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Learning Objectives

• Describe the various mechanisms of action of agents 
used to treat multiple myeloma (MM) 

• Apply the principles of risk-adapted treatment using 
case-based scenarios to illustrate the impact of 
patient attributes and disease-specific attributes in 
MM

• Manage toxicities associated with newer agents 
used to treat MM

• Apply the principles of adjunctive supportive care in 
the treatment of patients with MM 



ADJUNCTIVE AND SUPPORTIVE 
CARE IN MM



NCCN Recommendations for  
Adjunctive Treatment

• Infection
– IVIG for recurrent infections
– Pneumovax and influenza vaccine
– PCP, herpes and antifungal 

prophylaxis for high-dose or
long-term steroids

– Herpes zoster prophylaxis with 
bortezomib

• Bone disease
– Bisphosphonates
– Radiation therapy
– Orthopedic consultation
– Vertebroplasty or kyphoplasty

• Renal dysfunction
– Avoid aggravating factors: contrast, 

NSAIDs, dehydration
– Not a contraindication to HCT
– Monitor bisphosphonates closely

• Coagulation/thrombosis
– Prophylactic anticoagulation with IMiDs

• Hypercalcemia
– Hydration, steroids, furosemide
– Zoledronic acid preferred

• Hyperviscosity
– Plasmapheresis

• Anemia
– Consider erythropoietin
– Transfusion
– Type and screen patients prior to 

daratumumab administration

NCCN Clinical Practice Guidelines in Oncology: Multiple Myeloma—v.3.2016.



Prevention and Treatment of Neutropenia and 
Infections

• Establish a plan for close monitoring of 
blood counts in initial phase of treatment 
where risk is greatest

• Review reportable signs and symptoms 
with patient and caregivers, including 
who to contact and how

• IVIG for serum IgG < 500
• Immunizations:

– Poor response to pneumococcal and 
influenza vaccines (STILL GIVE)

– DO NOT GIVE herpes zoster vaccine 

• Shingles prophylaxis:
– Acyclovir is recommend for all 

proteasome inhibitor therapy

• Prompt identification of symptoms 
and institution of treatment 

• Subsequent treatment may require 
dose modification, dose delay, or 
administration of G-CSF agents as 
secondary prophylaxis

• Treatment for fungal infections using 
azoles based on response and 
tolerance

IVIG = intravenous immunoglobulin
NCCN v3, 2016; Anderson et al., J Natl Compr Canc Netw 2015;13:1398–1435; Colson K, Support Care Cancer 
2015:23(5):1431-1445
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Presentation Notes
Early identification and prompt interventions for patients with neutropenia.Careful monitoring of patients in the early phase of treatment or following bone marrow transplant when cytopenias may be more severe is important.There are a number of strategies for supportive care including administration of growth factors, infection prophylaxis, and IVIG in some casesImportantly,  patients with MM should not receive live vaccines such as the ZOSTOVAX. Colson, K. (2015). "Treatment-related symptom management in patients with multiple myeloma: a review." Support Care Cancer 23(5): 1431-1445.	PURPOSE: Recent therapeutic advancements have significantly improved overall survival of patients with multiple myeloma (MM). As a result, the impact of disease- and treatment-related symptoms must be managed effectively to improve patient quality of life, given prolonged survival after diagnosis. This review discusses current MM treatment options, effective symptom management approaches, and practical strategies for supportive care. METHODS: A literature search was performed using MEDLINE/PubMed and scientific congress databases, focusing on clinical trials, review articles, clinical practice guidelines, and other guidance documents on treatment paradigms and supportive care strategies in MM. Additionally, clinical practice worksheets were developed from published sources, and nursing "pearls of wisdom" were gathered from practical experience in the clinic. RESULTS: Current therapeutic regimens for relapsed/refractory MM include proteasome inhibitors (i.e., bortezomib, carfilzomib) and immunomodulatory agents (i.e., thalidomide, lenalidomide, pomalidomide), alone or in combination with chemotherapy or corticosteroids. Toxicities associated with agents and combination regimens used in the treatment of MM include myelosuppression, venous thromboembolism, peripheral neuropathy, infections, fatigue, gastrointestinal disorders, and/or cardiac events. Treatment-specific tools and clinical assessments can be useful for optimizing dosing and schedule adjustments to increase therapy duration, and implementing supportive care strategies (e.g., growth factors, transfusional support, intravenous hydration, bisphosphonates, antiviral therapies) to manage treatment-related symptoms. CONCLUSIONS: Improved survival after MM diagnosis has led to increased patient susceptibility to other diseases and comorbidities due to advanced age. In addition to appropriate drug dosing and administration, effective supportive care and health maintenance are crucial for maximizing quality of life and disease control.



Bone Disease

o Malignant plasma cells produce 
cytokines

o Increase osteoclast 
differentiation

o Suppress osteoblast maturation
o Inhibit new bone
o Results

– Infiltrate and destroy bone 
– Secondary effects

• Osteolysis
• Bone pain
• Pathological fractures
• Hypercalcemia

Images courtesy of Sandra Kurtin, 
RN, MS, AOCN®, ANP-C.

Common 
presenting 
symptoms

NCCN v3, 2016; Anderson et al., J Natl Compr Canc Netw 2015;13:1398–1435; Colson, 2015; 
Support Care Cancer 23(5):1431-1445; Zangari, M. et al (2016). The effects of proteasome inhibitors 
on bone remodeling in multiple myeloma. Bone.
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Multiple myeloma is a uniformly fatal hematologic malignancy that results from the clonal expansion of plasma cells within the bone marrow. Skeletal-related complications affect nearly all patients with multiple myeloma and have a major impact on both patient morbidity and mortality. These complications most frequently include the development of osteolytic lesions that lead to severe bone pain, hypercalcemia, and pathologic fractures. Comprehensive skeletal imaging, using first plain radiographs and then more advanced modalities if necessary, is critical both at the time of diagnosis and throughout the course of therapy to assess the skeletal impact of the disease. The widespread use of intravenous bisphosphonate therapy has significantly improved the quality of life of myeloma patients by limiting the amount of osteolytic destruction that occurs. Bisphosphonate treatment, however, does not lead to repair of bone damage that has already occurred. The recent identification of multiple molecular targets with key roles in the osteolytic process has illuminated our understanding of myeloma bone disease, and may transform our future approaches to providing multiple myeloma patients with optimal skeletal care.



Management of Bone Disease

o Treat the myeloma
o Novel therapies have benefit:

– Direct effect on inflammatory cytokines 
– Inhibition of bone resorption
– Osteoblast stimulation  

o Radiotherapy (low dose)
– Impending fracture
– Cord compression
– Plasmacytomas

o Orthopedic consultation
– Impending or actual long-bone fractures
– Bony compression of spinal cord
– Vertebral column instability 

Treating the underlying 
disease and managing 
any symptoms of 
clinical findings that 
require immediate 
intervention are the 
goals for managing MM 
bone disease

Anderson et al., J Natl Compr Canc Netw 2015;13:1398–1435; Colson, 2015, Support Care Cancer 23(5): 
1431-1445; Zangari, M. and L. J. Suva (2016). "The effects of proteasome inhibitors on bone remodeling in 
multiple myeloma." Bone.
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Key Point:  Treating the underlying disease and managing any symptoms of clinical findings that require immediate intervention are the goals for managing MM bone diseaseProteasome Inhibitors:Zangari, M. and L. J. Suva (2016). "The effects of proteasome inhibitors on bone remodeling in multiple myeloma." Bone.	Bone disease is a characteristic feature of multiple myeloma, a malignant plasma cell dyscrasia. In patients with multiple myeloma, the normal process of bone remodeling is dysregulated by aberrant bone marrow plasma cells, resulting in increased bone resorption, prevention of new bone formation, and consequent bone destruction. The ubiquitin-proteasome system, which is hyperactive in patients with multiple myeloma, controls the catabolism of several proteins that regulate bone remodeling. Clinical studies have reported that treatment with the first-in-class proteasome inhibitor bortezomib reduces bone resorption and increases bone formation and bone mineral density in patients with multiple myeloma. Since the introduction of bortezomib in 2003, several next-generation proteasome inhibitors have also been used clinically, including carfilzomib, oprozomib, ixazomib, and delanzomib. This review summarizes the available preclinical and clinical evidence regarding the effect of proteasome inhibitors on bone remodeling in multiple myeloma.LenalidomideIn vitro inhibitory effect on osteoclast differentiationThalidomideInhibition of bone resorptionNo effect on osteoblastsRadiotherapy may be effective in treating disease related bone pain, for rapid reduction of disease in the spine, and for local treatment of plasmacytomas.



Management of Bone Disease: 
Supportive Care

• Bisphosphonates (category 1)
– Pamidronate
– Zoledronic acid
– Both require monitoring 

• Renal function
• Osteonecrosis of jaw

• Kyphoplasty/vertebroplasty
• Home safety evaluation
• Pain management
• Use of spinal support (braces) may be 

indicated
• Ongoing evaluation of bone health

Image: Medtronic, Kyphon Products Division
NCCN Guidelines for Multiple Myeloma V3, 2016; Terpos E., et al. (2013). J Clin Oncol 31(18): 2347-2357.

Kyphoplasty uses a 
“balloon” to create a cavity 
for bone cement to reduce 
vertebral fracture and pain
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Terpos, E., et al. (2013). "International Myeloma Working Group recommendations for the treatment of multiple myeloma-related bone disease." J Clin Oncol 31(18): 2347-2357.	PURPOSE: The aim of the International Myeloma Working Group was to develop practice recommendations for the management of multiple myeloma (MM) -related bone disease. METHODOLOGY: An interdisciplinary panel of clinical experts on MM and myeloma bone disease developed recommendations based on published data through August 2012. Expert consensus was used to propose additional recommendations in situations where there were insufficient published data. Levels of evidence and grades of recommendations were assigned and approved by panel members. RECOMMENDATIONS: Bisphosphonates (BPs) should be considered in all patients with MM receiving first-line antimyeloma therapy, regardless of presence of osteolytic bone lesions on conventional radiography. However, it is unknown if BPs offer any advantage in patients with no bone disease assessed by magnetic resonance imaging or positron emission tomography/computed tomography. Intravenous (IV) zoledronic acid (ZOL) or pamidronate (PAM) is recommended for preventing skeletal-related events in patients with MM. ZOL is preferred over oral clodronate in newly diagnosed patients with MM because of its potential antimyeloma effects and survival benefits. BPs should be administered every 3 to 4 weeks IV during initial therapy. ZOL or PAM should be continued in patients with active disease and should be resumed after disease relapse, if discontinued in patients achieving complete or very good partial response. BPs are well tolerated, but preventive strategies must be instituted to avoid renal toxicity or osteonecrosis of the jaw. Kyphoplasty should be considered for symptomatic vertebral compression fractures. Low-dose radiation therapy can be used for palliation of uncontrolled pain, impending pathologic fracture, or spinal cord compression. Orthopedic consultation should be sought for long-bone fractures, spinal cord compression, and vertebral column instability.



IMWG Recommendations for Use of 
Bisphosphonates in MM

Factor 2013 Recommendation
Patient population Newly diagnosed patients with MM who require 

antimyeloma treatment (regardless of bone status)

Administration IV
Duration/frequency Monthly during initial therapy and ongoing in 

patients who are not in remission

After 2 years, discontinue if CR/VGPR; continue if 
≤ PR

Monitoring Monthly creatinine clearance
Choice Zoledronic acid (first option)

Pamidronate (second option)

CR = complete response; IV = intravenous; MM = multiple myeloma; PR = partial response; VGPR = very good 
partial response.

Terpos, E., et al. (2013). J Clin Oncol 31(18):2347-2357.
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Key Points:Guidelines for bisphosphonate use have been published by IMWG, ASCO, NCCN and other International Groups.  There are some variations in recommendations.This slide represents the updated IMWG guidelines for bisphosphonate use.BPs are recommended in all patients with MM requiring front-line therapy, regardless of the presence of bone disease at diagnosis, assessed by conventional radiography. Although ZOL, PAM, and CLOreduce SREs and control bone pain compared with placebo, ZOL is associated with improved survival in patients with newly diagnosed MM and bone disease and reduces SREs over CLO. This benefitremains in patients who receive ZOL for more than 2 years. Therefore, ZOL should be administered until disease progression, except in patients who have achieved CR or VGPR, for whom there are no data regarding the survival advantage of ZOL. For PAM, there are no datademonstrating a survival advantage; it can be administered up to 2 years and continued at the physician’s discretion in a patient with active myeloma. BP therapy is generally well tolerated, but preventive strategies should be adopted to avoid renal impairment or ONJ. 



Bisphosphonate Use in MM: 
Adverse Events

• Flu-like symptoms 
• Fever, myalgias, arthralgias
• Occurs usually 12-48 hours following infusion; lasts 6-24 hours
• Occurs in minority of patients (10%-20%)
• Generally reduced with continued dosing
• Slow rate of infusion and use of steroids and antihistamines may help reduce 

intensity

Zoledronic Acid: Use in Renal Patients

Creatinine clearance
(mL/min)

Dosing 
(mg)

>60 4.0
50-60 3.5
40-49 3.3
30-39 3.0
<30 Not recommended

NS = normal saline; IV = intravenous.
NCCN, 2016 v3 ; Terpos et al, 2013, Blood 121(17): 3325-3328; Aredia prescribing information, 2012; 
Zometa prescribing information, 2014.

Pamidronate: Use in Renal 
Patients

Creatinine 
clearance 
(mL/min)

Dosing (mg)
90 mg/500 mL NS 

IV
>30 2-4 hours

<30 Not recommended

Presenter
Presentation Notes
Terpos, E., et al. (2013). "Optimal use of bisphosphonates in patients with multiple myeloma." Blood 121(17): 3325-3328.	Key Points:  All therapies have potential risks and benefits, including supportive care.  Safe administration of bisphosphonates requires familiarity with the AE profile and dose modification requirements.Bisphosphonates are effective in reducing fractures and ameliorating bone pain in patients with MM, but they do not affect survival. These observations were confirmed in a systematic review and meta-analysis presented at the 2009 American Society of Hematology meeting. The side effects, such as osteonecrosis and renal dysfunction require modification of infusion rates or dosing.  The current recommendations continued to be a total of 2 years of therapy for patients newly diagnosed with MM.  For patients with <PR – treatment may continue with careful monitoring of AEsRe-introduction of bisphosphonate therapy should be considered in the presence of relapsed disease.



Osteonecrosis of the Jaw (ONJ)

• Baseline dental exam prior to starting 
bisphosphonate treatment
– Dental procedures (below the gum 

line/extensive) should be done 
prior to starting IV BPs if possible 

– If below the gum line procedures 
are necessary – hold 
bisphosphonates 2 months prior 
to and after procedures

• Avoid unnecessary dental procedures 
once IV BPs start 

• There is no standard treatment: 
prevention is key
– Excellent oral hygiene is best prophylaxis
– Limit alcohol and tobacco use
– Consider supplementation with calcium 

1,000 mg/day and vitamin D 400 IU/day

Long-term use of bisphosphonates 
(> 2.5 years) increases the risk for 
development of ONJ

Boonyapakorn T, et al. (2008). Oral Oncol 44(9):857-869; Jackson GH, et al. (2014). Br J Haematol
166(1):109-117.
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Boonyapakorn, T., et al. (2008). "Bisphosphonate-induced osteonecrosis of the jaws: prospective study of 80 patients with multiple myeloma and other malignancies." Oral Oncol 44(9): 857-869.	A prospective study was performed in 80 patients receiving bisphosphonates in order to determine frequency of occurrence, risk factors, clinical presentation, radiology, pathology and proper treatment of osteonecrosis of the jaw (ONJ). Of 80 patients, 22 (28%) developed ONJ. There were 11 male and 11 female patients. Median age was 65 years. Ten patients (46%) had multiple myeloma (MM), 5 (23%) had breast cancer and 7 (32%) had other malignancies. Of 22 patients with ONJ, 14 patients (64%) received zoledronate, 3 (14%) received pamidronate, 4 (18%) received pamidronate later followed by zoledronate and 1 patient received ibandronate later followed by zoledronate. The median time of exposure in ONJ group was 32 months compared with 27 months in patients without ONJ. The mean induction time until bone exposure was 26 months for patients who received zoledronate, 54 months for pamidronate and 48 months for pamidronate followed by zoledronate. Thirteen patients (59%) had ONJ with bone exposure of mandible, 6 (27%) of maxilla and 3 (14%) of both jaws. ONJ occurred spontaneously in 5 patients (23%) and in 17 patients (77%) occurred after tooth extractions and surgical tooth removals (P<0.001). Nine patients (41%) had previous extractions of molars, 6 (27%) of premolars and 2 (9%) of front teeth. The cumulative hazard is significantly higher in zoledronate group (P=0.015). It was 3.48 times higher than the other group (pamidronate alone; pamidronate followed by zoledronate; ibandronate alone; etidronate alone; ibandronate followed by pamidronate; ibandronate followed by zoledronate; ibandronate followed by pamidronate and zoledronate). There was no association of ONJ with age, sex, use of high-dose or conventional chemotherapy or the use of corticosteroids, thalidomide or bortezomib (P>0.05). Patients diagnosed with multiple myeloma and breast cancer were found significantly associated with ONJ (P=0.001 and P=0.014, respectively). Long-term use of bisphosphonates (>2.5 years) increases the risk for development of ONJ. Intravenous application of zoledronate and previous dental extractions or surgical tooth removals are important risk factors of ONJ. Neither treatment with high-dose chemotherapy with autologous stem cell transplantation nor treatment with corticosteroids, thalidomide or bortezomib is a risk factor in this study.Jackson, G. H., et al. (2014). "Osteonecrosis of the jaw and renal safety in patients with newly diagnosed multiple myeloma: Medical Research Council Myeloma IX Study results." Br J Haematol 166(1): 109-117.	Bisphosphonates are recommended in patients with osteolytic lesions secondary to multiple myeloma. We report on the safety of bisphosphonate therapy with long-term follow-up in the Medical Research Council Myeloma IX study. Patients with newly diagnosed multiple myeloma were randomised to zoledronic acid (ZOL; 4 mg intravenously every 21-28 d) or clodronate (CLO; 1600 mg/d orally) plus chemotherapy. Among 1960 patients (5.9-year median follow-up), both bisphosphonates were well tolerated. Acute renal failure events were similar between groups (ZOL 5.2% vs.. CLO 5.8% at 2 years; incidence plateaued thereafter). The overall incidence of confirmed osteonecrosis of the jaw (ONJ) was low, but higher with ZOL (ZOL 3.7% vs.. CLO 0.5%; P < 0.0001). ONJ events were generally low grade and most occurred between 8 and 30 months (median time to ONJ, 23.7 months). Among 10 patients with ONJ recovery data, four patients in the ZOL group completely recovered, two patients improved, and three patients experienced no improvement; one CLO patient experienced no improvement. Dental surgery or trauma preceded ONJ in six ZOL patients. The incidence of renal adverse events was similar for ZOL and CLO. ONJ incidence remained low and was lower with CLO compared to ZOL. We have seen no further ONJ cases to date.Key Points:Osteonecrosis of the jaw is a possible side effect of bisphosphonate therapy.Prevention – maintaining good oral hygiene and dental follow-up is a primary strategy.Educating the patient and family for risk factors and communicating with the patients Dentist is also indicated.



Renal Disease in Multiple Myeloma

MM Factors 
2%-40% of patients
Cast nephropathy
Hypercalcemia
Hyperviscosity
Light chain deposition
Amyloidosis

Contributing Factors
Dehydration
Hyperuricemia
Medications

Loop diuretics
NSAIDs
Contrast media
Active therapies for 
MM
Bisphosphonates

Measure of Renal Disease in MM
Serum creatinine > 2 mg/dL
Calcium levels > 12 mg/dL
Elevated free light chains
Uric acid

Treatment of the multiple myeloma is 
often the best strategy to improve renal 

function

NSAIDs = nonsteroidal anti-inflammatory drug
Palumbo et al, 2014. J Clin Oncol 32(6):587-600.
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Palumbo, A., et al. (2014). "International Myeloma Working Group consensus statement for the management, treatment, and supportive care of patients with myeloma not eligible for standard autologous stem-cell transplantation." J Clin Oncol 32(6): 587-600.Key Points:Renal disease is common in patients with MM – largely due to the overproduction of myeloma proteins and secondary organ effects.Patient specific factors may also contribute to renal compromise.Treatment of the MM is often the best way to improve renal function.



Renal Considerations in MM
• Treatment of hypercalcemia

– Hydration
– Dexamethasone
– Diuretics
– Bisphosphonates

• Treatment of hyperviscosity
– MM therapy
– Plasmapheresis

• Coordination with dialysis 
schedule
– All agents are administered 

after dialysis with the 
exception of ixazomib, which 
is not dialyzable

• Avoidance of aggravating 
factors
– Dehydration
– Diabetes
– Hypertension
– Medications

(NSAIDs, loop diuretics)
– IV contrast

; 

Palumbo A, et al. (2014). J Clin Oncol 32(6): 587-600; Gonsalves WI, et al. (2015). Blood Cancer Journal. 
5, e296; doi:10.1038/bcj.2015.20; published online 20 March 2015
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Gonsalves, W. I., et al. (2015). "Improvement in renal function and its impact on survival in patients with newly diagnosed multiple myeloma." Blood Cancer J 5: e296.	Renal impairment (RI) is seen in over a quarter of patients with newly diagnosed multiple myeloma (NDMM). It is not clear if reversal of RI improves the outcome to that expected for NDMM patients without RI. We evaluated 1135 consecutive patients with NDMM seen at the Mayo Clinic between January 2003 and December 2012. RI was defined as having a creatinine clearance (CrCl) <40ml/min. The median overall survival (OS) for patients with RI at diagnosis receiving and not receiving novel agent induction therapy was not reached vs. 46 months (P<0.001). The median OS for patients with CrCl 40 ml/min at diagnosis, CrCl <40 ml/min at diagnosis but improved to 40 ml/min and CrCl <40 ml/min at diagnosis and remained <40 ml/min, were 112, 56 and 33 months, respectively (P<0.001). The complete renal response rate for patients with RI at diagnosis receiving novel agent induction therapy compared to the rest was 40 vs. 16% (P<0.001). In conclusion, patients with reversal of RI have improved outcomes, but it remains inferior to patients with normal renal function at diagnosis. These results have implications for identifying early treatment strategies for patients at risk of developing renal insufficiency.Palumbo, A., et al. (2014). "International Myeloma Working Group consensus statement for the management, treatment, and supportive care of patients with myeloma not eligible for standard autologous stem-cell transplantation." J Clin Oncol 32(6): 587-600.Key Points:There are a number of strategies to improve renal function and/or reduce the further renal compromise.  Certain medications used to treat MM and used for supportive care require dose modification in the patient with MM.



Renal Considerations in MM:
Novel Therapies

Thalidomide
• No dose adjustment required
• May be associated with 

hyperkalemia
• Administer after dialysis

Lenalidomide
• Excreted substantially by the 

kidney
• Dose adjustments required
• Adverse events may be increased 

with renal impairment
• Administer after dialysis

Pomalidomide
• Dose adjustment required in 

severe renal impairment
• Administer after dialysis

Bortezomib
• No dose adjustment required
• Dialysis may reduce 

concentrations, administer after 
dialysis

Carfilzomib
• No dose adjustment required
• Dialyzability unknown, administer 

after dialysis

Ixazomib
• No dose adjustment required
• Not dialyzable

Panobinostat
• No dose adjustments required
• Dialyzability unknown, administer 

after dialysis
; 



Risk Factors for Thromboembolism
Individual Factors 
• General

– Age
– Obesity or diabetes
– Cardiovascular or renal disease
– Acute infection

• Inherited thrombophilic 
abnormalities
– Protein C deficiency, protein S 

deficiency, factor V Leiden 
mutation

– Elevated homocysteine levels
• Central venous catheter use
• Prior DVT, PE, or superficial vein 

thrombosis

Disease-Related Factors 
• Diagnosis of MM
• Anesthesia, surgery, trauma, or 

hospitalization
• Immobilization, sedentary 

lifestyle, extremity paresis
• Other malignant neoplasm
• Hyperviscosity

DVT = deep venous thrombosis; PE = pulmonary embolism; MM = multiple myeloma; ESA = erythropoietin.
Palumbo et al, 2014; Palumbo et al, 2008. Leukemia 22(2):414-423

Treatment-Related Factors 
• High-dose dexamethasone
• Thalidomide, lenalidomide, 

pomalidomide
• Adjuvant doxorubicin for other 

cancer
• Multiagent chemotherapy
• ESA use

Presenter
Presentation Notes
Key Points:Patients with MM are at risk for thromboembolism simply from having cancer.There are additional risk factors that should be considered including co-morbid conditions, lifestyle, and treatment related factors.Palumobo, A., et al. (2008). "Prevention of thalidomide- and lenalidomide-associated thrombosis in myeloma." Leukemia 22(2): 414-423.	The incidence of venous thromboembolism (VTE) is more than 1 per thousand annually in the general population and increases further in cancer patients. The risk of VTE is higher in multiple myeloma (MM) patients who receive thalidomide or lenalidomide, especially in combination with dexamethasone or chemotherapy. Various VTE prophylaxis strategies, such as low-molecular-weight heparin (LMWH), warfarin or aspirin, have been investigated in small, uncontrolled clinical studies. This manuscript summarizes the available evidence and recommends a prophylaxis strategy according to a risk-assessment model. Individual risk factors for thrombosis associated with thalidomide/lenalidomide-based therapy include age, history of VTE, central venous catheter, comorbidities (infections, diabetes, cardiac disease), immobilization, surgery and inherited thrombophilia. Myeloma-related risk factors include diagnosis and hyperviscosity. VTE is very high in patients who receive high-dose dexamethasone, doxorubicin or multiagent chemotherapy in combination with thalidomide or lenalidomide, but not with bortezomib. The panel recommends aspirin for patients with < or = 1 risk factor for VTE. LMWH (equivalent to enoxaparin 40 mg per day) is recommended for those with two or more individual/myeloma-related risk factors. LMWH is also recommended for all patients receiving concurrent high-dose dexamethasone or doxorubicin. Full-dose warfarin targeting a therapeutic INR of 2-3 is an alternative to LMWH, although there are limited data in the literature with this strategy. In the absence of clear data from randomized studies as a foundation for recommendations, many of the following proposed strategies are the results of common sense or derive from the extrapolation of data from many studies not specifically designed to answer these questions. Further investigation is needed to define the best VTE prophylaxis.



Prevention of Thrombosis

• Low risk   
– 0 or 1 risk factor
– Thromboprophylaxis

• Low-dose aspirin (81-100 mg/d) is effective if used consistently 

• High risk  
– ≥ 2 risk factors
– Thromboprophylaxis

• LMWH or warfarin with therapeutic dosing (INR 2-3)

LMWH = low-molecular-weight heparin; INR = international normalized ratio.
NCCN Treatment Guidelines for Multiple Myeloma, V3, 2016.

Evaluating VTE risk and implementing risk-adapted VTE 
prophylaxis is a critical prevention strategy in MM



Thromboembolic Events: Prophylaxis

o Mechanical
– Ambulation, exercise is the most effective prophylactic 

strategy
– Sequential compression devices
– Anti-embolism stockings: questionable

o Steroid dose reduction
– Decreased risk of venous thromboembolism in ECOG trial
– Dexamethasone reduced dosing 40 mg weekly

• Deep vein thrombosis: 26% high-dose vs. 12% low-dose 
(P = 0.0003)

• Infection/pneumonia: 16% high-dose vs. 9% low-dose 
(P = 0.04)

ECOG = Eastern Cooperative Oncology Group.
Rajkumar SV et al. (2010). Lancet Oncology, 11:29-37; Palumbo, 2014.
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Rajkumar, S. V., et al. (2010). "Lenalidomide plus high-dose dexamethasone versus lenalidomide plus low-dose dexamethasone as initial therapy for newly diagnosed multiple myeloma: an open-label randomised controlled trial." The Lancet Oncology 11(1): 29-37.	Key Points:Implementing prevention strategies for patients at risk for VTE may include mechanical strategies.Additionally, avoiding frequent use of of high dose steroids is also recommended.



Neuropathy
General Considerations
• Neuropathy may be due to the 

disease itself due to the 
overproduction of myeloma 
proteins

• Patient specific factors may also 
contribute to neuropathy

• Treatment related neuropathy, 
most often sensory in nature, is 
drug specific

Most Common Symptoms
• Sensory deficits
• Neuropathic pain

Patient-Related Factors
• Endocrine disorders

• Hypothyroidism
• Diabetes

• Nutritional disease
• Connective tissue disease
• Vascular disease
• Medications
• Herpes zoster

Disease- and Treatment-Related 
Factors 
• Hyperviscosity syndrome
• Hypergammaglobulinemia
• Incidence of peripheral 

neuropathy in untreated 
patients: 39%

Gleason C, et al (2010). J Natl Compr Canc Netw 7(9):971-979; Velcade prescribing information, 2012; 
Thalomid prescribing information, 2013; Kyprolis prescribing information, 2012.
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Gleason, C., et al. (2009). "Supportive therapies in multiple myeloma." J Natl Compr Canc Netw 7(9): 971-979.	The outlook for patients with myeloma has improved dramatically over the past few years largely because of improvements in supportive care, the use of high-dose therapy, and the introduction of the novel agents thalidomide, bortezomib, and lenalidomide. These new treatment options have changed the natural history for patients with myeloma, but clinicians must consider treatment-related toxicities. Some of the most common short- and long-term toxicities include the development of peripheral neuropathy, hematologic complications, thrombosis, and bone-related complications, such as fracture and osteonecrosis of the jaw. Careful consideration of patient-reported symptoms and appropriate dose modification or prophylaxis to prevent the development of toxicity are critical, and will result in improved quality of life and better tolerance of delivered therapy.Key Points:Neuropathy in the patient with MM may be due to the disease itself due to the overproduction of the myeloma proteins.Patient specific factors may also contribute to neuropathy.Treatment related neuropathy, most often sensory in nature, is drug specific. Neuropathy is a potentially serious complication that can be painful and debilitating 



Neuropathy
Incidence of grade 3/4 CIPN with novel agents:

Bortezomib
– Untreated MM: grade 3 = 12%; grade 4 = 1%
– Relapsed/refractory MM: grade 3 = 7%; grade 4 = <1%
– Relapsed/refractory MM (SC vs. IV): grade 3 = 5% SC, 14% IV; grade 4 = 1% SC, 

1% IV
– ↓ with weekly vs. twice weekly dosing
– ↓ with SC administration

Thalidomide
– Study 1: neuropathy-sensory grade 3/4 = 4%; neuropathy-motor 

grade 3/4 = 8%
– Study 2: peripheral neuropathy NOS grade 3/4 = 3%
– ↑ with higher doses and prolonged therapy

Carfilzomib
– All events of peripheral sensory neuropathy and peripheral motor 

neuropathy = 14%; grade 3 = 1%
Ixazomib

- All events of peripheral neuropathy = 18%; grade 3 = 2%

CIPN = chemotherapy-induced peripheral neuropathy; SC = subcutaneous; IV = intravenous; NOS = 
not otherwise specified.
Kurtin & Billotti, 2013; Colson, 2015; Gleason et al, 2010; Velcade prescribing information, 2012; 
Thalomid prescribing information, 2013; Kyprolis prescribing information, 2012.
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Gleason, C., et al. (2009). "Supportive therapies in multiple myeloma." J Natl Compr Canc Netw 7(9): 971-979.	The outlook for patients with myeloma has improved dramatically over the past few years largely because of improvements in supportive care, the use of high-dose therapy, and the introduction of the novel agents thalidomide, bortezomib, and lenalidomide. These new treatment options have changed the natural history for patients with myeloma, but clinicians must consider treatment-related toxicities. Some of the most common short- and long-term toxicities include the development of peripheral neuropathy, hematologic complications, thrombosis, and bone-related complications, such as fracture and osteonecrosis of the jaw. Careful consideration of patient-reported symptoms and appropriate dose modification or prophylaxis to prevent the development of toxicity are critical, and will result in improved quality of life and better tolerance of delivered therapy.Kurtin, S. E. and E. Bilotti (2013). "Novel agents for the treatment of multiple myeloma: proteasome inhibitors and immunomodulatory agents." J Adv Pract Oncol 4(5): 307-321.	The integration of novel agents into the treatment of multiple myeloma (MM) has shifted the focus from an incurable disease to one that is chronic, with a realistic hope of someday achieving a cure. Proteasome inhibitors and immunomodulatory agents are the backbone of novel therapies for MM. These agents are particularly important for patients with relapsed or refractory disease, a fate faced by the majority of myeloma patients over the course of their disease. Review of recent clinical trial data for the proteasome inhibitors and immunomodulatory agents, including clinical efficacy and safety information, will assist the advanced practitioner in oncology with integrating these data into the current treatment guidelines for MM.Colson, K. (2015). "Treatment-related symptom management in patients with multiple myeloma: a review." Support Care Cancer 23(5): 1431-1445.	PURPOSE: Recent therapeutic advancements have significantly improved overall survival of patients with multiple myeloma (MM). As a result, the impact of disease- and treatment-related symptoms must be managed effectively to improve patient quality of life, given prolonged survival after diagnosis. This review discusses current MM treatment options, effective symptom management approaches, and practical strategies for supportive care. METHODS: A literature search was performed using MEDLINE/PubMed and scientific congress databases, focusing on clinical trials, review articles, clinical practice guidelines, and other guidance documents on treatment paradigms and supportive care strategies in MM. Additionally, clinical practice worksheets were developed from published sources, and nursing "pearls of wisdom" were gathered from practical experience in the clinic. RESULTS: Current therapeutic regimens for relapsed/refractory MM include proteasome inhibitors (i.e., bortezomib, carfilzomib) and immunomodulatory agents (i.e., thalidomide, lenalidomide, pomalidomide), alone or in combination with chemotherapy or corticosteroids. Toxicities associated with agents and combination regimens used in the treatment of MM include myelosuppression, venous thromboembolism, peripheral neuropathy, infections, fatigue, gastrointestinal disorders, and/or cardiac events. Treatment-specific tools and clinical assessments can be useful for optimizing dosing and schedule adjustments to increase therapy duration, and implementing supportive care strategies (e.g., growth factors, transfusional support, intravenous hydration, bisphosphonates, antiviral therapies) to manage treatment-related symptoms. CONCLUSIONS: Improved survival after MM diagnosis has led to increased patient susceptibility to other diseases and comorbidities due to advanced age. In addition to appropriate drug dosing and administration, effective supportive care and health maintenance are crucial for maximizing quality of life and disease control.Key Points:Treatment related neuropathy, most often sensory in nature, is drug specific.The administration of Bortezomib using a weekly schedule and SC administration can effectively reduce the incidence and severity of PN



Management of Neurotoxicity Symptoms

• Baseline and ongoing evaluation
– Include high-risk comorbidities

• Dose reduction, delay, or omission of drug
– Agent-specific guidelines
– Administer bortezomib SC

• Use of various supplements
– Avoid green tea or vitamin C with bortezomib administration
– Daily doses of B6 should not exceed 100 mg

• Emollient creams (e.g., cocoa butter, menthol, and eucalyptus-
based)

• Physical therapy
• Stress reduction
• Cognitive behavioral therapy
• Acupuncture
• Pain also may be treated with gabapentin, tricyclic antidepressants, 

or other agents helpful in relieving neuropathic pain

Hausheer et al, 2006; Agafitei et al, 2004; Saif, 2004; Tariman et al, 2008.
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Key Points:The best strategy for limiting the severity of neuropathy is establishing a good baseline assessment and continuing to monitor the status of neuropathy on an ongoing basis.There are very few effective preventative treatments.Most strategies are focused on the treatment or amelioration of neuropathic pain.Specific management strategies for peripheral neuropathy are based on the grade of severity and on signs and symptoms; strategies include dose and schedule modifications, pharmacologic interventions, nonpharmacologic approaches, and patient education.



Tools for Management of Fatigue

• Individualized assessment
– Sleep, nutrition, depression, medications, activity, 

comorbidities 

• Individualized interventions
– Balance between activity and energy conservation
– Psychosocial interventions
– Nutrition consultation
– Sleep evaluation
– Pharmacologic interventions

• Psychostimulants, sleep medications

NCCN, Guidelines for Fatigue, V1, 2016
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Key Points:Fatigue is a poorly understood physiologic process with a significant impact on cancer patientsMany proposed contributing factors have been identified including disease- and treatment-related factors, factors associated with comorbidities or their treatment, and physiologic processes thought to be stimulated by these conditions.



Strategies for Staying Well

• Eat a balanced diet
• Get daily activity/exercise
• Avoid infection
• Avoid bleeding or clotting
• Continue to enjoy things you love…

in other words, LIVE
• Get enough rest
• Take advantage of available resources
• Ask for help when needed

Presenter
Presentation Notes
Key Point:Encouraging the patient to maintain a healthy lifestyle will likely improve their overall health and well-being and preserve future treatment options



Summary
• Although currently not curable, the median overall 

survival for multiple myeloma has improved dramatically 
over the last decade
– Understanding of the pathobiology of the disease will 

improve the rationale of supportive care requirements

• Improved long-term survival is the goal
– Early depth of response → sustained response with an 

acceptable level of toxicity

• Many new agents are on the way, many will be oral
• Collaborative clinical management together with patient 

and caregiver empowerment will promote the best 
outcomes and preserve future treatment options
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