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Summary
The availability of drugs such as thalidomide, bortezomib
and lenalidomide changed the landscape in myeloma treatment and has extended the median survival up to 10 years
with a substantial improvement in quality of life. This development prompted a Swiss expert panel to re-evaluate
the current status and formulate updated clinical recommendations for the diagnosis and treatment of plasma cell
myeloma. These recommendations should help clinicians
in their decision making to achieve the best outcome based
on currently available data.
Key words: plasma cell myeloma; multiple myeloma;
bortezomib; lenalidomide; stem cell transplantation;
relapsed/refractory

Introduction
Plasma cell myeloma is the second most common haematological malignancy and accounts for over 500 new cases
per year in Switzerland [1]. In most patients, it develops
from a precursor state called monoclonal gammopathy of
undetermined significance (MGUS) which has a mean risk
of progression to myeloma of 1% per year [2]. Plasma cell
myeloma is a disease of the elderly population: most patients are diagnosed in their seventh life decade [3]. The
clinical presentation may vary from asymptomatic disease
detected by laboratory work-up (asymptomatic myeloma)

Swiss Medical Weekly · PDF of the online version · www.smw.ch

to features dependent on the grade of the infiltration of
bone, bone marrow or other organs by myeloma cells, and
the amount of monoclonal protein produced by these cells.
Patients may develop one or more of the four leading
symptoms hyperCalcaemia, Renal failure, Anaemia and
Bone disease, summarised as the acronym CRAB criteria.
Bone involvement may cause progressive bone pain, which
often leads to the diagnosis of the disease. Other common
symptoms are fatigue, weight loss and recurrent infections
due to an underlying immune dysfunction. Some patients
with high levels of monoclonal protein may develop hyperviscosity symptoms, with vision impairment, neurological
symptoms, or heart failure. The prognosis of the patients
depends on numerous factors, including age, the stage at
diagnosis and genetic features of the myeloma cells. Today,
myeloma is considered an incurable disease, but long-term
remissions have been documented after more intense treatment with high-dose chemotherapy and autologous stem
cell transplantations (ASCT) in about 10%–20% of the patients [4, 5]. Some promising results have been achieved
with allogeneic stem cell transplantation after reduced intensity conditioning (RIC-allo) in selected patient populations and prompted some experts to consider this a curative
treatment approach in plasma cell myeloma [6, 7]. The current status regarding diagnosis, staging, response assessment and treatment of patients will be addressed in this
article. In addition, new and emerging drugs and their ex-

Page 1 of 15

Review article

Swiss Med Wkly. 2015;145:w14100

pected impact on the treatment of myeloma patients will be
discussed briefly.

Staging
Laboratory assessment
For initial staging of patients with newly diagnosed myeloma the quantification of the monoclonal protein in serum and light chains in 24-hour urine is still recommended.
In addition, quantification of immunoglobulins IgG, IgA
and IgM, immunofixation and measurement of serum free
light chains (FLC) with the corresponding ratio should be
performed. The panel agrees that the clinical relevance of
24-hour urine analysis has decreased owing to the high
sensitivity of available FLC assays (Freelite®, The Binding
Site Group, Birmingham, United Kingdom). Serum levels
of β2-microglobulin and albumin should be measured to
define the stage according to the International Staging System (ISS). The degree of bone marrow infiltration should
be assessed upfront, with a bone marrow biopsy and aspiration, including cytogenetic analysis and, if possible, multiparameter flow cytometry (MFC). MFC may help to detect
minimal bone marrow involvement and could be useful for
differential diagnosis between normal plasma cells, plasma
cell myeloma, and other plasma cell disorders, as well as
for risk stratification of patients with asymptomatic myeloma and MGUS [8, 9]. MFC may also be considered for
the choice of consolidation or maintenance therapy, but it
is, as yet, not standard outside of a clinical trial.
Imaging
Plain radiographs are used for skeletal surveys to assess
the nature of bone disease in plasma cell myeloma. Conventional radiographs are still considered the standard imaging technique for myeloma despite the low sensitivity
compared with computed tomography (CT) and magnetic
resonance imaging (MRI). Low-dose CT and whole-body
MRI are more sensitive methods and may detect early active disease necessitating the initiation of myeloma treatment. Therefore, low-dose CT and MRI are the preferred
and, thus, recommended imaging techniques for staging
plasma cell myeloma. In addition, positron emission
tomography-computed tomography (PET/CT) may provide
additional useful information to guide therapy, but it is
not standard in the diagnostic work-up of patients with
plasma cell myeloma. Patients in whom it is unclear whether active disease is present or the extent of the disease is
unclear (plasma cell myeloma or solitary plasmocytoma)
may particularly benefit from this imaging modality. MRI
has the advantage of detecting focal bone marrow infiltration even before bone lesions develop. New data are available which suggest that whole-body MRI may be used for
risk stratification of patients with MGUS and asymptomatic/smouldering plasma cell myeloma. Moreover, the presence of more than one focal bone lesion as assessed by
MRI studies may help to distinguish symptomatic plasma
cell myeloma, considered suitable for treatment, from solitary plasmocytoma or asymptomatic/smouldering plasma
cell myeloma[10–12].
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Cytogenetic studies
Cytogenetic testing is especially recommended at diagnosis
and in younger patients, as it allows for risk stratification
and may thus facilitate individualised treatment decisions.
Fluorescence in situ hybridisation (FISH) is the method of
cytogenetic testing preferred over conventional cytogenetic analysis, since it enables a comprehensive analysis of
proliferative as well as nonproliferative tumour cells. The
myeloma panel should include testing for ploidy status,
translocations t(4;14), t(14;16), t(11;14), t(14;20), chromosomal gains (1q gains), and deletions 13q and 17p [13]. For
risk stratification in transplant candidates, at least t(4;14),
t(14;16) and del17p should be determined. Recently, the
combination of FISH data with other prognostic factors
such as the ISS stage has been reported to allow precise risk
stratification in daily practice [14]. In a recent meeting of
the International Myeloma Working Group (IMWG), this
combination has been proposed as the current standard for
risk stratification and is therefore recommended [15].
Monitoring
The response assessment to treatment is being made based
on the IMWG uniform response criteria (table 1) [16]. The
panel agrees that the indispensable backbone of myeloma
patient follow-up is the measurement of serum M-protein
levels every 3 to 6 months. Immunofixation is indicated if
the M-protein is no longer (reliably) detectable by serum
electrophoresis to differentiate complete response (CR).
Accordingly, repeated serum FLC measurement is indicated if the initial M-protein is <10 g/l or not reliably measurable (provided that initially involved FLC levels are
>100 mg/l and the FLC ratio is abnormal). Otherwise, the
measurement of serum FLC levels is only useful to confirm a stringent complete response (sCR) in a patient fulfilling all other criteria for CR. The repeated measurement
of Bence Jones protein in the 24-hour urine may be omitted in patients with available serum parameters and if renal
function remains stable. Lytic bone lesions should be evaluated if clinically indicated with low-dose CT or MRI.
It has been shown in immunohistochemistry studies that
negative immunofixation in serum combined with a normal
serum FLC ratio are sensitive surrogate markers for a
myeloma-free bone marrow [17, 18]. Despite the reported
independent prognostic value of bone marrow examination, regular punctures may be therefore omitted and only
be reserved for patients with nonsecretory or dedifferentiated myeloma, and for patients treated within clinical study
protocols demanding regular bone marrow assessment. It
has to be noted, however, that bone marrow assessment is
required for documentation of sCR or CR after treatment
according to the IMWG definition. Lacking the bone marrow data, at most only very good partial response (VGPR)
can be ascertained. A practical approach would be to validate the achievement of sCR or CR with a bone marrow
puncture after ASCT and subsequently to follow up the patient with serum parameters if he or she remains stable.
In addition, monitoring of the remission status in the bone
marrow with more sensitive techniques such as polymerase
chain reaction or MFC to detect minimal residual disease
(MRD) after conventional treatment or after high-dose
chemotherapy with autologous or allogeneic stem cell
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transplantation may identify a patient subset with a lower
risk of relapse and a very favourable clinical outcome
[19–21]. However, these examinations are not standard and
await further validation in clinical trials.

First-line treatment
Monoclonal gammopathy of undetermined significance
(MGUS)
MGUS has a risk of progression to plasma cell myeloma of
1% per year, and patients may thus benefit from adequate
Table 1: International response criteria according to the International
Myeloma Working Group [16].
Response Criteria
sCR

CR plus
normal FLC ratio AND
no MRD in the bone marrow as evaluated by
immunohistochemistry or MFC.

CR

Negative immunofixation in serum and urine AND
disappearance of any soft tissue plasmocytoma AND
≤5% plasma cells in the bone marrow.

VGPR

Serum and urine M protein detectable by immunofixation
but not electrophoresis OR
≥90% reduction of serum M protein plus urine M protein
<100 mg per 24 hours.

PR

≥50% reduction of serum M protein and reduction in
24-hour urinary M protein by ≥90% or to <200 mg per
24 hours.
If the serum and urine M protein are not assessable, a
≥50% reduction in the difference between involved and
uninvolved FLC levels is required in place of the Mprotein criteria.
If serum and urine M protein and serum FLC are not
assessable, ≥50% reduction in plasma cells is required,
provided that baseline bone marrow plasma cell
percentage was ≥30%.
≥50% reduction in the size of soft tissue plasmocytoma
is required if present at baseline.

SD

Not meeting criteria for CR, VGPR, PR or PD

PD

Requires one or more of the following:
Increase of ≥25% from baseline in
Serum M protein (absolute increase ≥0.5 g/dL) AND/OR
Urine M protein (absolute increase ≥200 mg/24 hours)
AND/OR
In patients without assessable serum or urine M protein:
difference between involved and uninvolved FLC
(absolute increase >10 mg/dl
Bone marrow involvement (absolute percentage ≥10%)
New bone lesions or soft tissue plasmocytoma OR
increase in size of known lesions/plasmocytomas
Development of hypercalcaemia attributed to the
myeloma

Clinical
relapse

Requires one or more of the following:
New soft tissue plasmocytomas or bone lesions
Increase in size of existing plasmocytomas or bone
lesions, defined as 50% (and at least 1 cm) increase
Hypercalcaemia of >11.5 mg/dl [2.65 mmol/l]
Decrease in haemoglobin of ≥2 g/dl [1.25 mmol/l]
Increase in serum creatinine of 2 mg/dl or more [177
µmol/l]

Relapse
from CR

Requires one or more of the following:
Reappearance of serum or urine M protein by
immunofixation or electrophoresis
Development of ≥5% plasma cells in the bone marrow
Appearance of any other sign of progression

CR = complete response; FLC = free light chains; PD = progressive
disease; MFC = multiparameter flow cytometry; MRD = minimal
residual disease; PR = partial response; SD = stable disease; sCR =
stringent complete response; VGPR = very good partial response
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follow-up, depending on age and comorbidities. With the
laboratory parameters serum M-protein (<15 g/l vs ≥15
g/l), type of immunoglobulin (IgG vs non-IgG) and serum
FLC ratio (normal vs pathological), low-risk MGUS can be
distinguished from high-risk MGUS, which has a substantially higher cumulative risk of progression. By using this
initial stratification, patient monitoring can be optimised
individually [22]. More recently, it has been shown that
MFC and whole-body MRI may also be of value for risk
stratification of newly diagnosed MGUS, but these techniques are not yet standard outside of clinical trials [10, 23,
24]. No data are currently available supporting pre-emptive
treatment of patients with MGUS.
Asymptomatic/smouldering plasma cell myeloma
Patients with asymptomatic/smouldering plasma cell myeloma have a risk of progression to symptomatic plasma cell
myeloma of up to 40% per year, depending on the presence of various risk factors, and are subject to closer followup [25]. Similarly to MGUS, various clinical parameters
may be used for risk stratification. The amount of the serum M protein (<30 g/l vs ≥30 g/l), the number of bone marrow plasma cells (<10% vs ≥10%) and serum FLC ratio
(normal vs pathological) should be used to establish a risk
score for progression and allow optimised monitoring of
the patients [22, 25]. In the recent update of the criteria
for diagnosis of plasma cell myeloma, additional biomarkers have been defined in order to discriminate symptomatic plasma cell myeloma without evidence of typical endorgan damage from asymptomatic/smouldering plasma cell
myeloma: a percentage of clonal bone marrow plasma cells
of 60% or above, a serum FLC ratio above 100, or more
than one focal lesion on MRI studies [12]. In addition,
MFC may help to stratify patients better, but this needs to
be further validated in clinical trials and is not yet standard [24]. Early treatment of high-risk asymptomatic/smouldering plasma cell myeloma with lenalidomide and dexamethasone with subsequent lenalidomide maintenance for
2 years has recently been shown to improve progression
free and overall survival [26]. The panel agrees that no general recommendation for early treatment interventions can
be yet formulated. However, on the basis of this new data
on therapy and risk stratification, individualised treatment
strategies for asymptomatic myeloma patients may emerge
in the near future.

Symptomatic plasma cell myeloma
Transplant eligible (young) patients
The goal of treatment is to achieve the best possible response (i.e. complete response) for a long period of time.
This is usually achieved with an intensive treatment algorithm including induction, high-dose chemotherapy and
autologous stem cell transplantation, consolidation and, in
selected cases, maintenance therapy. The presence of risk
factors and treatment toxicity need to be considered on an
individual basis.
Induction therapy
Three to four cycles of a three drug regimen are used
in most cases. Based on the general correlation of depth
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of response and long-term outcome, the panel agrees that
a bortezomib-based triple combination (bortezomib, cyclophosphamide, dexamethasone [VCD]; bortezomib,
thalidomide, dexamethasone [VTD]; or bortezomib, doxorubicin, dexamethasone [PAD]) achieves better pre- and
post-transplant responses than double therapy and should
be preferred for induction therapy if possible [27–31]. Recently, a meta-analysis of all available phase III studies
using bortezomib-based induction demonstrated significantly higher post-transplant CR/nCR rates (38% vs 24%, p
<0.001), improved median progression free survival (PFS;
36 months vs 29 months, p <0.001), and 3-year overall survival (OS; 80% vs 75%, p = 0.04) as compared with nonbortezomib-based induction regimens. The benefit was
noted across all patient subgroups including patients with
high-risk cytogenetic features [32]. The VCD regimen, one
of the most frequently used induction regimens in Switzerland, is currently being evaluated in the ongoing international phase III study EMN-02 by the European Myeloma
Network (clinicaltrials.gov identifier: NCT01208766).
Equal efficacy has been demonstrated for subcutaneously
and intravenously applied bortezomib in the relapsed setting [33]. Although no randomised trial proved equivalent
activity in the first-line setting, many centres implemented
the subcutaneous administration of bortezomib on a routine
basis regardless of the treatment line, and this application
route is also being increasingly incorporated into prospective clinical studies.
In case of contraindications (i.e. neuropathy) for bortezomib treatment, lenalidomide-based combinations should be
used [34, 35]. A possible triple combination is lenalidomide, cyclophosphamide and dexamethasone (RCD) [36].
The treating physician should be aware of the potential
adverse impact on the ability to collect stem cells after
prolonged lenalidomide treatment. Therefore, early contact
with a transplantation centre and stem cell mobilisation
within the first four treatment cycles is recommended [37,
38]. Bortezomib has recently been approved for induction
therapy in Switzerland, in contrast to lenalidomide. Nevertheless, the treating physician has to apply to the respective
health insurance provider for cost coverage of either drug
before start of treatment.
High-dose chemotherapy and autologous stem cell
transplantation
High-dose chemotherapy (HDT) with melphalan followed
by autologous stem cell transplantation (ASCT) is still considered the consolidation treatment of choice for patients
who are eligible (age <65–75 years). The goal is to improve
the quality of response and achieve a sustained CR, as
this has been reported to correlate with improved survival
[39, 40]. The introduction of highly active antimyeloma
agents has markedly improved the results in the transplant
and nontransplant settings, and ongoing studies are currently challenging the classical strategy of upfront HDT
plus ASCT by using continued sequential treatment with
new drug combinations. Two very similar phase III studies
use four cycles of lenalidomide and low-dose dexamethasone (Rd) for induction and compare lenalidomidecontaining regimens with tandem high-dose melphalan
(MEL200) as consolidation. In one study, patients received
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six cycles of lenalidomide, melphalan and prednisone
(MPR) and in the other study six cycles of lenalidomide,
cyclophosphamide and dexamethasone (RCD) for consolidation. The PFS was markedly better in patients after tandem auto-transplant compared with patients who received
MPR consolidation (median PFS 43 months vs 22.4
months, p <0.001) or RCD consolidation (2-year PFS 72%
vs 61%, p = 0.02). In addition, OS was also improved in
the former trial (4-year OS 82% vs 65%, p = 0.02). These
two studies suggest that HDT with subsequent ASCT still
has an independent impact on patient outcome, despite the
availability of new compounds, and remains the standard
of care in the first-line setting [41, 42]. A recent report suggests that tandem transplantation may improve outcome in
patients with advanced stage (ISS III), unfavourable cytogenetic features (t(4;14), del17p) or suboptimal response
to bortezomib induction therapy (i.e. not achieving a CR)
when compared with a single transplant [43]. In particular,
the presence of at least two adverse risk factors strongly favoured the use of tandem transplantation. However, these
data have to be interpreted with caution owing to the retrospective nature of the analysis. Therefore, single transplant with melphalan 200 mg/m2 (MEL200) remains the
standard of care in Switzerland, but a second transplantation within 3–6 months should be considered in high-risk
patients or patients not achieving at least a VGPR after the
first transplant [44–46]. In patients older than 65 years or
with impaired kidney function the dose of melphalan may
be reduced to 100–140 mg/m2 (MEL100/140).
Eligibility for transplantation is assessed individually based
on organ function and patient age. Patients up to 65 years
are considered eligible for high-dose treatment, but older
patients up to 75 years with good performance status are
also increasingly offered transplantation. Excellent outcomes with regard to response and survival have been
reported recently in patients over 65 years of age with
a bortezomib containing triple-combination as induction,
followed by tandem high-dose therapy with a reduced
melphalan dose (100 mg/m2, MEL100) and subsequent
ASCT, followed by lenalidomide-containing consolidation
and maintenance until progression [31].
Consolidation therapy
Convincing data have emerged supporting the introduction
of short-term chemotherapy consolidation after ASCT to
improve depth and duration of response.
In two phase III studies, VTD was compared with TD as
consolidation, and single-agent bortezomib consolidation
was compared with no consolidation. All patients benefited
from consolidation with bortezomib, and the improvement
of response was particularly evident in patients who did not
reach at least VGPR after ASCT [28, 47, 48].
In the placebo-controlled phase III study IFM-2005–02
which primarily evaluated maintenance therapy with lowdose lenalidomide (10–15 mg daily) until progression, all
patients received additional consolidation after ASCT with
two cycles of lenalidomide at a dose of 25 mg at days
1–21 of a 28-day cycle. The rate of CR or VGPR was
improved from 58% before to 69% after consolidation (p
<0.001). In addition, response rates were further improved
by the maintenance treatment (p = 0.009) as compared with
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placebo [49]. Based on these results, patients with contraindications for treatment with bortezomib may be considered
for two cycles of lenalidomide for consolidation therapy.
The outcome of two ongoing phase III studies – the
European EMN-02 and the American Blood and Marrow
Transplant Clinical Trials Network (BMT CTN) 0702, both
using bortezomib, lenalidomide and dexamethasone for
consolidation – have to be awaited before consolidation
therapy can be considered the standard of care. Based on
all available data thus far, the use of bortezomib- or
lenalidomide-containing consolidation, ideally the same regimen successfully used for induction, initiated within the
first three months after ASCT, should be considered in patients with less than CR after ASCT.
Maintenance treatment
(a) Bortezomib-based maintenance
Two phase III studies evaluated bortezomib as maintenance
treatment after ASCT and three phase III studies are available for lenalidomide maintenance therapy.
The Dutch-Belgian Haemato-Oncology Cooperative
Group (HOVON) and the German Multicentre Myeloma
Group (GMMG) reported results of a study that used
bortezomib-containing triple therapy (PAD) for induction
and bortezomib alone as maintenance treatment for two
years after single or tandem transplantation, compared with
VAD induction and thalidomide maintenance for two years
after ASCT. This design was developed to assess sustained
bortezomib treatment during first-line therapy, as no
second randomisation was planned after ASCT. Higher response rates and improved progression free and overall survival were achieved with bortezomib treatment. Patients
with myeloma-related renal failure and/or del(17p) mutations seemed to benefit most from the prolonged bortezomib treatment. Although not a preplanned analysis owing
to the lack of statistical power, patients receiving tandem
ASCT in German centres had longer OS as compared with
single transplanted patients in Dutch and Belgian centres (p
= 0.03), but additional comparative subgroup analyses have
not been performed in this context. The main adverse event
was neurotoxicity, but discontinuation of bortezomib due to
adverse events was necessary in only 11% of the patients as
compared with 30% of patients receiving thalidomide [28,
50].
(b) Lenalidomide-based maintenance
A study conducted by the Cancer and Leukaemia Group B
(CALGB) randomised patients after completion of induction chemotherapy and single ASCT to lenalidomide maintenance at a dose of 10–15 mg daily until progression or to
no maintenance. Patients without progression treated in the
placebo arm could cross over to lenalidomide during the
follow-up period. Assessment of cytogenetic features was
not mandatory and no data regarding cytogenetics have
been reported. The median time to progression was improved from 27 months to 46 months (p <0.001) with lenalidomide maintenance. Patients without CR after ASCT
seemed to benefit most from lenalidomide maintenance
with regard to time to progression. OS was also improved
in lenalidomide-treated patients (3-year OS 88% vs 80%,
p = 0.03). Interestingly, in a subgroup analysis there was a
greater difference in time to progression (p = 0.06) and OS
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(p = 0.03) in patients with lenalidomide maintenance who
had already received lenalidomide as induction treatment,
suggesting a positive impact on survival with a strategy of
sustaining the exposure to the same agent during first linetreatment. A higher rate of second primary malignancies
(SPM) was seen for lenalidomide-treated patients (7.8% vs
2.6%). More hematological and nonhematological adverse
events were observed with lenalidomide, and treatment discontinuation was necessary in 10% of the patients [51].
One study conducted by the Intergroupe Francophone du
Myélome (IFM) – the outcome of two cycles of lenalidomide consolidation therapy was discussed above – showed
a marked improvement of PFS from median 23 months to
41 months (p <0.001) with lenalidomide maintenance until
progression. This benefit in PFS was seen across all patient
subgroups, including myeloma stage and type, cytogenetic profile, induction regimen chosen, number of ASCTs received, and response at randomisation. After documenting
an increased SPM risk in the lenalidomide group during the
follow-up period with an incidence of 3.1 versus 1.2 per
100 patient years (p = 0.002), lenalidomide was stopped
in all patients in accordance with the recommendation of
the Independent Data Monitoring Committee. Although a
marked difference in PFS was noted, OS was not different
between the two treatment arms [49]. One possible explanation for this finding may be the high survival probability
of all patients as a result of the intensive treatment strategy
pursued, including the use of bortezomib induction in half
of the patients, induction reinforcement with polychemotherapy, tandem autotransplant in patients with less than
VGPR after the first ASCT, and two cycles of consolidation with lenalidomide before randomisation. An updated
analysis suggests a shorter survival after progression under
maintenance with lenalidomid, eventually caused by adverse impacts on the myeloma clone [52].
One phase III study comparing MPR consolidation with
tandem autotransplantation (as discussed above), also
tested the value of lenalidomide maintenance with a bifactorial 2x2 design. After completion of MPR consolidation or tandem autotransplantation, respectively, patients
were randomised to receive lenalidomide maintenance or
no maintenance at all. The patients receiving lenalidomide
until progression had a significantly improved progression
free survival (median PFS 42 months vs 22 months, p
<0.001) [42, 53].
Based on trials performed on maintenance, the panel agrees
that maintenance therapy with lenalidomide or bortezomib
cannot be considered standard of care yet, but may be considered for patients on an individual basis based on the
underlying risk profile and response to treatment. Highrisk patients may benefit most from prolonged therapy with
bortezomib for 2 years. It has to be taken into account
that the optimal duration of maintenance therapy with lenalidomide has not yet been defined, in particular considering the possible SPM risk. Therefore, maintenance therapy
with low doses of lenalidomide (10–15 mg daily) should
not be administered for more than 2 years. Maintenance
treatment should be initiated within 3 months after ASCT.
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Allogeneic stem cell transplantation
The concept of high-dose chemotherapy with autologous
stem cell transplantation followed by reduced intensity
conditioning with allogeneic stem cell transplantation
(auto/allo) has been evaluated in a few studies, with ambiguous results. Two recently published meta-analyses of
all available data report that an auto/allo approach may
achieve higher response rates with the cost of higher treatment related mortality rates than double autotransplantation, but without improving survival [54, 55]. This result
holds true also for patients with high-risk features such as
adverse cytogenetic abnormalities [55]. One recent update
of a large prospective study comparing tandem auto/RICallo with tandem auto showed an improved long-term outcome regarding PFS and OS after auto/RIC-allo [6]. The
panel agrees that allogeneic transplantation should not be
included within the routine standard first-line treatment for
myeloma patients and should be offered only to highly selected patients as first-line treatment, ideally within clinical
study protocols.
Transplant ineligible patients
The goal of treatment is to achieve the best response possible for a long period of time, balancing treatment-related
toxicity against quality of life. This is usually achieved by a
prolonged treatment (up to 74 weeks) and dose adjustments
if necessary.
Patients not considered eligible for high-dose melphalan
are usually treated with regimens incorporating novel
agents. One large phase III trial added bortezomib to MP
(VMP), and demonstrated a marked improvement of response, PFS and OS with the triplet combination (VISTA
trial). Patients received nine 6-week cycles of VMP or
MP. After a median follow-up time of 5 years, median OS
was improved from 43.1 to 56.4 months by the addition
of bortezomib (p <0.001). The survival benefit was seen
across all prespecified subgroups, including patient age
over 75 years, renal impairment and stage III disease. Importantly, the survival benefit was maintained after VMP
was stopped, and despite the various salvage treatments
subsequently administered to relapsing patients. The OS
benefit could not be balanced by salvage treatment with
bortezomib in MP-treated patients, highlighting the importance of upfront administration of bortezomib [56].
One study evaluated bortezomib-based induction combined
with bortezomib-based maintenance therapy. In a study using a bifactorial 2x2 design, the PETHEMA group compared six 6-week cycles VMP with six 6-week cycles VTP
(bortezomib, thalidomide, prednisone) induction (first randomisation) and bortezomib/thalidomide maintenance with
bortezomib/prednisone maintenance for up to three years
(second randomisation). In both arms, patients received
twice weekly doses of bortezomib in the first cycle only,
to achieve rapid tumour reduction. In the following cycles
bortezomib was administered only once weekly to reduce
toxicity and avoid early treatment discontinuation. No differences were seen between the treatment arms regarding
response rate, PFS and OS for both the induction and the
maintenance therapy period. Patients treated with VTP experienced significantly more toxicities (p = 0.01) and discontinued treatment more frequently (p = 0.03) compared
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with VMP. Importantly, the rate of neurological and
gastrointestinal toxicities with the weekly bortezomib
schedule was markedly lower compared with the data reported in the VISTA trial, despite similar efficacy.
Moreover, maintenance therapy improved the CR rate of
the overall patient population from 24% after induction to
42%, which is higher than the 30% CR rate reported in the
VISTA trial. In addition, 22% of the patients achieved also
an immunophenotypic remission (MRD negativity) with a
3-year PFS rate of 90% [21].
Several randomised studies have demonstrated the advantage of thalidomide combined with melphalan and prednisone (MPT) over the classical MP with regard to response and PFS, but with conflicting results regarding OS.
A meta-analysis based on the individual data of all 1,685
patients included demonstrated a highly significant increase of median OS from 32.7 months to 39.3 months (p
= 0.004) by the addition of thalidomide to MP. No benefit
for MPT was seen in frail patients and in patients with cast
nephropathy [57].
A recent retrospective case-match analysis compared VMP
with MPT in newly diagnosed elderly myeloma patients
and observed an advantage for VMP in terms of CR rates
(21% vs 13%, p = 0.007), median PFS (33 vs 23 months,
p <0.001), and median OS (80 vs 45 months, p <0.001).
The benefit was seen across all subgroups except in patients older than 75 years [58].
One randomised study assessed the impact of adding lenalidomide to MP as first-line treatment (MPR). Induction
treatment was administered over 9 months in all patients
(nine 4-week cycles). Importantly, lenalidomide was given
in a low dose of 10 mg daily from start of induction.
In a third treatment arm, patients received additional lenalidomide maintenance therapy after MPR induction until
progression (MPR-R). Both MPR-R and MPR resulted in
higher response rates compared with MP (77% and 68% vs
50% for MP, p <0.001 and p = 0.002, respectively), only
treatment with MPR-R significantly improved median PFS
compared with either MPR alone or MP alone (31 months
vs 14 months vs 13 months, p <0.001). The survival advantage was observed only in patients up to 75 years of
age, whereas older patients did not benefit from lenalidomide. Interestingly, the use of lenalidomide during induction
alone did not result in a statistically significant improvement of PFS compared with MP [59]. These data highlight
that mainly the prolonged treatment with lenalidomide is
able to further improve patient outcome after completion of
the induction period.
One study has been reported that evaluated lenalidomide in
combination with high-dose dexamethasone (RD) or lowdose dexamethasone (Rd). Lenalidomide was administered
at a dose of 25 mg daily for 3 weeks of each 4-week
cycle; high-dose dexamethasone consisted of 480 mg and
low-dose dexamethasone of 160 mg per cycle. Treatment
could be continued until disease progression. The highdose dexamethasone arm achieved higher OR rates (79%
vs 68%, p = 0.008), but OS rate at 1 year was significantly
higher with the low-dose dexamethasone combination
(96% vs 87%, p = 0.0002), because of higher toxicities and
treatment-related mortality with RD [34]. Thus, lenalidom-
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ide combined with low doses of weekly dexamethasone is
the better tolerated and preferred regimen.
The FIRST trial compared lenalidomide plus low-dose
dexamethasone until progression (Rd) with lenalidomide
plus low-dose dexamethasone for 18 months (Rd18) or
MPT for 18 months. Continuous lenalidomide plus lowdose dexamethasone until progression showed improved
PFS compared with MPT and Rd18 (25.5 vs 21.2 versus
20.7 months; Rd vs MPT, p = 0.00006) and improved
4-year OS compared with MPT (59.4% vs 51.4%, p =
0.0168). All subgroups benefited from continuous lenalidomide plus low-dose dexamethasone. Haematological
and nonhaematological toxicities were as expected. No increased risk of secondary primary malignancies was observed with continuous lenalidomide plus low-dose dexamethasone. Rd until progression is another treatment option for elderly patients, especially in the case of pre-exist-

ing peripheral neuropathy or strong preference of an oral
therapy [60]. Selected regimens for either first or later lines
of therapy are shown in table 2.
In patients older than 75 years or younger patients with significant comorbidities, upfront treatment dosage should be
carefully and individually adapted, since excessive toxicity
may result in therapy-related deaths and treatment interruption, and may consequently negatively affect survival [61].
The panel agrees that the dose of the most relevant antimyeloma agents may be modified in accordane with existing
recommendations (table 3).

Treatment of relapsed/refractory
disease
Treatment of relapsed and/or refractory myeloma aims at
reinducing a response and at maintaining it for as long

Table 2: Selected regimens.
Regimen

Doses

VCD
Bortezomib 1.3 mg/m2 i.v./s.c. d1,4,8,11
(clinicaltrials.gov: Cyclophosphamide 500 mg/m2 i.v. d1, 8
01208766)
Dexamethasone 40 mg p.o. d1,2,4,5,8,9,11,12

Schedule

Setting

Repeated every 21 days

First line
pretransplant

VTD (27)

Bortezomib 1.3 mg/m2 i.v./s.c. d1,4,8,11
Thalidomide 200 mg p.o. daily
Dexamethasone 40 mg p.o. d1–4 and 9–12

Repeated every 28 days

First line
pretransplant

Rd (34)

Lenalidomide 25 mg p.o. d1–21
Dexamethasone 40 mg p.o. d1,8,15,22

Repeated every 28 days

First line preor nontransplant;
Relapsed/
refractory

RCD (35)

Lenalidomide 25 mg p.o. d1–21 Cyclophosphamide 300 mg/m2 d1,8,15
Dexamethasone 40 mg p.o. d1,8,15,22

Repeated every 28 days

First line
pretransplant

PAD (28)

Bortezomib 1.3 mg/m2 i.v./s.c. d1,4,8,11
Doxorubicin 9 mg/m2 i.v. d1–4
Dexamethasone 40 mg p.o. d1–4, 9–12, 17–20

Repeated every 28 days

First line
Pretransplant;
reinduction
before salvage
ASCT

VD (106)

Bortezomib 1.3 mg/m2 i.v./s.c. d1,4,8,11
Dexamethasone 40 mg p.o. d1–4 (all cycles) and 9–12 (cycles 1 and 2)

Repeated every 21 days

First line
pretransplant

MPT (107)

Melphalan 0.25 mg/kg p.o. days 1–4
Prednisone 2 mg/kg p.o. days 1–4
Thalidomide 100–400 p.o. daily

Repeated every 6 weeks

First line
nontransplant

VMP (21)

Bortezomib 1.3 mg/m2 i.v./s.c. d1,4,8,11,22,25,29,32 (cycle 1); or d1,8,15,22 (cycle 2+)
Melphalan 9 mg/m2 p.o. days 1–4
Prednisone 60 mg/m2 p.o. days 1–4

Cycle 1: 6 weeks
First line
From cycle 2 on: repeated every nontransplant
5 weeks

Pom Dex (77)

Pomalidomide 4 mg/day p.o. d1–21
Dexamethasone 40 mg p.o. d1,8,15,22

Repeated every 28 days

Relapsed/
refractory

i.v. = intravenously; p.o. = per os; s.c. = subcutaneously.
Table 3: Recommended dose modifications for elderly patients according to Palumbo and Anderson [61].
Drug

Age <65 year

Age 65–75 years

Age >75 years

Dexamethasone

40 mg/day p.o. days 1–4, 15–18 every 4 weeks;
or 40 mg/day p.o. given on days 1, 8, 15, 22
every 4 weeks

40 mg/day p.o. on days 1, 8, 15, 22 every 4
weeks

20 mg/day p.o. on days 1, 8, 15, 22 every 4
weeks

Melphalan

0.25 mg/kg p.o. on days 1–4 every 6 weeks

0.25 mg/kg p.o. on days 1–4 every 6 weeks; or
0.18 mg/kg given p.o. on days 1–4 every 4
weeks

0.18 mg/kg p.o. on days 1–4 every 6 weeks; or
0.13 mg/kg given p.o. on days 1–4 every 4
weeks

Cyclophosphamide 300 mg/m2 p.o. on days 1, 8, 15, 22 every 4
weeks

300 mg/m2 p.o. on days 1, 8, 15, every 4 weeks;
or 50 mg/day p.o. on days 1–21 every 4 weeks

50 mg/day given p.o. on days 1–21 every 4
weeks; or 50 mg every other day p.o. on days
1–21 every 4 weeks

Thalidomide

200 mg/day p.o. continuously

100–200 mg/day p.o. continuously

50–100 mg/day p.o. continuously

Lenalidomide

25 mg/day p.o. on days 1–21 every 4 weeks

15–25 mg/day p.o. on days 1–21 every 4 weeks

10–25 mg/day p.o. on days 1–21 every 4 weeks

Bortezomib

1.3 mg/m2 i.v. or s.c. on days 1, 4, 8, 11 every 3
weeks

1.3 mg/m2 i.v. or s.v. On days 1, 4, 8, 11 every 3
weeks; or 1.3 mg/m2 i.v. or s.c. on days 1, 8, 15,
22 every 5 weeks

1.0–1.3 mg/m2 i.v. or s.c. on days 1, 8, 15, 22
every 5 weeks

p.o., per os; i.v., intravenously; s.c., subcutaneously.
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as possible. As in first-line treatment, various treatment
strategies may be considered according to the individual
patient situation, such as the use of new drugs or a rechallenge with already administered regimens, or even salvage
autologous or allogeneic transplantation.
Unfortunately, the vast majority of successfully treated
cases of plasma cell myeloma will relapse. The treatment
approach is based on duration of the first-line therapy, the
level and duration of the first remission, age and comorbidities of the patient and the clinical presentation at the onset
of relapse [62]. Criteria for relapse and disease progression
are shown in table 1 [16].
Transplant-ineligible patients who experienced remission
lasting at least 6 months may be retreated with the drugs
used in first-line therapy, especially when the initial treatment was of short duration and stopped after achieving the
best response. In patients with prolonged first-line treatment new drug combinations should be preferred.
Transplant-eligible patients not transplanted during firstline therapy can benefit from high-dose melphalan plus
ASCT in second line after reinduction treatment. For patients who experienced a remission of at least 18-24 months
after the first autologous transplant a second, consolidating
autologous transplant after induction therapy is generally
proposed [63–66].
Two or three drug combinations including at least one novel agent are preferred for reinduction. Approved drug combinations in this setting are bortezomib/dexamethasone and
lenalidomide/dexamethasone. The addition of an immunomodulatory drug (IMi)D or pegylated liposomal doxorubicin to bortezomib/dexamethasone is another option
[67–69]. Response rates with four-drug combinations are
not superior compared with triple therapy [70]. It has been
shown that sequential therapy may be associated with less
toxicity [62, 69, 71–73].
Third-line treatment and beyond: bendamustine in combination with novel agents has been tested in several phase
II trials. With the combination of bendamustine, bortezomib, dexamethasone ORRs ranging from 60%–70% are
achieved, which translate into PFS of 9.7–16 months [74,
75]. The combination of bendamustine with lenalidomide/
dexamethasone showed a lower ORR of 52% and a PFS of
6.5 months – most probably because of the need to tailor
lenalidomide dose to 10 mg [76]. Recently, the second gen-

eration irreversible proteasome inhibitor carfilzomib and
the third generation IMiD pomalidomide have been added
to the armamentarium for patients with multiple myeloma.
A prospective phase III study comparing pomalidomide,
a next generation IMiD, combined with low-dose dexamethasone to high dose dexamethasone alone in patients
with refractory or relapsed and refractory plasma cell myeloma pretreated with bortezomib and lenalidomide has
been reported. Both progression free and overall survival
were significantly increased with the combination therapy
as compared with dexamethasone alone. The documented
overall response rate was 31%. The most frequent toxicities
of grade ≥3 were infections, cytopenias and pneumonia
[77]. Pomalidomide has recently been approved by Swissmedic for patients with refractory or relapsed plasma cell
myeloma after at least two previous treatment lines, including bortezomib and lenalidomide. Carfilzomib is a next
generation proteasome inhibitor that has been recently approved in the United States for treatment of patients with
refractory or relapsed and refractory plasma cell myeloma
who had received at least two previous therapies including
bortezomib and an IMiD. Three single-arm phase II studies
reported overall response rates of 17%–24% and a median
duration of response of about 7–8 months in bortezomibrefractory patients [78–81]. The toxicity profile raised
some concerns since cardiac failure of grade ≥3 after onset
of treatment was seen in 7% of the patients, with some
cases of cardiac death occurring shortly after treatment
start [82]. Other relevant toxicities were fatigue, cytopenias, diarrhoea, pyrexia and dyspnoea. It has to be noted that
carfilzomib is still not approved in Switzerland but may
be available within an early access programme for selected patients. Ideally, heavily pretreated patients in need and
ability of receiving treatment should be offered a clinical
trial, whenever possible. An overview on labelling and reimbursement of new drugs in Switzerland is shown in table
4.
Allogeneic transplantation is an additional option in the
relapsed/refractory setting. Graft versus myeloma reaction
leads to significantly lower relapse rates and long lasting
remissions compared to other salvage treatments. However,
this beneficial effect is put off by early transplant related
mortality resulting in overall survival rates similar to patients not transplanted from an allogeneic donor [83]. Follow up in most trials however is too short to draw definitive
conclusions. Since the results remain controversial allogeneic HSCT is being performed preferentially within a clinical trial.
An algorithm for first and later line treatment options is being depicted in the figure.

New drugs and future development

Figure 1

Various new promising drugs are currently being tested in
clinical trials and will be available for myeloma patients
in the near future. Small molecules include new,, orally
available, proteasome inhibitors (MLN9708), histone
deacetylase (HDAC) inhibitors (panobinostat), and the kinesin spindle inhibitor filanesib. New antibodies currently
undergoing clinical evaluation are daratumumab, targeting

Treatment algorithm.
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CD38, and elotuzumab, targeting the molecule CS1
[84–88].
Another promising approach, ‒ resensitising refractory myeloma cells to bortezomib ‒ has been reported with
nelfinavir, a protease inhibitor approved for the treatment
of human immunodeficiency virus. In a phase I study
nelfinavir has been shown to exhibit pan-proteasome inhibiting activity and to re-establish sensitivity to bortezomib
in bortezomib-refractory patients [89].

Supportive care
Bone disease
In 60% of patients, skeletal lytic lesions are present at time
of diagnosis. Pain, pathological fractures of the vertebrae,
and spinal cord compression are often associated with these
lesions, motivating specific therapies. Furthermore, vertebral compression fractures occur frequently and may result
in decreased lung function associated with dyspnoea.
Vertebroplasty (percutaneous injection of bone cement in
the lytic lesion) or kyphoplasty (introduction of inflatable
bone tamps into the vertebral bone, which after inflation restore the height of the vertebra) are both techniques which
have been shown to induce pain relief [90–93]. In three
prospective phase II–III trials with kyphoplasty and/or vertebroplasty, marked or complete pain relief was achieved
in 80–84% of patients with plasma cell myeloma. Despite
the fact that these procedures have never been examined
in randomised, placebo controlled, blinded trials in myel-

oma, they are used today with success in daily practice. The
choice between vertebroplasty and kyphoplasty depends on
the expertise of the orthopaedic surgeon or interventional
radiologist.
In up to 40% of patients, lytic lesions will require radiotherapy for pain control. Myeloma cells are highly sensitive
to irradiation, thus irradiation is indicated for spinal cord
compression from plasmocytoma. Limited involved fields
should be preferred in order to limit the impact of irradiation on future stem-cell harvest or on potential future myelotoxic treatments. Post-surgical radiation after stabilisation of impending fractures is rarely needed [94].
Myeloma patients with or without documented bone lesions should be treated with bisphosphonates (zoledronate,
pamidronate, or ibandronate) when receiving antimyeloma
therapy [95, 96]. The most frequent side effects are fever
occurring several hours after administration, acute renal
failure, osteonecrosis of the jaw (particularly in patients
with poor dental hygiene) and albuminuria (in particular
after pamidronate administration). This therapy significantly reduces the number of skeletal events (pathological
fractures, need of irradiation, or surgery on bone and spinal
cord compression). Bisphosphonates should be given
monthly, continued in patients with active disease and resumed in the case of myeloma relapse if discontinued in
patients achieving complete or very good partial response
with regularly monitoring of the renal function. In these
patients, the optimal treatment duration with bisphosphonates is not clear, and experts and international guidelines

Table 4: Labelling and reimbursement of myeloma drugs in Switzerland (as of September 2014).
Drug

Swissmedic-Approval

Reimbursement

Availability

Thalidomide

TPL 1st line: no

No; individual application for cost coverage needed

Non-TPL 1st line: no

No; individual application for cost coverage needed

Later lines: no

No; individual application for cost coverage needed

Yes;
customised
importing for
named patient
use

TPL 1st line: yes, with standard chemotherapy

Yes, with formal application

Yes

Non-TPL 1st line: yes, with melphalan/prednisone

Yes, with formal application

Later lines: yes

Yes, with formal application

TPL 1st line: no

No; individual application for cost coverage needed

Non-TPL 1st line: no

No; individual application for cost coverage needed

Later lines: yes, in combination with dexamethasone

Yes, with formal application

TPL 1st line: no

No; individual application for cost coverage needed

Non-TPL 1st line: no

No; individual application for cost coverage needed

Later lines: no

No; individual application for cost coverage needed

TPL 1st line: no

No; individual application for cost coverage needed

Non-TPL 1st line: no

No; individual application for cost coverage needed

Later lines: yes, after at least two previous lines, including
lenalidomide and bortezomib

Yes, with formal application

Carfilzomib

Not yet approved in Switzerland

No; individual application for cost coverage needed

Via EAP

Pegylated
Liposomal
Doxorubicin

TPL 1st line: no

No; individual application for cost coverage needed

Yes

Non-TPL 1st line: no

No; individual application for cost coverage needed

Later lines: yes, after at least one previous line

Yes, with formal application

Bortezomib

Lenalidomide

Bendamustine

Pomalidomide

Yes

Yes

Yes

EAP = early access programme; TPL = transplantation.
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propose that therapy should be administered for at least 12
months and up to 24 months.
Denosumab (a RANK-ligand inhibiting the osteoclast
function) has been compared with zolendronic acid in patients suffering from bone lesions due to various tumours:
denosumab was more active in solid tumour bone metastases, but not in plasma cell myeloma lesions. In fact, in
the post-hoc analysis in 180 myeloma patients, denosumab
led to a significantly increased mortality as compared with
zoledronic acid [97, 98].

Erythropoiesis-stimulating agents (ESAs) are usually reserved for patients with symptomatic anaemia during the
plateau phase of the paraproteinaemia after chemotherapy.
In a double-blind phase of a randomised study comparing
erythropoietin to placebo, erythropoietin resulted in a significantly lower incidence of transfusions (47% vs 28%),
and an increase of the haemoglobin concentration by 18 g/l
[105]. Seven preparations of ESA are available in Switzerland, with three approved in the context of chemotherapy.

Infection
Infections are frequent in myeloma patients. Several prophylactic therapies are indicated, in particular when dexamethasone and/or bortezomib are administered: Intravenous immunoglobulin therapy should be considered for recurrent, life-threatening infections, particularly in patients
with very low immunoglobulin levels. The vaccination
schedule of the Swiss Health Department proposes
pneumococcal, influenza and varicella vaccine in patients
who are in clinical remission [99]. Pneumocystis jirovecii
(carinii) pneumonia (PCP), herpes, and antifungal prophylaxis is recommended if a high-dose regimen is used.
Herpes zoster prophylaxis is recommended in patients receiving bortezomib therapy [73, 100, 101].

Funding / potential competing interests: The process of
compiling this review was supported by an unrestricted grant
from beupdated. Beupdated has provided financial support for a
face-to-face meeting and a limited honorarium to authors. There
was no direct link between pharmaceutical industry and
authors.

Anticoagulation
Patients with plasma cell myeloma have an increased risk
of developing venous thromboembolism [102]. This results
from a combination of several factors including high
immmunoglobulin levels, inflammation secondary to cytokines, hyperviscosity, and procoagulant activity of gammopathies. The indication for primary thrombosis prophylaxis in patients with plasma cell myeloma has to be evaluated according to the presence of individual risk factors
[103]. Myeloma patients are not routinely preventively anticoagulated. Importantly, combination treatments with
IMiDs can induce high rate of VTE and justify per se
primary prophylaxis. The type of prophylaxis is still debated; nevertheless low risk patients should receive ASA,
whereas high-risk patients or those receiving high-dose
dexamethasone, anthracyclines, or polychemotherapy
should be treated with prophylactic doses of low molecular
weight heparin (LMWH) or oral anticoagulant therapy with
vitamin K antagonists [104].
Transfusion
In more than 90% of myeloma patients, anaemia (haemoglobin <120 g/l) will be responsible for discomfort (fatigue,
loss of appetite, dyspnoea and other typical symptoms).
The initial evaluation should exclude other causes such as
iron (chronic bleeding) or vitamin deficiency.
The indication for anaemia therapy depends essentially on
the severity of the symptoms and on the level of haemoglobin. In these cases, red blood cell (RBC) transfusions
(leucocyte-reduced, cross-matched red cells) are administered in order to increase the haemoglobin level to render
patients asymptomatic. However, RBC transfusions should
be administered carefully in patients with high levels of
monoclonal protein as they may aggravate an underlying
hyperviscosity syndrome.
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Figures (large format)

Figure 1
Treatment algorithm.
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