proteinuria 22 g/day. (Level 4)
* Monitoring of patients with active disease should be no less frequent than every 2-4 weeks, until the patient shows a definite trend towards improvement.
{Level 5}
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1 Jso>

Cryoglobulinemia without systemic disease and
MPGN

Noncryoglobulinemic MPGN

MGN

In those with moderate proteinuria and slow but
progressive loss of kidney function

Standard IFN or peyglated IFN alfa-2a (135 ng week-1
SQ in those with reduced creatinine clearance) OR
pegylated IFN alpha-2B (1.5 pg kg-1 per weekl SQ
plus ribavirin (if GFR is >50)

With or without erythropoietin support depending on
level of hemoglobin

Nephrotic-range proteinuria and/or rapidly
progressive loss of kidney function and an acute
flare of cryoglobulinemia and MPGN

Consider either plasma exchange (3 L of plasma thrice
weekly for 2-3 weeks),

rituximab (375 mg m-2 week-1 for 4 weeks),

OR

cyclophosphamide (2 mg kg-1 day-1 for 2-4 months)
plus methylprednisolone pulses 0.5-1 g day-1for 3 days
PLUS Antiviral therapy as in other patients

Two possible regimens should be considered for the
treatment,

depending on the severity of proteinuria and kidney
function

2 Jsox

Test at least annually for
possible HCV-associated
kidney disease.

I

- =
Urinary Alterations of kidney
abnormalities function
p =/
I 1 .
(Microscopic hematuria Proteinuria: ( Estimated GFR
May be nephrotic or calculator online at
nonnephrotic range www.kidney.org
el e

Principal sign of glomerular disease is the presence of proteinuria and
hematuria with or without impaired kidney function.
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Strength of Wording of Basis for strength of
recommendation recommendation recommendation

Strong An intervention "High' quality evidence and/or
‘should’ be done  other considerations support
a strong guideline®

Moderate An intervention "Moderate’ quality evidence
‘should be and/or other considerations
considered’ support a moderate guidelineg®

Weak An intervention ‘Low’ or Very Low quality
‘is suggested’ evidence; predominantly based

on expent judgment for good
clinical practice®

*See Appendix 2: Grading the Strength of the Recommendations, p. 585,
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Table 1. The spectrum of kidney disease in HIV-infected patients

o HIVAN-collapsing FSGS

o Arterionephrosclerosis

o Immune-complex GN

— MPGN pattern of injury

— Lupus-like GN

o |diopathic FSGS

e HCV and cryoglobulinemia

o Thrombotic microangiopathies

o Membranous nephropathy

— HBV-mediated

- Malignancy

o Minimal-change nephropathy

o IgAN

Diabetic nephropathy

Postinfectious GN

- Infectious endocarditis

— Other infections: Candida, Cryptococcus

Amyloidosis

Chronic pyelonephritis

Acute or chronic interstitial nephritis

Crystal nephropathy

— Indinavir, atazanavir, i.v. acyclovir, sulfadiazine

Acute tubular necrosis

Proximal tubulopathy (Fanconi syndrome)

— Tenofovir

ESRD L CKD )0 a8, )16 slag)ls (pam sl 590 pulas — 2 Jgu=

CrCl
RTls 30- 59 10-29 <10
Didanosine 200 mg po qd 150 mg po qd 125 mg po qd
Stavudine No adjust 15 - 20 mg po bid 15 -20 mg po qd
Tenofovir No adjust 300 mg q4h 300 mg q 3-7d
Protease inhibitors No adjustment
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-Initial Diagnostic Workup (AMYL-1)
-Primary Treatment (AMYL-2)
-Organ Involvement and Response to Treatment Based on Amyloidosis Consensus
Criteria (AMYL-A)

Initial Diagnostic Workup (AMYL-1)

Clinical and Amyloid-related Assessment Special Testing Based on Organ System
e Orthostatic Vital Signs Involvement:
e History and Physical e Cardiac
o EKG
0 Echocardiogram
Laboratory Evaluation (Directed Toward Commonly 0 Cardiac MRI (in Certain
Affected Organ Systems): Circumstances)
e (CBC and Differential 0 Chest X-ray
e Prothrombin Time (PT), Partial Thromboplastin Time e Liver and GI Tract
(PTT), Factor X (if indicated) o0 Stool Guaiacs
e Hereditary Amyloid Testing (for African-American and 0 Gastric Emptying Scan (if
e Peripheral Neuropathy Patients at Minimum) Gastroparesis Present)
e Electrophoresis of Serum and Urine 0 Ultrasound or CT Scan to
e Serum Free Light Chains Document Craniocaudal
e 24- hour Urinary Protein and Creatinine Clearance 0 Liver Span
e Blood Urea Nitrogen, Creatinine e Peripheral Nervous System
¢ Brain Natriuretic Peptide (BNP) or NT-proBNP, Troponin 0 EMG (if Clinically Significant
e Alkaline Phosphatase, Liver Enzymes, Bilirubin Peripheral Neuropathy)
0 Nerve Conduction Studies
e Other
Pathologic Evaluation: 0 Endocrine Testing: TSH, Cortisol
e Bone Marrow Aspirate and Biopsy with 0 Pulmonary Testing: Pulmonary
e Immunohistochemical Staining for Kappa and Lambda and Function Tests
Congo Red Staining for Amyloid
e Abdominal Fat Pad Aspirate or Involved Organ Biopsy as
Clinically Indicated
e Mass Spectrometry as Clinically Indicated
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Primary Treatment (AMYL-2)

There are insufficient data to indicate the optimal treatment of amyloidosis, therefore, all patients should be

treated in the context of a clinical trial when possible.

Options include:

e Bortezomib+ Dexamethasone

e Bortezomib / Cyclophosphamide / Dexamethasone

e Bortezomib / Melphalan / Dexamethasone

e Cyclophosphamide / Thalidomide / Dexamethasone

e Dexamethasone / Alpha-Interferon

e High-dose Melphalan with Stem Cell Transplant

e [enalidomide / Cyclophosphamide / Dexamethasone

e [enalidomide / Dexamethasone

e Oral Melphalan / Dexamethasone

e Pomalidomide / Dexamethasone

e Thalidomide / Dexamethasone

e Best Supportive Care

Organ Involvement and Response to Treatment Based on Amyloidosis
Consensus Criteria (AMYL-A)!
Organ Involvement

Kidney 24-hr Urine Protein > 0.5 g/d, Predominantly Albumin

Heart Echo: Mean Wall Thickness > 12 mm, No Other Cardiac Cause or an
Elevated
NT-proBNP (>332 ng/L) in the Absence of Renal Failure or Atrial
Fibrillation

Liver Total Liver Span> 15 cm in the Absence of Heart Failure or Alkaline
Phosphatase >1.5 Times Institutional Upper Limit of Normal

Nerve

Peripheral: Clinical; Symmetric Lower Extremity Sensorimotor
Peripheral Neuropathy

Autonomic: Gastric-Emptying Disorder, Pseudo-Obstruction, Voiding
Dysfunction not Related to Direct Organ Infiltration

Gastrointestinal Tract

Direct Biopsy Verification with Symptoms

Lung

Direct Biopsy Verification with Symptoms
Interstitial Radiographic Pattern

Soft Tissue Claudication, Presumed Vascular Amyloid

Tongue Enlargement, Clinical
Arthropathy

Skin

Myopathy by Biopsy or Pseudohypertrophy
Lymph Node (may be localized)

Carpal Tunnel Syndrome
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Organ Involvement and Response to Treatment Based on Amyloidosis
Consensus Criteria (AMYL-A)?
Hematologic and Organ Response Criteria

Response Criteria

Hematologic

Complete Response Negative Serum and Urine Immunofixation, Normal Kappa / Lambda Free
Light

Chain Ratio, Normal Bone Marrow

Very Good Partial

Response dFLC <40 mg/L

Partial Response dFLC Decrease > 50%

No Response Other

Kidney 50% Decrease in 24-hour Urinary Protein Excretion in the Absence of
Worsening of Creatinine Clearance by > 25% or Increase in Serum Creatinine
Of>0.5 g/dL

Cardiac Mean Interventricular Septal Thickness Decreased by 2 mm, 20%

Improvement in Ejection Fraction, Improvement by 2 New York Heart
Association Classes Without an Increase in Diuretic Use, and no Increase in

Wall Thickness and/or a Decrease in NT-proBNP of > 30% (Minimum 300
ng/L)

in Patients with a Creatinine Clearance of > 45 mL/min/ 1.73 m?

Liver 50% Decrease in Abnormal Alkaline Phosphatase Value

Decrease in Liver Size Radiographically at Least 2 cm

References:

1. Falk RH, Comenzo RL, Skinner M. The Systemic Amyloidosis. N Engl J Med. 1997;
337:898-909.

2. Choufani EB, Sanchorawala V, Ernst T, et al. Acquired Factor X Deficiency in Patients with
Amyloid Light-chain Amyloidosis: Incidence, Bleeding Manifestations, and Response to
High-dose Chemotherapy. Blood. 2001; 97: 1885-1887.

3. Thompson CA, Kyle R, Gertz M, et al. Systemic Al Amyloidosis with Acquired Factor X
Deficiency: A Study of Perioperative Bleeding Risk and Treatment Outcomes in 60 Patients.
Am J Hematol. 2010; 85:171-173.

4. Comenzo RL, Reece D, Palladini G, et al. Consensus Guidelines for the Conduct and

Reporting of Clinical Trials in Systemic Light-chain (AL) Amyloidosis. Leukemia. 2012.



183 oiardskel (ST Lt 9 oloy

10.

11.

12.

13.

14.

15.

16.

17.

Lachmann HJ, Gallimore R, Gillmore JD, et al. Outcome in Systemic AL Amyloidosis in
Relation to Changes in Concentration of Circulating Free Immunoglobulin Light Chains
Following Chemotherapy. Br J Haematol. 2003; 122:78-84.

Dispenzieri A, Kyle R, Merlini G, et al. International Myeloma Working Group Guidelines
for Serum-free Light Chain Analysis in Multiple Myeloma and Related Disorders. Leukemia.
2009; 23:215-224.

Van G, Hazenberg BP, Bijzet J, Van Rijswijk MH. Diagnostic Accuracy of Subcutaneous
Abdominal Fat Tissue Aspiration for Detecting Systemic Amyloidosis and Its Utility in
Clinical Practice. Arthritis Rheum. 2006; 54:2015-2021.

Swan N, Skinner M, O’Hara CJ. Bone Marrow Core Biopsy Specimens in AL (Primary)
Amyloidosis. A Morphologic and Immunohistochemical Study of 100 Cases. Am J Clin
Pathol. 2003; 120:610-616.

Lachmann HJ, Booth DR, Booth SE, et al. Misdiagnosis of Hereditary Amyloidosis as AL
(Primary) Amyloidosis. N Eng J Med. 2002; 346:1786-1791.

Lavatelli F, Perlman DH, Spencer B, et al. Amyloidogenic and Associated Proteins in
Systemic Amyloidosis Proteome of Adipose Tissue. Mol Cell Proteomics. 2008; 7:1570-
1583.

Vrana JA, Gamez JD, Madden BJ, et al. Classification of Amyloidosis by Laser
Microdissection and Mass Spectrometry-based Proteomic Analysis in Clinical Biopsy
Specimens. Blood. 2009; 114:4957-4959.

Brambilla F, Lavatelli F, Di Silvestre D, et al. Reliable Typing of Systemic Amyloidosis
Through Proteomic Analysis of Subcutaneous Adipose Tissue. Blood. 2012; 119:1844-1847.
Comenzo RL, Zhou P, Fleisher M, et al. Seeking Confidence in the Diagnosis of Systemic AL
(Ig Light-chain) Amyloidosis: Patients Can Have Both Monoclonal Gammopathies and
Hereditary Amyloid Protein. Blood. 2006; 107:3489-3491.

Gertz M, Merlini G. Definition of Organ Involvement and Response to Treatment in AL
Amyloidosis: an Updated Consensus Opinion [abstract]. Amyloid. 2010; 17 (suppl):48-49.
Maceira AM, Joshi J, Prasad, et al. Cardiovascular Magnetic Resonance in Cardiac
Amyloidosis. Circulation. 2005; 111:186-193.

Dispenzieri A, Gertz MA, Kyle RA, et al. Serum Cardiac Troponins and N-terminal Pro-brain
Natriuretic Peptide: a Staging System for Primary Systemic Amyloidosis. J Clin Oncol. 2004;
22:3751-3757.

Palladini G, Campana C, Klersy C, et al. Serum N-terminal Pro-brain Natriuretic Peptide Is a
Sensitive Marker of Myocardial Dysfunction in AL Amyloidosis. Circulation. 2003;
107:2440-2445.



H909 Sacs)lon Sloys (slaosdlgin 184

18.

19.

Gertz MA, Comenzo R, Falk RH, et al. Definition of Organ Involvement and Treatment
Response in Immunoglobulin Light Chain Amyloidosis (AL): a Consensus Opinion from the
10th International Symposium on Amyloid and Amyloidosis. AM J Hematol. 2005; 79:319-
328.

Palladini G, Dispenzieri A, Gertz MAA, et al. Validation of the Criteria of Response to
Treatment in AL Amyloidosis [abstract]. Blood. 2010; 116:Abstract 1364.

References for treatment:

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Cmenzo R, Gertz M. Autologous Stem Cell Transplantation for Primary Systemic
Amyloidosis. Blood. 2002; 99:4276-4282.

Gertz MA, Lacy MQ, Dispenzieri A, et al. Stem Cell Transplantation for the Management of
Primary Systemic Amyloidosis. Am J Med. 2002; 113:549-555.

Goodman HJ, Gillmore JD, Lachmann HJ, et al. Outcome of Autologous Stem Cell
Transplantation for AL Amyloidosis in the UK. Br J Haematol. 2006; 134:417-425.
Jimenez-Zepeda VH, Franke N, Degado D, et al. High-dose Melphalan for AL Amyloidosis:
The Importance of Case Selection to Improve Clinical Outcomes [abstract]. Blood. 2010; 116:
Abstract 2403.

Sanchorawala V. Role of High-dose Melphalan and Autologous Peripheral Blood Stem Cell
Transplantation in AL Amyloidosis. Am J Blood Res. 2012; 2:9-17.

Cordes S, Dispenzieri A, Lacy MQ, et al. Ten-year Survival After Autologous Stem Cell
Transplantation for Immunoglobulin Light Chain Amyloidosis. Cancer. 2012.

Dispenzieri A, Kyle RA, Lacy MQ, et al. Superior Survival in Primary Systemic Amyloidosis
Patients Undergoing Peripheral Blood Stem Cell Transplantation: a Case-Control Study.
Blood. 2004; 103:3960-3963.

Wechalekar AD, Schonland SO, Kastritis E, et al. A European Collaborative Study of
Treatment Outcomes in 346 Patients with Cardiac Stage I1I AL Amyloidosis. Blood. 2013;
121:3420-3427.

Gertz MA, Lacy MQ, Dispenzieri A, et al. Effect of Hematologic Response on Outcome of
Patients Undergoing Transplantation for Primary Amyloidosis: Importance of Achieving a
Complete Response. Haematologica. 2007; 92:1415-1418.

Skinner M, Sanchorawala V, Seldin D, et al. High Dose Melphalan and Autologous Stem-cell
Transplantation in Patients with AL Amyloidosis: an 8-year Study. Ann Intern Med. 2004;
140:85-93.

Kumar SK, Dispenzieri A, Lacy MQ, et al. Changes in Serum-free Light Chain Rather than
Intact Monoclonal Immunoglobulin Levels Predicts Outcome Following Therapy in Primary
Amyloidosis. Am J Hematol. 2011; 86:251-255.



185 oiardskel (ST Lt 9 oloy

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Gertz MA, Lacy MQ, Dispenzieri A, et al. Risk-adjusted Manipulation of Melphalan Dose
Before Stem Cell Transplantation in Patients with Amyloidosis Is Associated with a Lower
Response Rate. Bone Marrow Transplant. 2004; 34:1025-1031.

Perfetti V, Siena S, Palladini G, et al. Long-term Results of a Risk-adapted Approach to
Melphalan Conditioning in Autologous Peripheral Blood Stem Cell Transplantation for
Primary (AL) Amyloidosis. Haematologica. 2006; 91:1635-1643.

Cibeira MT, Sanchorawala V, Seldin DC, et al. Outcome of AL Amyloidosis After High-dose
Melphalan and Autologous Stem Cell Transplantation: Long-term Results in a Series of 421
Patients. Blood. 2011.

Palladini G, Perfetti V, Obici, et al. Association of Melphalan and High-dose Dexamethasone
Is Effective and Well Tolerated in Patients with AL (Primary) Amyloidosis who Are
Ineligible for Stem Cell Transplantation. Blood. 2004; 103:2936-2938.

Palladini G, Russo P, Nuvolone, et al. Treatment with Oral Melphalan Plus Dexamethasone
Produces Long-term Remission in AL Amyloidosis. Blood. 2007; 110:787-788.

Jaccard A, Moreau P, Leblond V, et al. High-dose Melphalan Versus Melphalan Plus
Dexamethasone for AL Amyloidosis. N Engl J Med. 2007; 357:1083-1093.

Jaccard A, Leblond V, Royer B, et al. Autologous Stem Cell Transplantation (ASCT) Versus
Oral Melphalan and High-dose Dexamethasone in Patients with AL (Primary) Amyloidosis:
Long-term Follow Up of the French Multicentric Randomized Trial [abstract]. Blood. 2010;
116: Abstract 1344.

Dhodapkar M, Hussein M, Rasmussen E, et al. Clinical Efficacy of High-dose
Dexamethasone with Maintenance Dexamethasone/Alpha Interferon in Patients with Primary
Systemic Amyloidosis: Results of United States Intergroup Trial Southwest Oncology Group
(SWOG) $9628. Blood. 2004; 104:3520-3526.

Palladini G, Perfectti V, Perlini S, et al. The Combination of Thalidomide and Intermediate-
dose Dexamethasone Is an Effective but Toxic Treatment for Patients with Primary
Amyloidosis (AL). Blood. 2005; 105:2949-2951.

Wechalekar AD, Goodman HJ, Lachmann HJ, et al. Safty and Efficacy of Risk-adapted
Cyclophosphamide, Thalidomide, and Dexamethasone in Systemic AL Amyloidosis. Blood.
2007; 109:457-464.

Dispenzieri A, Lacy M, Zeldenrust S, et al. The Activity of Lenalidomide with or Without
Dexamethasone in Patients with Primary Systemic Amyloidosis. Blood. 2007; 109:465-470.
Sanchorawala V, Wright D, Rosenzweig M, et al. Lenalidomide and Dexamethasone in the
Treatment of AL Amyloidosis: Results of a Phase 2 Trial. Blood. 2007; 109:492-496.
Sanchorawala V, Finn KT, Fennessey S, et al. Durable Hematologic Complete Responses Can
Be Achieved with Lenalidomide in AL Amyloidosis. Blood. 2010; 116:1990-1991.



H93098 Sl Sloy> (slaesdlgn 186

44,

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

Dispenzieri A, Lacy M, Zeldenrust S, et al. Long-term Follow-up of Patients with
Immunoglobulin Light Chain Amyloidosis Treated with Lenalidomide and Dexamethasone
[abstract]. Blood. 2008; 112: Abstract 1737.

Sviggum HP, Davis MD, Rajkumar SV, Dispenzieri A. Dermatologic Adverse Effects of
Lenalidomide Therapy for Amyloidosis and Multiple Myeloma. Arch Dermatol. 2006;
142:1298-1302.

Batts ED, Sanchorawala V, Hegerfeldt Y, Lazarus HM. Azotemia associated with Use of
Lenalidomide in Plasma Cell Dyscrasias. Leuk Lymphoma. 2008; 49:1108-1115.

Specter R, Sanchorawala V, Seldin DC, et al. Kidney Dysfunction During Lenalidomide
Treatment for AL Amyloidosis. Nephrol Dial Transplant. 2011; 26:881-886.

Tapan U, Seldin DC, Finn KT, et al. Increase in B-type Natriuretic Peptide (BNP) During
Treatment with Lenalidomide in AL Amyloidosis. Blood. 2010; 116:5071-5072.

Kumar SK, Hayman SR, Buadi FK, et al. Lenalidomide, Cyclophosphamide, and
Dexamethasone (CRd) for Light-chain Amyloidosis: Long-term Results from a Phase 2 Trial.
Blood. 2012; 119:4860-4867.

Dispenzieri A, Buadi F, Laumann K, et al. Activity of Pomalidomide in Patients with
Immunoglobulin Light-chain Amyloidosis. Blood. 2012; 119:5397-5404.

Kastritis E, Anagnostopoulos A, Roussou M, et al. Treatment of Light Chain (AL)
Amyloidosis with the Combination of Bortezomib and Dexamethasone. Haematologica.
2007; 92:1351-1358.

Wechalekar AD, Lachmann HJ, Offer M, et al. Efficacy of Bortezomib in Systemic AL
Amyloidosis with Relapsed / Refractory Clonal Disease. Haematologica. 2008; 93:295-298.
Kastritis E, Wechalekar AD, Dimopoulos MA, et al. Bortezomib with or Without
Dexamethasone in Primary Systemic (Light Chain) Amyloidosis. J Clin Oncol. 2010;
28:1031-1037.

Lamm W, Willenbacher W, Lang A, et al. Efficacy of the Combination of Bortezomib and
Dexamethasone in Systemic AL Amyloidosis. Ann Hematol. 2011; 90:201-206.

Singh V, Saad A, Palmer J, et al. Response to Bortezomib Based Induction Therapy in Newly
Diagnosed Light Chain (AL) Amyloidosis [abstract]. Blood. 2009; 114: Abstract 1867.
Reece DE, Sanchorawala V, BHegenbart U, et al. Weekly and Twice-weekly Bortezomib in
Patients with Systemic AL Amyloidosis: Results of a Phase 1 Dose-escalation Study. Blood.
2009; 114:1489-1497.

Reece DE, Hegenbart U, Sanchorawala V, et al. Efficacy and Safety of Once-weekly and
Twice-weekly Bortezomib in Patients with Relapsed Systemic AL Amyloidosis: Results of a
Phase 1/2 Study. Blood. 2011; 118:865-873.



187 oiardskel (ST Lt 9 oloy

58.

59.

60.

61.

62.

63.

64.

Landau H, Hoffman J, Hassoun H, et al. Adjuvant Bortezomib and Dexamethasone Following
Risk-adapted Melphalan and Stem Cell Transplant in Systemic AL Amyloidosis [abstract]. J
Clin Oncol. 27(Suppl-15): Abstract 8540.

Gaspartto C, Sanchorawala V, Snyder RM, et al. Use of Melphalan (M)/ Dexamethasone (D)/
Bortezomib in AL Amyloidosis [abstract]. J Clin Oncol. 2010; 28: Abstract 8024.

Zonder J, Sanchorawala V, Snyder R. Rapid Haematologic and Organ Responses in Patients
with AL Amyloid Treated with Bortezomib Plus Melphalan and Dexamethasone [abstract].
Amyloid. 2010; 17(s1): 86.

Wechalekar AD, Kastritis E, Merlini G, et al. A European Collaborative Study of Treatment
Outcomes In 428 Patients with Systemic AL Amyloidosis [abstract]. Blood. 2010; 116:
Abstract 988.

Mikhael JR, Schuster SR, Jimenez-Zepeda VH, et al. Cyclophosphamide-bortezomib-
dexamethasone (CyBorD) Produces Rapid and Complete Hematologic Response in Patients
with AL Amyloidosis. Blood. 2012; 119: 4391-4394.

Vennar CP, Lane T, Foard D, et al. Cyclophosphamide, Bortezomib, and Dexamethasone
Therapy in AL Amyloidosis Is Associated with High Clonal Response Rates and Prolonged
Progression-free Survival. Blood. 2012; 119:4387-4390.

Shah GL, Kaul E, Fallo S, et al. Subcutaneous Bortezomib in Combination Regimens in
Newly Diagnosed Patients with Myeloma or Systemic AL Amyloidosis: High Response Rates
and Minimal Txicity. ASH Annual Meeting. Abstracts 2012; 120: 2968.



(Multiple Myeloma) loghw Juwd 90 (65T i 9 9o 38

Ol Sy pole oRiily sole Sl gac o liledu 4ol S

doudo

OlgFindl o 50 a5 039 plawsdly Sledgbo ey @adyss (MM) Jeidse polo
poilS dnel> 00 5 o0 ploziul jie (olu)l g (Sltiial o 58 Sl g 00ged iy gos
5 1o oS 035 yaas ,i5 24050 sgu> 2014 Lo 1o 1S5 10T ,o |, MM sy o lge (55 el
LT %75) loye slp Jo 62 11530 o3l o Lansgie Lasl o ,a5 11090 LesT s
(05,10 cpw JLo 70 51 Lo s %79) Jlo 61 Leails sl g (5l oo JWo 70 51 i
@ i ige oz slle,s bl w06 %25 sg0> 1975 Jlu o a5 5 sl ol o
ol 00ms, 434

Sobo 39 w2 5 adsl (loys (Sl oo (liSe oS Sigtn slag)ls 4 Jdse pole
Slbe,s b pdle B (s las MM 5 009 1,38 Sloys gl ailinlio .ol o Lol
o9l Jod 5l Fonae lagyls (Byre Jodo by MM (oo o s ol oo (Jab
Olgiial jho bamma 5l Lo S0 09l Thatl e Jso5 Jl> 58 comegyg 9 deagdl

58,00 ,5 (o Wz slag,ls slml pizmen g lagyls ilate oS 5 el a5 o0us S iy

188



189 boole Jusge (5T Lty 9 Loy

o 099 H55edl (55l SO MM a5 wos o lis SCSigw Sl ual Sldlas

"3‘3;6" 3,8 3 sl sl i Lo poe cely b ysiSl S u"’L“" x QL°)°

(Bl asl gl (a5

adsl Slaowyp 9 Sepd anlie g Jlo zp0 Jold b hlew pled adgl (o)
ol 1ol Seilogioms yod 5| Seilogions MM 31581 Cgzr o5 s5slsm 5 solKtles]
5 Ly s jU5emees SV (el erndS oty 2SI iS5 o sl cos>
LDH (ul#l 5 ads” o Sloe uals osims las (nutsl)S 5 09l (ali8l . nlS'y Ses
o3 oo ol 1) Jlhsess sledgbo o>

20,5 o sy 25 Slacbsy b 5lpol 5 oy (M-Protein) JUslS sie asss s <5
Jbg a9y sl atele 24 )50l Jolis g 009 4yl cmnsnis (slo ) p s 52 5lp0l U]
5T 0l go (UIFE) 10l (pgmnlSidsiol 5,999 2501 § (UPEP) 510l (5259 5 558 250!
50929550 (IgG, IgA, 1gM) odsslSsinl glyl zobm (o5 (ouyp Jold pym
3233 (anseis Sz (SIFE) p o (ygenilaSidgion] 55939 2801 5 (SPEP) s slovg i
M- o500 Sgliie (gl Cumad § Dl ooy bl oo (b f 50L Hl 53
&S okl 5l eolax! wled oo Gloyo a4 muly g & olows S8 i ‘531.5)')1 4 oS Protein
3L Cumlu> SIFE 4 SPEP L ol jon (Free Light Chain, FLC) of51 w0 50555
G (yrizpats p iy FLC (guay 2 81000 o Lowsdly 1508 (sl oy s MM (5 S j2 51,
ateinal Coenl b Gbsals JUolS oo Jolds o Lowdly Sloojlow 50 SiiwgiSsn
aiwal ool (Monoclonal Gammopathy of Undetermined Significance, MGUS)
o 2 j9ugleel (Active Myeloma) Jlsé psle (Smoldering Myeloma) ousg yicn
(Solitary Plasmacytoma) s JETONFPVEUN] DU P (Light Chain Amyloidosis) .

0y sadslel lhlem (o5 S jsiile sl eizees pyw FLC (5,5 o5l 8‘9-%‘3



ForslS sbsilan Sloyd saodllygins 190

<> FLC Ratio «3s8 5)lge p ogdle 0l oo 00iS oS o5 72 )5 b polin 9 S
Ailgs o3 FLC - b5l 10'*4:’[?@5" ;Y Stringent Complete Response, sCR a5l
gl (6,5 o3l LB (g,l,0l M Protein b )l les K5y giile (51, 24-h UPEP (355 1>
or )l olen ol g e b L (oo SlacSen Olilen yuin
30 Py S ol ylew %20 (SdS” ole MM o0y o0ls Lauseis o5 e 1027
Cgmme (bt pskee 5 AL oy b )l (s £ e I3 5wzl ol
5 59 55 ylans Sy 5 Gy Kizyiile sl o FLC (6,5 ol o 5
e 430, (65 o3l MeProtein ke 4Kty uol duke x5 e psles olylenn
23,5 oolaiwl 385 i (655 o3l Cgm (gum Gl sy sl Cend les Sl aST ]
OlsFesl 330 (st 5 Ol ] (Olg3sl e oo Loy (el 2Ll 51 51
e i il o plowsdly sldsler S Uy oS sl lrinl s g
ol Ll JolS S Sp0l, oy Sl K Sl oyl car
03,5 oo
b 4255 b s lont 51 055 5 i Ll ooy allice Syl e i 5| MM az
5T ol auly plsseinl e Sl gmy sl 0l aseiie S2i§ 5 (J5Sge (om)
ol jsle gpnlas e g (Seiigie) (Jsoxe (305 cadan)lS baws (agi309,S
e geml o] slo o Ledl (59, (Fluorescence In Situ Hybridization, FISH)
Translocation, Deletion,  Jols o55 (095509,5 (sl bl all  lgesl
oais S (Dell3) 13 pg3509,5 s9uaS Jlo ylgin .ol ot asie Amplification
Event-free o obgS el ¢ aiils Cell Cycle Gene Expression (g5, p odisS
ool o 038 Sy (s 2005 o lylos (0S) (IS Jlsas o 5 Survival, EFS
Sl sl eam 3 (Gloys w9 lom S G5 5 s Sl (50939095 a5 Lo
£(4;14) Jolis FISH Panel 545555 (o5 (sl Guideline Lolul 5 272855 o IS



191 boole Jusge (5T Lty 9 Loy

Chromosome 1 4 Chromosome 13 Deletion «t(11;14) 17p13 Deletions «(14;16)
39590 e 9 Seiddem 095 n (AT S ow, p (nl Bl o0 Amplification
08 )5 oo dlpiien
IS 5o 3525 il g 9,150 g0l 5o (THC) lgseisl sie gordigiumgio|
Orzes wilioe dobe b Ledly 61550 S8 (o5 G 9 Ll Leadl

Woled Ly pai 55280 1) (6 lew Wilgs o plgminl e (5 egimgld

(e ool glacuud

ol il oaS SWS b Lyld s LeSS slaces Guideline _olul
Cie PET (Sl jo s pole Fail o oSl PET/CT L CT MRI Jolis lacans
oK g5 g 009 Jgeme 31,5500) 5 5wl MRI g Sl PET/CT 3738 sl o
50T S 00,5 plonil s 955 oo G313 JLo (ame (ST 0], 53 s s (g a5
Oleys 5l am g L8 pglae cits Fluorodeoxyglucose PET/CT aS ols )lis <ol sdge
SSbogirens MM (Jlos 9590 00iiST (265 i Vb 590 b gom oloyo 9 4l
3040 21, s

Plasma Cell .0l (59,0 conl Sow pyiwlandly 0925 0l o> S8l cnngu
Ol yadg 1o s Lewodly Camoz auo )0 (yutd S Sl Sos Labeling Index
wisheal 3925 oy 2 Slp (05 (22 5 Syl Fho (el S5 (rizmen il ade
g o0 Lol (2595 g et 4 S D00 )3 e (Foj8Smy (o2 9

Slge nl yo 005 el (lgzinl sae “S*-’)}"‘ gz Sel (San canlie lilace 5o
Cawds (Stem Cells) sobs sleJghw yurms g 05,5 Non-myeloablative \lo,s iy
) (OLSe HLA b ol b jalys 5l bou 5) sams lsseial jio b amms (j55 5l ool

23,5 HLA Typing &b Lo o,la0 (pl jo dsless 83,55



F9r95 logs)lon Sloyd slo Josll g

192

S Sl Sl g 3900 4385 S5 50 MM (Lo 58 leligand (o0 b (oo aSSg2

08,5 ploeil adgl laseinl jae anils

Jglaa g

-Initial Diagnostic Workup and Clinical Presentation (MYEL-1)
-Solitary Plasmacytoma (Osseous or Extraosseous) Primary Treatment (MYEL-2)

-Multiple Myeloma: Primary Treatment and Follow-Up/ Surveillance (MYEL-3)

-Active (Symptomatic) Myeloma Follow-Up/ Surveillance (MYEL-4)
-Additional Treatment Post Stem Cell Transplant (MYEL-5)
-Active Disease: Additional Treatment for Relapse or Progressive Disease (MYEL-6)

-Staging Systems for Multiple Myeloma (MYEL-A)

-Definition of Multiple Myeloma (Smoldering and Active) (MYEL-B)

-Response Criteria for Multiple Myeloma (MYEL-C)

-Myeloma Therapy (MYEL-D)
-Adjunctive Treatment (MYEL-E)

MYEL-1 (Initial Diagnostic Workup and Clinical Presentation)

INITIAL DIAGNOSTIC WORKUP

+ H&P

« CBC, differential, platelet count

» BUN/creatinine, electrolytes

*LDH

« Calciumfalbumin

« Beta-2 microglobulin

= Serum free light chain (FLC) assay

* Serum quantitative immunoglobulins,
serum protein electrophoresis (SPEP),
serum immunofixation electrophoresis
(SIFE)

* 24 h urine for total protein, urine
protein electrophoresis (UPEP), urine
immunofixation electropheresis (UIFE)

* Skeletal survey

+ Unilateral bone marrow aspirate
+ biopsy, including bone marrow
immunohistochemistry and/or bone
marrow flow cytometry

» Cytogenetics

« FISH [del 13, del 17p13, t{4;14), t{11;14),
t(14;16), 1921 amplification]

Useful Under Some Circumstances

= MRI

* CT scan (avoid contrast)

* PET/CT scan

» Tissue biopsy to diagnose a
solitary osseous or extraosseous
plasmacytoma

= Bone densitometry

= Plasma cell labeling index

+» Staining of marrow and fat pad for
amyloid

= Serum viscosity

» HLA typing

CLINICAL
PRESENTATION

Salitary
plasmacytoma

Smoldering
(asymptomatic)

Active
{symptomatic)

See Solitary
Osseous: Primary
Treatment

MYEL-2

See Solitary
Extraosseous:
Primary Treatment
MYEL-2

See Primary
Treatment

MYEL-3



193 boole Jusge (5T Lty 9 Loy

MYEL-2 (Solitary Plasmacytoma (Osseous or Extraosseous) Primary Treatment)

CLINICAL PRIMARY FOLLOW-UP/SURVEILLANCE
PRESENTATION TREATMENT
=CBC
Solitary RT (245 Gy) to . Serum'l:l;em:!_try for creatinine, albumin,|
Osseous involved field correctec caleum
* LDH as clinically indicated
= Beta-2 microglobulin as clinically
indicated Primary
» Serum FLC assay progressive Restage
» 24 h urine for total protein, UPEP, UIFE | __for | |with | [Seedtie
e o, U v (symptomatic)
SPEP, SIFE followed by workup MYELS
» Bone marrow aspirate and biopsy as progression
clinically indicated
= Bone survey as clinically indicated or
Solital RT (245 Gy) to annually
Y —=|involved field |— ¢ ET/CT
Extraosseous y . M.RIAand or T and or PET! as
and/or surgery clinically indicated

MYEL-3 (Multiple Myeloma: Primary Treatment and Follow-Up / Surveillance)

CLINICAL PRIMARY FOLLOW-UP/SURVEILLANCE
PRESENTATION TREATMENT * Quantitative immunoglobulins +
quantitation of M protein (serum and urine)
« CBC, differential, platelet count
Observe at 3- = BUN, creatinine, corrected calcium
to 6-mo * Bone survey annually or for symptoms N "

: i . : " Progression to See Active
Smoldering . — |nterva|sy ) z?;iar“;rr:z::t::ale and biopsy as E ymp ic |— (Symp oy
==Y 4 myeloma eloma below

or « Serum FLC assay as clinically indicated ¥ My
Clinical trial * MRI as clinically indicated
+ PET/CT scan as clinically indicated
= Multi-parameter flow cytometry as clinically
indicated
" 8
* Quantitative immunoglobulins + -y
quantitation of M protein (serum and %f;.m
urine) . . Stem-cell harvest Response — Primary
= CBC, dlﬂerler?ual, platelet muntA (adequate for 2 Therapy
Myeloma therapy +BUN, corrected trar  if (MYEL-4)
Active bisphosphonates = Bone survey annually or for candidate for
(symptomatic) — | + adjunctive —= | symptoms —| transplantation
treatment « Bone marrow aspirate and biopsy as (Refer for
as indi ini indi evaluation by stem See
» Serum FLC assay as clinically cell transplant No Additional
indicated center) response Treatment
* MRI as clinically indicated (MYEL-6)
= PETICT scan as clinically indicated
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MYEL-4 (Active (Symptomatic) Myeloma Follow-Up / Surveillance)

ACTIVE (SYMPTOMATIC) MYELOMA FOLLOW-UP/SURVEILLANCE

» Quantitative immunoglobulins + quantitation of M
protein at least every 3 mo

= CBC, differential, platelet count

= BUN, creatinine, calcium

Autologous stem cell

transplant (category 1) | — &

OR

Allogeneic stem cell

transplant in clinical trial
Response after i

primary therapy OR

—

* Bone survey annually or for symptoms

* Bone marrow aspirate and biopsy as clinically
indicated

= Serum FLC assay as clinically indicated

* MRI as clinically indicated

* PET/CT scan as clinically indicated

See Additional
Treatment (MYEL-5)

Continue myeloma
== Monitor as above andior r

See Additional

therapy until best
response

1ce therapy Treatment (MYEL-6|

MYEL-5 (Additional Treatment Post Stem Cell Transplant)

ACTIVE (SYMPTOMATIC) MYELOMA ADDITIONAL TREATMENT

Post-aliogeneic stem cell transplant:

Prog!
Maintenance therapy
Response or on clinical trial

Therapy for previously treated myeloma
on or off clinical trial or
Donor ly infusion

stable disease or ——» Progressive

Observe

Post-autologous stem cell transplant:

Therapy for previously treated myeloma on or
off clinical trial

Prog

Maintenance therapy

or
Allogeneic stem cell transplant on clinical triali
{category 3 for conventional vs. clinical trial)

Therapy for previously treated myeloma on or
off clinical trial * additional autologous stem

or
se or . tandem o — Progressive di
stable disease + maintenance therapy
or
Observe

cell
or
Allogeneic stem cell transplant on clinical trial

MYEL-6 (Active Disease: Additional Treatment for Relapse or Progressive Disease)

ACTIVE (SYMPTOMATIC) MYELOMA ADDITIONAL TREATMENT

(FOR PATIENTS TREATED WITH OR WITHOUT A PRIOR TRANSPLANT)

Autologous stem
cell transplant

(category 1)
Transplant or Progressive
candidate Therapy for disease
previously

treated myeloma
on or off clinical
trial®

Relapse
or progressive
disease

Non-transplant ____ | Therapy for previously treated myeloma
candidate on or off clinical trial

Therapy for previously treated myeloma- on or
off clinical trial

or

A ic stem cell it on clinical trial

Palliative care
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MYEL-A (Staging Systems for Multiple Myeloma)
Staging Systems for Multiple Myeloma

Stage Durie-Salmon Criteria

ISS Criteria

| All of the following:
*Hemoglobin Value > 10 g/dL
*Serum Calcium Value Normal or < 12 mg/dL
*Bone X-ray, Normal Bone Structure or
Solitary Bone Plasma Only
*Low M-component Production Rate

*1gG Value < 5 g/dL

*1gA Value <3 g/dL

*Bence Jones Protein < 4 g/24h

Serum Beta-2 Microglobulin <3.5 mg/L
Serum Albumin > 3.5 g/dL

11 Neither Stage I Nor Stage 111

Neither Stage I Nor Stage 11

11 One or More of the Following:
*Hemoglobin Value < 8.5 g/dL
*Serum Calcium Value > 12 mg/dL
*Advanced Lytic Bone Lesions
*High M-Component Production Rate

*1gG Value > 7 g/dL

*IgA Value > 5 g/dL

*Bence Jones Protein > 12 g/24 h

Serum Beta-2 Microglobulin > 5.5 mg/L

Subclassification Criteria

A Normal Renal Function (Serum Creatinine Level < 2 mg/dL)

B Abnormal Renal Function (Serum Creatinine Level > 2 mg/dL)

MYEL-B (Definition of Multiple Myeloma (Smoldering and Active))
Definition of Multiple Myeloma (Smoldering and Active)

Smoldering (Asymptomatic) Myeloma

Active (Symptomatic) Myeloma

M-Protein in Serum
*1gG >3 g/d/l

*[gA > 1 g/dL

Or

*Bence-Jones Protein > 1 g/24h

And/or

Bone Marrow Clonal Plasma Cells > 10%

No Related Organ or Tissue ImpairmEnt (no End Organ
Damage, Including Bone Lesions) or Symptoms.

Requires One or More of the Following:
*Calcium Elevation (> 11.5 mg/dL)
*Renal Insufficiency (Creatinine > 2 mg/dL)

*Anemia (Hemoglobin < 10 g/dL or 2 g/dL <
normal)

*Bone Disease (Lytic or Osteopenic)
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MYEL-C (1) (Response Criteria for Multiple Myeloma)

Response Category

Response criteria

CR, Complete Response

Negative immunofixation of serum and urine, disappearance of any soft tissue
plasmacytomas, and < 5% plasma clls in bone marrow; in patients for whom
only measurable disease is by serum FLC level, normal FLC ratio of 0.26 to
1.65 in addition to CR criteria is required; two consecutive assessment are
needed

sCR, Strigent Complete
Response

CR as defined plus normal FLC ratio and absence of clonal plasma cells by
immunohistochemistry or two- to four-color flow cytometry; two consecutive
assessment of laboratory parameters are needed

Immunophenotypic CR

sCR as defined plus absence of phenotypically aberrant plasma cells (clonal) in
bone marrow with minimum of 1 million total bone marrow cells analyzed by
multiparametric flow cytometry (with > four colors)

Molecular CR

CR as defined plus negative allele-specific pligonucleotide polymerase chain
reaction (sensitivity 10°)

VGPR, Very Good
Partial Response

Serum and urine M component detectable by immunofixation but not on
electrophoresis or > 90% reduction in serum M component plus urine M
component < 100 mg/24h; in patients for whom only measurable disease is by
serum FLC level, > 90% decrease in difference between involved and
uninvolved FLC levels, in addition to VGPR criteria, is required; two
consecutive assessment are needed

PR, Partial Response

>50% reduction of serum M-protein and reduction in 24-hour urinary M-
protein by > 90% or < 200 mg per 24 h; If the serum and urine M-protein are
unmeasurable, a >50% decrease in the difference between involved and
uninvolved FLC levels is required in place of the M-protein criteria; If serum
and urine M-protein are unmeasurable, and serum free light assay is also
unmeasurable, > 50% reduction in plasma cells is required in place of M-
protein, provided baseline bone marrow plasma cell percentage was>30%; In
addition, if present at baseline, a > 50% reduction in the size of soft tissue
plasmacytoma is required. Two consecutive assessment are needed; no known
evidence of progressive or new bone lesions if radiographic studies were
performed.

MR, Minimal Response
for Relapsed Refractory
Myeloma Only

>25% but < 49% reduction of serum M protein and reduction in 24-hour M
protein by 50% to 89%; In addition, if present at baseline, 25% to 49%
reduction in size of soft tissue plasmacytoma is also required; No increase in
size or number of lytic bone lesions (development of compression fracture does
not exclude response)

SD, Stable Disease

Not meeting criteria for CR, VGPR, PR or progressive disease; no known
evidence of progressive or new bone lesions if radiographic studies were
performed

PD, Progressive Disease

Increase of 25% from lowest response value in any of following:

Serum M component with absolute increase > 0.5 g/dL; serum M component
increases > 1 g/dL are sufficient to define relapse if starting M component is >5
g/dL and/or; Urine M component (absolute increase must be > 200 mg/24 h)
and/or; Only in patients without measurable serum and urine M protein levels:
differences between involved and uninvolved FLC levels (absolute increase
must be > 10 mg/dL); Only in patients without measurable serum and urine M
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protein levels and without measurable disease by FLC level, bone marrow
plasma cell percentage (absolute percentage must be > 10%); Development of
new or definite increase in size of existing bone lesions or soft tissue
plasmacytoma; development of hypercalcemia that can be attributed solely to
plasma cell proliferative disorder; Two consecutive assessment before new
therapy are needed

MYEL-

C (2) (Response Criteria for Multiple Myeloma))

Relapse Subcategory

Relapse Criteria

Clinical Relapse

Clinical relapse requires one or more of:

Direct indicators of increasing disease and/or end organ dysfunction (CRAB
features). It is not used in calculation of time to progression or progression-
free survival but is listed here as something that can be reported optionally or
for use in clinical practice

*Development of new soft tissue plasmacytomas or bone lesions

*Definite increase in the size of existing plasmacytomas or bone lesions. A
definite increase is defined as a 50% (and at least 1 cm) increase as measured
serially by the sum of the products of the cross-diameters of the measurable
lesion

*Hypercalcemia (> 11.5 mg/dL)
*Decrease in hemoglobin of >2 g/dL

*Rise in serum creatinine by 2 mg/dL or more

Relapse from CR

(To be used only if the end
point studied is DFS,
disease free survival)

Any one or more of the following:

*Reappearance of serum or urine M-protein by immunofixation or
electrophoresis

*Development of > 5% plasma cells in the bone marrow

* Appearance of any other sign of progression (ie, new plasmacytoma, lytic
bone lesion, or hypercalcemia)

MYEL-D (1) (Myeloma Therapy)

MYELOMA THERAPY

Exposure to my ic agents (ir ing agents and nitrosoureas) should be limited to avoid
compromising stem-cell reserve prior to atam-cell harvaal in patients who may be candidates for transpiants.
Preferred Regimens Other Regimens
Primary Therapy for - Bor ib/d t e gory 1) = Carfilzomib .lenalidomide /ds t
Candi * Bor ib/ i hasone » Dexamethasone (category 2B)
(Assess forr after | +Bor b /di 1e (cat y 1) * Li
2 cycles) + Bor ib/lenalidomi doxorubicinivincristi e (DVD)
+ Bor ib/thalidomide/d: e (category 1) Y 2B)
.l ide /e 1asone (i gory 1) . Thahdomidefdexameihasone (category 2B)
Primary Therapy for . Bortezomlbldexamelhasone * Dexamethasone (category 2B)
N Candi .l asone y 1) * Liposomal
(Assess for response after M p i ib (MPB) (category 1) doxorubicin/vincristi e (DVD)
2 cycles) + Melp /predni / idomide (MPL) (catt -y1) (category 2B)
* Melp Ip i i ide (MPT) (category 1) M isone (MP)
* Thalidomi y 2B)
- Vineristine, bicin/ (VAD)
(category 2B)
Maintenance Therapy = Bortezomib = Bort ib + |.u ] { gory 2B)
* Lenalidomide (category 1) * Bor i i i y 2B)
* Thalidomide (category 1) « Interferon (:ategory 2B)

. Sleroids (l:alegnry 2B]
*Ti y 2B)
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MYEL-D (2) (Myeloma Therapy)

MYELOMA THERAPY

(] e to ic agents {i

ing agents and nitrosoureas) should be limited to aveid

Y
compromising stem-cell reserve prior to stem-cell harvest in patients who may be candidates for transplants.

Preferred Regimens

Other Regimens

[Therapy for Previously

[Treated Multiple = Bort: ib (i v 1)
. Bonezomlbldexamethasone
= Bort: I

+ Bor | doxorubicin (cat:
;

+ Bor i i i e

+ Carfilzomib

* Repeat prlmary induction therapy (if relapse at >6 mo)

y1)

+ Cyclophospt

= Bendamustine
- Bortezomib/vorinostat

= Lenalidomid

« Cyclophospt

= High-dose cyulophnsphamde
= Lenalidc

{category 1)

1asone

By lidomide /d
-F hasone

+ Thalidomide/dexamethasone

+D yclophospt )
(DCEP)
D lidomidelcisplatindoxorubicinfeyclo-
P etoposide (DT-PACE) + bortezomib (VTD-
PACE)

MYEL-E (Adjunctive Treatment)

Bone Disease
*Bisphosphonates (pamidronate and zoledronic acid)

*All patients receiving primary myeloma myeloma therapy
should be given bisphosphonates (category 1)

*Use of bisphosphonates in smoldering or stage I disease
preferably in the context of a clinical trial. These patients
should have bone survey annually and if symptomatic

*Monitor for renal dysfunction with use of bisphosphonates

*Monitor for osteonecrosis of the jaw
*RT

*Low-dose RT (10-30 Gy) can be used as palliative
treatment for uncontrolled pain, for impending pathologic
fracture or impending cord compression

*Limited involved fields should be used to limit the impact
of irradiation on stem cell harvest or impact on potential
fracture treatment

*Orthopedic consultation should be sought impending or
actual long-bone fractures or bony compression of spinal
cord or vertebral column instability

*Consider vertebroplasty or kyphoplasty for symptomatic
vertebral compression fractures

Hypercalcemia

*Hydration/furosemide, bisphosphonates (zoledronic acid
preferred), steroids, and/or calcitonin

Anemia

*Guidelines for Cancer and Chemotherapy
Induced Anemia

*Consider erythropoietin for anemic patients

Infection

*Guidelines for Prevention and Treatment of
Cancer Related Infections

*Intravenous immunoglobulin therapy should
be considered in the setting of recurrent life-
threatening infection

*Consider pneumovax and influenza vaccine

*PCP, herpes, and antifungal prophylaxis if
high-dose dexamethasone regimen

*Herpes zoster prophylaxis for patients
treated with bortezomib

Renal Dysfunction

*Maintain Hydration to avoid renal failure
*Avoid use of NSAIDs

*Avoid IV contrast

*Plasmapheresis (category 2B)

*Not a contraindication to transplant

*Monitor for renal dysfunction with chronic
use of bisphosphonates
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Hyperviscosity Coagulation/ Thrombosis
*Plasmapheresis should be used as adjunctive therapy for *Prophylactic anticoagulation recommended
symptomatic hyperviscosity for patients receiving thalidomide-based, or

lenalidomide with dexamethasone therapy

*Guidelines for Venous Thromboembolic
Disease
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PR
IMGN TREATMENT ALGORITHM
Mild proteinuria Moderate proteinuria Heavy proteinuria
<4g/day + 24 to <8 g/day + 28 g/day with or without
normal renal function normal renal function renal insufficiency

ACGLCI L ARD, dietary protein restriction, ACLI L ARD, dietary protein restricton, ACEI 1 ARB, dietary protein restriction,
Maintain BP = 125/75 mm Hg, Maintain BP s 125/75 mm Hg. Maintain BP < 125/75 mm Hg,

Continue to monitor proteinuria and Observe for 6 months Observe for < 6 months*
renal function

Persistant nephrotic range Persistant heavy proteinuria and/or
proteinuria™ decreasing renal function™

"D ing f or compli i i e

start treatment early Cytotoxic/steroids™ Cyclosporine*
**Introduction of risk

reduction strategies

Cyclosporine** Cylotoxic/steroids**
[Cattran et al 2010].
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Figure 1. Pre-transplantation screening and prevention of NODAT

‘ Pretransplantation
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Weight control
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OGGT = oral glucose tolerance test; FPG = fasting plasma glucose.

Figure 2. Post-transplantation screening and management

‘ Post-transplantation ‘

‘ Screening ‘

Blood glucose monitoring: FPG, OGTT, HbA
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OGGT = oral glucose tolerance test; FPG = fasting plasma glucose.
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Box 1. Diagnostic Criteria for Early Transplant Glomerulopathy

Light microscopy (nondiagnostic)

+ No double contours or double contours in <<10% of periph-
eral capillary loops in the most severely affected glomerulus

« None to mild mesangial matrix expansion

« Glomerulitis and/or peritubular capillaritis usually are present

Immunofluorescence (nondiagnostic)

« Negative for significant IgA, IgG, and C1q

« Sometimes mild to moderate mesangial IgM staining and
minimal mesangial or capillary loop C3 staining

e C4d = in peritubular capillaries by immunofluorescence or
immunohistochemistry

e C4d = in glomerular capillaries by immunofluorescence or
immunohistochemistry

Electron microscopy (diagnostic after correlation with the
methods above)
 Few peripheral glomerular loops with duplication and/or
multilayering of glomerular basement membranes present, in
the absence of immune complexes, with any of the following
features:
o Widening of subendothelial space
¢ Endothelial cell swelling
o Loss of endothelial cell fenestrations
¢ None to mild mesangial matrix expansion
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Box 2. Diagnostic Criteria for Overt Transplant Glomerulopathy

Light microscopy

» Double contours in >10% of peripheral capillary loops in the
most affected nonsclerotic glomeruli

+ Mesangial matrix expansion is usually present, with/without
mesangial hypercellularity

+ Glomerulitis and/or peritubular capillaritis may be present

Immunofluorescence

« Negative for significant IgA, IgG, and C1q

+ Sometimes mild to moderate mesangial IgM staining and
minimal mesangial or capillary loop C3 staining

¢ C4d = in peritubular capillaries by immunofluorescence or
immunohistochemistry

¢ C4d = in glomerular capillaries by immunofluorescence or
immunohistochemistry

Electron microscopy

« Several peripheral glomerular loops with duplication and/or
multilayering of glomerular basement membranes present, in
the absence of immune complexes, usually with any of the
following features:
< Widening of subendothelial space
o Mesangial cell interposition

> Endothelial cell swelling

¢ Loss of endothelial cell fenestrations

oS
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Table 3. Target and Achieved HbA,_ Levels in the Intensively and Conventionally Treated Groups of Three Recent Clinical Trials
that Examined Different Levels of Glycemic Control in Patients with Type 2 Diabetes

Intensive Treatment Conventional Treatment
Study Target Achieved Target Achieved
ADVANCE'™® <6.5% 6.5% Unspecified 7.3%
ACCORD?® <6.0% 6.4% 7-9% 7.5%
VADT?! <6.0% 6.9% <8% 8.4%

Abbreviations: ACCORD, Action to Control Cardiovascular Risk in Diabetes; ADVANCE, Action in Diabetes and Vascular Disease:
Preterax and Diamicron Modified Release Controlled Evaluation; VADT, Veterans Affairs Diabetes Trial.
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GFR <60 ,5 45 0o drogi ] oS adg .ol 09290 )] Soe Y5 8 pae 0,90

Dgud ez ml/min/ 1.73 m?

Table 4. Dose Adjustment for Insulin Compounds and Oral Medicines for Diabetes in CKD

Madication Class and Agents CKD stages 3, 4, and & ND
Insufin
Glargine Mo advised dose edjustment™
Dietemir Mo advised dose adjustment”
Neutrad Protamine Hagedom (NPH} Mo advised dose edjustmeant™
Hegular Mo advised dose edjrstmant™
Aspar Mo advised doze adjuatmeant”
Lispro No advised dose sdustment”
Ghulisine o advised dose edjustment™
Firsi-generation sulionyluress
Acel ida” Avoid use
Chiorpropamide GFA 50-80 mL/min/1.73 m*: reduce dose 50%, GFA <50 mL/min'1.73 m?: avoid use
Tolazamide Avoid use
Tolbartamide Avoid use
Sscond-genarstion sulfomylureas
Glpizide No dose adjusiment
GEmepinde Btaf conservatively at 1 mg daiy
Glyburide Avoid use
Gliclarsda’™ Mo dose adiusiment
Megiitinidas
Aepaglinide 1 GFR =30 mLimin'1 .73 m® start conservatively at 0.5 mg with meals
Netegimide It GFR <30 mL‘minf1.73 m® start consenvatively at 60 mg with meals
Biguanides
Metformin™* United States FDA label states, “do not use i SCr =1.5 mp'dL in men. = 1.4 mp/dL in women™
British National Formulary and the Japanese Society of Nephmlogy recommend cesaation if
eGFR =30 mLmin1.73 m*
Thiszolidinadienes
tazone MNo dese adjusiment
Hosigitazone No dose adjusiment
Alpha-glucesidase inhibitors
Avoid § GFA =30 mL'min'1. 73 m*
Mighicl Avoid § GFR =25 mLmin1. 73 m®
DPP-4 inhibitor
Sitagliptin &FA 50 mLimin'1_73 m": 100 mg daily
BFA 30-50 mLimin1.73 m®: 50 mg daily
GFA 30 mLimin/1.73 m: 25 mg daily
Baxagliptin B3FA =50 mLmin1.73 m®: 5 mg daily
BFA =50 mL/min'1.73 m®: 2.5 meg daily
Limagliptin No dose adjiusiment
Vildagliptin™ GFA =50 mL'min/1.73 m?: 50'mg twice daily
3FA =50 mLimin1.73 m®: 50mg daiy
Incretin mimetic
Exenatide Mot recommended in GFA <30 mL/min'1 73 m®
Liragiutide Mot recommended in GFA <80 mL/min'1.73 m?
Amylin analog
Pramiintide Mo dose adjustment and niot recommended for patients with CKD stage 4 or grealer
Dopamine receptor agonist
Bromocriptine mesylate” Not studied in patients with reduced GFR

*Adjust dose based on patient response.
**Not currently licensed for use in the U.S.
***These levels are controversial
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Table 6. Fibrate Treatment in Patients with Diabetes Mellitus (DM) and CKD

Table 6. Fibrate Treatment in Patients with Diabetes Mellitus (DM) and CKD

# treated/# with Regression from micro- to
Study DM and CKD Randomized fibrate CVD Outcome normoalbuminuria
VA-HIT - Tonelli®® 136/297 Gemfibrozil, Composite outcome 26.5% (36/136) in  Not reported
600 mg BID the gemfibrozil treated group vs.
41.0% (66/161) in the placebo
FIELD —Keech®™*®"  4895/9795  Fenofibrate, Not reported 47.0% (462/983) in the
200 mg/day fenofibrate group vs. 39.3%
(mean dose) (400/1017) in the placebo
group
DAIS — Ansquer® 155/314 Fenofibrate, Not reported 37.7% (20/53) in the fenofibrate
200 mg/day group vs. 34.1% (15/44) in
the placebo group

Table 7. Dose Adjustment for Lipid Lowering Medicines in CKD

Table 7. Dose Adjustment for Lipid Lowering Medicines in CKD

Medication Class and Agents No CKD or stages 1-2 CKD stage 3 CKD stages 4-5 Kidney transplant

Statins (mg/day)

Atorvastatin 10-80 10-80 10-80 10-20

Fluvastatin 20-80 20-80 10-80 10-80

Lovastatin 10-80 10-80 10-40 10-40

Pravastatin 10-40 10-40 10-20 10-20

Rosuvastatin 5-40 5-20 5-10 5

Simvastatin 5-40 5-40 5-20 5-20
Blle acld sequestrants (g/day)

Cholestipol 5-30 5-30 5-30 5-30

Cholestyramine 4-16 4-16 4-16 4-16

Colesevelam 26-3.8 26-3.8 2638 26-38
Fibric acld derlvatives (mg/day)

Bezafibrate” 400-600 200 Avoid Avoid

Clofibrate 1000-2000 500 500 Avoid

Ciprofibrate* 200 Unknown Avoid Unknown

Fenofibrate 96 48 Avoid Avoid

Gemfibrozil 1200 1200 600 600
Other (mg/day)

Ezetimibe 10 10 10 Unknown

Niacin 2000 2000 1000 Unknown

LACy guae

@ SleMbl yulwl 5 LDL g pdS slooasals 5l oolaiwl avosi SHARP slicul 4
L CKD (lles Jolis a5 b slo o1, slang )5y 5 post hoc LT 51 ool s

Oloys @ilie a5 0,1 3929 (J938l39, waled (onl péeledgion ly cunl Cubis e b

50 &l opliaes oo lis obo Glhlew Gl )0 CVD &ols> (59, o |y aopslinl b
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