A Palumbo 
email: appalumbo@yahoo.com
  
F Davies 
  
M Kropff 
  
J Bladé 
  
M Delforge 
  
F Costa 
  
R Garcia 
  
F Leal Da Costa 
  
Garcia Sanz 
  
S Schey 
  
T Facon 
  
G Morgan 
  
P Moreau 
  
F Leal 
  
R Garcia Sanz 
  
  
  
  
  
  
  
  
  
  
  
Consensus guidelines for the optimal management of adverse events in newly diagnosed, transplant-ineligible patients receiving melphalan and prednisone in combination with thalidomide (MPT) for the treatment of multiple myeloma

Keywords: Myeloma, MM, Thalidomide, Treatment guidelines

   

Consensus guidelines for the optimal management of adverse events in newly diagnosed, transplant-ineligible patients receiving melphalan and prednisone in combination with thalidomide (MPT) for the treatment of multiple myeloma

Introduction

Multiple myeloma (MM) is a hematologic cancer of the plasma cells, which results in bone destruction and marrow failure, potentially leading to osteolytic lesions alongside cytopenia-related bacterial infections and anemia [START_REF] Smith | Guidelines on the diagnosis and management of multiple myeloma 2005[END_REF][START_REF] Anderson | NCCN Clinical Practice Guidelines[END_REF]. MM is primarily a disease of the elderly, with 70% of patients 65 years or older at diagnosis [START_REF] Smith | Guidelines on the diagnosis and management of multiple myeloma 2005[END_REF]. This trend has notable implications for the pharmacological management of MM: high-dose chemotherapy and stem cell transplantation are the conventional treatments for MM patients younger than 65 years, with adequate performance status and organ function [START_REF] Smith | Guidelines on the diagnosis and management of multiple myeloma 2005[END_REF], and this approach may not be suitable for older MM patients or those with concomitant disease.

Although the combination of oral melphalan and prednisone (MP) has been the standard front-line therapy for MM for more than four decades in older transplantineligible patients [START_REF] Anderson | NCCN Clinical Practice Guidelines[END_REF], outcomes in this group remain suboptimal. A meta-analysis has suggested that conventional combination chemotherapy offers no survival advantage over MP [START_REF]Combination chemotherapy versus melphalan plus prednisone as treatment for multiple myeloma: an overview of 6,633 patients from 27 randomized trials[END_REF], leading to growing interest in other novel agents such as thalidomide, lenalidomide, and bortezomib.

Following positive results in the relapsed/refractory setting [START_REF] Singhal | Antitumor activity of thalidomide in refractory multiple myeloma[END_REF][START_REF] Barlogie | Extended survival in advanced and refractory multiple myeloma after single-agent thalidomide: identification of prognostic factors in a phase 2 study of 169 patients[END_REF][START_REF] Van Rhee | First thalidomide clinical trial in multiple myeloma: a decade later[END_REF], five phase III studies assessing thalidomide in combination with MP (MPT), in newly diagnosed elderly patients ineligible for transplant, have been undertaken: the Italian Multiple Myeloma Study Group (GIMEMA) study, two studies from the Intergroupe Francophone du Myelome (IFM 99-06 and IFM 01-01), the study conducted by the Nordic Myeloma Study Group and the Dutch Haemato-Oncology Cooperative Group (HOVON) 49 study [START_REF] Palumbo | Oral melphalan and prednisone chemotherapy plus thalidomide compared with melphalan and prednisone alone in elderly patients with multiple myeloma: randomised controlled trial[END_REF][START_REF] Facon | Melphalan and prednisone plus thalidomide versus melphalan and prednisone alone or reduced-intensity autologous stem cell transplantation in elderly patients with multiple myeloma (IFM 99-06): a randomised trial[END_REF][START_REF] Hulin | Efficacy of melphalanprednisone-thalidomide (MP-T) to melphalan-prednisone (MP) in patients 75 years of age or older with untreated multiple myeloma (MM). Preliminary results of the randomized, double-blind, placebo controlled IFM 01-01 trial[END_REF][START_REF] Waage | Melphalanprednisone-thalidomide to newly diagnosed patients with multiple myeloma: a placebo controlled randomised phase 3 trial[END_REF][START_REF] Wijermans | Melphalan + prednisone versus melphalan + prednisone + thalidomide in induction therapy for multiple myeloma in elderly patients: final analysis of the Dutch Cooperative Group HOVON 49 study[END_REF][START_REF] Palumbo | Oral melphalan, prednisone and thalidomide in elderly patients with multiple myeloma: updated results of a randomized controlled trial[END_REF]. In these studies, MPT demonstrated significantly improved response rates compared with MP. Moreover, survival was prolonged by approximately 18 months in patients receiving thalidomide compared with MP alone in the IFM studies [START_REF] Facon | Melphalan and prednisone plus thalidomide versus melphalan and prednisone alone or reduced-intensity autologous stem cell transplantation in elderly patients with multiple myeloma (IFM 99-06): a randomised trial[END_REF][START_REF] Hulin | Efficacy of melphalanprednisone-thalidomide (MP-T) to melphalan-prednisone (MP) in patients 75 years of age or older with untreated multiple myeloma (MM). Preliminary results of the randomized, double-blind, placebo controlled IFM 01-01 trial[END_REF]. However, in the GIMEMA, Nordic and HOVON 49 studies, while improved response rates did not result in an overall survival benefit [START_REF] Palumbo | Oral melphalan and prednisone chemotherapy plus thalidomide compared with melphalan and prednisone alone in elderly patients with multiple myeloma: randomised controlled trial[END_REF][START_REF] Waage | Melphalanprednisone-thalidomide to newly diagnosed patients with multiple myeloma: a placebo controlled randomised phase 3 trial[END_REF][START_REF] Wijermans | Melphalan + prednisone versus melphalan + prednisone + thalidomide in induction therapy for multiple myeloma in elderly patients: final analysis of the Dutch Cooperative Group HOVON 49 study[END_REF][START_REF] Palumbo | Oral melphalan, prednisone and thalidomide in elderly patients with multiple myeloma: updated results of a randomized controlled trial[END_REF], the addition of thalidomide resulted in a longer median progression-free survival in the GIMEMA study [START_REF] Palumbo | Oral melphalan, prednisone and thalidomide in elderly patients with multiple myeloma: updated results of a randomized controlled trial[END_REF] and a superior eventfree survival in the HOVON 49 study [START_REF] Wijermans | Melphalan + prednisone versus melphalan + prednisone + thalidomide in induction therapy for multiple myeloma in elderly patients: final analysis of the Dutch Cooperative Group HOVON 49 study[END_REF].

On the basis of these data, MPT has been approved by the European Agency for the Evaluation of Medicinal Products for the treatment of newly diagnosed MM patients older than 65 years or ineligible for transplant and is also recommended for this treatment group by the National Comprehensive Cancer Network (NCCN) and Mayo Clinic guidelines [START_REF] Anderson | NCCN Clinical Practice Guidelines[END_REF][START_REF] Dispenzieri | Treatment of newly diagnosed multiple myeloma based on Mayo Stratification of Myeloma and Risk-adapted Therapy (mSMART): consensus statement[END_REF].

In order to optimize the clinical effectiveness of MPT therapy, it is imperative to have a good awareness of the associated adverse events (AEs) and to have strategies in place on how best to manage them. To achieve this, an expert panel of hematologists convened to address the key issues when treating newly diagnosed patients with MPT and to provide recommendations to ensure optimal patient outcomes. This manuscript outlines both evidenceand consensus-based recommendations discussed by the panel, to provide a practical guide for physicians addressing the effective management of newly diagnosed, transplant-ineligible MM patients receiving thalidomide therapy.

Optimizing treatment through side effect management

Thalidomide is likely to be prescribed in combination with MP for up to 18 months [14]. Therefore, optimizing quality of life through a good understanding and management of potential treatment-related AEs is essential.

Thalidomide, in combination with MP, is associated with hematological side effects (neutropenia, anemia, thrombocytopenia), thromboembolic side effects, and nonhematologic side effects, including peripheral neuropathy, Somnolence [START_REF] Ghobrial | Management of thalidomide toxicity[END_REF][START_REF] Dimopoulos | Adverse effects of thalidomide administration in patients with neoplastic diseases[END_REF] • Usually mild and dose-dependent, occurring within 15 days of initiating thalidomide treatment • Limited by taking treatment at bedtime Constipation [START_REF] Dimopoulos | Adverse effects of thalidomide administration in patients with neoplastic diseases[END_REF] • Treated with simple measures such as diet, laxatives, and exercise Impotence • Occurs in around 50% of male patients receiving thalidomide treatment [START_REF] Murphy | Thalidomide induced impotence in male hematology patients: a common but ignored complication?[END_REF] • Discuss with male patients before commencing therapy • Consider prescribing sildenafil or similar agents

Thyroid dysfunction [START_REF] Dimopoulos | Adverse effects of thalidomide administration in patients with neoplastic diseases[END_REF] • Measure thyroid-stimulating hormone at baseline and at regular intervals Edema • Mild peripheral edema may occur in about 15% of patients receiving thalidomide [START_REF] Ghobrial | Management of thalidomide toxicity[END_REF] • Severe edema is less common, occurring in up to 3% of patients [START_REF] Ghobrial | Management of thalidomide toxicity[END_REF] Table 1 Easily manageable adverse events somnolence/fatigue, constipation, arrhythmias [START_REF] Palumbo | Oral melphalan and prednisone chemotherapy plus thalidomide compared with melphalan and prednisone alone in elderly patients with multiple myeloma: randomised controlled trial[END_REF][START_REF] Facon | Melphalan and prednisone plus thalidomide versus melphalan and prednisone alone or reduced-intensity autologous stem cell transplantation in elderly patients with multiple myeloma (IFM 99-06): a randomised trial[END_REF], and cutaneous reactions [START_REF] Palumbo | Oral melphalan and prednisone chemotherapy plus thalidomide compared with melphalan and prednisone alone in elderly patients with multiple myeloma: randomised controlled trial[END_REF]. In MM patients, some of these AEs (such as neutropenia, thrombocytopenia, fatigue, and thromboembolic events) are also seen with the thalidomide analog, lenalidomide [START_REF] Palumbo | Melphalan, prednisone and lenalidomide treatment for newly diagnosed myeloma: a report from the GIMEMA-Italian multiple myeloma network[END_REF]. Some AEs reported in relation to thalidomide are relatively well known (see Table 1) while others are less common. It is important to be able to recognize these as early as possible so that appropriate management strategies can be implemented and thalidomide treatment can be optimized.

Thromboembolic events

Venous thromboembolism (VTE) is a critical clinical condition manifesting as deep vein thrombosis (DVT) and/or pulmonary embolism (PE) [START_REF] Palumbo | Prevention of thalidomide-and lenalidomide-associated thrombosis in myeloma[END_REF]. The annual incidence is > 1 per 1,000 in the general population [START_REF] Silverstein | Trends in the incidence of deep vein thrombosis and pulmonary embolism: a 25-year population-based study[END_REF] with one third of all cases of VTE presenting as sudden death [START_REF] Heit | Predictors of survival after deep vein thrombosis and pulmonary embolism: a populationbased, cohort study[END_REF]. This is of particular importance in MM patients because, although the risk of VTE is higher among cancer patients versus the general population [START_REF] Sallah | Venous thrombosis in patients with solid tumors: determination of frequency and characteristics[END_REF], it is further increased with hematologic malignancies [START_REF] Blom | Malignancies, prothrombotic mutations, and the risk of venous thrombosis[END_REF].

Thalidomide is a convenient oral therapy that avoids the potential complications of long-term central venous catheter use, such as infection and line-related throm-bosis [START_REF] Boersma | Thrombotic and infectious complications of central venous catheters in patients with hematological malignancies[END_REF]. However, thalidomide treatment is associated with an increased risk of VTE, especially when used in combination with dexamethasone [START_REF] El Accaoui | Thalidomide and thrombosis. A meta-analysis[END_REF] and/or chemotherapy [START_REF] Zangari | Thrombogenic activity of doxorubicin in myeloma patients receiving thalidomide: implications for therapy[END_REF][START_REF] Zangari | Thalidomide and deep vein thrombosis in multiple myeloma: risk factors and effect on survival[END_REF][START_REF] Schutt | Thalidomide in combination with vincristine, epirubicin and dexamethasone (VED) for previously untreated patients with multiple myeloma[END_REF]-the risk is generally greatest in patients treated with thalidomide in the first-line, as opposed to the relapsed/refractory setting (Table 2). There is also evidence to suggest that the risk of developing VTE with thalidomide therapy is influenced by genetic and environmental factors [START_REF] Johnson | Genetic associations with thalidomide mediated venous thrombotic events in myeloma using targeted genotyping[END_REF].

In the IFM 99-06 and GIMEMA studies of MPT in the first-line treatment of newly diagnosed, transplantineligible MM patients, the occurrence of DVT and PE was highest during the first 4 months of MPT therapy [START_REF] Palumbo | Oral melphalan and prednisone chemotherapy plus thalidomide compared with melphalan and prednisone alone in elderly patients with multiple myeloma: randomised controlled trial[END_REF][START_REF] Facon | Melphalan and prednisone plus thalidomide versus melphalan and prednisone alone or reduced-intensity autologous stem cell transplantation in elderly patients with multiple myeloma (IFM 99-06): a randomised trial[END_REF]. It is essential to identify patients at risk of thromboembolic complications and use appropriate prophylaxis to reduce their incidence. Risk factors for VTE are summarized in Table 3. It is noteworthy that, since the incidence of MM is increased in the elderly with the majority of patients older than 60 years [START_REF] Smith | Guidelines on the diagnosis and management of multiple myeloma 2005[END_REF], age has not been not included as a risk factor. Thromboprophylaxis is mandatory in patients receiving MPT, who should be assessed for VTE risk factors prior to initiating MPT therapy (Fig. 1). The presence of at least one risk factor in addition to MM confers a high risk of developing thromboembolic complications, and prophylactic low molecular weight heparin (LMWH) is advised in these circumstances. However, as LMWH requires daily intravenous 

Hematologic side effects

The occurrence of cytopenias has been noted in patients receiving MP therapy [START_REF] Palumbo | Oral melphalan and prednisone chemotherapy plus thalidomide compared with melphalan and prednisone alone in elderly patients with multiple myeloma: randomised controlled trial[END_REF][START_REF] Facon | Melphalan and prednisone plus thalidomide versus melphalan and prednisone alone or reduced-intensity autologous stem cell transplantation in elderly patients with multiple myeloma (IFM 99-06): a randomised trial[END_REF][START_REF] Costa | Melphalan and prednisone: an effective combination for the treatment of multiple myeloma[END_REF]; the addition of thalidomide to this regimen results in grade 3-4 thrombocytopenia in 3-14% of patients, and grade 3-4 neutropenia and anemia in 16-48% and 3-14% of patients, respectively [START_REF] Palumbo | Oral melphalan and prednisone chemotherapy plus thalidomide compared with melphalan and prednisone alone in elderly patients with multiple myeloma: randomised controlled trial[END_REF][START_REF] Facon | Melphalan and prednisone plus thalidomide versus melphalan and prednisone alone or reduced-intensity autologous stem cell transplantation in elderly patients with multiple myeloma (IFM 99-06): a randomised trial[END_REF]. Fatigue, bleeding, and infections are associated with anemia, thrombocytopenia, and neutropenia, respectively, and can therefore have a negative impact on patients' quality of life.

The two IFM studies have reported a higher incidence of grade 3-4 neutropenia with MPT compared with MP alone (48% vs 26%, respectively, in the IFM 99-06 study and 23% vs 9%, respectively, in the IFM 01-01 study) [START_REF] Facon | Melphalan and prednisone plus thalidomide versus melphalan and prednisone alone or reduced-intensity autologous stem cell transplantation in elderly patients with multiple myeloma (IFM 99-06): a randomised trial[END_REF][START_REF] Hulin | Efficacy of melphalanprednisone-thalidomide (MP-T) to melphalan-prednisone (MP) in patients 75 years of age or older with untreated multiple myeloma (MM). Preliminary results of the randomized, double-blind, placebo controlled IFM 01-01 trial[END_REF], although this did not result in an increased infection rate in the IFM 99-06 study [START_REF] Facon | Melphalan and prednisone plus thalidomide versus melphalan and prednisone alone or reduced-intensity autologous stem cell transplantation in elderly patients with multiple myeloma (IFM 99-06): a randomised trial[END_REF]. On the basis of these data, it is recommended that hematologic counts are undertaken prior to MPT commencement, with treatment postponement and dose reductions in cases of low counts. 

Peripheral neuropathy

Peripheral neuropathy (PNP) can be associated with the MM disease process, occurring in approximately 13% of patients prior to initiation of thalidomide therapy [START_REF] Plasmati | Neuropathy in multiple myeloma treated with thalidomide: a prospective study[END_REF]. It is also known to be a side effect of several agents used in the treatment of MM, including thalidomide [START_REF] Palumbo | Oral melphalan and prednisone chemotherapy plus thalidomide compared with melphalan and prednisone alone in elderly patients with multiple myeloma: randomised controlled trial[END_REF][START_REF] Facon | Melphalan and prednisone plus thalidomide versus melphalan and prednisone alone or reduced-intensity autologous stem cell transplantation in elderly patients with multiple myeloma (IFM 99-06): a randomised trial[END_REF][START_REF] Hulin | Efficacy of melphalanprednisone-thalidomide (MP-T) to melphalan-prednisone (MP) in patients 75 years of age or older with untreated multiple myeloma (MM). Preliminary results of the randomized, double-blind, placebo controlled IFM 01-01 trial[END_REF] and bortezomib [START_REF] Miguel | A practical update on the use of bortezomib in the management of multiple myeloma[END_REF][START_REF] Richardson | Frequency, characteristics, and reversibility of peripheral neuropathy during treatment of advanced multiple myeloma with bortezomib[END_REF]. The symptoms of PNP noted with thalidomide include numbness, tingling, discomfort, and abnormal coordination or weakness. Careful management is required as these can be irreversible [START_REF] Ghobrial | Management of thalidomide toxicity[END_REF]. Bortezomib-associated PNP is characterized by pain, paresthesia, burning dysesthesia, and numbness, with feet more often affected than hands [START_REF] Miguel | A practical update on the use of bortezomib in the management of multiple myeloma[END_REF]. Prevalence appears to increase with cumulative dose and is irreversible in 29% of patients [START_REF] Richardson | Frequency, characteristics, and reversibility of peripheral neuropathy during treatment of advanced multiple myeloma with bortezomib[END_REF].

With the MPT combination, grade 3-4 PNP has been reported in 6-8% of patients [START_REF] Palumbo | Oral melphalan and prednisone chemotherapy plus thalidomide compared with melphalan and prednisone alone in elderly patients with multiple myeloma: randomised controlled trial[END_REF][START_REF] Facon | Melphalan and prednisone plus thalidomide versus melphalan and prednisone alone or reduced-intensity autologous stem cell transplantation in elderly patients with multiple myeloma (IFM 99-06): a randomised trial[END_REF], although in patients≥75 years, the incidence of grade 2-4 PNP has been reported as 18% [START_REF] Hulin | Efficacy of melphalanprednisone-thalidomide (MP-T) to melphalan-prednisone (MP) in patients 75 years of age or older with untreated multiple myeloma (MM). Preliminary results of the randomized, double-blind, placebo controlled IFM 01-01 trial[END_REF]. The incidence and severity are likely to be related to dose and duration of treatment [START_REF] Ghobrial | Management of thalidomide toxicity[END_REF][START_REF] Cavaletti | Thalidomide sensory neurotoxicity: a clinical and neurophysiologic study[END_REF][START_REF] Mileshkin | Development of neuropathy in patients with myeloma treated with thalidomide: patterns of occurrence and the role of electrophysiologic monitoring[END_REF], although this is disputed in some studies [START_REF] Plasmati | Neuropathy in multiple myeloma treated with thalidomide: a prospective study[END_REF]. There is also some debate as to time of onset; in the GIMEMA study of first-line MPT, grade 3-4 PNP was reported after a median of 8 months, while grade 2 PNP led to reductions in thalidomide dose after a median of 5.8 months [START_REF] Palumbo | Oral melphalan and prednisone chemotherapy plus thalidomide compared with melphalan and prednisone alone in elderly patients with multiple myeloma: randomised controlled trial[END_REF]. However, there have also been reports of PNP after shorter-term use. In one study of newly diagnosed patients receiving thalidomide therapy alone (200 mg/day), PNP occurred as early as 4 months in approximately 66% of patients and in all patients by 7 months [START_REF] Plasmati | Neuropathy in multiple myeloma treated with thalidomide: a prospective study[END_REF]. It is recommended that patients are assessed prior to and at regular intervals during treatment so that the dose of thalidomide can be reduced if PNP develops (Table 4).

PNP recommendations

• Clinical assessment of all newly diagnosed patients prior to treatment commencement, although nerve conduction studies are not required • Patient education is important to ensure early detection of PNP ○ Patient perceptions are key; different patients are willing to accept varying degrees of PNP at different stages of disease. Physicians should ensure that this is fully discussed • Regular clinical assessment for symptoms of PNP to evaluate changes in patients' symptoms; the majority of patients will develop PNP given sufficient length of treatment with thalidomide [START_REF] Mileshkin | Development of neuropathy in patients with myeloma treated with thalidomide: patterns of occurrence and the role of electrophysiologic monitoring[END_REF] Teratogenicity and the risk management plan for pregnancy Teratogenicity is the most widely known side effect of thalidomide. Thalidomide is absolutely contraindicated in women who are, or could become, pregnant. Therefore, access to the drug in most countries requires participation in a risk management plan to ensure appropriate precautions are taken.

Bradycardia and syncope

Bradycardia is associated with dizziness, weakness, or syncope while more severe forms can lead to convulsions or sudden cardiac death. Thalidomide-induced bradycardia has been observed in patients with comorbidities or concurrent medications that decrease heart rate [START_REF] Kaur | Thalidomide-induced sinus bradycardia[END_REF] and in some situations may require the placement of a pacemaker to alleviate symptoms [START_REF] Fahdi | Bradycardia during therapy for multiple myeloma with thalidomide[END_REF]. Thalidomide is associated with additional non-thrombotic cardiovascular effects [START_REF] Bladé | Thalidomide in refractory and relapsing multiple myeloma[END_REF][START_REF] García-Sanz | The oral combination of thalidomide, cyclophosphamide and dexamethasone (ThaCyDex) is effective in relapsed/refractory multiple myeloma[END_REF] with grade 3-4 cardiac toxicity observed in 7% of patients receiving thalidomide in combination with bortezomib and prednisone [START_REF] Mateos | Bortezomib (Velcade)melphalan-prednisone (VMP) versus velcade-thalidomideprednisone (VTP) in elderly untreated multiple myeloma patients: which is the best partner for velcade: an alkylating or an immunomodulator agent?[END_REF]. A cardiologic examination by the consulting a hematologist is therefore recommended for all patients prior to commencing thalidomide treatment and monitoring should be carried out during therapy so that the dose can be modified if bradycardia is apparent.

Recommendations for bradycardia and syncope • Cardiologic assessment for all patients prior to commencing therapy •Monitor for bradycardia ○ Dose reduction or discontinuation of thalidomide may be required

Cutaneous reactions

Skin rashes are frequent complications with thalidomide treatment [START_REF] Hall | Dermatologic side effects of thalidomide in patients with multiple myeloma[END_REF]; minor-moderate skin reactions have been reported in 46% of patients [START_REF] Hall | Dermatologic side effects of thalidomide in patients with multiple myeloma[END_REF] with case reports of more serious toxic epidermal necrolysis [START_REF] Horowitz | Thalidomide-induced toxic epidermal necrolysis[END_REF][START_REF] Rajkumar | Life-threatening toxic epidermal necrolysis with thalidomide therapy for myeloma[END_REF] and morbilliform rash [START_REF] Nijsten | Thalidomideinduced morbilliform rash: diagnosis and continuation of therapy, premedicated with methylprednisolone[END_REF]. Grade 3-4 dermatologic side effects were reported in 3-6% of patients receiving MPT in the GIMEMA study, with Reduce dose by up to 50%, or interrupt treatment and continue to monitor the patient with clinical and neurological examination. If no improvement or worsening of the neuropathy continues, discontinue treatment. If the neuropathy resolves to Grade 1 or better, the treatment may be restarted at 50% of the last dose, if the benefit/risk is favorable. Grade 3 (interfering with activities of daily living) Discontinue treatment. Grade 4 (neuropathy which is disabling) Discontinue treatment.

one case of toxic epidermal necrolysis [START_REF] Palumbo | Oral melphalan and prednisone chemotherapy plus thalidomide compared with melphalan and prednisone alone in elderly patients with multiple myeloma: randomised controlled trial[END_REF][START_REF] Palumbo | Oral melphalan, prednisone and thalidomide in elderly patients with multiple myeloma: updated results of a randomized controlled trial[END_REF]. Steroids have been associated with cutaneous reactions [START_REF] Amin | Cutaneous reactions to injectable corticosteroids[END_REF] and should be discounted as causative agents prior to modifying the dose of thalidomide. In situations where cutaneous reactions are related to thalidomide, a dose modification is recommended.

Recommendations for cutaneous reactions • In grade 3 non-hematological AEs, such as cutaneous reactions, treatment should be discontinued until the severity is reduced to grade 1 at which point treatment can be restarted at 50% of the original dose • The exception is cases of toxic reactions such as Stevens-Johnson

Syndrome where treatment with thalidomide should be permanently discontinued [14] Other considerations

Patients with renal impairment

Renal impairment is common in MM patients, occurring in 20-40% of patients at presentation depending on the method used for defining renal function [START_REF] Dimopoulos | Pathogenesis and treatment of renal failure in multiple myeloma[END_REF]. Data from pharmacokinetic studies in MM patients with varying degrees of renal impairment and in patients with end-stage renal disease, suggest that kidney function has no impact on thalidomide pharmacokinetics and therefore dose reductions in patients with renal impairment are not necessary [START_REF] Eriksson | Pharmacokinetics of thalidomide in patients with impaired renal function and while on and off dialysis[END_REF]. However, patients with severe organ impairment should be carefully monitored for adverse reactions. Further investigations are needed in patients with renal impairment. In contrast, lenalidomide is predominantly eliminated via urinary excretion of the unchanged drug with renal clearance directly proportional to renal function [START_REF] Chen | Pharmacokinetics of lenalidomide in subjects with various degrees of renal impairment and in subjects on hemodialysis[END_REF]. Therefore, dose reduction should be considered in patients with moderate/severe renal impairment [START_REF] Chen | Pharmacokinetics of lenalidomide in subjects with various degrees of renal impairment and in subjects on hemodialysis[END_REF]. Administration of thalidomide in patients with renal failure can increase the risk for bradycardia [START_REF] Pineda-Roma | High-dose therapy in patients with plasma cell dyscrasias and renal dysfunction[END_REF].

Dose adjustment for elderly patients (>75 years)

The optimum dose of thalidomide in different patient groups

is not yet well defined [START_REF] Palumbo | A new standard of care for elderly patients with myeloma[END_REF]; this may be an issue in patients aged >75 years where the higher incidence of side effects could be of concern [START_REF] Waage | Melphalanprednisone-thalidomide to newly diagnosed patients with multiple myeloma: a placebo controlled randomised phase 3 trial[END_REF]. A lower thalidomide dose of 100 mg/day in combination with MP in the IFM 01-01 study showed positive results, compared with MP alone, in patients aged >75 years. This suggests a dose of 100 mg/day thalidomide may be appropriate for the treatment of patients >75 years with newly diagnosed MM [START_REF] Hulin | Efficacy of melphalanprednisone-thalidomide (MP-T) to melphalan-prednisone (MP) in patients 75 years of age or older with untreated multiple myeloma (MM). Preliminary results of the randomized, double-blind, placebo controlled IFM 01-01 trial[END_REF].

Recommendations for dose reductions in elderly patients (>75 years)

• 100 mg per day of thalidomide may be the most appropriate dose for patients with MM aged>75 years old ○ Dose reduction to 50 mg/day may be required in the event of adverse effects

Conclusions

MPT is now considered to be an effective standard of care for newly diagnosed, transplant-ineligible patients [START_REF] Anderson | NCCN Clinical Practice Guidelines[END_REF][START_REF] Dispenzieri | Treatment of newly diagnosed multiple myeloma based on Mayo Stratification of Myeloma and Risk-adapted Therapy (mSMART): consensus statement[END_REF]. A number of AEs are associated with MPT, although these are generally manageable. Somnolence and constipation are common side effects associated with MPT [START_REF] Palumbo | Oral melphalan and prednisone chemotherapy plus thalidomide compared with melphalan and prednisone alone in elderly patients with multiple myeloma: randomised controlled trial[END_REF][START_REF] Facon | Melphalan and prednisone plus thalidomide versus melphalan and prednisone alone or reduced-intensity autologous stem cell transplantation in elderly patients with multiple myeloma (IFM 99-06): a randomised trial[END_REF], while DVT and peripheral neuropathy are potentially the most serious. As clinical trials addressing thromboprophylaxis are limited, the recommendations in this paper are based on consensus opinion. Therefore, prospective randomized trials comparing the use of different thromboprophylactic regimens (aspirin, LMWH, and warfarin) will help determine the optimal prophylactic strategy for patients with MM being treated with MPT.

Other novel agents, such as lenalidomide and bortezomib, have also shown promising results for MM patients. In a recent phase I/II trial, 81% of newly diagnosed MM patients receiving lenalidomide in combination with MP (MPR) achieved at least a partial response, with 1-year event-free survival and overall survival rates of 92% and 100%, respectively [START_REF] Palumbo | Melphalan, prednisone and lenalidomide treatment for newly diagnosed myeloma: a report from the GIMEMA-Italian multiple myeloma network[END_REF]. Bortezomib in combination with MP improved survival compared with MP alone, in a phase III trial of newly diagnosed, transplant-ineligible MM patients [START_REF] Miguel | Bortezomib plus melphalan and prednisone for initial treatment of multiple myeloma[END_REF]. It is interesting to note that lenalidomide, in combination with dexamethasone, is effective in patients regardless of prior thalidomide treatment, although overall response rate and complete response rate were higher in thalidomide-naïve patients compared with thalidomideexposed patients with longer median time to progression and longer progression-free survival [START_REF] Wang | Lenalidomide plus dexamethasone is more effective than dexamethasone alone in patients with relapsed or refractory multiple myeloma regardless of prior thalidomide exposure[END_REF]. In patients receiving bortezomib, in combination with pegylated liposomal doxorubicin, the response rates and duration of response are comparable in patients whether or not they have received prior thalidomide treatment [START_REF] Sonneveld | Combined pegylated liposomal doxorubicin and bortezomib is highly effective in patients with recurrent or refractory multiple myeloma who received prior thalidomide/lenalidomide therapy[END_REF]. Therefore, these novel agents could be effective options for the second-line treatment of patients, following MPT therapy.

Cyclophosphamide, thalidomide, and dexamethasone (CTD) is also effective in the treatment of newly diagnosed, transplant-ineligible patients [START_REF] Sidra | Combination chemotherapy with cyclophosphamide, thalidomide and dexamethasone for patients with refractory, newly diagnosed or relapsed myeloma[END_REF]. As with MPT, this contains a combination of an alkylating agent, a steroid and thalidomide. It is therefore likely that the strategies for managing AEs documented here may also be applicable to those associated with CTD.

Studies of cytogenetic abnormalities indicate that MM is heterogeneous with the translocations t(4;14) or t(14;16), deletion of chromosome 13 or p53 deletion defining high-risk prognostic groups [START_REF] Fonseca | Targeted therapeutics for multiple myeloma: the arrival of a risk-stratified approach[END_REF]. Recent data suggest that thalidomide treatment is associated with significantly improved survival in newly diagnosed myeloma patients with metaphase cytogenetic abnormalities compared with control treatment (P=0.02) [START_REF] Barlogie | Thalidomide arm of total therapy 2 improves complete remission duration and survival in myeloma patients with metaphase cytogenetic abnormalities[END_REF]. In the future, it is likely that further studies will identify subgroups of patients who might benefit most from thalidomide-based regimens. These risk-adapted approaches will lead to further improvements in response and survival rates and refine patient management.

After over four decades, thalidomide is the first drug to improve response rates and prolong the duration of remission and survival in patients with MM. The MPT combination offers an effective new approach for transplant-ineligible patients; this efficacy can be maximized through a good awareness of the strategies for optimal patient management. Physician and patient education is key to enabling discussion of practical strategies which would optimize clinical outcomes in transplantineligible patients treated with MPT.

Fig. 1

 1 Fig. 1 Flow chart for thromboprophylaxis in multiple myeloma patients receiving first-line MPT treatment. MPT thalidomide in combination with melphalan and prednisone, LMWH low molecular weight heparin

Table 2

 2 Venous thromboembolism incidence in trials of thalidomide without thromboprophylaxis , aspirin is more suitable for those patients with a low risk of VTE.

	Treatment	Newly diagnosed patients	Relapsed/refractory patients
	regimen				
		VTE incidence (%) References	VTE incidence (%) References
	Thalidomide				
	Alone	3-4 a	Rajkumar et al. 2003 [58];	2-4	Barlogie et al. 2001 [5]; Neben et al.
			Weber et al. 2003 [59]		2002 [67]; Schey et al. 2003 [68]
	Plus	14-26	Rajkumar et al. 2006 [60]; Cavo et al.	2-8	Anagnostopoulos et al. 2003 [69];
	dexamethasone		2004 [61]; Rajkumar et al. 2002 [62]		Palumbo et al. 2004 [70]
	Plus doxorubicin	10-27	Osman et al. 2001 [63]; Schutt et al.	58 b	Baz et al. 2005 [71]
			2005 [25]; Zervas et al. 2004 [64]		
	Plus	3 b -11	Sidra et al. 2006 [53];	4-8	Dimopoulos et al. 2004 [72];
	cyclophosphamide		Wu et al. 2006 [65]		Garcia-Sanz et al. 2004 [38];
					Kropff et al. 2003 [73];
					Suvannasankha et al. 2007 [74]
	Plus melphalan	12-17	Palumbo et al. 2006; [7] Facon et al.	NA	
	and prednisone		2007 [8]		
	Plus multiagent	3-34	Barlogie et al. 2006 [66];	15	Lee et al. 2003 [75]
	chemotherapies		Zangari et al. 2002 [23]		

Note: adapted from Palumbo et al. 2008

[START_REF] Palumbo | Prevention of thalidomide-and lenalidomide-associated thrombosis in myeloma[END_REF] 

VTE venous thromboembolism, NA not applicable a Asymptomatic newly diagnosed multiple myeloma patients b Both at diagnosis and relapse injections▪ Aspirin, 100 mg advised although more evidence required

[START_REF] Palumbo | A prospective, randomized, phase III study of enoxaparin versus aspirin versus low-fixed-dose of warfarin in newly diagnosed myeloma patients treated with thalidomide-containing regimens[END_REF] 

▪ Duration: as required during the full treatment period plus 30 days after discontinuation • Patients already receiving anticoagulation should remain on their current medication, providing it is appropriate

Table 3

 3 Risk factors for venous thromboembolism in patients diagnosed with multiple myeloma

Table 4

 4 Recommended dose modifications for thalidomide-related neuropathy in first-line treatment of MM[14] 

	Severity of neuropathy	Modification of dose and regimen
	Grade 1 (paresthesia, weakness, and/or loss of	Continue to monitor the patient with clinical examination. Consider reducing dose by up to
	reflexes) with no loss of function	50% if symptoms worsen.
	Grade 2 (interfering with function but not with	
	activities of daily living)	
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