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In 2001, guidelines for the diagnosis and management of

myeloma were published by the Guidelines Working Group of

the UK Myeloma Forum (UKMF) on behalf of the British

Committee for Standards in Haematology (BCSH) (UK

Myeloma Forum; British Committee for Standards in Haema-

tology, 2001). That same year, the second edition of guidelines

prepared by the Nordic Myeloma Study Group (NMSG) in

1995 was issued (in the Scandinavian languages; http://

www.myeloma-nordic.org). As both sets of guidelines were

intended to be evidence based, it was reassuring to note that

the recommendations were similar. Subsequently, informal

contact between members of the two groups led to the decision

to prepare these common, updated guidelines.

These revised and updated guidelines include new sections

on imaging and the management of skeletal disease, cover

new developments in disease classification and staging and

the use of new therapeutic approaches, such as thalidomide,

bortezomib and reduced-intensity allogeneic transplantation.

The guidelines are presented in specific sections as follows:

1. Methodology and myeloma context 410

2. Diagnosis, investigation and indications for treatment 412

3. The use of imaging techniques in myeloma 416

4. Pain control 419

5. Hypercalcaemia and bone disease 421

6. Renal impairment 423

7. Management of anaemia 424

8. Infections in myeloma 425

9. Other complications 426

10. Overview of specific therapy in myeloma 427

11. Initial chemotherapy 428

11.1. Initial chemotherapy prior to high-dose therapy 428

11.2. ‘Conventional’ chemotherapy 429

11.3. Chemotherapy in patients with renal failure 430

11.4. Patients refractory to initial therapy 431

12. High-dose therapy and transplantation 431

13. Allogeneic stem cell transplantation 433

14. Maintenance therapies 435

15. Management of relapsed/progressive disease 436

16. Management of late-stage disease 437

17. Patient information and support 438

1. Methodology and myeloma context

1.1. Methodology

The production of these guidelines involved the following steps:

• Establishment of working groups on the various topics,

with representatives from both organisations.

• Reappraisal of existing UK and Nordic guidelines from

2001.

• Review of key literature to 30 November 2004 including

Cochrane database, Medline and Internet searches; key

references subsequent to this date incorporated in final

drafting where relevant.

• Review of major conference reports.

• Recommendations based on literature review and consensus

of expert opinion.

• Consultation with representatives of other specialties.

• Involvement of patient advocacy through the International

Myeloma Foundation (UK).

• Review by UKMF Executive, BCSH Committee and

regional coordinators of the NMSG.

• Review by a sounding board group of 100 members of the

British Society for Haematology (BSH).

These guidelines set out the key areas of strategy for the

effective clinical management of myeloma. Levels of evidence

and grades of recommendation are summarised in Tables I
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and II. Detailed chemotherapy protocols and dosages are not

included; they are beyond the scope of this document.

Provision of the detailed information and local protocols

needed for the safe organisation, delivery and management

of chemotherapy and related clinical care are the responsi-

bility of each cancer centre/network (or equivalent in other

countries). Statements appearing on drug dosage in the text

mainly concern dosages used in specific trials or in the

context of adjustment for renal impairment. The authors of

these guidelines have made extensive efforts to ensure that

treatments, drugs and dosage regimens are accurate. How-

ever, changes in information resulting from continuing

research and clinical experience, reasonable differences in

opinions among authorities, and the possibility of human

error in preparation of the text require the clinician to

exercise individual judgement when making a clinical

decision. He/she must check product information and drug

dosages before prescribing or administration.

Contributory authors are listed in Appendix 1. Updates of

these guidelines will be available on the BSH, BCSH, UKMF

and NMSG web sites. A full revision is planned for 2008/09.

1.2. Myeloma – the context

1.2.1. Epidemiology and incidence

Myeloma is a plasma cell tumour with an annual incidence in

the UK and Scandinavian countries of approximately 50 per

million and a median age at presentation of about 70 years

(Turesson et al, 1984; Hjorth et al, 1992; Office of National

Statistics, 2001; Phekoo et al, 2004). Myeloma has a higher

incidence in Afro-Caribbean ethnic groups compared with

Caucasians; little else is known specifically about its epidemi-

ology. Most cases present de novo; a minority evolve from

Monoclonal Gammopathy of Undetermined Significance

(MGUS).

Approximately 15% of patients are aged <60 years and a

further 15% are aged between 60 and 65 years. Fewer than 2%

of myeloma patients are under 40 years old at diagnosis. This

age distribution has implications for the population eligible for

specific types of treatment, such as high-dose therapy (HDT)

and stem cell transplantation. Although there has been a rise in

the upper age limit for intensive therapy, the majority of

myeloma patients are still treated with oral chemotherapy.

1.2.2. Clinical presentation

Clinical presentation is varied. Presenting features include:

• Symptoms of bone disease: typically persistent, unexplained

backache.

• Impaired renal function.

• Anaemia: typically normochromic, normocytic, and less

frequently leucopenia and/or thrombocytopenia.

• Hypercalcaemia.

• Recurrent or persistent bacterial infection.

• Hyperviscosity.

• Symptoms suggestive of spinal cord/nerve root compres-

sion.

• Features suggestive of amyloidosis, such as nephrotic

syndrome and cardiac failure.

• Persistently raised erythrocyte sedimentation rate (ESR) or

plasma viscosity as an incidental finding.

Symptomatic patients with suspected myeloma require

urgent specialist referral. Spinal cord compression, hypercal-

caemia and renal failure are medical emergencies requiring

immediate admission to hospital. Patients with a paraprotein

found on routine testing and who have no clinical symptoms

and no anaemia, hypercalcaemia or renal impairment do not

Table I. Levels of evidence.

Ia Evidence obtained from meta-analysis

of randomised controlled trials

Ib Evidence obtained from at least

one randomised controlled trial

IIa Evidence obtained from at least one well-designed,

non-randomised study, including

phase II trials and case–control studies

IIb Evidence obtained from at least

one other type of well-designed,

quasi-experimental study, i.e.

studies without planned intervention,

including observational studies

III Evidence obtained from well-designed,

non-experimental descriptive

studies. Evidence obtained from meta-analysis

or randomised controlled trials or phase II studies

which is published only in abstract form

IV Evidence obtained from expert

committee reports or opinions

and/or clinical experience of respected authorities

Table II. Grades of recommendation.

Grade A

Evidence level Ia and Ib

Recommendation based on at least one randomised controlled trial of good quality and

consistency addressing specific recommendation

Grade B

Evidence level IIa, IIb and III

Recommendation based on well-conducted studies but no randomised controlled

trials on the topic of recommendation

Grade C

Evidence level IV

Evidence from expert committee reports and/or clinical experiences of respected authorities
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necessarily require urgent referral, but specialist advice should

be sought.

1.2.3. Facilities and expertise required for the management of

myeloma patients

A consultant haematologist or oncologist should lead the care

of patients with myeloma, but there needs to be input from

other professionals familiar with the range of problems that are

likely to be encountered. In the UK, this will be delivered as part

of the multidisciplinary team, within an approved Cancer

Network (see Appendix 2). In Denmark, Norway and Sweden,

corresponding recommendations will be worked out in associ-

ation with the appropriate national haematology societies.

Effective and high-quality care in myeloma requires the

availability of other specialist expertise and services (see

Table III), which may be available locally or in a neighbouring

hospital. There should be clear policies and protocols for access

to these services.

Where therapy involves autologous or allogeneic stem cell

transplantation, this must be carried out in an European

Group for Blood and Marrow Transplantation (EBMT)

accredited centre, equipped to provide level 3 care for

haematological malignancies (British Committee for Standards

in Haematology Clinical Haematology Task Force, 1995).

Optimal supportive care is a fundamental part of overall

management throughout the course of the disease. Patients

should be informed and instructed appropriately about the

importance of supportive measures. Despite its importance

there is a little published research. The majority of recom-

mendations on supportive care in these guidelines are thus

grade C based on level IV evidence.

Throughout the course of the patient’s illness, it is essential

that good communication be maintained between the haema-

tology team, other teams involved in care and the patient’s

general practitioner.

2. Diagnosis, investigation and indications for
treatment

2.1. Investigation and diagnosis

2.1.1. Investigation

Initial investigation of a patient with suspected myeloma

should include the screening tests indicated in Table IV

followed by further tests to confirm the diagnosis. Electro-

phoresis of serum and concentrated urine should be per-

formed, followed by immunofixation to confirm and type any

monoclonal protein (M-protein/paraprotein) present. Immuno-

fixation is also indicated in patients where there is a strong

suspicion of myeloma but in whom routine electrophoresis is

negative.

Quantification of serum M-protein should be performed by

densitometry of the monoclonal peak on electrophoresis;

immunochemical measurement of total immunoglobulin (Ig)

isotype level can also be used and is particularly useful for IgA

and IgD M-proteins. Quantification of urinary light chain

excretion can be performed directly on a 24-h urine collection

or calculated on a random urine sample in relation to the urine

creatinine. Quantification of serum-free immunoglobulin light

chain levels (FLC assay) and j/k ratio can be used as an

alternative to quantifying urinary light chains. The serum free

light chain tests are particularly useful for diagnosis and

monitoring light chain only myeloma (Bradwell et al, 2003)

and patients in whom the serum and urine is negative on

immunofixation (non-secretory myeloma) (Drayson et al,

2001).

While bone marrow aspirate alone may be sufficient to

confirm the diagnosis (showing over 10% plasma cells),

trephine biopsy or clot section can provide a more reliable

assessment of plasma cell infiltration (Rajkumar et al, 2001).

Bone marrow trephine biopsy should be done, where possible,

at diagnosis, even if an apparently adequate aspirate is

obtained, as it provides a baseline if post-treatment aspiration

yields a poor specimen and trephine biopsy has to be used for

assessment of response to treatment.

Data from current ongoing clinical trials investigating

conventional cytogenetic and fluorescence in situ hybridisation

(FISH) analysis may provide important prognostic informa-

tion and clarify the applicability of these techniques to routine

clinical practice. Flow cytometry of a bone marrow aspirate can

permit assessment of plasma cell phenotype, confirm clonality

and permit determination of the proportion in cell cycle

(plasma cell labelling index). It is important to assess abnormal

phenotype and clonality when the bone marrow plasma cells

are <10%. Identification of an abnormal and unique plasma

cell phenotype may be of value for later response evaluation.

Table III. Required expertise and services for management of patients
with myeloma.

Diagnostic services Diagnostic haematology and haematopathology

Clinical biochemistry and immunology

Diagnostic radiology

Specialist services Renal services, including rapid

access to haemodialysis

Clinical oncology/radiotherapy

Orthopaedic surgery

Neurosurgery

Accredited bone marrow/stem

cell transplant centre

Support services Haematology/oncology nurse specialists

Palliative care physicians/nurses

Pharmacy with expertise and

facilities for dispensing cytotoxic drugs

Physiotherapy/rehabilitation

Administrative support for

case registration, audit and clinical trials

Patient information including

information on available social

services and financial advice

Patient support group
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Clonality can also be assessed by immunohistochemistry on

trephine biopsy sections.

Standard X-rays of the skeleton should be performed in all

patients. Computed tomography (CT) and magnetic resonance

imaging (MRI) scanning may be helpful in particular circum-

stances (see Section 3).

2.1.2. Diagnostic criteria and differential diagnosis

The diagnosis of myeloma is usually confirmed by demon-

stration of a monoclonal protein (M-protein/paraprotein) in

the serum or urine and/or lytic lesions on X-ray together with

an increased number of plasma cells in the bone marrow

(Greipp, 1992). Other conditions in which an M-protein may

be present include:

• MGUS;

• AL amyloidosis;

• solitary plasmacytoma (skeletal or extra-medullary);

• B-cell non-Hodgkin lymphoma (including Waldenstrom

macroglobulinaemia);

• chronic lymphocytic leukaemia.

Because of the high prevalence of MGUS (up to 2% in

people over 50 years old and 3% in those over 70 years old)

and the frequent use of serum protein electrophoresis, most

patients presenting with an M-protein in the serum will have

MGUS rather than myeloma. Criteria for distinguishing these

conditions are, therefore, important.

An international working group has recently recommended

a new classification of MGUS and myeloma, based on the level/

concentration of serum M-protein, percentage of bone marrow

plasma cells and the presence or absence of myeloma-related

organ or tissue impairment (ROTI) (The International Myel-

oma Working Group, 2003). The classification defines criteria

for MGUS, asymptomatic myeloma and symptomatic myel-

oma (Table V). The distinction between symptomatic and

asymptomatic myeloma depends on the presence or absence of

ROTI (Table VI).

Asymptomatic myeloma, in this classification, is largely

equivalent to the categories previously termed equivocal,

indolent or smouldering myeloma. However, some patients

without clinical symptoms may fall into the ‘symptomatic’

group because of organ impairment and require immediate

therapy. Patients with asymptomatic myeloma do not require

immediate treatment, but do require careful follow-up.

Over-investigation of healthy persons with a small

M-protein should be avoided. Although bone marrow

plasmacytosis below 10% and a radiologically normal skeletal

survey are listed as criteria for the diagnosis of MGUS, it is not

reasonable or practical to perform bone marrow examinations

and extensive X-rays in asymptomatic elderly patients with a

low-level paraprotein and no clinical evidence of ROTI. The

additional results are very unlikely to alter management. The

extent of diagnostic procedures in asymptomatic patients

should take into consideration the age of the patient, the

presence of other disease and the levels of M-protein.

It should also be noted that low-level Bence Jones

proteinuria and a reduced level of polyclonal immunoglobu-

lins may be observed in some patients with MGUS and are not

in themselves indications of malignancy (Kyle et al, 2002).

The investigation and diagnosis of AL amyloidosis and of

solitary plasmacytoma have been reviewed in recent UKMF/

BCSH guidelines (Soutar et al, 2004; UK Myeloma Forum;

Table IV. Initial investigations in patients with myeloma.

Screening tests

Tests to

establish

diagnosis

Tests to estimate

tumour burden

and prognosis

Tests to assess

myeloma-related

organ impairment (ROTI)

Special tests indicated

in some patients

FBC, ESR or plasma viscosity Bone marrow

aspirate ±

trephine biopsy

Bone marrow

cytogenetics

or (FISH) analysis

FBC (anaemia) Bone marrow immunohistology or

flow cytometry

Vitamin B12 and folate assays*

Serum or plasma electrolytes,

urea, creatinine, calcium,

albumin and uric acid

Electrophoresis of serum

and concentrated urine

Quantification of

non-isotypic immunoglobulins

Immunofixation of

serum and urine

Quantification of

monoclonal

protein in serum

and urine

Calcium

Albumin

b2-microglobulin

Serum or plasma urea

and creatinine

Creatinine clearance

(measured or calculated)

Calcium

Albumin

lactate dehydrogenase

C-reactive protein

Quantification of non-

isotypic immunoglobulins

X-ray of symptomatic areas Skeletal survey! Skeletal survey Skeletal survey Magnetic resonance imaging (MRI)

Computed tomography scan

FBC, full blood count; ESR, erythrocyte sedimentation rate; FISH, fluorescent in situ hybridisation.

*Where there is macrocytosis (not uncommon in myeloma).

!Recommendations for skeletal survey are given in Section 3.1.
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British Commitee for Standards in Haematology, British

Society for Haematology, 2004).

2.1.3. Recommendations

The following recommendations are grade C based on level

III evidence.

• The diagnostic criteria agreed by the International

Myeloma Working Group should be used.

• Investigation should include the tests shown in Table -

IV. A careful assessment for myeloma-related organ and

tissue impairment should be carried out, in order to

identify asymptomatic patients who require treatment.

• Cytogenetic abnormalities have prognostic significance

but should primarily be analysed within the context of

clinical trials designed to elucidate their importance for

choice of therapy.

• The extent of diagnostic procedures in asymptomatic

patients with an M-protein should take into considera-

tion the age of the patient, the presence of other disease

and levels of M-protein.

• Skeletal survey and bone marrow examination are not

mandatory to make a diagnosis of MGUS in the absence

of relevant clinical symptoms, anaemia, hypercalcaemia

or renal impairment, but are recommended in younger

patients and may be considered for older patients with

M-protein levels above 20 g/l.

• Clinical review and repeat measurements of paraprotein

levels at 3 and 6 months are advised to establish a firm

diagnosis of MGUS.

2.2. Monitoring and indications for starting therapy

Chemotherapy is indicated for the management of sympto-

matic myeloma and asymptomatic myeloma with myelo-

ma-related organ damage. Early intervention in other

asymptomatic myeloma has shown no benefit in two

randomised controlled trials (Hjorth et al, 1993; Riccardi

et al, 2000).

Table VI. Myeloma-related organ or tissue impairment (ROTI)* (The International Myeloma Working Group, 2003).

Clinical effects due to myeloma

Increased calcium levels Corrected serum calcium >0Æ25 mmol/l above the upper limit of normal or >2Æ75 mmol/l

Renal insufficiency Attributable to myeloma (see Section 6.2)

Anaemia Haemoglobin 2 g/dl below the lower limit of normal or haemoglobin <10 g/dl

Bone lesions Lytic lesions or osteoporosis with compression fractures (MRI or CT may clarify)

Other Symptomatic hyperviscosity, amyloidosis, recurrent bacterial infections (more than two episodes in 12 months)

*Where there is uncertainty as to whether or not organ or tissue impairment is attributable to myeloma the percentage bone marrow plasma cells

should be >30%.

Table V. Diagnostic criteria for MGUS, asymptomatic myeloma and symptomatic myeloma (The International Myeloma Working Group, 2003).

MGUS Asymptomatic myeloma Symptomatic myeloma*

M-protein in serum <30 g/l M-protein in serum >30 g/l and/or

Bone marrow clonal plasma cells >10%

M-protein in serum and/or urine!
Bone marrow clonal plasma cells <10% and low level

of plasma cell infiltration in a trephine biopsy (if done)

Bone marrow (clonal) plasma cells

or biopsy proven plasmacytoma

No myeloma-related organ or tissue

impairment (including bone lesions) or symptoms

No evidence of other B-cell proliferative disorders or

light-chain associated amyloidosis or other light-chain,

heavy-chain or immunoglobulin-associated tissue damage"

No myeloma-related organ or tissue

impairment (including bone

lesions) or symptoms

Any myeloma-related organ or

tissue impairment (including

bone lesions) (see Table 6)

*AL amyloid and the IgM paraprotein-related neurological

syndromes would be instances of monoclonal gammopathy

associated with specific syndromes.

!No specific level required for diagnosis. A small percentage of patients have no detectable M-protein in serum or urine but do have myeloma-related

organ impairment (ROTI) and increased bone marrow plasma cells (non-secretory myeloma).

"Patients without symptoms but with significant myeloma-related organ damage are grouped with symptomatic myeloma because of the need for

treatment.
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The average risk of progression from MGUS to active

disease (myeloma or other B-cell malignancy) is about 1%

per year, with the only proven prognostic factor for

progression to myeloma being serum M-protein level (Kyle

et al, 2002; Kyle & Rajkumar, 2003). The percentage risk of

progression in 10 years roughly equates with the M-protein

level in g/l (e.g. 20 g/l is associated with a 20% risk). Despite

associated low levels of polyclonal immunoglobulins there is

only a twofold increase in the risk of bacteraemia for patients

with MGUS compared with normal controls (Gregersen et al,

1998).

The median time to progression (TTP) from asympto-

matic to symptomatic myeloma is 12–32 months (Wisloff

et al, 1991; Dimopoulos et al, 1993; Hjorth et al, 1993;

Weber et al, 1997). Nine of 71 patients with asymptomatic

myeloma died of infection without disease progression

(Wisloff et al, 1991). Patients who are clinically asympto-

matic but have radiological evidence of bone disease (at least

one lytic lesion) are at high risk of progression with a

median TTP of 8 months (Wisloff et al, 1991; Dimopoulos

et al, 1993). Note that in the new International Classifica-

tion (The International Myeloma Working Group, 2003),

patients with bone disease are classified as ‘symptomatic’

and requiring treatment even in the absence of clinical

symptoms.

Two studies have shown that patients with no evidence

of bone disease but with abnormal marrow appearances

on MRI examination are also at higher risk of disease

progression (Weber et al, 1997; Mariette et al, 1999). The

prognostic effect of an abnormal MRI is much less marked

than that of lytic bone disease detected radiologically.

Mariette et al (1999) reported that median TTP had not

been reached by 25 months even in patients with an

abnormal MRI and Weber et al (1997) found MRI only to

be discriminatory in patients with other adverse features

(high levels of paraprotein or urinary Bence-Jones protein or

IgA isotype).

2.2.1. Recommendations

• Monitoring of patients with MGUS and asymptomatic

myeloma should be indefinite; frequency may vary

according to the risk of progression, MGUS with high

M-protein levels and asymptomatic myeloma being

associated with the highest risk (grade B recommenda-

tion; level III evidence).

• Monitoring of asymptomatic myeloma should include

regular (usually three monthly) clinical assessment

and measurement of both serum and urinary para-

protein. Repeat bone marrow examinations and

skeletal X-rays will be required less often or when

new symptoms or signs develop (grade C recommen-

dation; level IV evidence).

• Monitoring of MGUS similarly should include

regular clinical assessment and follow-up measure-

ment of serum paraprotein; six monthly or annual

will usually be sufficient in those with low risk of

progression (grade C recommendation; level IV

evidence).
• Patients and general practitioners should be provided

with information on risk and clinical features of disease

progression, particularly those listed in Table VI (grade

C recommendation; level IV evidence).

• Treatment should be deferred until there is evidence of

disease progression or organ impairment (grade A

recommendation; level Ib evidence).

• Patients without clinical symptoms but with radiological

evidence of bone disease should commence treatment

immediately (grade B recommendation; level IIb evi-

dence). These patients are now grouped with sympto-

matic myeloma.

2.3. Prognostic factors and staging in symptomatic
myeloma

The natural history of myeloma is heterogeneous with survival

times ranging from a few weeks to >20 years. Analysis of

prognostic factors is essential to compare outcomes within and

between clinical trials. For individual patients the best staging

systems can predict survival outcome with around 70%

sensitivity and specificity. Whether staging systems can bene-

ficially influence choice of therapy is unproven.

High serum levels of b2-microglobulin and C-reactive

protein and low-serum levels of albumin correlate with worse

survival (Bataille et al, 1992; Jacobson et al, 2003). Atypical

plasma cell morphology and high proliferative activity also

indicate a bad prognosis (Greipp et al, 1993). Cytogenetic

abnormalities are strong prognostic factors. Deletions/mono-

somy of chromosome 13, non-hyperdiploidy and certain

balanced translocations, t(4;14), t(14;16), have a strong

negative impact on prognosis (Fonseca et al, 2004). Gene

profiling with microarray techniques can be expected to

expand our knowledge in this field.

Many attempts to construct prognostic models have been

made since the Durie/Salmon staging system was devised

(Durie & Salmon, 1975). In particular, attempts have been

made to improve on the Durie/Salmon system as it does not

include either albumin or serum b2-microglobulin concentra-

tions. A working group has recently proposed an International

Prognostic Index based on serum levels of b2-microglobulin

and albumin that separates patients into three prognostic

groups irrespective of type of therapy; see Table VII (Greipp

et al, 2003). Incorporation of cytogenetic data into this model

may further improve staging.
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2.3.1. Recommendations

The following recommendations are grade C based on level

IV evidence.

• The International Prognostic Index based on serum

albumin and b2-microglobulin is recommended in

preference to the Durie/Salmon staging system.

• Prognosis should be evaluated before starting treatment,

requiring, as a minimum, serum levels of b2-micro-

globulin and albumin. Cytogenetic and/or FISH analysis

may be helpful if available. These, however, should be

interpreted with caution in individual patients.

• At present there is no evidence to support using

prognostic factors to choose therapy in individual

patients.

2.4. Measuring response to therapy

Evaluation of tumour response is based on changes in serum

levels of M-protein and/or urinary light chain excretion. In

addition, a clinical response requires that no new myeloma-

related organ or tissue damage occurs. The criteria in

Table VIII are summarised from those of an International

Working Group (see Blade et al, 1998 for full details).

Confirmation of complete remission requires that there is no

detectable paraprotein by immunofixation (IF). It has been

shown that patients who have no paraprotein detectable by

routine electrophoresis but have paraprotein still detectable by

IF have a similar prognosis to other patients in partial response

(PR), while those with a negative IF have a significantly better

outlook (Lahuerta et al, 2000; Davies et al, 2001). IF should,

therefore, be performed if there is no detectable paraprotein by

electrophoresis.

Bone marrow assessment is only essential to confirm

complete response (CR) and to define response in non-

secretory myeloma. These criteria also include definitions of

relapse and progression. Relapse is defined as reappearance of

disease in patients previously in CR, while progression applies

to patients not previously in CR.

It is not yet clearly established that the object of treatment

should be to achieve CR although achieving CR after HDT

appears to be a good prognostic factor for remission duration

and overall survival (OS) (Lahuerta et al, 2000; Davies et al,

2001), Plateau phase is reached by a quarter of patients with

<50% reduction in M-protein levels using conventional

therapy and in a 10th with <25% decrease in M-protein levels

– these patients have as good a prognosis as patients achieving

better responses in terms of paraprotein levels (Olojohungbe

et al, 1996; Durie et al, 2004a).

Serum FLC assays are useful for monitoring FLC only and

non-secretory myeloma (Drayson et al, 2001; Bradwell et al,

2003). FLC assay has also recently been shown to be helpful in

monitoring response in the majority of patients with an intact

immunoglobulin paraprotein; because of the short half-life of

FLC this may provide an earlier indication of response to

therapy than changes in intact paraprotein concentration

(Mead et al, 2004).

3. The use of imaging techniques in myeloma

The role of imaging in the management of myeloma includes

the assessment of the extent and severity of the disease at

presentation, the identification and characterisation of com-

plications, and subsequent assessment of disease status. Plain

radiography, CT, and MRI are established examination

techniques in myeloma. Positron emission tomography

(PET) imaging with 18Fluorine-fluoro-deoxyglucose (FDG)

and 99Technetium sestamibi (MIBI) imaging are promising

newer scanning techniques under current evaluation. The use

of dual energy X-ray absorptiometry (DEXA) scanning has not

been thoroughly evaluated in myeloma.

With the increasing availability of more sophisticated

imaging techniques, it is important to consider carefully

which investigations are most appropriate. At all times

during the investigation and follow up of a patient, the

potential usefulness of a proposed imaging investigation (i.e.

the likelihood that it will alter management) should be

assessed. Provision of accurate clinical information to the

Radiology Department when the imaging request is made

will ensure that the right imaging technique is performed at

the right time.

3.1. Diagnosis

3.1.1. Plain radiographs

The skeletal survey remains the standard method for radiolo-

gical screening at diagnosis, with clear association between the

extent of disease and tumour load at diagnosis (Durie &

Salmon, 1975). Plain radiography is universally available,

allows large areas of the skeleton to be visualised and may

identify long bones at risk of impending fracture. A scoring

system based on clinical and radiological findings may be

employed to predict the likelihood of fracture in long bones

and identify patients who may benefit from internal fixation

Table VII. New International Staging System (Greipp et al, 2003).

Stage Criteria

Median

survival (months)

I Serum b2 microglobulin

<3Æ5 mg/l and serum albumin >35 g/l

62

II Neither I nor III* 45

III Serum b2 microglobulin >5Æ5 mg/l 29

*There are two sub-categories: serum b2 microglobulin <3Æ5 mg/l, but

serum albumin <35 g/l, or serum b2 microglobulin 3Æ5–5Æ5 mg/l

irrespective of the serum albumin level.
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(Mirels, 1989). However, plain radiography has low sensitivity,

only demonstrating lytic disease when at least 30% of

trabecular bone substance has been lost (Snapper & Khan,

1971), provides an inadequate assessment of generalised

osteopenia (Scane et al, 1994) and has low specificity.

3.1.2. Computed tomography scanning

Computed tomography has higher sensitivity than plain

radiographs at detecting small lytic lesions and can accurately

depict the presence and extent of associated soft tissue disease

and aid in directing needle biopsy for histological diagnosis

(Kyle et al, 1985). It frequently clarifies the significance of

suspicious areas on plain films, symptomatic areas that do not

show abnormalities on plain films or parts of the skeleton that

cannot be accurately visualised by plain radiography, e.g.

scapulae, ribs and sternum. CT is helpful in the planning of

radiotherapy and surgery (Walker et al, 2003).

3.1.3. Magnetic resonance imaging

Magnetic resonance imaging is useful for the assessment of the

extent and nature of soft tissue disease. It is the technique of

choice for investigation of patients with a neurological

presentation suggestive of cord compression (Joffe et al,

1988), providing an accurate assessment of the level and

extent of cord or nerve root compression, size of the tumour

mass and degree to which it has extended into the epidural

space (see Section 9).

In addition, MRI may yield information about the pattern of

bone marrow involvement. Certain patterns of MRI abnor-

mality have prognostic significance, with association between

focal and diffuse appearances and higher tumour burden

(Moulopoulos et al, 1992; Carlson et al, 1995; Stabler et al,

1996; Lecouvet et al, 1998a). Abnormal MRI of the spine in

patients with advanced stage myeloma may predict a higher

risk of fracture than patients who have normal appearances

(Lecouvet et al, 1997), but does not predict the site of fracture

(Lecouvet et al, 1998b).

Magnetic resonance imaging is an essential investigation

in the differential diagnosis of solitary plasmacytoma and

myeloma. In the staging of apparently solitary bone

plasmacytoma, magnetic resonance screening of the spine

and pelvis reveals lesions that are radiographically occult in

up to 80% of patients (Moulopoulos et al, 1993). The

diagnosis and management of solitary plasmacytoma have

been reviewed in a recent BCSH guideline (Soutar et al,

2004).

3.1.4. Bone scintigraphy

Standard bone scintigraphy has a low sensitivity in myeloma

owing to the lack of osteoblastic activity that characterises

the lytic lesions of myeloma (Bataille et al, 1982; Ludwig

et al, 1982). Occasionally, it may show foci of disease not

revealed by X-ray, e.g. in the scapula or sternum, but CT is

more sensitive.

Table VIII. EBMT/IBMTR/ABMTR* criteria
for response. Complete response No M-protein detected in serum or urine by

immunofixation for a minimum of

6 weeks and fewer than 5% plasma cells in bone marrow

Partial response >50% reduction in serum M-protein level and/or 90%

reduction in urine free light

chain excretion or reduction to <200 mg/24 h for 6 weeks!
Minimal response 25–49% reduction in serum M-protein

level and/or 50–89% reduction in urine

free light chain excretion which still exceeds 200 mg/24 h for 6 weeks"
No change Not meeting the criteria of either minimal response or progressive disease

Plateau No evidence of continuing myeloma-related organ or tissue damage

<25% change M-protein levels and light chain excretion for 3 months

Progressive

disease

Myeloma-related organ or tissue damage continuing despite therapy

or its re-appearance in plateau phase

>25% increase in serum M-protein level (>5 g/l) and/or

>25% increase in urine M-protein level (>200 mg/24 h and/or

>25% increase in bone marrow plasma cells

(at least 10% in absolute terms)!
Relapse Reappearance of disease in patients previously in CR, including detection

of paraprotein by immunofixation

*EBMT, European Group for Blood and Marrow transplantation; IBMTR, International Bone

Marrow Transplant Registry; ABMTR, Autologous Blood and Marrow Transplant Registry.

!For patients with non-secretory myeloma only, reduction of plasma cells in the bone marrow by

>50% of initial number (partly response) or 25–49% of initial number (minimal response) is

required.

"In non-secretory myeloma, bone marrow plasma cells should increase by >25% and at least 10%

in absolute terms; MRI examination may be helpful in selected patients.
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3.1.5. Positron emission tomography scanning

A number of preliminary reports indicate that PET scanning

can be useful in detecting occult sites of disease in myeloma

and solitary plasmacytoma (Kato et al, 2000; Orchard et al,

2002; Schirrmeister et al, 2003).

3.1.6. Dual energy X-ray absorptiometry scanning

This is the standard procedure for diagnosing osteoporosis

(Kanis & Gluer, 2000). In myeloma patients, low-lumbar spine

bonemineral density at diagnosis is correlated with an increased

risk of early vertebral collapses (Abildgaard et al, 2004).

However, the estimated bone mineral density can be influenced

by spondylosis and spinal osteophytes (Masud et al, 1993) and

the presence of vertebral collapse, giving rise to methodological

difficulties in using DEXA scanning in myeloma patients.

3.1.7. Recommendations

• Skeletal survey should be part of the staging procedure of

newly diagnosed myeloma patients and should include a

postero-anterior (PA) view of the chest, antero-posterior

(AP) and lateral views of the cervical spine (including an

open-mouth view), thoracic spine, lumbar spine, humeri

and femora, AP and lateral view of the skull and AP view

of the pelvis. In addition, any symptomatic areas should

be specifically visualised with appropriate views (grade C

recommendation; level IV evidence).

• CT should be used to clarify the significance of

ambiguous plain radiographic findings, such as equivo-

cal lytic lesions, especially in parts of the skeleton that

are difficult to visualise on plain radiographs, such as

ribs, sternum and scapulae (grade B recommendation;

level III evidence).

• CT should also be used to examine symptomatic areas of

the skeleton where no pathological lesion is found on

the skeletal survey (grade B recommendation; level III).

• CT or MRI is indicated to delineate the nature and

extent of soft tissue disease and these two imaging

techniques can give complementary information (grade

B recommendation; level III evidence).

• Tissue biopsy may be guided where appropriate by CT

scanning (grade B recommendation; level III evidence).

• MRI is the technique of choice for investigation of patients

with a neurological presentation suggestive of cord com-

pression (grade B recommendation; level IIB evidence).

• MRI of the whole spine should be performed in patients

with an apparently solitary plasmacytoma of bone

irrespective of site of the index lesion (grade C

recommendation; level IV evidence).

• Bone scintigraphy has noplace in the routine investigation

ofmyeloma (gradeC recommendation; level IV evidence).

• DEXA scanning has no role in the routine management

of myeloma (grade C recommendation; level IV evi-

dence).

3.2. Imaging in the monitoring of disease

Lytic bone lesions seldom heal in responsive patients so

that plain X-rays are of a little or no value in assessing

disease response. On the contrary, development of new lytic

lesions or definite increase in size of an existing lesion

represent one criterion of disease relapse/progression

(Table VIII).

Symptomatic areas should specifically be targeted. It is

essential that images be compared with relevant previous

images. If disease progression occurs within 3 months of the

previous skeletal survey, in the absence of new skeletal

symptoms, a new skeletal survey is unlikely to provide

additional information. Bone pain is initially explored with

plain radiographs. CT or MRI may be employed for

evaluation of symptomatic areas where no pathological

lesion is identified on the plain films. MRI can help to

distinguish vertebral collapse due to disease from that due to

accompanying osteoporosis (Lecouvet et al, 2001; Uetani

et al, 2004).

It is not always necessary to repeat a complete skeletal survey

at the time of progression, whether or not there is clinical

evidence of progression of bone disease. Lytic bone lesions

seldom heal in responsive patients and sequential X-rays have

limited value, especially if repeated after too short an interval.

Furthermore, a skeletal survey is an exhausting and potentially

painful experience for myeloma patients, and it is important

not to contribute to their risks of developing additional

malignant diseases by unnecessary X-ray exposure (Berrington

de Gonzalez & Darby, 2004).

Magnetic resonance imaging of the bone marrow may be

considered useful as a baseline and follow-up examination in

patients with non-secretory myeloma, but there is a little

experience of assessing MRI appearances after therapy.

Residual marrow MRI abnormalities may be associated with

a poorer outcome (Angtuaco et al, 1999), but this remains

to be confirmed by other studies. PET imaging seems able

to detect residual myeloma after therapy and may identify

patients with a poor prognosis if increased or persistent

medullary or extramedullary FDG-avidity is present follow-

ing high-dose therapy and stem cell transplantation (Durie

et al, 2002).

3.2.1. Recommendations

• Any newly symptomatic areas of the skeleton should be

specifically targeted for repeat/follow-up imaging (grade

C; level III evidence).

• CT or MRI should be employed for evaluation of

symptomatic areas where plain radiographs are negative

(grade B recommendation; level III evidence).

• MR and PET scanning may aid disease evaluation in

individual patients (grade C; level III evidence).
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4. Pain control

Pain arising from the skeletal complications of myeloma is the

commonest presenting symptom and skeletal complications,

especially vertebral compression/collapse from osteoporosis. It

will arise in up to 80% of patients during the course of their

disease (Kyle, 1975). Pain may be generalised or local. An

active approach to pain management is required that encom-

passes systemic analgesia and the use of local measures (which

may include radiotherapy and/or orthopaedic intervention).

Chemotherapy is also a key component of pain management

in myeloma as it is aimed at the underlying pathological

process. Pain improves with response to chemotherapy, as

demonstrated clearly in the VIth MRC Myeloma trial (McClos-

key et al, 1998). A systematic approach to analgesia must form

part of the integrated care plan of the myeloma patient.

Pain control is very specific to the individual. There is no

‘correct’ formula other than the combination of measures that

alleviates the pain. Medication should aim to provide

continuous pain relief wherever possible with a minimum of

drug-related side effects. Individual patients should be given

time to describe their pain. Not only will this help determine

an appropriate therapeutic strategy, but it is also part of the

pain management process.

4.1. Systemic analgesia

Analgesic requirements should be recorded regularly as part

of clinical care. These form a valuable ‘semi-quantitative’

end point of pain measurement. Reduced analgesic

requirements usually indicate treatment is succeeding.

Many patients are able to come off strong analgesia as

their myeloma responds to chemotherapy and/or they

also derive benefit from the use of local measures.

Managing pain successfully involves a collaborative

multi-disciplinary approach with patient and family/carer

participation.

The use of analgesic drugs is summarised in Table IX. The

use of prescribed analgesics should follow established World

Health Organisation (WHO) ‘analgesic ladder’ principles

(WHO, 1986; Niscola et al, 2004; Fig 1), but non-steroidal

anti-inflammatory drugs (NSAID) should be avoided or

used with extreme caution because of their potential adverse

effect on renal function and their ability to cause gastric

irritation. Side effects such as constipation and nausea are

frequent in patients taking strong opioids and should be

actively managed with prescription of laxatives and anti-

emetics (e.g. cyclizine, metoclopramide or haloperidol)

(Niscola et al, 2004).

Additional adjuvant drugs that are not primarily analge-

sics may also be helpful in certain circumstances. Amitript-

yline, carbamazepine or gabapentin may help in neuropathic

pain. Corticosteroids, particularly dexamethasone, may be

used to relieve bone pain in late stage disease. Many

hospitals run specific pain clinics; the support and expertise

available should be enlisted particularly for difficult prob-

lems with persistent localised pain, e.g. post-herpetic neur-

algia. The use of ‘alternative’ approaches including relaxation

Table IX. Analgesia in myeloma.

Class Examples Comments

Simple non-opioid

analgesics

Paracetamol: 1 gm 4–6 hourly

Useful in mild to moderate pain

Oral as tablets or liquid;

suppositories available

Non-steroidal

anti-inflammatory drugs

Should be avoided or used

only with caution

Weak opioids Provide effective analgesia for moderate pain, e.g.

Codeine 8 mg/paracetamol 500 mg as

co-codamol tablets; usual dosage is two tablets 6 hourly

Codeine 30–60 mg or dihydrocodeine 30–60 mg up to 4 hourly

Confusion, drowsiness may be

associated with initial usage in some

Weak (and strong) opioids

cause constipation which usually

requires simple laxatives

Caution required in renal impairment

Strong (natural) opioids Provide effective analgesia for moderate to severe pain

Morphine; as liquid or tablets commencing at 5–10 mg orally and

given 4 hourly is the treatment of choice in severe pain

Patients can be ‘converted’ to slow release preparations when daily

requirements are established, breakthrough pain can be treated with

additional doses of 5–10 mg morphine in short acting formulation as required

Diamorphine is preferred for parenteral usage, it is highly soluble and

is most suitable for use in a syringe driver for

continuous administration or as a 4 hourly injection

Confusion, drowsiness,

constipation – same principles

as for weaker opioids

Synthetic opioids Provide effective analgesia for moderate to severe pain

Oxycodone, which may be given orally

Fentanyl given as slow release transdermal patches may be a valuable

alternative to slow release morphine for moderate to severe chronic pain
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techniques, aromatherapy and hypnosis can be of benefit to

individual patients.

4.1.1. Recommendations

The following recommendations are all grade C; level III

evidence.

• An analgesic appropriate to the severity of the pain

should be used.

• Non-steroidal anti-inflammatory drugs should be avoi-

ded.

• Analgesics should be given regularly.

• Oral analgesia is preferable where possible.

• Side effects should be actively managed.

• Analgesic requirements should be regularly recorded.

• Additional non-analgesic drugs should be considered in

individual circumstances.

• Other methods of pain control must be considered in all

patients.

4.2. Local analgesic approaches

4.2.1. Radiotherapy for pain relief

Local radiotherapy is effective for pain relief for skeletal

disease and may also palliate soft tissue disease. Relatively

low-radiation doses are required with a correspondingly low

incidence of side effects and with the potential for

re-irradiation for local recurrence of symptoms if required.

Published dose–response data specific to myeloma are very

limited. Mill and Griffith (1980) reported on 278 radiation

fields in 128 patients treated over a wide dose range.

Pain relief occurred in 91% (21% complete) at a median

dose of 10–15 Gy in 2–3 Gy fractions. Only 6% of sites

required re-treatment and this was unrelated to initial dose.

Leigh et al (1993) analysed 316 sites in 101 patients;

97% experienced pain relief (complete in 26%) with a

mean dose of 25 Gy (range 3–60 Gy); 6% relapsed after

a median interval of 16 months and were retreated. There

was no correlation between dose and either response

or relapse.

Single fraction radiotherapy (usually 8 Gy) has been

shown to be as effective as fractionated radiotherapy for

pain relief of skeletal metastases from a variety of diseases,

including myeloma, in six randomised controlled trials

(Hoskin et al, 2001). Myeloma is at least as radio-responsive

as other types of skeletal metastases and it is reasonable to

extrapolate this evidence to myeloma palliation. Hence, an

8 Gy single fraction is recommended as the usual dose for

pain control.

4.2.2. Long bone fractures

Long bone fractures require stabilisation and subsequent

radiotherapy. Radiotherapy is useful to improve pain control

and may also promote healing of the fracture site. Similar dose

considerations apply as discussed above. A single 8 Gy fraction

is recommended.

4.2.3. Vertebral instability/pain

Vertebral collapse may lead to persistent pain and/or instabi-

lity/neurological compromise. Spinal instability/neurological

compromise requires urgent orthopaedic or neurosurgical

referral. The various surgical options regarding vertebral

instability have recently been described in the UKMF/BCSH

Guideline on the Management of Plasmacytoma (Soutar et al,

2004). Although the management of spinal pain is often

conservative, in the absence of instability/neurological com-

promise orthopaedic or interventional radiological advice

should be sought in cases of persistent/refractory pain. The

newer techniques of vertebroplasty and kyphoplasty are

alternative options for controlling pain associated with

vertebral collapse.

4.2.4. Vertebroplasty

This involves the percutaneous injection, under local anaes-

thetic and light sedation, and using radiological imaging, of

polymethacrylate or equivalent biomaterial into the vertebral

body (Jensen & Kallmes, 2002). Several vertebrae can be

treated simultaneously. The injection allows local pain relief

and bone strengthening but will not restore vertebral height.

No randomised studies on the use of vertebroplasty in

myeloma have been published. However, a recent case series

Pain persisting or 
increasing 

Pain persisting or 
increasing 

Pain 

Non-opioid 
analgesia 

+/- adjuvant 

Opioid for mild-moderate pain 

+/- non-opioid analgesia 

+/- adjuvant 

Opioid for moderate-severe pain

+/- non-opioid analgesia 

+/- adjuvant 

Fig. 1. World Health Organisation (WHO) pain treatment ladder.
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(Diamond et al, 2004) demonstrated significant improvements

in pain scores and disability index with the procedure.

4.2.5. Kyphoplasty

This involves the percutaneous insertion of a small, inflatable

balloon into the vertebral body; when inflated it restores

vertebral height. The balloon is then removed and bone

cement is injected to fill the cavity. Using this method,

vertebral height can be restored with potential benefits of both

pain relief and improved function. At the present time, the

documented use of kyphoplasty in myeloma is limited to case

reports and small case series (Fourney et al, 2003; Masala et al,

2004). The UK National Institute for Clinical Excellence

(NICE) (2003) reviewed the evidence on kyphoplasty for

vertebral compression fractures and made the following

recommendations:

• The procedure should only be undertaken where there are

good arrangements for access to spinal surgery services in

the event of complications.

• The indication and suitability for the procedure should be

agreed by the multidisciplinary specialist team.

• Clinicians performing the procedure must have received

training to an appropriate level of expertise.

• The procedure should be limited to patients whose pain is

refractory to more conservative treatment.

A more recent report showed improvement in 16 of 19

patients with myeloma and also showed that efficacy in terms

of pain relief and functional outcome was comparable with

results in patients with osteoporosis (Lane et al, 2004).

Kyphoplasty appears to be a promising approach but its role

needs further evaluation.

4.2.6. Recommendations

The following recommendations are all grade C; level III

evidence.

• Local radiotherapy is helpful for pain control; a dose of

8 Gy single fraction is recommended.

• Long bone fractures require stabilisation and subsequent

radiotherapy; a dose of 8 Gy single fraction is recom-

mended.

• The use of vertebroplasty or kyphoplasty may be

considered in patients with persistent pain.

• The use of kyphoplasty should follow the NICE

recommendations summarised above.

5. Hypercalcaemia and bone disease

5.1. Hypercalcaemia

Hypercalcaemia, symptomatic or asymptomatic, occurs in up

to 30% of myeloma patients and typically occurs in the

presence of active disease, e.g. at presentation or relapse.

Prompt recognition and treatment will minimise renal dam-

age. Management requires vigorous rehydration using intra-

venous saline with close monitoring of fluid balance and renal

function combined with intravenous bisphosphonate therapy.

Two randomised controlled trials for treatment of moderate

to severe hypercalcaemia (serum calcium >3Æ0 mmol/l) com-

pared two doses of zoledronic acid (4 or 8 mg i.v. via 5 min

infusion) with pamidronate (90 mg via 2-h infusion). In a

pooled analysis of 275 evaluable patients with hypercalcaemia of

malignancy (HCM), zoledronic acid at either dose was superior

to pamidronate, showing higher CR rates and duration (Major

et al, 2001). Normalisation of calcium occurred by day 4 in

approximately 50% of patients treated with zoledronic acid and

in only 33Æ3% of the pamidronate-treated patients. Zoledronic

acid 4 mg was recommended for initial treatment of hypercal-

caemia and 8 mg for relapsed or refractory hypercalcaemia.

Renal function must be closely monitored as nephrotoxicity

from zoledronic acid has been reported.

Intravenous diuretic therapy (e.g. furosemide) increases

renal clearance of calcium and may also be required to

maintain fluid balance. Additional therapy with intravenous

corticosteroids is required in patients with persistent hyper-

calcaemia. Intramuscular calcitonin can also be used in

refractory patients.

5.1.1. Recommendations

The following recommendations are all grade C; level III

evidence.

• In mild hypercalcaemia (corrected calcium 2Æ6–
2Æ9 mmol/l) rehydrate with oral fluids.

• In moderate-severe hypercalcaemia (corrected calcium

‡)2Æ9 mmol/l) rehydrate with intravenous fluids and

give furosemide if required.

• If not already on a bisphosphonate, start bisphospho-

nate immediately.

• If already on a bisphosphonate, consider changing to a

more potent bisphosphonate or increasing the dose.

• Additional therapy may be required in refractory

patients.

5.2. The role of bisphosphonates

Bone pain, hypercalcaemia and pathological fractures are

important causes of morbidity and mortality in patients with

myeloma. Long-term bisphosphonate treatment is increasingly

being used to try to prevent these problems.

5.2.1. Efficacy

A Cochrane Review of bisphosphonates in myeloma (Djulb-

egovic et al, 2002) included data from 10 placebo-controlled

trials of clodronate, pamidronate, or etidronate and from a

preliminary report of a trial of ibandronate. Based on meta-

analysis of trial data, the conclusion was that adding bisphos-
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phonates to the treatment of myeloma reduces vertebral

fractures and pain but not mortality.

Randomised trials with etidronate, clodronate, pamidronate,

zoledronic acid and ibandronate in myeloma patients have

now been published (Table X). It should be noted that the end

points varied in the different studies. Oral etidronate is

ineffective in myeloma and may cause demineralisation (Belch

et al, 1991). The clodronate trials (Lahtinen et al, 1992;

McCloskey et al, 1998) show benefit in patients starting

chemotherapy for the first time, including patients with no

lytic lesions. The other trials listed below use bisphosphonates

later in the disease. There have been no randomised studies

comparing oral clodronate with intravenous bisphosphonates,

and no randomised studies of risedronate or alendronate.

Risedronate was shown to reduce levels of bone turnover in a

small study (Roux et al, 1994) but has not been further

evaluated.

5.2.2. Cost effectiveness

Health economic data on long-term bisphosphonate use are

conflicting, with no increase in overall costs observed in the

Finnish clodronate study (Laakso et al, 1994) but a 17%

increase in overall costs in the MRC study (Bruce et al, 1999).

A systematic review of the role of bisphosphonates in

malignant disease (Ross et al, 2004) included an economic

evaluation of bisphosphonates. Analysis suggested an overall

cost of £1500 per skeletal-related event (SRE) prevented, based

on pamidronate 90 mg i.v. monthly for up to 4 years or until

death if earlier.

5.2.3. Bisphosphonates and renal function

Monitoring renal function is recommended, and dose

modification may also be required. Adverse effects on renal

function have been reported with the nitrogen-containing

bisphosphonates (pamidronate and zoledronic acid) and are

most likely if the recommended dose or rate of infusion is

exceeded (Rosen et al, 2001; Desikan et al, 2002; Chang

et al, 2003; Barri et al, 2004). There is a published report of

deterioration in renal function in two patients receiving

zolderonic acid concomitantly being treated with thalido-

mide (Jones et al, 2002).

The manufacturers’ guidance is currently as follows:

Clodronate: half dose if creatinine clearance 10–30 ml/min;

contraindicated if <10 ml/min;

Pamidronate: slower infusion rate (20 mg/h) if renal

impairment;

Zoledronic acid: check creatinine before each infusion,

ensure hydration; not recommended if serum creatinine

>265 lmol/l.

5.3. Unanswered questions

While it is agreed that bisphosphonates have efficacy in

reducing skeletal complications in myeloma, there remain

unanswered questions about how these drugs should best be

used.

5.3.1. Which drug is best?

Clodronate, pamidronate and zoledronic acid have all dem-

onstrated efficacy. The advantages and disadvantages of each

relate to the ease of administration, side effects and cost. As

there is no clear advantage in efficacy for any one of these

drugs the choice may be made on practical grounds and

patient preference.

5.3.2. Which patients should be treated?

Although both clodronate studies (Lahtinen et al, 1992;

McCloskey et al, 1998) included patients without bone disease

at presentation, the evidence of benefit in these patients was

Table X. Randomised studies of bisphosphonates.

Drug Control Study Dose and route Patients Outcome

Clodronate Placebo Lahtinen et al (1992) 2400 mg/d p.o. Stages I–III Less pain, fewer new ly-

tic lesions

Clodronate Placebo McCloskey et al (1998) 1600 mg/d p.o. Stages I–III Fewer vertebral and

non-vertebral fractures,

less height loss and pain,

better performance sta-

tus

Pamidronate Placebo Berenson et al (1998) 90 mg i.v. 4 weekly Stage III with at least

one lytic lesion

Fewer skeletal related

events

Zoledronic acid Pamidronate Rosen et al (2003) 4 or 8 mg zoledronate or

90 mg pamidronate i.v.

4 weekly

Stage III As effective as pamidro-

nate

Ibandronate Placebo Menssen et al (2002) 2 mg i.v. monthly Stages II–III No difference from pla-

cebo
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observed on subgroup analysis, which is not as reliable as it

would have been if there had been stratified randomisation,

and the pamidronate and zoledronic acid studies (Berenson

et al, 1998; Rosen et al, 2003) included only patients with at

least one lytic lesion. However, the recent evidence from a

small study of patients with asymptomatic myeloma (Musto

et al, 2003, see below) supports the use of bisphosphonates in

patients without bone disease at presentation.

5.3.3. Treatment in asymptomatic patients

A trial of monthly intravenous pamidronate versus placebo in

newly diagnosed patients not requiring chemotherapy sugges-

ted a bone protective effect, although other manifestations of

progression were not influenced (Musto et al, 2003). At the

time of reporting, 21 of the 90 patients had progressed; nine of

11 in the control group had bone lesions compared with four

of 10 in the treatment group.

5.3.4. Dosage

No dose-finding studies have been performed for any of the

bisphosphonates. In a randomised setting, different doses of

zoledronic acid have been tested and 8 mg has been shown to

be too nephrotoxic for repeated use (Berenson et al, 2001;

Rosen et al, 2001, 2003).

5.3.5. Duration of therapy

There is some evidence for clodronate of continuing benefit up

to 4 years (McCloskey et al, 1998), but no data beyond this

time. For pamidronate (Berenson et al, 1998), benefit appears

mainly in the first 12 months; by 21 months benefit versus

placebo is less than at 12 months. A note of caution regarding

long-term use is raised by recent reports of osteonecrosis of the

jaw in myeloma patients in association with long-term use of

pamidronate or zoledronic acid, the risk becoming significant

after 12 months and increasing thereafter (Durie et al, 2004b;

Vannucci et al, 2004).

5.3.6. Requirement for calcium supplementation

Symptomatic hypocalcaemia is rare in clinical experience of

patients treated with clodronate but can occur with the

more potent bisphosphonates. Oral calcium supplement

500 mg and 400 IU Vitamin D daily with zoledronic acid

is advised by the manufacturers. Calcium and vitamin D

were given in the randomised studies but there are no data

on patients treated with zoledronic acid without receiving

supplementation. There are no data for pamidronate or

clodronate. Calcium supplementation might impair clodro-

nate absorption.

5.3.7. Effect on survival

Subgroup analysis in two trials (Berenson et al, 1998;

McCloskey et al, 2001) claimed a beneficial survival effect

in selective and very different subgroups of patients

(receiving second-line chemotherapy and pamidronate,

patients having clodronate without skeletal disease at

diagnosis). It seems likely that this is a consequence of

subgroup analysis rather than a clinically significant effect.

5.3.8. Management of progressive bone disease on therapy

There are no data to guide management in this instance. It

would appear appropriate to increase the dose or change to a

more potent bisphosphonate rather than stop therapy.

5.3.9. Recommendations

• Bisphosphonate therapy is recommended for all patients

with myeloma requiring chemotherapy, whether or not

bone lesions are evident (grade A recommendation; level

Ib evidence).

• Treatment should be continued for at least 2 years

(grade A recommendation; level Ib evidence); it is

current practice to continue treatment indefinitely

although there are a few reported data on longer-term

use.

• Oral clodronate (1600 mg/d or equivalent dosage

according to formulation), intravenous pamidronate,

and intravenous zoledronic acid (grade A recommen-

dation; level Ib evidence) may be used. Monthly i.v.

pamidronate 90 mg and zoledronic acid 4 mg are

equivalent in efficacy (grade A recommendation; level

Ib evidence). The choice of therapy will depend on

patient and physician preference.

• Doses, infusion times and frequencies should be as

recommended by the manufacturer, and renal function

should be monitored. Creatinine should be checked

before each zoledronic acid infusion.

• Special caution is required with all bisphosphonates in

patients with moderate to severe renal failure; zoled-

ronic acid should not be used if creatinine is

>265 lmol/l.

• There are insufficient data to make a recommendation

for the use of bisphosphonates in patients with asymp-

tomatic myeloma.

6. Renal impairment

Renal impairment occurs commonly in myeloma: in up to

30% of patients at presentation (Knudsen et al, 1994) and up

to 50% of patients at some stage of the illness (Alexanian et al,

1990a; Winearls, 1995). Advanced renal failure requiring

dialysis or other major intervention occurs in 3–12% (Clark

et al, 1999). The pathogenesis of renal failure in myeloma is

multi-factorial, but the capacity of the light chain component

of the immunoglobulin to cause proximal tubular damage

makes the patient with Bence-Jones (light-chain only) myel-

oma particularly susceptible to this complication. Other

factors include dehydration, hypercalcaemia, hyperuricaemia,

infection and use of nephrotoxic drugs. Less frequently,

amyloid, light chain deposition disease and plasma cell
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infiltration are causative (Clark et al, 1999). Use of NSAIDs,

including over-the-counter drugs, is a frequent precipitating

factor.

6.1. Prevention of renal failure

Renal function is optimised by maintenance of a high fluid

intake, at least 3 l/d (Medical Research Council Working Party

on Leukaemia in Adults, 1984) and all patients should be

instructed as to the importance of this throughout the course

of the disease, whether on or off chemotherapy. Potentially

nephrotoxic drugs, including aminoglycosides and NSAIDs

should be avoided.

6.2. Early management of renal failure

Long-term renal damage may be avoided by prompt interven-

tion to correct early renal impairment (Knudsen et al, 2000).

Such patients should be seen as a matter of urgency. Prognosis

is improved with intravenous fluid to achieve a urine flow of

over 3 l/d (Medical Research Council Working Party on

Leukaemia in Adults, 1984; MacLennan et al, 1989; Ganeval

et al, 1992). Volume replacement should be guided by

monitoring of central venous pressure when renal output is

reduced. Hypercalcaemia must be corrected and infection

treated vigorously. Although the kidney is the only route of

excretion for bisphosphonates, pharmacokinetic studies indi-

cate that it is safe to use them with dose modification (see

Section 5.2).

The advice of a nephrologist should be sought if renal

function does not improve within 48 h of rehydration and

correction of hypercalcaemia. Renal biopsy is desirable to

help guide management but not essential. It will identify

those patients with a) acute tubular necrosis, which will

usually improve with time alone; b) amyloid and light chain

deposition disease, which do not respond to measures

other than control of disease; and c) cast nephropathy,

which may improve with rapid reduction of light chain

concentration.

Plasma exchange is theoretically beneficial in cast nephrop-

athy, but evidence from the only two small randomised trials is

conflicting (Zucchelli et al, 1988; Johnson et al, 1990). Plasma

exchange should preferably be used in a trial setting, such as the

current UKMF/Renal association Myeloma and Renal Impair-

ment Trial (MERIT) trial [National Cancer Research Network

(NCRN) Trials Portfolio ISRCTN 37161699; http://www.

ncrn.org.uk/portfolio], which is designed to evaluate the role

of plasma exchange in this clinical situation. Whilst responsi-

bility for the overall management of myeloma patients with

chronic renal failure will usually rest with the specialist

haematological oncology team there must be clear communi-

cation and liaison with the specialist renal team to optimise

outcome. Published evidence in this field is limited and

recommendations are predominantly grade C based on level

IV evidence.

6.2.1. Recommendations

Initial management of renal failure should include vigorous

rehydration and treatment of infection

• Patients with hypercalcaemia not responding to rehy-

dration alone should be treated with an intravenous

bisphosphonate.

• Seek the advice of a nephrologist if renal failure does not

improve within 48 h.

• Consider plasma exchange, where possible within the

context of a clinical trial.

• Dialysis should be offered to patients, where appropriate

for the management of the renal failure.

6.3. General aspects of management

Pain control may require a different approach in patients with

renal failure. NSAIDs should be avoided because of their

adverse effect on renal blood flow. Opiates (from morphine to

co-codamol) should be used with caution because they

accumulate rapidly leading to drowsiness and respiratory

depression. The early use of radiotherapy for bone pain should

therefore be considered. Patients with chronic renal impair-

ment and symptomatic anaemia should receive erythropoietin

(EPO) therapy. They should also receive bisphosphonates with

dose modification as required. Chemotherapy in renal failure

is discussed in Section 10.

7. Management of anaemia

Anaemia is present in two-thirds of patients at presentation

and becomes more common in patients with recurrent or

progressive disease. Anaemia usually improves with response

to chemotherapy. Other contributory factors (bleeding, hae-

molysis, deficiency of iron, vitamin B12 or folate) should be

considered. Red cell transfusion must be given with caution in

patients with high paraprotein levels because of the risk of

exacerbating hyperviscosity.

Traditionally, symptomatic anaemia has been managed by

red cell transfusion. There is now a growing body of

evidence of the efficacy of recombinant human EPO in the

treatment of chemotherapy-related anaemia in myeloma.

Myeloma patients were included in observational studies of

EPO in anaemic patients receiving chemotherapy for non-

myeloid malignancies (Glaspy et al, 1997; Demetri et al,

1998; Gabrilove et al, 2001). These studies reported statis-

tically significant improvements in haemoglobin concentra-

tion (Hb), decreased transfusion requirements and

improvements in patient-assessed quality of life in patients

receiving EPO. Responses were not seen in patients with

progressive disease (Demetri et al, 1998). However, these

studies did not assess the relative contribution of tumour
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response and Hb increase to the improvement in quality

of life.

Four randomised, double-blind placebo-controlled trials

that included myeloma patients showed a statistically signifi-

cant decrease in transfusion requirements and rise in Hb levels

in patients receiving EPO (Dammacco et al, 2001; Littlewood

et al, 2001; Osterborg et al, 2002; Hedenus et al, 2003). After a

12–16 weeks treatment period, the mean Hb was 1Æ6–1Æ8 g/dl

higher in the treatment group. There was a modest improve-

ment of fatigue scores, as measured by the Functional

Assessment of Cancer Therapy-anaemia (FACT-An) quality

of life questionnaire.

Currently, there are no reliable predictors of response to

EPO. Osterborg et al (2002) enrolled their patients on the basis

of an inappropriately low-EPO response to anaemia, and

Hedenus et al (2003) reported that low-baseline serum EPO

levels increased the probability of response. Severe anaemia

(Hb < 9 g/dl), a high transfusion requirement (more than

three units in the previous 3 months) and a low-platelet

concentration (<100 · 109/l) prior to EPO treatment were

negative predictors for response.

In the recently issued American Society of Clinical Oncology

and the American Society of Hematology (ASCO/ASH)

guidelines for the use of EPO (Rizzo et al, 2002), the evidence

for improvement in Hb and transfusion outcomes was thought

to be stronger than for quality of life. In haematological

malignancies, the recommendation was to initiate conven-

tional therapy and observe haematological response before

considering EPO.

A recent Cochrane review of 27 trials with EPO for patients

with malignant disease concluded that on average, patients on

EPO received one unit of blood less than the control group

(Bohlius et al, 2004). Evidence was considered inconclusive

with respect to quality of life, fatigue, tumour response and

OS.

To date, there have been no cost-benefit analyses compar-

ing the use of EPO therapy and red cell transfusion in

patients with myeloma. However, when considered in com-

parison with the increasing total costs relating to red cell

transfusion as well as the risks of transfusion, a therapeutic

trial of 4–6 weeks of EPO appears justifiable for some

patients with symptomatic anaemia. The objective of avoid-

ance of unnecessary red cell transfusion is in line with UK

National Health Service (NHS) strategy encompassed in the

NHS Executive circular on ‘Better Blood Transfusion’

(Department of Health, 2002).

Epoetin beta 30 000 U once weekly is equivalent to 10 000

units three times a week (Cazzola et al, 2003). No formal

comparison between epoetin alfa or beta and darbepoetin alfa

has been reported.

Erythropoietin is indicated for the treatment of anaemia

in patients with myeloma and chronic renal failure, as per

the European best practice guidelines for the management of

anaemia in patients with chronic renal failure (Cameron,

1999).

7.1. Unanswered questions

No controlled trials have been reported addressing the possible

benefits of EPO in patients with symptomatic anaemia who do

not receive chemotherapy. More exact criteria are needed to

select the patients most likely to benefit from this expensive

treatment. Trials comparing the available EPO compounds are

desirable. Cost-utility analyses are needed to assess the relative

merits of EPO compared with alternative ways of using

available means.

7.1.1. Recommendations

• In newly diagnosed patients, EPO should usually not

be considered before response to chemotherapy has

been assessed (grade C recommendation; level IV

evidence).

• A therapeutic trial of EPO may be considered in patients

with symptomatic anaemia receiving chemotherapy

(grade A recommendation; level Ib evidence). As part

of the basis for this consideration, serum EPO concen-

tration should be measured. A serum EPO >200 IU/ml,

a high transfusion requirement and a low-platelet count

are negative prognostic factors for a response to EPO.

• The dose should be doubled if there is no sign of effect

after 4–6 weeks (grade B recommendation; level IIa

evidence).

• The probability of effect is low if Hb has not risen by 1–

2 g/dl after 6–8 weeks and EPO should then be stopped

(grade B recommendation; level IIb evidence).

• EPO should be stopped or the dose reduced when Hb

rises above 12 g/dl (grade C recommendation; level IV

evidence).

• EPO may also be considered in patients not receiving

chemotherapy who have symptomatic anaemia (grade B

recommendation; level IIa evidence).

• Iron status should be monitored during EPO treatment

(grade C recommendation; level IV evidence).

8. Infections in myeloma

The risk of infection is increased in myeloma at diagnosis or

during the course of disease due to the disease and its

therapy (Twomey, 1973; Savage et al, 1982). Myeloma

patients have B-cell defects with hypogammaglobulinaemia

present along with their M-component (Broder et al, 1975).

Disturbed T-cell function has also been demonstrated (Kay

et al, 1998). During chemotherapy, variable degrees of

neutropenia may occur. Prolonged and high-dose steroids

also compromise defences against fungal and viral infection.

The risk of infection is highest in the first 3 months after

diagnosis but decreases with response to treatment (Perri

et al, 1981; Lenhoff et al, 2000). Maintaining mobility is

important in reducing infection risk.
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8.1. Treatment of infection

Strategies to prevent and manage infection depend on the

clinical situation. Any febrile myeloma patient should be

treated promptly with broad-spectrum antibiotics that will

cover S. pneumoniae, H. influenzae and E. coli, which are the

most frequent causes of infections in myeloma (Savage et al,

1982; Jacobson & Zolla-Pazner, 1986; Rayner et al, 1991).

Intravenous antibiotics are usually required for severe

systemic infection. Aminoglycosides should be used with

caution, even in patients with apparently normal renal

function.

In a small randomised study, trimethoprim-sulphameth-

oxazole, given as prophylaxis to patients on ‘standard’

alkylating agent chemotherapy, significantly decreased the

risk of infection during the first two treatment months

(Oken et al, 1996). Otherwise there is a lack of randomised

data on the use of prophylactic antibiotics in myeloma. In

most centres, administering high-dose chemotherapy with

autologous stem cell support, prophylactic antibiotic, anti-

fungal and antiviral therapy are employed, but there is no

good evidence for this practice. Moreover, the use of

fluconazole prophylaxis may increase the risk of more

resistant invasive fungal infections like Candida krusei

(Wingard et al, 1991).

8.2. Vaccination

The effectiveness of influenza vaccination in myeloma is

debatable. In a study of 34 patients with chronic lymphopro-

liferative disease or myeloma; five of six myeloma patients had

sufficient seroconversion and thus the vaccination was recom-

mended (Rapezzi et al, 2003), while another study showed

suboptimal antibody titres in 81% of the patients as well as

suboptimal response to Pneumovax II in 61% of 54 myeloma

patients (Robertson et al, 2000). Only vaccination against

Haemophilus influenza B resulted in protective antibody titres

in the majority of patients (75%), comparable with the results

in a healthy population. Reasons for the discrepancy between

the different vaccines are unclear (Robertson et al, 2000). No

phase III trials have addressed the clinical value of influenza

vaccination in myeloma.

8.3. Prophylactic immunoglobulin

Prophylactic administration of high-dose intravenous immu-

noglobulin at a dose of 0Æ4 g/kg body weight every month has

been shown to reduce the incidence of infections significantly

in a randomised clinical study of myeloma patients in plateau

phase (Chapel et al, 1994). The number of clinically significant

infectious events was small and the follow-up time short so

that the clinical effect on the morbidity and mortality of

prophylactic administrations of immunoglobulins is uncertain.

Given that such treatment is expensive, it should be reserved

for patients with recurrent infections. The effect of prophy-

lactic administration of immunoglobulins on other myeloma

patient groups is unknown, as is the efficacy of standard dose

intramuscular immunoglobulin.

8.3.1. Recommendations

• There must be 24 hour access to specialist advice for the

patient and/or the primary care team (grade C recom-

mendation; level IV evidence).

• Any febrile myeloma patient should be treated promptly

with broad-spectrum antibiotics. Intravenous antibiotics

are required for severe systemic infection. Aminoglyco-

sides should be avoided, if possible (grade C recom-

mendation; level IV evidence).

• Prophylactic trimethoprim-sulphamethoxazole may be

given for the first 2 months in patients starting on

‘standard’ alkylating agent chemotherapy (grade A

recommendation; level Ib evidence). They may also be

used with other treatment regimens (grade C recom-

mendation; level IV evidence).

• Vaccination against influenza, Streptococcus pneumonia

and Haemophilus influenza is recommended but efficacy

is not guaranteed (grade B recommendation; level IIb

evidence).

• In patients with recurrent infections, prophylactic

administration of immunoglobulins (0Æ4 g/kg body

weight) may be helpful for patients in plateau phase

(grade A recommendation; level Ib evidence) and other

groups of myeloma patients (grade C; level IV evidence).

9. Other complications

9.1. Neurological complications

9.1.1. Cord compression

Compression of the spinal cord from extramedullary foci of

disease occurs in 5% of patients with myeloma during the

course of the disease (Kyle & Disperienzi, 2004). Clinical

features depend on the site, extent and rate of development

of cord compression but commonly include sensory loss and

paraesthesiae, limb weakness, difficulty in walking and

sphincter disturbance. This is a medical emergency and

requires rapid diagnosis and treatment within 24 h of

presentation.

9.1.2. Recommendations

The following are all grade C; level IV evidence unless

otherwise stated.

• Urgent MRI is the diagnostic procedure of choice to

assess suspected cord compression in myeloma patients

(grade B recommendation; level IIB evidence).
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• If MRI is unavailable, impossible due to patient

intolerance or contraindicated (e.g. intraorbital metallic

foreign bodies or cardiac pacemakers) then an urgent

CT scan should be performed (grade B recommenda-

tion; level III evidence).

• Dexamethasone should be commenced immediately –

dosage in range of 8–16 mg/d.

• Local radiotherapy is the treatment of choice and should

be commenced within 24 h of diagnosis.

• Surgery is not indicated unless there is spinal instability.

9.1.3. Peripheral neuropathy

Peripheral neuropathy at presentation in myeloma is rare;

when present it may be associated with amyloidosis or

osteosclerotic myeloma (Kyle & Disperienzi, 2004). In

addition, the use of drugs that cause or exacerbate peripheral

neuropathy, including vincristine, thalidomide and bortezo-

mib induces symptomatic neuropathy in up to 30% of

patients.

There is also a recognised relationship between MGUS

and peripheral neuropathies. Ten per cent of patients with

idiopathic neuropathies also have a monoclonal protein, a

prevalence that is six to 10 times higher than in the general

population. Conversely, peripheral neuropathy has been

identified in 29–71% of persons with MGUS (Simmons,

1999). In 60% of cases of neuropathies associated with a

paraprotein, the subclass is IgM (IgM paraproteinaemic

neuropathy), and in half the IgM-associated neuropathies,

the monoclonal proteins bind to myelin-associated glyco-

protein (Braun et al, 1982). This gives rise to a characteristic

pattern of a large fibre ataxic sensory neuropathy with

unusual features on nerve conduction studies including very

prolonged distal motor latencies. In other patients, the

neuropathy can be axonal or demyelinating and associated

with an IgG or IgA. When demyelinating, it is indistin-

guishable from chronic inflammatory demyelinating poly-

radiculoneuropathy (CIDP).

The possibility of CIDP or IgM paraproteinaemic neur-

opathy should be considered in any patient with a

monoclonal protein presenting with weakness, numbness

and/or parasthesiae and hyporeflexia (Czaplinski & Steck,

2004). Nerve conduction studies, cerebrospinal fluid (CSF)

analysis and nerve biopsy may be needed to confirm a

diagnosis of CIDP or IgM paraproteinaemic neuropathy. A

proportion of patients with MGUS-associated CIDP and

IgM paraproteinaemic neuropathy respond to intravenous

immunoglobulin (IVIG) infusions (Hughes, 2002), and it

may be justifiable to consider a trial of IVIG in any

patient suspected to have either condition (Comi et al,

2003) after review by a neurologist. If IVIG is administered,

due attention should be paid to the prevailing plasma

viscosity.

9.1.4. Recommendations

The following recommendations are all grade C; level III

evidence.

• Review by a neurologist should be considered in any

patient with myeloma or MGUS who has unexplained

neuropathy.

• Neuropathy should be carefully assessed by clinical

examination before starting any new therapy that may

cause or exacerbate neuropathy. Close clinical monitor-

ing should be undertaken during such therapy and

treatment should be stopped or modified if necessary.

9.2. Other Complications

9.2.1. Hyperviscosity

Hyperviscosity syndrome may develop in patients with high

serum paraprotein levels, particularly those with IgA and IgG3

myeloma, IgM paraproteins being rarely found in myeloma.

Symptomatic patients should be treated urgently with plasma

exchange; isovolaemic venesection may be useful if plasma

exchange facilities are not immediately available. If transfusion

is essential, exchange transfusion should be performed. Che-

motherapy should be instituted promptly.

9.2.2. Bleeding

There is a rare association between myeloma and bleeding; a

number of different mechanisms have been identified. These

include direct inhibition of fibrin monomer polymerisation

(Lackner et al, 1970), acquired von Willebrand’s disease

(Sampson et al, 1983), circulating heparin-like anticoagulants

(Tefferi et al, 1990) and, in AL amyloidosis, factor X deficiency

(Furie et al, 1981). Management of such problems has to be

individualised and no general recommendation can be made.

9.2.3. AL amyloidosis

Approximately 15% of patients with myeloma develop AL

amyloidosis. The complications of AL amyloidosis, including

cardiac failure, renal impairment and neuropathy, lead to

increased risks of toxicity with various therapeutic options

including anthracyclines, steroids and thalidomide. The Guide-

line working group of UKMF and BCSHhave recently published

guidelines for evaluation and treatment of AL amyloidosis;

these include recommendations for patients with co-existent

myeloma (UK Myeloma Forum; British Commitee for Stand-

ards in Haematology, British Society for Haematology, 2004).

10. Overview of specific therapy in myeloma

The aims of treatment in myeloma are:
• to control disease;

• to maximise quality of life;

• to prolong survival.

Guideline

ª 2005 British Society for Haematology, 132, 410–451 427



These will be achieved by a combination of specific

chemotherapy and supportive care. It is important to tailor

treatment to the individual patient. Although high-dose

therapy is recommended where possible, the majority of

patients will not be able to receive such therapy because of age,

specific problems or general poor performance status. It is also

important to have a strategy at the start of treatment for the

management of relapse when it occurs.

The availability of new treatment approaches, such as the

use of thalidomide and bortezomib, means that patients may

survive a long time after initial relapse. While these new

treatment options are promising, much further work is needed

to determine when is the best time in the disease course to use

them, and as to whether drugs should be used alone, in

combination or in sequence. It is essential that, wherever

possible, patients are entered into clinical trials and that

resources are available to facilitate this.

10.1. Recent advances in therapy

10.1.1. Thalidomide and thalidomide analogues

Thalidomide was first shown to be effective as a single agent in

patients with relapsed and refractory disease (Singhal et al,

1999). Numerous subsequent studies have confirmed its

efficacy with a response rate of 30% when used alone and

60% when used in combination with dexamethasone (see

Section 14). This remarkable efficacy has led to the use of

thalidomide at earlier stages of the disease and its role as a

maintenance agent is also being evaluated.

The optimum dose of thalidomide is not clear. In the earlier

studies, the dose was escalated to a target of 800 mg/d, but in

practice most patients are unable to tolerate doses of >200–

300 mg for more than short periods. There is no clear evidence

of a dose response relationship and responses have been

reported with daily doses as low as 50–100 mg (Durie, 2002;

Abdalla & Mahmoud, 2003).

The optimum duration of therapy in responding patients is

also unclear. Most studies have aimed to continue thalidomide

for as long as it is tolerated. However, durable responses have

been observed in patients stopping treatment because of

toxicity (Abdalla & Mahmoud, 2003).

Thalidomide should be administered with specific precau-

tions regarding potential side effects (Table XI) (Cavenagh

et al, 2003; Schey et al, 2003), including strict contraceptive

precautions in both sexes. Prophylaxis with low-dose warfarin,

aspirin or low molecular weight heparin has been used in some

studies but the indications and optimum form of prophylaxis

have not been clearly defined (Baz et al, 2004; Minnema et al,

2004). Prophylaxis should be considered in patients with

previous venous thrombo-embolism (VTE) or other major risk

factors; otherwise, they may be closely monitored and started

promptly on anticoagulant therapy if there is clinical evidence

of VTE. Close clinical monitoring for neurological toxicity is

recommended with prompt dose reduction or cessation of the

drug if symptoms develop.

Thalidomide analogues, such as lenalidomide, which do not

have teratogenic potential, are currently being evaluated; and

are briefly discussed in a recent review by Kyle and Rajkumar

(2004).

10.1.2. Bortezomib

The proteasome inhibitor bortezomib (Velcade) is also active

as a single agent and in combination with dexamethasone

(Richardson et al, 2003, 2004). A disadvantage of bortezomib

as compared with thalidomide is the need for intravenous

administration. Side effects include thrombocytopenia and

neuropathy, but neuropathy is less frequent than with

thalidomide.

11. Initial chemotherapy

11.1. Initial chemotherapy prior to high-dose therapy

For patients where HDT is planned, or is a possible future

option, the aim of initial treatment is to achieve rapid

cytoreduction without prejudicing stem cell mobilisation.

Vincristine, doxorubicin and dexamethasone (VAD) or a

related infusional regimen such as vincristine, adriamycin,

methotrexate and prednisone (VAMP) or VAMP + cyclo-

phosphamide (C-VAMP) have been most widely used. These

regimens are associated with a high response rate and a CR rate

of 10–25% (based on negative routine electrophoresis) (Gore

et al, 1989; Samson et al, 1989; Alexanian et al, 1990b;

Table XI. Side effects of thalidomide.

Incidence (%)* Comments

Neuropathy 30 Dose-related, reduce

or discontinue

Somnolence 60 Give drug at night

Constipation 50 Give dietary fibre and/

or laxatives

Venous thromboem-

bolism (VTE)

5–25 Increased risk in

combination

schedules

Anticoagulation

recommended in

patients with prior

history or other risk

factors for VTE

Rash/skin changes 15

Hypothyroidism Occasional

Neutropenia Occasional

Teratogenicity – Contraceptive

precautions

Risk management

programme for

prescribing
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Abrahamson et al, 1996; Raje et al, 1997). Although higher CR

rates have been claimed for C-VAMP (Raje et al, 1997), there

have been no randomised trials comparing VAD, VAMP and

C-VAMP.

The disadvantage of these regimens is the need for a

central line, which leads to an appreciable incidence of line-

related infection (30–35%) (Cook et al, 2004) and throm-

bosis (5–8%) (Davies et al, 2004). The Dutch–Belgian

haemato-oncology cooperative group (HOVON) explored

the use of VAD administered as a rapid infusion, and

observed a response rate of 67% in a non-randomised study

(Segeren et al, 1999). An alternative approach has been the

use of oral idarubicin and dexamethasone (Z-Dex), which

was developed as an oral equivalent of the VAD regimen

(Cook et al, 1996, 1997) and appears to give similar

response rates. Oral cyclophosphamide, idarubicin and

dexamethasone have also been used for initial therapy

(Spencer et al, 2004). In a randomised study comparing

VAD and Z-Dex for induction prior to HDT the responses

to therapy (complete/partial response) in evaluable patients

were: VAD 74% vs. Z-Dex 58%, with an estimated

difference in response of 16% (95% CI )2–33, P ! 0Æ075).
Early death occurred in 15% VAD recipients compared with

12% of Z-Dex recipients. This study demonstrated that

Z-Dex might be a suitable oral alternative to VAD for

treating newly diagnosed myeloma patients but does not

provide definitive evidence for equivalence (Cook et al,

2004).

Dexamethasone alone is thought to account for much of

the efficacy of VAD-type regimens (Alexanian et al, 1986).

In a non-randomised study high-dose dexamethasone

(HDD) alone produced responses in 43% of newly diag-

nosed patients (Alexanian et al, 1992). HDD alone is widely

used in the USA for initial therapy prior to HDT. A

historical comparison from the Mayo clinic compared

outcome in 35 patients who received HDD with 72 patients

who received VAD as initial therapy. Response rate was 63%

with HDD and 74% with VAD (P ! 0Æ25) and no

significant differences were observed in the progression-free

and OS at 1 year post-transplant (Kumar et al, 2004). As

with VAD, it is likely that much of the efficacy of Z-Dex is

due to the dexamethasone, and an NMSG study of single

agent idarubicin in relapsed/refractory patients showed a

little effect (Rodjer et al, 2000).

It thus appears that VAD by rapid infusion, Z-Dex and

HDD give response rates similar to VAD, but in the absence of

large randomised trials no firm conclusion can be drawn about

equivalence.

Combinations of thalidomide and dexamethasone, or

thalidomide with VAD or other chemotherapy regimens,

are currently being evaluated as initial therapy prior to

HDT. There is no doubt from preliminary phase II data that

the addition of thalidomide increases toxicity, particularly

the risk of VTE (Cavo et al, 2004; Minnema et al, 2004;

Zangari et al, 2004), and these combinations should not at

present be used in newly diagnosed patients outside the

context of clinical trials.

Duration of treatment prior to HDT is generally 4–

6 months, which achieves maximum response in the majority

of patients. Although CR prior to HDT is a good prognostic

factor, this does not necessarily mean that prolonging induc-

tion in the hope of reaching CR will improve outcome.

11.2. Initial chemotherapy where HDT is not planned –
‘conventional therapy’

The aim of therapy in these patients (usually older and less fit)

is to achieve a response with minimal treatment-related

toxicity. An oral regimen is therefore preferable. A large

meta-analysis showed that the combination of oral melphalan

and prednisolone (MP) is as effective as combination regimens

including intravenous drugs (Myeloma Trialists’ Collaborative

Group, 1998). Melphalan and cyclophosphamide were shown

to be equally effective in early randomised studies (Medical

Research Council’s Working Party on Leukaemia in Adults,

1971, 1980). The addition of prednisolone was found to

improve response rate in some trials but not others (Alexanian

et al, 1969; Medical Research Council’s Working Party on

Leukaemia in Adults, 1980; Olojohungbe et al, 1996) and may,

therefore, be considered optional. A randomised study of MP

versus melphalan and dexamethasone found no benefit of

dexamethasone and more toxicity (Hernandez et al, 2004).

Thus either melphalan or cyclophosphamide with or without

prednisolone may be used. Doses should be modified accord-

ing to nadir cell counts, bearing in mind that doses should be

sufficient to cause some degree of fall in counts. Cyclophosph-

amide causes less cytopenia and is recommended for patients

with neutrophil counts below 1Æ0 · 109/l or platelet counts

below 75 · 109/l.

Treatment should be continued to maximum response

plus 3 months. Randomised trials have shown no advantage

of continuing chemotherapy beyond this time (Medical

Research Council’s Working Party on Leukaemia in Adults,

1980; Belch et al, 1988). This applies to patients with stable

disease (see Table VIII) as well as those meeting the criteria

for response.

The use of thalidomide in combination with MP is currently

being explored. Preliminary data suggest an improved response

rate but an increased incidence of side effects, particularly VTE

(Oakervee et al, 2002; Palumbo et al, 2004a).

11.2.1. Recommendations

• VAD or a VAD-type regimen should be used as initial

therapy in patients where future HDT is planned (grade

B recommendation; level II a evidence).

• No firm recommendation can be made on whether oral

idarubicin and dexamethasone or high-dose dexameth-

asone alone are equivalent to VAD.
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• For older patients in whom HDT is not planned, either

melphalan or cyclophosphamide should be used, with or

without prednisolone (grade A recommendation; level

Ia evidence).

• Thalidomide should only be used in newly diagnosed

patients in the context of a clinical trial (grade C

recommendation; level IV evidence).

• In all patients dose modifications may be required

because of impaired renal function or cytopenia (grade

C recommendation; level IV evidence).

11.3. Chemotherapy in patients with renal failure

The initial aim of treatment is to achieve rapid reduction of

paraprotein and light chains with a regimen that can be used

safely in renal impairment. HDT should be considered as a

future treatment option in younger patients even if renal

failure does not improve.

11.3.1. Melphalan and cyclophosphamide

Melphalan is hydrolysed and excreted via the kidneys so

there is concern that bone marrow suppression may develop

when full doses are used. However, it has been shown that

the extent of drug accumulation is variable in each

individual and cannot be predicted from the degree of

renal impairment (Osterborg et al, 1989). Vigneau et al

(2002) used melphalan 25 mg/m2 i.v. in 45 patients with

varying degrees of renal failure including 14 with severe

renal impairment, seven of whom were on dialysis. Phar-

macokinetics showed that the area under the curve (AUC)

of melphalan was positively correlated with the degree of

renal insufficiency, but the higher AUC was not clinically

significant as these patients did not have longer periods of

leucopenia and OS was not affected. In addition, doses of

up to 140 mg/m2 have been used in the high-dose setting

with only small increases in mucositis and other non-

haematological side effects (see below).

Manufacturers’ data recommend that initial doses of

melphalan should be reduced by 50% if the glomerular

filtration rate (GFR) is <40–50 ml/min and titrated against

bone marrow toxicity in subsequent courses. It is also

recommended that melphalan should not be used in patients

where the GFR is below 30 ml/min. However, the evidence

above suggests that it can be used with caution in patients with

these more severe degrees of renal failure. A 25% initial dose

reduction, with titration according to bone marrow toxicity,

for subsequent courses has recently been proposed by Carlson

et al (2005) on the basis of retrospective analysis of data from

patients with renal impairment treated in NMSG trials.

Cyclophosphamide metabolites are excreted in the urine.

Manufacturers recommend a dose reduction of 25% if the GFR

is 10–50 ml/min, and of 50% if GFR is <10 ml/min. Clinical

experience suggests it is safe to titrate the dose in subsequent

courses according to response.

11.3.2. VAD and related regimens

Vincristine, doxorubicin and dexamethasone do not require

dosage adjustment in the presence of renal impairment and

can be safely used in patients with severe renal failure

(Aitchison et al, 1990). High-dose dexamethasone alone is

effective as a single agent in this setting (Alexanian et al, 1992)

and is practical as initial therapy as it can be given ‘immedi-

ately’ without the need to wait for central line insertion.

Idarubicin toxicity is potentially increased in patients with

renal impairment as the kidneys excrete its active metabolite,

idarubicinol. Most available data are in patients with creatinine

levels below 200 lmol/l. A number of current trials allow

inclusion of patients with higher levels of serum creatinine, but

there are presently insufficient data to recommend routine use

of oral idarubicin or to guide dose modification in patients

with creatinine levels above 200 lmol/l.

11.3.3. Thalidomide

Thalidomide promises to be a very effective agent in the

management of patients with renal failure, although data are

limited. The pharmacokinetics of thalidomide seem to be

unaltered in patients with renal dysfunction (Eriksson et al,

2003). The clearance of thalidomide is increased during

dialysis; however, it appears not necessary to give a supple-

mentary dose. Less than 1% of thalidomide is excreted

unchanged in the urine and it does not appear to be

hepatically or renally metabolised to any large extent, appear-

ing to undergo non-enzymatic hydrolysis in plasma to form

multiple degradation products. Manufacturers do not recom-

mend dosage reduction. A report of thalidomide use in 20

patients with renal impairment did not show any increase in

toxicity (Tosi et al, 2004) although there have been reports of

hyperkalaemia and tumour lysis syndrome (Cany et al, 2002;

Harris et al, 2003; Fuente et al, 2004).

11.3.4. Recommendations

• For patients presenting in renal failure, either VAD or

dexamethasone alone should be used (grade B recom-

mendation; level II b evidence).

• Dexamethasone alone can be given as initial treatment

pending decisions on subsequent chemotherapy and the

outcome of full supportive measures (grade C recom-

mendation; level IV evidence).

• Melphalan can be considered for patients with renal

impairment in whom VAD or high-dose steroid-

containing regimens are relatively contraindicated. The

dose should be reduced by 25% in the first course if GFR

<30 ml/min and titrated against marrow toxicity in

subsequent courses (grade C recommendation; level IV

evidence).

Guideline

430 ª 2005 British Society for Haematology, 132, 410–451



• Thalidomide can be used without dose modification in

patients with renal failure, but further data are needed

before a firm recommendation can be made for its use.

• Younger patients with renal failure should be considered

as possible candidates for future high-dose therapy

(grade B recommendation; level IIb evidence).

11.4. Patients refractory to initial therapy

There is a lack of evidence from randomised controlled trials

on the optimum approach to treating primary refractory

disease. However, it is clear that patients refractory to one

regimen may respond well to another regimen. Patients

refractory to alkylating agents may respond to VAD-type

regimens (Barlogie et al, 1984). Conversely, younger patients

who fail to respond to VAD as primary therapy prior to

planned stem cell transplantation (SCT) may still respond to

high-dose melphalan (HDM) (Rajkumar et al, 1999; Vesole

et al, 1999) and high-dose therapy should remain the aim in

these patients; Alexanian et al (2004) reported a response rate

of 69% in 89 patients with primary resistant myeloma

following high-dose therapy.

It is important to identify the small group of patients who

do not respond to MP with a 50% fall in the paraprotein

but who have non-progressive stable disease and whose

survival is equivalent to patients who achieve a stable

response to MP.

Thalidomide alone (Singhal et al, 1999; Juliusson et al,

2000; Barlogie et al, 2001), in combination with dexa-

methasone (Dimopoulos et al, 2001; Palumbo et al, 2001,

2004b) or with dexamethasone plus cyclophosphamide

(Dimopoulos et al, 2004) is increasingly being used in

primary refractory disease. In younger patients, more

intensive combinations, e.g. etoposide, methylprednisolone,

cytarabine and cisplatin (ESHAP) (D’Sa et al, 2004) or

dexamethasone, cyclophosphamide, etoposide, and cisplatin

(DCEP) (Lazzarino et al, 2001] may both achieve a response

and mobilise stem cells to permit consolidation with high-

dose melphalan.

11.4.1 Recommendations

The following are all grade C; level III evidence unless

otherwise stated.

• The most appropriate management must be determined

on an individual basis depending on age, prior therapy

and clinical condition.

• In younger patients with refractory disease that can be

stabilised with second-line therapy and in whom a stem

cell harvest can be achieved, high-dose melphalan is

likely to offer the best prognosis (grade B recommen-

dation; level IIb evidence)

• Where possible, the patient should be treated in the

context of a clinical trial

12. High-dose therapy and transplantation

12.1. Autologous stem cell transplantation

Four prospective randomised trials have been published

comparing standard therapy with a high-dose approach as

first line therapy for newly diagnosed Durie and Salmon stage

II/III myeloma patients up to age 65 years (Table XII). In most

of these studies, maintenance interferon (IFN) was given in

both arms.

The IFM90 study randomised 200 patients to standard

chemotherapy or HDT with autologous bone marrow rescue

(Attal et al, 1996). Event-free survival (EFS) and OS were

significantly longer in the HDT arm. Updated results at a

median follow-up of 7 years continued to show significantly

better EFS (16% vs. 8%; P ! 0Æ01) and OS (43% vs. 25%;

P ! 0Æ03) (Attal, 2001). The MRC VII trial (Child et al, 2003)

comparing ABCM (adriamycin, bleomycin, cyclophosphamide

and mitomycin-C) with C-VAMP followed by HDT also

showed significantly longer EFS and OS in the HDT arm.

These results are consistent with those of a population-based

historical case control study from the Nordic Myeloma Study

Groups, which included 70% of all patients in the relevant age

range (Lenhoff et al, 2000).

Table XII. Randomised trials comparing con-
ventional chemotherapy and high-dose therapy
(HDT).

Trial Number of patients Age (years)

CR rate (%)

Median EFS

(months)

Median OS

(months)

CC HDT CC HDT CC HDT

IFM90 200 <65 5* 22* 18* 28* 44* 57*

MAG91 190 55–65 NE NE 19* 24* 50 55

Pethema 164 Median 56 11* 30* 33 42 64 72

MRC VII 401 <65 8* 44* 20* 32* 42* 54*

CR, complete response; EFS, event-free survival; OS, overall survival; CC, conventional che-

motherapy; HDT, high-dose therapy.

*Significant P-value.
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The French MAG91 study (Fermand et al, 1999) showed a

significant prolongation of EFS but not of OS, possibly because

of the use of HDT at the time of relapse in those initially

treated with conventional chemotherapy, while in the Spanish

PETHEMA trial (Blade et al, 2001) there was no significant

difference in EFS or OS.

12.1.1. Conditioning

A randomised study from the Intergroupe Francophone du

Myelome (IFM) compared melphalan 200 mg/m2 with total

body irradiation (TBI) 8 Gy plus melphalan 140 mg/m2

(Moreau et al, 2002). The use of TBI was associated with

increased toxicity, and though EFS was comparable in the two

arms, OS was shorter in the TBI arm. Doses of melphalan

above 200 mg/m2 have been explored in small studies (Moreau

et al, 1999). A retrospective analysis of 821 patients from the

Spanish registry suggested that improved results might be

obtained with a combination of busulphan and melphalan

(BuMel) (Lahuerta et al, 2002) and results from a small

randomised study of HDM versus BuMel (Ria et al, 2004)

showed a trend in EFS in favour of BuMel, but as yet the data

do not clearly indicate that any other regimen is superior to

melphalan 200 mg/m2. Dose reduction is advised in elderly

patients and those with renal failure (see below).

12.1.2. Age

In the above studies, the upper age limit was 60 or 65 years.

However, data from a number of single centre series suggest

that the results of HDT in selected patients >65 are similar to

those in younger patients. The Little Rock group (Siegel et al,

1999) compared the outcome of 49 patients aged 65 years and

older with a matched group of younger patients. Although the

treatment-related mortality (TRM) was higher in older

patients the EFS and OS were comparable. A similar but

smaller study from the Royal Marsden Hospital also showed

no significant difference in TRM or OS in patients >65 years

(Sirohi et al, 2000). Terpos et al (2003) described a total of 127

patients of whom 32 were >60 years and 13 were >65 years.

Outcome was independent of age. Recent data from the

ABMTR (Reece et al, 2003) comparing the outcome of 110

patients aged >60 years with 382 patients aged <60 years

showed no difference in TRM, EFS or OS. These results

indicate that HDT and autologous stem cell transplantation

(ASCT) can be safely performed in selected patients aged

>60 years.

Over 70 years, the toxicity of melphalan 200 mg/m2 is

increased, with a TRM of 16% in one series (Badros et al,

2001a). Palumbo et al (1999) reported the safe use of two to

three cycles of intermediate dose melphalan 100/m2 (IDM)

with peripheral blood stem cell transplantation (PBSCT) in 71

patients up to 75 years, with prolonged EFS and OS compared

with matched controls. A subsequent study compared two

courses of IDM with conventional MP in patients aged 50–

70 years and showed significantly better CR rate and EFS for

IDM (Palumbo et al, 2004c).

12.1.3. Source of stem cells

The optimal regimen for mobilising peripheral blood stem

cells (PBSC) is unclear. Cyclophosphamide (1Æ5–4 g/m2) with

granulocyte colony-stimulating factor (G-CSF) is widely used.

Purging harvested stem cells with monoclonal antibodies and/

or CD34+ stem cell selection does reduce contamination with

tumour cells. However, no reduction in relapse risk has been

observed (Morineau et al, 2000; Stewart et al, 2001) while the

risk of viral infection post-transplant may be increased

following CD34 selection (De Rosa et al, 2004; Bourhis, 2005).

In allogeneic transplantation, peripheral blood is now the

preferred source of stem cells over bone marrow, as it may be

associated with a decrease in relapse rate and improvement in

OS. However, PBSCT is also associated with an increased risk

of extensive chronic graft-versus-host disease (GVHD) (Stem

Cell Trialists’ Collaborative Group, 2005).

12.1.4. Single versus tandem procedures.

Barlogie et al (1997) reported that tandem transplantation was

superior to conventional chemotherapy but did not compare it

with a single procedure. Subsequently, a number of random-

ised studies have compared single versus double autograft,

using various protocols. The French IFM94 study enrolled 403

newly diagnosed patients <60 years. All received VAD followed

by either a single ASCT with HDM 140 mg/m2 and TBI 8 Gy

or a double ASCT, the first with HDM 140 and the second with

HDM 140 and TBI. After 6 years, median EFS and OS were

superior in the double ASCT arm (Attal et al, 2003). Median

OS was 58 months vs. 48 months (P ! 0Æ01). The difference in
survival only became apparent after 4 years of follow-up.

There was a less marked effect on EFS (median 30 months

compared with 25 months; P ! 0Æ03). The percentage of

patients in remission at 7 years was 20% vs. 10%.

Follow-up in the remaining four studies is shorter and

currently two of the studies, the Bologna study (Cavo et al, 2003)

and the HOVON study (Segeren et al, 2003; Sonneveld et al,

2003), show a benefit for EFS but not OS at a median follow-up

of 38 and 40 months respectively. The MAG95 study (Fermand

et al, 2001) showed no benefit in EFS or OS at a median follow-

up of 53 months. Results so far available from the German-

Speaking Myeloma Multicentre Group trial (GMMG-HD2)

suggest a benefit for sequential transplantation in respect of EFS,

23 months versus not reached (Goldschmidt, 2005).

The benefit of planned tandem autografting is, therefore,

currently unclear. An alternative approach is to collect enough

stem cells to offer a second transplant at the time of relapse.

This is an appropriate option for selected patients (see

Section 14).

12.1.5. Cost-effectiveness of HDT/ASCT

A cost-utility analysis, comparing HDT with conventional

chemotherapy in a non-randomised population-based study,

has been carried out by the Nordic Myeloma Study Group

(Gulbrandsen et al, 2001). The intensive treatment yielded a

significant increase in median survival time from 44 to
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62 months, with a gain of 1Æ2 quality-adjusted life years

(QALY). The cost per QALY gained was estimated at $27 000.

A similar study in the UK showed that HDT provided a

marginal benefit of 0Æ7 life years with an incremental cost per

life-year gained of approximately £15 000 (Sampson et al,

2001). More recently, a cost-utility analysis performed in the

setting of a randomised trial has been reported by the HOVON

group (Van Agthoven et al, 2004). By intention to treat

analysis, the mean cost per QALY in the HDT arm was !51 357

vs. !37 328 in the conventional chemotherapy arm (no

significant differences in survival).

12.1.6. High-dose therapy in renal failure

High-dose therapy with autologous stem cell support has been

reported by several centres as a feasible treatment modality in

patients with renal failure even in patients requiring dialysis.

However, non-haematological toxicity and TRM are higher in

this group of patients compared with patients with normal

renal function.

A TRM of 29% was reported by San Miguel et al (2000)

in 14 patients with renal failure (four on dialysis) receiving

melphalan 200 mg/m2. Knudsen et al (2005) reported a

TRM of 16% in 25 patients (eight on dialysis). Twenty-two

of these patients received melphalan 200 mg/m2 as either a

single dose or a divided over two consecutive days, with

three deaths in each group (the remaining three received

melphalan 140 mg/m2). TRM was only 5% in a series of 38

patients with renal failure receiving melphalan 200 mg/m2

reported by Sirohi et al (2001) but none of these patients

were on dialysis.

The largest series of reported patients is from the Little Rock

team. In an initial report (Badros et al, 2001b), severe

mucositis and other toxicities including pulmonary, cardiac

and neurological toxicity, were observed in 60 patients

receiving melphalan 200 mg/m2, leading them to reduce the

dose in subsequent patients to 140 mg/m2. Their cut-off for

melphalan dose reduction is a creatinine of over 179 lmol/l,

which is equivalent to a GFR of <30 ml/min. These data were

extended in a subsequent report, showing a TRM of 19% in 59

patients all on dialysis at the time of transplant, 27 of whom

had received melphalan 200 mg/m2 (Lee et al, 2004). However,

reversibility of renal failure was observed, with 24% of patients

becoming dialysis-independent.

12.1.7. Recommendations

• HDT with ASCT should be part of the primary

treatment strategy in newly diagnosed patients up to

the age of 65 years with adequate performance status

and organ function (grade A recommendation; level Ib

evidence).

• HDT with ASCT may be considered in patients aged

>65 years with good performance status (grade B

recommendation; level IIa evidence).

• Conditioning with melphalan alone, without TBI, is

recommended (grade B recommendation; level IIa

evidence). The usual dose is 200 mg/m2 but the dose

should be reduced in older patients (over 65–70 years)

and in renal failure.

• Planned double (tandem) ASCT cannot be recommen-

ded on the current evidence. However, it is recommen-

ded that enough stem cells are collected to support two

high-dose procedures (grade C recommendation; level

IV evidence).

• Currently available methods of purging have not

demonstrated clinical benefit and are not, therefore,

recommended (grade A recommendation; level Ib

evidence).

• HDT and ASCT may be considered for patients with

severe renal impairment (creatinine clearance/GFR

<30 ml/min) but the dose of melphalan should be

reduced to 140 mg/m2 (grade B recommendation; level

IIb evidence) and the procedure should only be carried

out in a centre with special expertise (grade C recom-

mendation; level IV evidence).

13. Allogeneic stem cell transplantation

13.1. Transplantation with conventional conditioning
regimens

Allogeneic SCT using conventional conditioning and human

leucocyte antigen (HLA)-matched sibling donors can result in

long-term survival and may have a role in younger patients,

but is an option for only a very a few selected patients. One of

the main problems with allografting using conventional

conditioning was the high TRM. However, there is now

evidence from both the EBMT and individual centre studies

that this has improved in the last 10 years; 2-year TRM has

fallen from 46% before 1994 to 30% (Russell et al, 2000;

Gahrton et al, 2001). This may reflect transplantation earlier in

the course of the disease, improved supportive care and/or

careful patient selection.

Several well-designed, non-randomised studies show little

benefit from allografts in the progressive disease/relapse

situation (Einsele et al, 2003; Kroger et al, 2004). Patients

transplanted in first response have a 60% chance of entering

CR and one-third of these patients are in a persistent

molecular remission with a very low risk of relapse (Corradini

et al, 2003). The potential benefit of allogeneic SCT in first

chemo-sensitive phase may thus justify the risks in patients up

to 50 years of age.

Following allogeneic transplantation, disease monitoring

should include immunofixation at regular intervals (Blade

et al, 1998). If a patient is in a complete remission by these

criteria, the reappearance of the paraprotein by immunofix-

Guideline

ª 2005 British Society for Haematology, 132, 410–451 433



ation should be regarded as relapse and further treatment

considered.

Patients relapsing after an allogeneic SCT have been shown

to respond to donor lymphocyte infusions (DLI) with response

rates of over 50% reported and CR rates of 17% (Lokhorst

et al, 2004). There is also evidence that immunomodulation

using either DLI or IFN (Byrne et al, 1998) may induce a CR in

patients who still have evidence of residual disease 3–6 months

post-transplant. This may be detected by the presence of a

paraprotein on IF or the presence of mixed chimaerism despite

clinical complete remission.

Minimum residual disease (MRD) analysis by quantitative

polymerase chain reaction (PCR) or flow cytometry, where

feasible, can also identify residual disease and predict relapse

risk (Rawstron et al, 2002; Corradini et al, 2003; Bakkus et al,

2004). Persistent mixed chimaerism may be associated with an

increased relapse risk, as in leukaemia, and is being used to

guide post-transplant DLI in current trials.

T-cell depletion (either in vivo or ex vivo) has successfully

been used to reduce and modulate the amount of GVHD,

but it also appears to reduce the graft versus myeloma

(GvM) effect. There is only one prospective study of

allogeneic transplantation in myeloma reported. with 53

patients undergoing a T-cell-depleted transplant (Lokhorst

et al, 2003). Patients were selected by a biological random-

isation with those having HLA-identical siblings being

allocated to allogeneic SCT after induction therapy. Mean

age at transplant was 48 years and the response rate was

89%. However, there was a high TRM and also a high

relapse risk (RR), and the median progression-free survival

(PFS) time was only 17 months. The high RR was felt to be

due to the T-cell depletion, and this interpretation is

supported by other studies (Huff et al, 2003).

13.2. Reduced-intensity conditioning allografts

The aim of reduced-intensity conditioning (RIC) allografting

is to induce a GvM effect while reducing the toxicity of

conditioning. RIC allografts are clearly associated with a lower

toxicity and lower TRM (Badros et al, 2001c; Giralt et al, 2002)

but long-term outcome is still to be evaluated. This type of

conditioning may increase the numbers of patients eligible for

allogeneic SCT and patients up to 65 years of age are included

in many ongoing studies, including those being carried out by

the EBMT, Seattle and IFM groups.

Various different conditioning regimens are in use, some

containing low-dose irradiation, some using chemotherapy

alone (Kroger et al, 2002; Maloney et al, 2003) and others

including Campath-1H (alemtuzumab) (D’Sa et al, 2003). No

specific recommendation can be made at present regarding

these various types of conditioning. DLI is as effective in the

treatment of residual or relapsed disease as after conventional

allografts. Given the fact that the activity of RIC allografts

depends on the GvM effect, it appears important to consider

prospective DLI post-transplant when a T cell-depleted

approach has been used.

Reduced-intensity conditioning allografting can be used

alone or following an autologous transplant; i.e. as part of a

tandem procedure (Maloney et al, 2003). As with conventional

conditioning, RIC allografts should be done in the earlier

phase of the disease and the best results are seen in chemo-

responsive patients (Kroger et al, 2002; Maloney et al, 2003).

These studies used a tandem procedure rather than an up-

front RIC allograft, with initial cytoreduction by means of an

autologous transplant appearing to allow optimum immuno-

logical effect of the RIC allograft. Relapse rates in RIC

allografts alone appear higher than in tandem procedures

(D’Sa et al, 2003).

13.3. Matched unrelated transplants

Matched unrelated donor (MUD) transplants using conven-

tional conditioning have a significantly higher TRM than

matched sibling SCTs (Shaw et al, 2003) and cannot presently

be recommended. RIC MUD transplantation may have a lower

TRM than conventional MUD transplants with recent studies

showing TRM of 20% (Kroger et al, 2002; Shaw et al, 2003).

Conditioning regimens are again varied. Response rates of 90%

have been reported with an OS at 2 years of 53% (Kroger et al,

2002).

13.3.1. Recommendations

• Patients up to the age of 50 years who have achieved at

least a partial remission after initial therapy may be

considered for HLA-matched sibling allogeneic SCT.

The procedure should be performed as part of a clinical

trial, where possible (grade B recommendation; level IIb

evidence).

• DLI should be considered for patients with persistent or

progressive disease following transplantation (grade B

recommendation; level IIa evidence).

• SCT should be carried out in EBMT accredited centres

where data are collected prospectively as part of

international transplant registries (grade C recommen-

dation; level IV evidence).

• RIC allografting may be considered in patients up to the

age of 70 years with an HLA-matched sibling (grade B

recommendation; level IIb evidence). The procedure

would usually follow an initial autograft, should be done

early in the disease phase and should always be done as

part of a clinical trial (grade C recommendation; level IV

evidence).

• Matched unrelated donor transplants using RIC may be

considered within the context of a clinical trial.

Conventional conditioning cannot presently be recom-

mended (grade C recommendation).
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14. Maintenance therapies

The role of anti-myeloma maintenance therapy following the

achievement of plateau phase is unclear either after chemo-

therapy alone or after stem cell transplantation. With the

exception of data relating to a-IFN, there remains a lack of

data relating to maintenance therapy. Continuing conventional

chemotherapy therapy is not beneficial following the achieve-

ment of plateau phase (Medical Research Council’s Working

Party on Leukaemia in Adults, 1980; Belch et al, 1988). Several

agents have been studied in maintenance including a-IFN,
steroids and newer agents, such as thalidomide, thalidomide

analogues and bortezomib.

14.1. a-Interferon as maintenance

A number of studies have examined the therapeutic role of IFN

maintenance therapy following induction chemotherapy (Man-

delli et al, 1990; Browman et al, 1995;Westin et al, 1995; Joshua

et al, 1997; Drayson et al, 1998) and autologous transplantation

(Cunningham et al, 1998; Bjorkstrand et al, 2001).

In a large randomised study by the NMSG, IFN was added to

MP during induction and continued as maintenance (Hjorth

et al, 1996). IFN prolonged relapse-free survival by 6 months

but therewas only a small andnon-statistically significant gain in

OS. This study also showed a reduction of quality-of-life during

the first year of therapy for patients receiving IFN (Wisloff et al,

1996) and a high cost per QALY (Nord et al, 1997). Retrospec-

tive case-controlled data from the EBMT registry have suggested

significant gains in PFS and OS for patients receiving IFN

maintenance after HDT; however, such data are non-random-

ised and subject to selection bias (Bjorkstrand et al, 2001). The

RoyalMarsdenHospital randomised study of IFN postautograft

in 85 patients initially showed a benefit in PFS and OS but after

longer follow-up there was no significant difference between the

groups (Cunningham et al, 1998).

A meta-analysis has evaluated individual patient data on

1543 patients in 12 trials where patients were randomised to

receive IFN after induction therapy and in a further 2469

patients in 12 trials where patients were randomised to receive

IFN in the induction phase (Myeloma Trialists’ Collaborative

Group, 2001). Many of those given IFN in induction

continued with IFN as maintenance. In patients who received

IFN only as maintenance, PFS was again significantly improved

(P ! 0Æ00001), with a prolongation of about 6 months in

median PFS and 7 months in median OS. If all 4066 patents

from all 24 trials were analysed together, the gain in median

OS for IFN-treated patients was only 4 months. Similar results

were obtained in the meta-analysis of published data on IFN

trials (Fritz & Ludwig, 2000). Median PFS and OS were

prolonged by 4 and 7 months, respectively. If studies where

IFN was given as induction were included, the gain in OS was

only 3Æ1 months. A preliminary report on a US Intergroup

study showed a lack of benefit for IFN maintenance after both

conventional and HDT (Crowley et al, 2004).

Overall, the data do not show significantly better response or

survival in any particular patient group. Dosages of IFN have

varied, but any benefit for doses >3 MU/m2 s.c. three times per

week has not been shown. There are no data on duration of

therapy.

14.2. Steroids as maintenance therapy

There is currently only one study investigating glucocorticoids

alone as maintenance therapy. Berenson et al (2002) compared

alternate day, oral prednisone at two different dose levels

(10 mg vs. 50 mg) with myeloma patients with response to

induction with VAD plus prednisolone ± quinine. Both PFS

(14 months vs. 5 months) and OS (37 months vs. 26 months)

were significantly improved in patients receiving 50 mg

(pharmacological doses) three times a week compared with

10 mg (physiological). Median remission duration was, there-

fore, short in both arms, as expected for VAD therapy not

followed by HDT (Samson et al, 1989).

Salmon et al (1998) investigated IFN versus IFN plus

prednisone as remission maintenance. PFS was increased from

9 to 19 months for patients given the combination compared

with patients given IFN alone.

Alexanian et al (2000) randomised responding patients to

maintenance treatment with either IFN or pulsed oral dexa-

methasone (20 mg/m2 for 4 dmonthly) until relapse. There was

no difference in duration of response or OS between the two

maintenance treatments. The induction therapy was, however,

limited to a median of 2Æ5 months and the patients were again

treated with a steroid-containing regimen at relapse. None of

these studies included a formal evaluation of side effects.

14.3. Thalidomide and newer agents as maintenance
therapies

Several newer agents are now being studied as maintenance

therapies in plateau phase following initial chemotherapy or

stem cell transplantation, including thalidomide (Feyler et al,

2003; Goldschmidt et al, 2003; Sahebi et al, 2003; Attal et al,

2004), lenalidomide (Revimid, Celgene, USA) and bortezomib.

Their role in this setting remains unclear until further follow-

up accrues, although preliminary data suggest remission may

be prolonged (Attal et al, 2004). The dose of thalidomide that

is tolerable for maintenance therapy remains to be determined.

14.3.1. Recommendations

• Interferon therapy may have some activity as mainten-

ance therapy during plateau phase following conven-

tional chemotherapy or following HDT (level Ia

evidence) but an unfavourable cost per QALY.

• No recommendation can be made regarding duration of

IFN treatment.
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• Careful consideration should be given as to whether IFN

should be continued in the face of side effects that

impair quality of life (grade C recommendation; level IV

evidence).

14.3.2. NB

• There are currently insufficient data to recommend steroids

as maintenance therapy although there is possible activity as

a maintenance agent. Further studies of the benefits, side

effects and quality of life are required.

• There are currently insufficient data to recommend tha-

lidomide, thalidomide analogies or bortezomib in the

maintenance setting, except as part of a clinical trial.

15. Management of relapsed/progressive
disease

As almost all patients with myeloma will relapse, the overall

management strategy should include plans to treat relapse,

when it occurs. A suggested strategy is outlined in Fig 2. In

most cases, the therapeutic objectives will still be to achieve

disease control, ameliorate symptoms, improve quality of life

and prolong survival. While early relapse carries a poor

prognosis and is likely to respond poorly to most therapy,

patients whose disease relapses or progresses after a long

plateau phase are likely to respond well to further treatment;

survival from relapse/progression may be longer than the

duration of initial remission.

Available evidence suggests that if the patient was initially

treated with MP and achieved stable plateau, MP is appropri-

ate treatment as a further response can be achieved in 50%

patients (Belch et al, 1988). Patients who have been treated

previously with alkylating agents may respond to VAD or

related regimens (Barlogie et al, 1984) or an idarubicin-based

regimen (Cook et al, 1996; Parameswaran et al, 2000). How-

ever, in the past 3–4 years, the evidence of the striking efficacy

of thalidomide in relapsed disease has led to the general use of

thalidomide, alone or with dexamethasone, as initial treatment

for relapsed disease.

15.1. Thalidomide

Thalidomide as a single agent has been shown to produce

responses in at least 30% of relapsed/refractory patients

(Singhal et al, 1999; Juliusson et al, 2000; Barlogie et al,

2001). Glasmacher et al (2005a,b) have recently undertaken

a systematic review of 42 phase II trials of single agent

thalidomide in relapsed or refractory disease. In most of

these studies, the target dose was 800 mg daily but the

median tolerated dose was 400 mg. There was clear and

convincing evidence of efficacy with a 29% PR/CR rate in

1629 patients. There was no clear dose–response relation-

ship. Neuropathy occurred in approximately 30% patients,

but VTE appears not to be increased when thalidomide is

used alone.

Higher response rates in relapsed/refractory patients of the

order of 60% have been observed with the combination of

thalidomide and dexamethasone (Dimopoulos et al, 2001;

Palumbo et al, 2001) or thalidomide, dexamethasone and

C-weekly

Retreat  with MP 
or 
cyclophosphamide

bortezomib

Initial treatment 
with MP or 
cyclophosphamide

Initial treatment 
with VAD type 
regimen and HDT

> 6 months

First relapse

< 6 months

Thalidomide alone 
for 8-10 wks

> 12-18  months post autograft, 
low b2 microglobulin

Reinductione.g. 
with VAD or CTD

If no response add 
dexamethasone +/-
cyclophosphamide

Second or later relapse

other new 
agents

or or dexamethasone or

2nd autograft

< 12  months post 
autograft

Fig. 2. Suggested treatment strategy for relapse.
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cyclophosphamide (Kropff et al, 2003; Dimopoulos et al, 2004;

Garcia-Sanz et al, 2004). The frequency of deep vein throm-

bosis (DVT) also seems to increase when dexamethasone is

added.

Most patients who respond to thalidomide have a decline in

their M-protein after 3 weeks. A strategy may, therefore, be to

start with thalidomide alone and add dexamethasone in

patients not responding after 3–4 weeks (Waage et al, 2004).

The thalidomide analogues lenalidomide [Revimid and

Actimid (TM), Celgene, USA] appear to have activity similar

to that of the parent compound (Raje et al, 2004; Schey et al,

2004) and combinations of these drugs with chemotherapy are

currently being evaluated. It is not yet clear as to whether the

thalidomide analogues have lower thrombogenic potential

than thalidomide.

15.2. Other approaches

The proteasome inhibitor bortezomib has recently been shown

to produce a response in approximately 30% of patients with

relapsed disease while the addition of dexamethasone pro-

duced responses in some patients not responding to bortez-

omib alone (Bross et al, 2004; Jagannath et al, 2004). A phase

III trial in 670 patients comparing bortezomib with pulsed

dexamethasone demonstrated superior response rate, TTP and

survival for bortezomib over dexamethasone alone (Richard-

son et al, 2004). Median TTP was 7Æ6 months vs. 3Æ2 months,

1 year survival was 89% vs. 72%, and CR + PR rate was 45%

vs. 26%, respectively.

Combinations of bortezomib with other agents are currently

being evaluated. Bortezomib is currently licensed in mainland

Europe and the UK for third-line treatment of myeloma. It is

administered intravenously and a cycle involves four intra-

venous bolus injections given 3 d apart with cycles adminis-

tered three-weekly. Because of this schedule and because it is

expensive it cannot be recommended for patients with poor

life expectancy.

The HDT and ASCT may be considered in patients who have

not had a prior stem cell transplant (Fermand et al, 1998). A

second HDT can also be an effective strategy in selected patients

who relapse after an initial autograft: those with a low

b2-microglobulin at salvage, one prior transplant, and late

relapse (>12 months) (Tricot et al, 1995; Mehta et al, 1998).

Patients with at least one favourable variable had a projected

survival at 18 months of 79%, compared with 38% for patients

with no favourable variable (Tricot et al, 1995). There have as yet

been no reported studies comparing a second autograft with

other relapse strategies. There is insufficient evidence to

recommend stem cell allografting as a salvage procedure.

Arsenic trioxide has been used in myeloma but with limited

success (Hussein et al, 2004; Rousselot et al, 2004).

Steroids alone may be useful in patients at second or later

relapse or in patients at second or later relapse in for whom

chemotherapy is otherwise contraindicated, e.g. due to pancy-

topenia (Alexanian et al, 1986). Weekly oral or i.v. cyclo-

phosphamide remains a useful regimen for patients with

cytopenia.

Double hemi-body irradiation is useful palliative therapy in

patients with widespread bone pain and in those refractory to

chemotherapy and steroids (Singer et al, 1989; Miszczyk &

Sasiadek, 2001). Caution is required as it can cause significant

myelosuppression.

15.2.1. Recommendations

Unless otherwise stated the following recommendations are

grade C; level III evidence.

• The most appropriate management must be determined

on an individual basis depending on the timing of

relapse, age, prior therapy, bone marrow function and

other clinical circumstances.

• For the majority of patients who relapse after plateau or

remission following MP as first line therapy the most

appropriate chemotherapy is to restart oral melpha-

lan ± prednisolone (grade B recommendation; level III

evidence).

• Thalidomide should be considered in other patients

(grade B recommendation; level IIa evidence). It is

appropriate to start thalidomide alone and add dexa-

methasone if there is no evidence of response after

6–8 weeks (grade C recommendation; level IV evi-

dence). No recommendation can be made on duration

of therapy.

• Bortezomib is appropriate for third-line therapy in

patients with reasonable performance status and organ

function and reasonable life expectancy.

• Where possible, patients should be treated in the context

of a clinical trial.

• Good supportive therapy is essential.

16. Management of late-stage disease

As myeloma is an incurable disease with a chronic and

relapsing course there is some difficulty in defining when

treatment becomes strictly palliative (Auret et al, 2003).

However, the term palliative therapy may be appropriately

used if the main objective of treatment given is to relieve

disabling symptoms rather than to obtain control of disease

activity. Typically, in myeloma, treatment combines disease-

modifying and palliative aims.

A good relationship between the clinical team and the

patient combined with good continuity of care are essential;

the wishes of the patients regarding care and place of care in

the terminal phases of the condition should be actively sought.

Hospice care may be appropriate for some, while others may

prefer home care, especially if support can be arranged through

the primary care team. In either situation, the palliative care

team should be actively involved.
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Management of skeletal pain, when present, forms an

essential part of care. The principles of analgesia are described

in Section 4. Bisphosphonates are useful for the management

of hypercalcaemia and there are also reports that bisphospho-

nates are effective in relieving bone pain. Whether they can

contribute to pain relief in very late stage myeloma is a

question that has not been separately studied. Radiation

therapy can be used to relieve pain, even in late stage disease,

and vertebroplasty or kyphoplasty can give rapid pain relief

(see Section 4).

Other complications that are readily treated in the earlier

stages of disease, such as hypercalcaemia, renal failure and

infections, frequently occur in the later stages of the disease

and it is a delicate matter for the physician to decide what is

the appropriate management of such complications, and as to

whether treatments that are normally given in earlier stages of

the disease course should still be used. It is important that the

patient and his/her family is informed and has opportunity to

discuss the patients’ symptoms and appropriate treatment with

the doctor.

16.1. Recommendations

The following recommendations are grade C; level III

evidence.

• The primary aim at this stage is relief of symptoms.

• Good supportive care and continuity of care are

essential.

• The palliative care team should be actively involved.

• The wishes of the patient and family should be actively

sought.

17. Patient information and support

Provision of information and support for patients and their

carers is essential to assist patients in coming to terms with a

diagnosis of myeloma and in making informed choices on

treatment options. Good interpersonal communication, infor-

mation exchange, and facilitation of patient involvement in

decision-making have a positive impact on the outcome of

patients with malignant disease (Arora, 2003). It also helps in

understanding the importance of compliance with treatment

regimens that, at times, can be very demanding.

The diagnosis needs to be communicated honestly and

sensitively to the patient with the minimum of delay

(Fallowfield & Jenkins, 2004). The information should be

communicated in a quiet area with privacy, ideally in the

company of a close relative or friend and with the presence

of a specialist nurse. Patients and their partners/carers

should be given time to ask appropriate questions; this may

best be done after an interval of a few hours or days.

Patients vary in the level of information that they wish to be

given (Kirk et al, 2004).

It is important for patients and their families to understand

that, although treatment is not curative, it will relieve

symptoms and prolong survival. It is also important for them

to appreciate that the outlook is improving and that there are

many new treatment options. After the initiation of treatment,

a substantial improvement of the patient’s quality of life may

usually be expected (Gulbrandsen et al, 2004). A balanced view

of the benefits and side effects of different treatment options

should be given.

Professionals should try to achieve treatment and care that

is organised around patient needs and wishes. Treatment

should also extend beyond basic clinical care to address

wider patient needs. The management plan needs to be

communicated simply and discussed with the patient and

his/her carer; it should be clearly written in the case record.

Patients should be informed about any changes or altera-

tions to the management plan. The management plan

should be ‘holistic’ in nature and reflect a patient’s

preferences when several options are available. Patients

should be given the opportunity of participating in treat-

ment decisions (Turton & Cooke, 2000) and of receiving

more than one medical opinion if they so wish.

The information needs of the family are often different to

those of the patient and therefore should be facilitated where

possible. It is recommended that patients and their family/

carers have written information, which provides information

on the condition. Where possible information should be

specific to each individual and relevant to their disease and the

locality in which they are receiving their treatment and care.

Patients need to be informed of the names of the key members

of the specialist team who are in charge of their care and given

clear information on access to advice/support from the team.

Emotional and psychological support should be offered in a

systematic fashion. There should be consensus on the infor-

mation that is provided about complementary therapy.

Information on palliative care should be introduced and

provided from the time of diagnosis.

The specialist team should be able to provide patients and

their families with information on local and national support

networks and community services whether these are specific to

myeloma or in relation to cancer generally. Information should

also be provided on available financial and social support.

Bone problems may result in long-term disability and preclude

many patients returning to work. High-dose and conventional

chemotherapy regimens also make employment impractical for

periods of several months. Patients commonly need advice,

therefore, on socio-economic problems, which result from the

condition and its treatment.

Patients and their family/carers should be guided towards

local and national information services, CancerBACUP, Inter-

national Myeloma Frum (UK) and the Leukaemia Research

Fund, and should be cautioned about the amount of unregulated

information accessible on the Internet; they should be given

recommendations on appropriate sites (Basch et al, 2004).
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17.1. Recommendations

The following recommendations are grade C; level III

evidence.

• The patient should given the opportunity to be involved

in treatment decisions at all times throughout the course

of the disease.

• Written information should be provided where possible.

• Emotional and psychological support should be offered

in a systematic fashion.
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Appendix 2

Recommendations for organisation of care in the UK

Appropriate setting In the UK, the physician in charge should

be part of an approved Cancer network in accordance with UK

NHS strategy and UK treating centres must meet standards

required for level 1 care as defined by the British Committee

for Standards in Haematology Clinical Haematology Task

Force (1995), Centres should be capable of achieving the

2-week government standards for referral and should maintain

a database of cases for registration and clinical audit.

Multidisciplinary team working The following recommen-

dations are grade C; based on Level IV evidence.

Clinical services for patients with myeloma should be

delivered by multi-disciplinary (haemato-oncology) team

(MDT). All myeloma patients should have access to a

uniformly high standard of care and this is best achieved with

an MDT-based approach. UK National Institution for Clinical

Excellence (NICE) guidelines recommends the MDT should

serve a population of at least 500 000 people.

The objectives of the MDT, as set out in the manual of

cancer standards, are
• to ensure that designated specialists work effectively

together in teams so that decisions regarding all aspects of

diagnosis, treatment and care of individual patients and

decisions regarding the team’s operational policies are

multidisciplinary decisions;

• to ensure that care is given according to recognised

guidelines (including guidelines for onward referrals) with

appropriate information being collected to inform clinical

decision making and to support clinical governance/audit;

• to ensure that mechanisms are in place to support entry of

eligible patients into clinical trials, subject to patients giving

fully informed consent.

The multidisciplinary team approach is particularly import-

ant for patients with myeloma because the diagnosis, treatment

and care of the myeloma patient can be very complicated,
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involving specialists not normally found in a cancer centre.

The MDT will ensure that common protocols are in place,

tailored to deliver a personal care pathway for each patient that

will take account of the disease stage, the general well being of

the patient and the patient’s priorities and preferences. The

core team should include:

• a named lead clinician who should be a member of the core

team and can be taken from the membership below;

• at least two haemato-oncologists with a specialist interest in

myeloma;

• a haematopathologist;

• a radiologist with expertise in the bone disease associated

with myeloma;

• a haematology clinical nurse specialist, preferably with

training in myeloma and postregistration training in

communication, counselling and ethics;

• a chemotherapy clinical nurse specialist;

• a palliative care specialist.

In addition, the following specialist input is likely to be

needed:
• a dietician;

• a named renal physician;

• a named orthopaedic surgeon;

• at least one primary care cancer lead.

The MDT should have administrative and organisational

support and meet regularly, once per fortnight is recommen-

ded.
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