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 Maintenance of Remission  
 Novel Therapy  
 Renal Replacement Therapy 

  
Adjunct Therapy  

              
           LN Membranous   

 .            
 (Non Immunosuppressive Therapy) :        

1-  Aggressive Treatment of Hypertension        :
    80/130           

   ACEI ARBs   Diuretics .  
2- Renin Angiotensin Inhibition :       

  .    
   d/mg500 > Proteinuria        

    60%          
  d/mg1000 500  .       ACEI    

sARB   .    
3- Lipid Lowering Agents :  LDL   dL/mg100     

Statins              
.        

4- Anticoagulation :            
        2.5 g/dL       
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Figure 2. Class III/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; †=recommended ack ground therapies for most patients 
are discussed in section III in the text; AZA=azathioprine; BSA=body surface 
area. 
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  CYC   MMF    .      
              

 Calcineurin Inhibitor       Relapse    
Cyclosporin A   CYC  .    

  V       Proliferative LN       
            Hyperlipidemia   

  ESRD   .  
   RCT   V          

   CYC        GFR     
 2m 1.73 83 mL/min/   Proteinuria   5.4 g/d .   

      27%   CYC 60%    
 83%    Relapse       

   CYC .   17    MMF  CYC     
 V        .       

    Tacrolimus sirolimus  Infliximab .    17  

  
 
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. 
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 1   
Standard IFN or peyglated IFN alfa-2a (135 μg week-1 
SQ in those with reduced creatinine clearance) OR 
pegylated IFN alpha-2B (1.5 μg kg-1 per week1 SQ 
 plus ribavirin (if GFR is >50) 
With or without erythropoietin support depending on 
level of hemoglobin 
 

Cryoglobulinemia without systemic disease and 
MPGN 
Noncryoglobulinemic MPGN 
MGN 
In those with moderate proteinuria and slow but 
progressive loss of kidney function 

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 

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

 
 2 
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Table 1. The spectrum of kidney disease in HIV-infected patients 

 HIVAN collapsing FSGS
 Arterionephrosclerosis
 Immune complex GN

– MPGN pattern of injury
– Lupus like GN

 Idiopathic FSGS
 HCV and cryoglobulinemia
 Thrombotic microangiopathies
 Membranous nephropathy

– HBV mediated
– Malignancy

 Minimal change nephropathy
 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

  
 2 –         CKD  ESRD  

CrCI RTIs <10 10-29 30- 59 
125 mg po qd 150 mg po qd 200 mg po qd Didanosine 

15 - 20 mg po qd 15 - 20 mg po bid No adjust Stavudine 
300 mg q 3-7d 300 mg q4h No adjust Tenofovir 

No adjustment Protease inhibitors 
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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) 

Special Testing Based on Organ System 
Involvement: 
 Cardiac 

o EKG 
o Echocardiogram 
o Cardiac MRI (in Certain 

Circumstances) 
o Chest X-ray 

 Liver and GI Tract 
o Stool Guaiacs 
o Gastric Emptying Scan (if 

Gastroparesis Present) 
o Ultrasound or CT Scan to 

Document Craniocaudal 
o Liver Span 

 Peripheral Nervous System 
o EMG (if Clinically Significant 

Peripheral Neuropathy) 
o Nerve Conduction Studies 

 Other 
o Endocrine Testing: TSH, Cortisol 
o Pulmonary Testing: Pulmonary 

Function Tests 

Clinical and Amyloid-related Assessment 
 Orthostatic Vital Signs 
 History and Physical  

 
Laboratory Evaluation (Directed Toward Commonly 
Affected Organ Systems): 
 CBC and Differential 
 Prothrombin Time (PT), Partial Thromboplastin Time 

(PTT), Factor X (if indicated) 
 Hereditary Amyloid Testing (for African-American and 
 Peripheral Neuropathy Patients at Minimum) 
 Electrophoresis of Serum and Urine 
 Serum Free Light Chains 
 24- hour Urinary Protein and Creatinine Clearance 
 Blood Urea Nitrogen, Creatinine 
 Brain Natriuretic Peptide (BNP) or NT-proBNP, Troponin 
 Alkaline Phosphatase, Liver Enzymes, Bilirubin 

 
Pathologic Evaluation:  

 Bone Marrow Aspirate and Biopsy with 
 Immunohistochemical Staining for Kappa and Lambda and 

Congo Red Staining for Amyloid 
 Abdominal Fat Pad Aspirate or Involved Organ Biopsy as 

Clinically Indicated 
 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: 

 Bortezomib± Dexamethasone 
 Bortezomib / Cyclophosphamide / Dexamethasone 
 Bortezomib / Melphalan / Dexamethasone 
 Cyclophosphamide / Thalidomide / Dexamethasone 
 Dexamethasone / Alpha-Interferon 
 High-dose Melphalan with Stem Cell Transplant 
 Lenalidomide / Cyclophosphamide / Dexamethasone 
 Lenalidomide / Dexamethasone 
 Oral Melphalan / Dexamethasone 
 Pomalidomide / Dexamethasone 
 Thalidomide / Dexamethasone 
 Best Supportive Care 

 
Organ Involvement and Response to Treatment Based on Amyloidosis  

Consensus Criteria (AMYL-A)1  
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 

Tongue Enlargement, Clinical 
Arthropathy 
Claudication, Presumed Vascular Amyloid 
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)2 

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 m2  

Liver 50% Decrease in Abnormal Alkaline Phosphatase Value 
Decrease in Liver Size Radiographically at Least 2 cm 
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-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) 

 
 



      193 

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

 
 
  
 
 

MYEL-3 (Multiple Myeloma: Primary Treatment and Follow-Up / Surveillance) 
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MYEL-4 (Active (Symptomatic) Myeloma Follow-Up / Surveillance) 

 
 

MYEL-5 (Additional Treatment Post Stem Cell Transplant) 

 
  
 

MYEL-6 (Active Disease: Additional Treatment for Relapse or Progressive Disease) 
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MYEL-A (Staging Systems for Multiple Myeloma) 
Staging Systems for Multiple Myeloma 

Stage Durie-Salmon Criteria ISS Criteria 

I 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 

 *IgG Value < 5 g/dL 
 *IgA Value < 3 g/dL 
 *Bence Jones Protein < 4 g/24h 

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

II Neither Stage I Nor Stage III Neither Stage I Nor Stage III 

III 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 

 *IgG 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 
*IgG  3 g/d/l 
*IgA > 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 105) 

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) 
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MYEL-D (2) (Myeloma Therapy) 

 
 
  

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 
*Plasmapheresis should be used as adjunctive therapy for 
symptomatic hyperviscosity 

Coagulation/ Thrombosis 
*Prophylactic anticoagulation recommended 
for patients receiving thalidomide-based, or 
lenalidomide with dexamethasone therapy 
*Guidelines for Venous Thromboembolic 
Disease 
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Table 4. Dose Adjustment for Insulin Compounds and Oral Medicines for Diabetes in CKD 

  
*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 7. Dose Adjustment for Lipid Lowering Medicines in CKD 
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