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Introduction 
Multiple Myeloma (MM) is the second most common 
haematological malignancy in the western world and is a disease 

predominantly of the elderly with a median age, at the time of 
diagnosis, of 65 [1-3]. In this study the treatment and outcome of 
MM patients managed in 10 outpatient practices in Germany over 
a period of 6 years was analysed. Our aim was to understand the 
course of the disease in an unselected patient group, to evaluate 
the role of different available therapeutic options and study the 
challenges faced in the management of this patient cohort. 

Materials and Methods
We retrospectively reviewed all consecutive patients with a 
confirmed diagnosis of MM irrespective of their treatment 
requirement between 01/2012–12/2018. Patients with monoclonal 
gammopathy of undetermined significance (MGUS), solitary 
plasmacytoma and plasma cell leukaemia were excluded. 
Electronic files were searched for relevant codes of the international 
classification of diseases to identify patients. The extracted data 
was anonymised and imported into a database and analysed 
statistically using SPSS 19. 
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This study was approved by the ethics committee of Rhineland-
Palatinate, Germany, approval number 837.472.16 (10791). An 
institutional review board approval was not necessary.

Results 
Patient Demographics
A total of 623 patients with MM were identified. The median age 
at diagnosis was 71 (range 25-92) and more than half (54%) were 
male. 176 patients (28%) were <65 years old, 249 (40%) 65-75 
years and 198 (32%) >75 years. Eastern Cooperative Oncology 
Group Performance Status (ECOG) was available on 574 patients. 
454/574 (79%) had a good ECOG (0/1). 120/574 (21%) had a score 
of ≥2. Only 67% (302/454) of the patients with a good ECOG were 
<65. Almost 90% (107/120) of the patients with a poor ECOG (≥2) 
were ≥65. Table 1. 

Table 1: Patient demographics.
Age at diagnosis N %

 - <65 years 176 28.3
 - 65 - 75 years 249 40.0
 - >75 years 198 31.8
Gender
 - male 338 54.3
 - female 285 45.7
Stage at diagnosis according to Durie & Salmon
 - stage I 164 29.3
 - stage II 80 14.3
 - stage III 316 56.4
ECOG performance status: TOTAL
 - ECOG 0-1 454 79.1
 - ECOG 2-4 120 20.9
  ECOG performance status: <65 years
   - ECOG 0-1 152 92.1
   - ECOG 2-4 13 7.9
  ECOG performance status: 65-75 years
   - ECOG 0-1 179 78.9
   - ECOG 2-4 48 21.1
  ECOG performance status: >75 years
   - ECOG 0-1 123 67.6
   - ECOG 2-4 59 32.4
Referring physician
 - general practitioner 243 47.8
 - specialist (outpatient setting) 37 7.3
 - hospital 228 44.9
Dialysis required at diagnosis
 - required 28 4.7
 - not required 567 95.3
Reason for presentation
 - symptoms 379 71.8
 - incidental 149 28.2
Cytogenetic abnormalities 
[only patients with chromosome analysis]
 - high risk: del(17p), t(4;14), t(14;16) 52 17.0
 - standard risk: del13q, t(11;14), others 206 67.5
- no abnormalities 47 15.4

Diagnosis
72% of the patients were symptomatic at the time of first 
presentation. 17% had renal insufficiency at the time of diagnosis 
and 5% required dialysis. The majority received a bone marrow 
biopsy (above 90%) and cytogenetic analysis was performed in 
approximately 50%. Cytogenetic abnormalities identified standard 
risk in 83% [del(13q), t(11;14), other and / or no abnormalities] 
and high risk in 17% [del(17p), t(4;14), t(14;16)]. At the time of 
first presentation 56%, 14% and 29% of patients were in stage III, 
stage II and stage I according to Durie & Salmon [4,5]. ISS staging 
[6] based on age and ECOG is shown in table 2. Staging based on 
ISS at diagnosis was not available in 257/623 patients (41%), the 
revised ISS was not available at all due to lack of data.

Table 2: Age and ECOG performance status according to ISS staging.
ISS stage I ISS stage II ISS stage III
N % N % N %

TOTAL 145 39.6% 95 26.0% 126 34.4%
Age at diagnosis
 - <65 years 52 46.0% 26 23.0% 35 31.0%
 - 65 - 75 years 60 42.6% 33 23.4% 48 34.0%
 - >75 years 33 29.5% 36 32.1% 43 38.4%
ECOG performance 
status
 - ECOG 0-1 126 46.0% 74 27.0% 74 27.0%
 - ECOG 2-4 9 13.8% 15 23.1% 41 63.1%

Treatment 
One fifth of the patients (105/623; 17%) received no treatment. 
518/623 patients (83%) received at least one line of treatment 
of whom 159 (30%), 208 (40%) and 151 (30%) were <65, 65-
75 and >75 years respectively. Bortezomib/cyclophosphamide/
dexamethasone (VCD) and bortezomib/melphalan/prednisone 
(VMP) were the commonest first line therapies given to 30% 
and 21% respectively. 343/518 (66%) patients did not receive an 
autologous stem cell transplantation (auto-SCT). Lenalidomide/
dexamethasone (RD) was the commonest (40%) second line 
treatment of choice for those who did not receive an auto-SCT. On 
average patients received a median of 2 therapy lines (range 1-11). 
Age, <65, 65-75 and >75 years, made no difference to the number 
of therapy lines i.e. 2 (1-11), 2 (1-8) and 2 (1-8) respectively. An 
allogeneic stem cell transplantation (allo-SCT) was given to 4 
patients as 3rd (n=2), fifth or eighth therapy option. Newer agents 
like daratumumab, elotuzumab, carfilzomib and pomalidomide 
were administered after three or more lines of treatment. An 
overview of the first four therapy lines for patients who had no 
auto-SCT is shown in the supplementary figure 1a.

After the initial induction and consolidation 175/518 (34%) 
received an auto-SCT. The median age of the patients, who received 
an auto-SCT was 60 (range 35-79). Induction and consolidation 
regimens with the auto-SCT was considered as one therapy line. 
Bortezomib/cyclophosphamide/dexamethasone (VCD) in 47%, 
followed by bortezomib/doxorubicin/dexamethasone (PAD) 
in 18% were the commonly used inducing regimens prior to 
an auto-SCT. Supplementary figure 1b. 23/175 (13%) of these 
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Figure 1: Overall Survival based on the age at diagnosis. 

patients received a tandem transplantation. After auto-SCT 78/175 
(45%) received a maintenance therapy with lenalidomide, 97/175 
(55%) had no lenalidomide maintenance. 77% had lenalidomide 
maintenance following bortezomib-containing induction 
regimens, mainly VCD, PAD and VD. 2nd, 3rd and 4th line treatments 
following induction +/- lenalidomide maintenance are depicted in 
the supplementary figure 1b.

Hospital Admissions
52% (326/623) were hospitalised after their initial diagnosis, 
with a median of 3 hospitalisations (range 1-17). The median 
cumulative number of hospitalised days was 31 (range 2-361). 
56% of all hospital admissions were unplanned or as an emergency 
(comorbidities, fractures, renal failure, pain, toxicities, infections, 
deterioration of general condition). In 34%, hospitalizations were 
elective (high-dose therapies with auto-SCT, allo-SCT, other 
inpatient myeloma therapy) and in 10% the reason could not be 
determined. 40%, 45% and 54% of the patients aged <65, 65-75 
and >75 respectively, required emergency hospital admissions.

Supportive Therapy and Toxicities
39% required no analgesia whereas 27%, 11% and 23% received 
non opioids, weak opioids or strong opioids respectively. 
4% required a palliative radiotherapy as pain management. 
Vertebroplasty or kyphoplasty was offered to 8% of the patients. 
60% of the patients received a bisphosphonate treatment. 
Zoledronic acid and ibandronic acid were the commonly used 
bisphosphonates in 64% and 28% of the patients respectively. 
3% of patients developed an osteonecrosis over the course of the 
observation period based on the documented data. Blood or platelet 
transfusions were offered to 41% and 9% of the patients. Patients 
received a median of 4 blood (range 1-50) and 2 platelet (range 
1-29) transfusions. 10% were administered immunoglobulins 
and the most important cause for immunoglobulin substitution 
was recurrent infections. 11% were given erythropoietin. 32% 
(201/623) of the patients died during the observation period of 
median 26 months (range 0-92). 49% (98/201) died due to MM, 
1% (3/201) due to treatment toxicities and 16% (33/201) due to 
their comorbidities. Amongst these patients 17%, 33% and 45% 

Figure 2: Overall Survival based on ISS staging at diagnosis.
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were <65, 65-75 and >75 years respectively. In 33% (67/201) the 
cause of death was not available. 48% (96/201) died in hospital. 
A small proportion of patients died at home (27/201, 13%) or a 
hospice (13/201, 6%).

Overall Survival (OS)
The median OS from the time of diagnosis for the whole cohort 
(n=619) was 64.4 months (range 0.1-92.2+) and the progression 
free survival (PFS) 25.0 months (range 0.6-92.2+) with a 5-year 
OS of 54%. Data on 4 patients who received treatment was not 
available. OS according to the three age cohorts is depicted in figure 
1. OS from the time of first treatment (n=499) was on average 56.3 
months (range 0.2-89.3+) and PFS 19.8 months (range 0.0-88.8). 
The OS of the patients from the time of treatment based on age was 
for the age groups <65, 65-75, >75 median not reached (range 0.3-
84.0+), 56.3 months (range 0.2-89.3+) and 40.6 months (range 0.2-
79.1+) respectively. The differences were statistically significant 
p< 0.001. Patients with a good ECOG survived 64.1 months (range 
0.7-89.3+) and those with a score of ≥2 survived 21.4 months 
(range 0.2-61.6+). This was also statistically significant p< 0.001.

OS from the time of diagnosis according to ISS stage groups is 
depicted in figure 2. The differences in OS between the patient 
groups from the time of first treatment based on the ISS stage I, 
II and III were 61.4 (range 2.0-82.9+), 58.7 (range 4.2-81.0+) and 
54.6 months (range 0.2-89.3+) respectively. These differences 
were not statistically significant (p=0.384). Patients who received 
an auto-SCT (n=173) had a significantly longer OS (median not 
reached, range 8.0-91.4+) than those who were not eligible for 
an auto-SCT (n=340) (OS 47.9 months, range 0.6-92.2+) (p< 
0.001). Supplementary figure 2a. Median was not reached in OS of 
patients who received a maintenance treatment with lenalidomide 
after auto-SCT and in those who didn't. Supplementary figure 2b. 
The median OS for patients who received an auto-SCT was not 
reached in stages I-III [7-15].

Conclusions
The advent of new therapy options has made MM a chronic disease 
with a better prognosis despite the aging population affected by it. 
Approximately every third patient (32%) in this study was >75 and 
around 20% had an ECOG > 2. This reflects our aging society and a 
significant proportion of these patients cannot be treated according 
to guidelines due to their frailty, comorbidities or other factors. 70% 
of patients in our study could be included in the earlier International 
Staging System (ISS) stage I and II comparable to Steinmetz et al. 
[16]. Studies comparing the experiences of physicians in different 
European countries, Switzerland and the UK showed comparable 
parameters and outcomes with respect to presenting symptoms and 
distribution across stages [15,17]. The OS of this patient group at 
5 and 10 years in Germany is 50% and 30% respectively [4]. OS 
is affected by a variety of factors such as patient characteristics, 
tumour stage, cytogenetic abnormalities and response to therapy 
[13]. 76% of the patients above 75 received at least one line of 
treatment. In our study patients who were >70 years at diagnosis 
had a 5-year OS of 41% compared to 67% in patients < 70.

53% of the patients received a bortezomib containing regimen 
and physicians preferred lenalidomide containing regimens as the 
second line in the study by Yong et al. comparable to our data 
[15]. In our cohort around a fifth (17%, 105/623) of the patients 
received no treatment in contrast to other studies probably due 
to the fact that we included patients based on diagnosis and not 
treatment [15-17]. 34% (175/518) of the patients who received an 
auto-SCT had a superior OS (median not reached) than those who 
were not eligible for this treatment (47.9 months). The advantages 
of auto-SCT and lenalidomide maintenance are comparable to 
similar studies analysing real world data [18-21]. Patients >75 who 
received treatment had a median OS of 43 months in our study. 

The current staging systems give a better representation of 
different subgroups due to the addition of LDH and chromosomal 
abnormalities [6]. Unfortunately, due to lack of data this analysis 
was not possible. The depth of response after each line of 
treatment and exact treatment free intervals could not be extracted. 
We were unable to ascertain the duration of treatment for each 
therapy line. Data on treatment related toxicities and grades were 
not available. Pain was a significant problem for the patients and 
60% received bisphosphonate treatment comparable to data from 
Yong et al. [15]. The role for palliative care in patients with MM 
is highlighted in the paper by Palotti et al. [22]. Another cross-
sectional study across different European countries showed that 
at the time of death only 37% patients were undergoing treatment 
and 51% were receiving supportive care [20]. Only a small 
proportion of the patients (20%) died at home or in a hospice. 
Early inclusion of the palliative services in the care of the patient 
and the incorporation of the family or care-givers in the ongoing 
treatments will help in improving the end of life care for these 
patients. The treatment options and prognosis of patients with 
MM have improved tremendously in the last decade. Treatment of 
these patients can be delivered safely and in concordance with the 
current standards in the outpatient setting. Our study highlights the 
influence of age and performance status on outcome though these 
parameters are not included in the ISS or R-ISS. We aim to conduct 
future studies to update the information gathered in this study. A 
comprehensive multidisciplinary network is vital in facilitating 
this care from diagnosis to the end of patient care. Future clinical 
studies need to address the problems with an aging population with 
multiple comorbidities. Such studies will aid the decision-making 
with regards to treatment options available for this patient cohort 
without reducing their quality of life. 
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