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Immunoglobulin D (IgD) myeloma is a subtype often considered to have adverse features

and inferior survival, but there is a paucity of data from large clinical studies. We compare

the clinical characteristics and outcomes of patients with IgD myeloma from UK phase 3

myeloma trials analyzed in 2 groups: old (1980-2002) and recent (2002-2016) clinical trials,

based on the time of adoption of novel myeloma therapies. Patients with IgD myeloma

comprised 44 of 2789 (1.6%) and 70 of 5773 (1.2%) of the old and recent trials, respectively.

Overall, IgD myeloma was associated with male predominance, low-level paraproteinemia

(,10g/L), and l light chain preference. The frequency of ultra-high-risk cytogenetics was

similar in IgD myeloma compared with other subtypes (4.3% vs 5.3%, P . .99). Despite the

old trial series being a younger group (median age: 59 vs 63 years, P 5 .015), there was a

higher frequency of bone lesions, advanced stage at diagnosis, worse performance status,

and severe renal impairment compared with the recent trials. Furthermore, the early

mortality rate was significantly higher for the old trial series (20% vs 4%, P 5 .01). The

overall response rate following induction therapy was significantly higher in the recent

trials (89% vs 43%, P , .0001), and this was consistent with improved median overall

survival (48 months; 95% confidence interval [CI] 35-67 months vs 22 months; 95% CI,

16-29 months). Survival outcomes for IgD myeloma have significantly improved and are

now comparable to other myeloma types because of earlier diagnosis, novel therapies, and

improved supportive care. This trial was registered at clinicaltrials.gov as # NCT01554852.

Introduction

Multiple myeloma, one of the leading causes of hematologic cancer–related morbidity and mortality, is
characterized by an accumulation of monoclonal plasma cells in the bone marrow and usually a detect-
able monoclonal immunoglobulin (paraprotein or M-protein) in the serum.1,2 In contrast to the more com-
mon immunoglobulin G (IgG), IgA, and light chain only (LCO) myeloma subtypes, the paraprotein
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Key Points

� IgD myeloma was
historically associated
with worse outcomes,
but we now report a
standard cytogenetic
risk profile and
survival outcomes.

� Improved IgD
myeloma survival is
due to earlier
diagnosis, improved
supportive care, and
response to novel
antimyeloma
therapies.
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secreted is IgD in less than 2% of cases.3,4 IgD myeloma is biologi-
cally distinct from the common types of myeloma as it arises in a B
cell before immunoglobulin class switching and as such may have a
different clinical behavior. IgD myeloma has been described to be
associated with a relatively young age at presentation, higher inci-
dence of extramedullary involvement, osteolytic lesions, l light chain
predilection, renal failure, and advanced disease at diagnosis.5,6

Prior to the development of more sensitive diagnostic techniques
such as immunofixation electrophoresis and the serum free light
chain assay,7 the diagnosis of IgD myeloma was more likely to be
missed because of the subtle M protein spike on conventional
serum electrophoresis.8 Historically, IgD myeloma has been thought
to be associated with a poor prognosis, but some recent studies
have suggested comparable survival rates with other subtypes.9,10

As IgD myeloma is rare, the evidence base has been mostly limited
to few small case series or other retrospective studies.

Over the last 2 decades, the management of myeloma has been
transformed by the introduction of high-dose therapy with stem cell
rescue, novel agents such as proteasome inhibitors, immunomodula-
tory agents (IMiDs), and monoclonal antibody therapies resulting in
improved survival.11 Furthermore, improvements in supportive care
may have also contributed to better outcomes.

The aims of this study were to identify the unique features of IgD
myeloma in a large series of patients with myeloma and to compare
outcomes between UK Medical Research Council (MRC) and
National Cancer Research Institute (NCRI) myeloma clinical trials
conducted before and after the introduction of novel therapies to
determine their impact on IgD myeloma survival.

Patients and methods

Patient data

Patients with myeloma enrolled in the MRC UK myelomatosis IV, V,
VI, VIII, IX, and XI clinical trials were considered for this study. For
the purpose of this comparative analysis, 2 series were established:
an “old trials” series comprising patients recruited in Myeloma IV, V,
VI, and VIII trials, before the introduction of novel myeloma therapies,
and the “recent trials” series, which included patients from Myeloma
IX and XI. The Myeloma VII trial was not included because patients
were randomized to receive intensive chemotherapy and stem cell
rescue.12,13

In the old trials conducted between 1980 and 2002, patients were
randomly assigned to receive either standard dose melphalan-based
chemotherapy or melphalan-based conventional dose combination
chemotherapy as exemplified by doxorubicin, carmustine, cyclophos-
phamide, and melphalan (ABCM). Details of these trials have previ-
ously been published.12,13

The two most recent trials, Myeloma IX and XI, accrued trial partici-
pants from 2003 to 2016. Myeloma IX was a multicenter, random-
ized, open-label, phase 3, and factorial design clinical trial
conducted in the United Kingdom (International Standard Random-
ized Controlled Trial 68454111). The trial protocol details for Mye-
loma IX have been published previously.14,15 In summary, newly
diagnosed patients aged 18 years or older with symptomatic multi-
ple myeloma were allocated to either an intensive or nonintensive
pathway. Details of the randomization strategy and treatment arms
are summarized in supplemental Figure 1a-b. For the intensive

pathway, oral cyclophosphamide, thalidomide, and dexamethasone
was compared with infusional cyclophosphamide, vincristine, doxo-
rubicin, and dexamethasone in patients with newly diagnosed multi-
ple myeloma. For the nonintensive pathway, patients were
randomized to either melphalan plus prednisolone or oral cyclophos-
phamide, thalidomide, and dexamethasone with a reduced dose of
dexamethasone and lower starting dose of thalidomide. The exclu-
sion criteria included pregnancy, asymptomatic myeloma, solitary
bone or extramedullary plasmacytoma, previous or concurrent active
malignancies, and presence of severe acute kidney injury unrespon-
sive to up to 72 hours of rehydration, characterized by a serum or
plasma creatinine . 500 mmol/L, a urine output less than 400 mL/
day, or a requirement for dialysis.

The Myeloma XI trial (International Standard Randomized Controlled
Trial 49407852) was a phase 3, randomized, multicenter, parallel
group design, open-label trial comparing thalidomide, lenalidomide,
carfilzomib, and bortezomib combinations and of lenalidomide
(6vorinostat) as maintenance treatment in newly diagnosed patients
with symptomatic myeloma 18 years and older.16,17 A summary of
the randomization and treatment arms are shown in supplemental
Figure 2a-b. The exclusion criteria were similar to those for the Mye-
loma IX trial.

Baseline clinical and biochemical characteristics were recorded
for all patients at enrollment. Serum creatinine, b-2 microglobulin,
paraprotein type and levels, and urine creatinine and light chain
levels were measured by a central laboratory in Birmingham, UK.
Participating centers provided clinical details, information on skel-
etal disease–related events, full blood count, serum albumin and
urea, and plasma cell infiltration of bone marrow. Translocations
t(4;14), t(14;16), and t(14;20) together with the copy number
abnormalities del(17p), gain/amp(1q) have all been associated
with adverse outcomes, and the presence of more than 1
adverse lesion is associated with even worse prognosis.18-20

Three cytogenetic risk groups were defined based on the number
of adverse cytogenetic abnormalities identified at recruitment:
ultra high risk (2 or more), high risk (1), and standard risk (0).
Disease response and progression were defined according to
trial protocol criteria, and a final report to ascertain the cause of
death and a summary of the clinical course was recorded in the
event of a death.

All trial protocols were approved by a multicenter research ethics
committee and the relevant local ethics committees and institutional
review boards. All patients gave written informed consent in accor-
dance with the Declaration of Helsinki.

Differences in patient characteristics by paraprotein group were
investigated using Pearson’s x2 or Fisher’s exact tests. Overall sur-
vival (OS) was defined as the time between date of entry to either
date of death or date last seen. Survival curves were constructed
using the Kaplan-Meier method, and the log-rank test was used to
assess differences between paraprotein class groups. Progression-
free interval was calculated from date of recruitment to either the
date of progression or censored at the date of death in patients
who died progression free or censored at the date last seen for
patients alive without progression. The date of data cutoff was 26
November 2021. Statistical analyses of the MRC trials were per-
formed using SAS statistical software (SAS Institute, SAS Circle,
Cary, NC).
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Results

Baseline patient characteristics

Forty-four patients with IgD myeloma were identified from the older
Myeloma trials, accounting for approximately 2% of the 2789
total myeloma cases with an identifiable paraprotein (supplemental
Table 1.1). The most common paraprotein type was IgG (56%), fol-
lowed by IgA (26%) and LCO (12%). The median age of patients
with IgD myeloma was 59 years (Figure 1), and 20% were 65 years
or older at the time of diagnosis (Table 1). In this series, most
patients with IgD myeloma (61%) had a performance status of 3 or
more, and this was comparable to light chain only myeloma (60%).
IgD and LCO myeloma were also similar in rates of elevated serum
b2-microglobulin levels. Significant renal impairment, as indicated by
elevated serum creatinine and urea, were highest in LCO and IgD
myeloma but more marked for the former (supplemental Table 1.2).
Severe anemia (,7.5 g/dL) was most frequently observed in
patients with IgD myeloma, perhaps reflecting higher bone marrow
involvement as half of these patients had bone marrow plasma cells
greater than 50%. Hypercalcemia was more common in IgA mye-
loma (45%). There were, however, fewer lytic bone lesions in IgA
myeloma compared with IgD and LCO myeloma, which had the
highest rates (supplemental Table 1.2). There was no significant dif-
ference in bone pain and fractures across all groups.

Seventy patients with IgD myeloma were recruited into the recent
trials accounting for 1.2% of the 5773 total. As observed in the old
trials, rates of severe renal impairment were higher in IgD and LCO
myeloma subgroups in the recent trials (Figure 1; supplemental
Tables 1.2 and 1.3), but this was considerably less compared with
the old trials. Both IgD myeloma series were similar in l light chain
preference, higher male prevalence, and low-level paraproteinemia,
but the old trials series had significantly worse performance status,
advanced International Staging System (ISS) stage, higher serum
b2-microglobulin levels, severe renal impairment, and more frequent
lytic lesions at diagnosis despite the recent trial series being older
(median age, 59 vs 63 years; P 5 .015; Table 1; Figure 1). In the
recent trials, 73% of patients with IgD myeloma were allocated to
the intensive arms.

Patients with IgD myeloma in the recent trials had a similar distribu-
tion of the cytogenetic risk groups compared with other myeloma
subtypes (Figure 2A), with 3 (4.3%) of these patients identified as
ultra-high risk at diagnosis. There was an overrepresentation of ultra-
high risk cytogenetics in the IgA myeloma group compared with the
other subtypes (8.4% vs 5.3%, P , .0001; supplemental Table 2).
The t11,14 chromosomal rearrangement was assessed at diagnosis
in 28 patients with IgD myeloma, and this cytogenetic abnormality
was present in 6 (21%) compared with 95 (11%) of 838 patients
with IgG and 207 (15%) of 1339 patients with non-IgD myeloma
(supplemental Tables 5 and 6).

Clinical responses after induction therapy

Comparison of induction response rates among patients with IgD
myeloma between the old and recent clinical trial series showed
significant improvements in overall response rates (43% vs 89%,
P , .0001; Figure 2B). There was a similar trend toward deeper
remissions in the participants with IgD myeloma in the recent trials:
complete response rate was 40% vs 27% (P 5 .23; supplemental
Table 4).

Survival outcomes

In the old trials, patients with IgD myeloma had the shortest median
OS of 22 months (95% confidence interval [CI]: 16-29 months),
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and this was similar for LCO myeloma (median, 23 months; 95%
CI: 18-27 months; Figure 3A). The longest median OS was
observed in patients with IgG myeloma (median: 31 months; 95%
CI: 29-33 months), whereas that for IgA myeloma was 28 months
(95% CI: 26-31 months). Similarly, the median progression-free

survival (PFS) was longest for IgG myeloma (21 months; 95% CI:
20-22) and shortest for IgD myeloma (16 months; 95% CI, 13-20;
P , .0001; Figure 3B). A significantly higher early death rate, within
100 days of trial entry, was observed for patients with IgD myeloma
compared with IgG/IgA (20% vs 14%, respectively; P , .001).

Table 1. Baseline characteristics of patients with IgD myeloma

Characteristic Grouping

Old trials(MM IV, V VI, and VIII),

nN 5 44

Recent trials(MM IX and MM XI),

N 5 70

Pn (%) n (%)

Age #65 y 35 (80) 38 (54) .0088

.65 y 9 (20) 32 (46)

Sex Male 31 (70) 48 (69) .99

Female 13 (30) 22 (31)

Serum creatinine (mmol/L) ,130 22 (50) 48 (68) .04

130-200 6 (14) 11 (16)

.200 16 (36) 11 (16)

Missing 0 (0) 0 (0)

Serum b 2 microglobulin ,3.5 3 (7) 16 (23) .0044

(mg/L) 3.5-5.5 7 (16) 15 (21)

.5.5 33 (75) 30 (43)

Missing 1 (2) 9 (13)

ISS stage Stage I 2 (4.5) 15 (21) .0045

Stage II 7 (16) 15 (21)

Stage III 33 (75) 30 (43)

Missing 2 (4.5) 10 (14)

Performance status 0-2 15 (34) 64 (91) ,.0001

3-4 27 (61) 4 (6)

Missing 2 (5) 2 (3)

Lytic lesions Present 34 (77) 37 (53) .03

Absent 7 (16) 21 (30)

Not known/missing 3 (7) 12 (17)

Serum calcium (mmol/L) #2.6 20 (45) 54 (77) ,.0001

.2.6 10 (23) 16 (23)

Missing 14 (32) 0 (0)

Hemoglobin (g/L) ,100 20 (45) 39 (56) .07

$100 21 (48) 31 (44)

Missing 3 (7) 0 (0)

Platelet count (3109/L) ,150 10 (23) 7 (10) .0016

$150 29 (66) 63 (90)

Missing 5 (11) 0 (0)

IgD serum paraprotein quantification (g/L) ,10 24 (55) 36 (51) .9338

5.10 14 (32) 23 (33)

Missing 6 (13) 11 (16)

Light chain type L 29 (66) 43 (61) .3944

k 14 (32) 21 (30)

Missing 1 (2) 6 (9)

Bone marrow plasma cell (%) ,20 6 (14) 11 (16) .26

20-50 9 (20) 25 (36)

.50 15 (34) 20 (28)

Missing 14 (32) 14 (20)
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In the pooled analysis of the recent trials, the median OS for IgD
myeloma was 48 months (95% CI: 35-67 months) compared
with 61 months (95% CI: 59-63 months) for the other subtypes

combined (Figure 4A). This difference was not statistically significant
(P 5 .466; hazard ratio [HR], 0.89; 95% CI: 0.66-1.21). There was
also no significant difference in median PFS between IgD myeloma
and other subtypes; 23 vs 22 months, respectively (P 5 .522; HR,
1.09; 95% CI: 0.84-1.42; Figure 4B). Direct comparison of OS
between specific myeloma subtypes showed that IgG and LCO
myeloma had the longest median OS (Figure 4C) at 64 (95% CI:
62-67 months) and 62 months (95% CI: 55-70 months), respec-
tively. The median OS for IgA myeloma was 51 months (95% CI,
48-54 months). PFS was similar for all patients, irrespective of para-
protein type (Figure 4D).

To evaluate the influence of cytogenetics on survival, a stratified
analysis was performed for the recent trial series. The frequency of
standard, high, and ultra high risk cytogenetics groups were similar
between IgD and IgG myeloma, but the frequency of ultra-high risk
cytogenetics was higher for IgA myeloma compared with IgG (8.4%
vs 4.5%, P , .0001; supplemental Table 2). The median OS
and PFS for IgD myeloma was comparable with those of other sub-
types within each of the 3 cytogenetic risk groups (supplemental
Figure 3a-b). The median OS values for IgD myeloma subcategories
were 57 months (95% CI: 15-not evaluable), 53 months (95% CI:
28-80), and 28 months (95% CI: 17-48), respectively, for standard,
high, and ultra-high cytogenetic risk groups (Figure 4E). The median
PFS was shortest in the ultra-high-risk group (16 months; 95% CI:
10-26) and longest in the high-risk group (24 months; 95% CI:
12-37; Figure 4F).

Mortality data

At the time of data cutoff, 44 and 43 deaths had been recorded
among patients with IgD myeloma in the old and recent trial, respec-
tively (Table 2), with disease progression being the main cause of
mortality in both groups. A significantly higher rate of early mortality,
within 100 days of trial entry, was observed in the old trials IgD mye-
loma group (20% vs 4%, P 5 .01). Similar rates of deaths caused
by renal failure and cardiorespiratory disease were observed
between the 2 groups. Interestingly, infection was more commonly
recorded as the cause of death in the recent trial series (2% vs
19%, P 5 .01).

Discussion

Given the rarity of IgD myeloma, there are only few published studies
on the clinical characteristics and outcomes of the disease. This
study reports the largest set of patients with IgD myeloma from
randomized clinical trials. Most previously published IgD myeloma
studies have been retrospective case series, registry data, or single-
center reports, and some of these are summarized in Table 3. One of
the strengths of this study is the fact that the diagnostic and follow-
up laboratory samples were analyzed in a central laboratory, thus per-
mitting direct comparability between the patient groups in our study.

Previous studies have reported associations of IgD myeloma with
male sex, younger age at diagnosis, hypercalcaemia, higher serum
b2-microglobulin and creatinine, l light chain predilection, amyloid-
osis, and a greater degree of bone involvement.21-24 Some associa-
tions such as higher frequency of male patients, younger median
age, and l light chain predilection were also observed in this study.
However, despite being an older group, patients with IgD myeloma
in the recent trials had less renal impairment and hypercalcemia,
better performance status, and earlier ISS stage at diagnosis
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compared with the old trials group. The most plausible explanation
for this observation would be earlier diagnosis permitted by the
introduction of sensitive diagnostic techniques such as the serum
free light chain assay. Interestingly, we also found striking similarities
in baseline characteristics between IgD and LCO myeloma, possibly
reflecting the diagnostic challenge posed by the lack of a character-
istic monoclonal protein spike on conventional electrophoresis for
both myeloma subtypes. Possibly because of the difficulty with
establishing the diagnosis of IgD myeloma before the introduction of
more sensitive diagnostic methods such as the serum-free light
chain assay, patients were at an advanced stage with a higher dis-
ease burden as observed in the old trials. Consequently, the lesser
degree of severe renal impairment observed in the recent trials com-
pared with the older trials may also reflect the improved manage-
ment of renal complications. The most striking evidence for this can

be seen in the marked improvement in the median overall survival of
LCO myeloma between the 2 series (23 vs 62 months). A recently
published analysis of outcomes of patients from the Myeloma XI trial
by baseline renal function showed that severe renal impairment was
associated with inferior survival and recovery of renal function post-
induction treatment was associated with younger age (,70 years),
a higher baseline free light chain level . 1000 mg/L, and/or a free
light chain response of .90%.17 Therefore, the improved renal pro-
files of the recent trials group would have made a significant contri-
bution to the improvements in survival outcomes of patients with
IgD myeloma.

Despite the patients with IgD in the old trial series being younger,
this group had a worse baseline performance status and ISS stage,
correlating with inferior survival outcomes for this group.

A

0 12 24 36 48 60 72 84 96 108

1598 (4)
741 (2)
45 (0)
376 (0)

IgG
IgA
IgD

LCO

1202 (11)
540 (6)
34 (0)
241 (1)

941 (22)
409 (9)
19 (0)

180 (3)

708 (40)
280 (14)

14 (0)
119 (4)

534 (45)
198 (19)

9 (1)
79 (4)

396 (64)
142 (22)

5 (1)
48 (6)

284 (81)
100 (31)

3 (1)
32 (7)

201 (89)
76 (32)
2 (1)

18 (7)

151 (94)
55 (35)

2 (1)
13 (7)

130 (140)
43 (51)

2 (2)
9 (9)

0

10

20

30

40

50

%
 A

liv
e 60

70

80

90

100

Months from trial entry

IgG Median: 31 (95% CI=29–33)
IgA Median: 28 (95% CI=26–31)
IgD Median: 22 (95% CI=16–29)
LCO Median: 23 (95% CI=18–27)

HR=1.19, 95 CI=1.13–1.25, �2=45.88, p�0.0001

Number at risk (number censored):

B

0 12 24 36 48 60 72 84 96 108

1597 (4)
738 (2)
45 (0)
375 (0)

IgG
IgA
IgD

LCO

1109 (8)
484 (3)
30 (0)
228 (1)

708 (16)
254 (6)
11 (0)

128 (3)

437 (29)
139 (8)

7 (0)
70 (4)

285 (32)
82 (11)

5 (1)
40 (4)

202 (44)
59 (13)

2 (1)
19 (4)

141 (56)
43 (16)

1 (1)
13 (5)

101 (59)
34 (17)

1 (1)
8 (5)

85 (63)
24 (17)
1 (1)
5 (5)

73 (99)
21 (28)

1 (2)
3 (6)

0

10

20

30

40

50

Pr
og

re
ss

ion
 fr

ee
 su

rv
iva

l (
%

)

60

70

80

90

100

Months from trial entry

IgG Median: 21 (95% CI=20–22)
IgA Median: 18 (95% CI=16–19)
IgD Median: 16 (95% CI=13–20)
LCO Median: 18 (95% CI=15–19)

HR=1.17, 95 CI=1.12–1.23, �2=40.73, p�0.0001

Number at risk (number censored):

Figure 3. Old myeloma trials. (A) Overall survival of patients with myeloma stratified by paraprotein type. (B) Progression-free survival of patients with myeloma stratified

by paraprotein type.

5118 AGBUDUWE et al 13 SEPTEMBER 2022 • VOLUME 6, NUMBER 17



0 12 24 36 48 60 72 84 96 1086 18 30 42 54

OS IgD vs. not IgD all cytogenetic groups

66 78 90 102
0

10

20

30

40

50

Ov
er

all
 su

rv
iva

l (
%

)

60

70

80

90

100

Months since randomisation

70 (1)
5703 (12)

IgD
Not IgD

60 (1)
4757 (197)

51 (1)
4189 (248)

41 (3)
3544 (375)

34 (3)
2760 (714)

26 (6)
1842 (1E3)

15 (14)
961 (2E3)

8 (19)
367 (2E3)

1 (26)
39 (3E3)

0 (27)
0 (3E3)

Number at risk (number censored)

IgD Median OS: 48 (95% CI, 35–67)
Not IgD Median OS: 61 (95% CI, 59–63)

IgD
Not IgD

0 12 24 36 48 60 72 84 96 1086 18 30 42 54

PFS IgD vs. not IgD all cytogenetic groups

66 78 90 102
0

10

20

30

40

50

Pr
og

re
ss

ion
-fr

ee
 su

rv
iva

l (
%

)

60

70

80

90

100

Months since randomisation

IgD Median PFS: 23 (95% CI, 16–29)
Not IgD Median PFS: 22 (95% CI, 21–23)

70 (1)
5703 (15)

IgD
Not IgD

50 (1)
3890 (187)

33 (1)
2521 (217)

21 (2)
1679 (259)

17 (2)
1133 (407)

15 (3)
700 (625)

6 (9)
370 (841)

4 (11)
146 (1E3)

1 (14)
15 (1E3)

0 (15)
0 (1E3)

Number at risk (number censored)

IgD
Not IgD

0 12 24 36 48 60 72 84 96 108

1406 (3)
70 (1)

3587 (8)
710 (1)

IgA
IgD
IgG

LCO

1160 (57)
60 (1)

3010 (124)
587 (16)

985 (67)
51 (1)

2684 (159)
520 (22)

803 (91)
41 (3)

2298 (248)
443 (36)

613 (163)
34 (3)

1801 (469)
346 (82)

412 (268)
26(6)

1195 (867)
235 (155)

223 (405)
15 (14)

623 (1E3)
115 (241)

82 (518)
8 (19)

234 (2E3)
51 (291)

10 (579)
1 (26)

23 (2E3)
6 (329)

0 (588)
0 (27)
0 (2E3)
0 (334)

6 18 30 42 54

OS IgD vs. IgA vs. IgG vs. LCO all cytogenetic groups

66 78 90 102
0

10
20
30
40
50

Ov
er

all
 su

rv
iva

l (
%

)

60
70
80
90

100

Months since randomisation
Number at risk (number censored)

IgG Median OS: 64 (95% CI, 62–67)
IgA Median OS: 51 (95% CI, 48–54)
IgD Median OS: 48 (95% CI, 35–67)
LCO Median OS: 62 (95% CI, 55–70)

IgG
LCO

0 12 24 36 48 60 72 84 96 108

1406 (4)
70 (1)

3587 (10)
710 (1)

IgA
IgD
IgG

LCO

951 (54)
50 (1)

2451 (120)
488 (13)

559 (62)
33 (1)

1635 (136)
327 (19)

358 (75)
21 (2)

1110 (161)
211 (23)

243 (100)
17 (2)

755 (261)
135 (46)

153 (137)
15 (3)

460 (419)
87 (69)

81 (183)
6 (9)

240 (560)
49 (98)

28 (226)
4 (11)

96 (677)
22 (119)

4 (248)
1 (1 4)
9 (754)
2 (136)

0 (252)
0 (15)
0 (762)
0 (140)

6 18 30 42 54

PFS IgD vs. IgA vs. IgG vs. LCO all cytogenetic groups

66 78 90 102
0

10
20
30
40
50

Pr
og

re
ss

ion
-fr

ee
 su

rv
iva

l (
%

)

60
70
80
90

100

Months since randomisation
Number at risk (number censored)

IgG Median PFS: 23 (95% CI, 22–24)
IgA Median PFS: 20 (95% CI, 19–22)
IgD Median PFS: 23 (95% CI, 16–29)
LCO Median PFS: 22 (95% CI, 19–25)

IgA
IgD

IgG
LCO

IgA
IgD

0 12 24 36 48 60 72 84 96 1086 18 30 42 54

OS IgD by cytogenetic groups

66 78 90 102
0

10

20

30

40

50

Ov
er

all
 su

rv
iva

l (
%

)

60

70

80

90

100

Months since randomisation

UHiRHiR
SR

SR Median OS: 57 (95% CI, 15–NE)
HiR Median OS: 53 (95% CI, 28–80)
UHiR Median OS: 28 (95% CI, 17–48)

15 (0)
19 (0)
3 (0)

HiR
SR

UHiR

15 (0)
16 (0)
3 (0)

14 (0)
14 (0)
2 (0)

8 (0)
14 (0)

8 (0)
11 (0)

6 (1)
8 (1)

3 (2)
5 (3)

1 (3)
3 (5)

0 (4)
0 (8)

Number at risk (number censored)

0 12 24 36 48 60 72 84 96 1086 18 30 42 54

PFS IgD by cytogenetic groups

66 78 90 102
0

10

20

30

40

50

Pr
og

re
ss

ion
-fr

ee
 su

rv
iva

l (
%

)

60

70

80

90

100

Months since randomisation

UHiRHiR
SR

SR Median PFS: 22 (95% CI, 8–30)
HiR Median PFS: 24 (95% CI, 12–37)
UHiR Median PFS: 16 (95% CI, 10–26)

15 (0)
19 (O)
3 (0)

HiR
SR

UHiR

13 (0)
11 (O)
2 (0)

7 (0)
8 (O)
1 (0)

5 (0)
4 (O)
0 (0)

4 (0)
4 (0)

3 (1)
3 (0)

2 (1)
0 (2)

1 (2) 0 (3)
Number at risk (number censored)

A B

C D

E F

Figure 4.

13 SEPTEMBER 2022 • VOLUME 6, NUMBER 17 IGD MYELOMA: EXPERIENCE ACROSS UK NATIONAL TRIALS 5119



Comparison of OS for IgD myeloma across the trials indicates a sig-
nificant improvement in median survival from 22 months (95% CI:
16-29 months) for the old trials series to 48 months (95% CI:
35-67 months) in the recent trials. A similar improvement in
progression-free survival was observed (16 months; 95% CI: 13-20
vs 23 months, 95% CI: 16-29). As the recent trials were conducted
in the era of IMiDs and proteasome inhibitors, it is likely that the
improvement in outcomes, particularly the PFS, is attributable to
these novel therapies. Interestingly, of all the myeloma subtypes, IgD
myeloma has seen the largest improvement in PFS between the 2
series. A similar improvement in IgD myeloma survival has been
reported by the Greek Myeloma Study Group for patients treated
from 2000 to 2012 compared with those treated before 2000 (44
vs 51.5 months, P 5 .018), the time point when the first IMiD
became available.9 Furthermore, a consistent improvement in
median OS is apparent from published IgD myeloma studies over
the years (Table 3). One of the earliest case series of IgD myeloma
in Japanese patients published in 1991,25 well before the introduc-
tion of novel antimyeloma agents, reported a median OS of
12 months in contrast to a recently published multicentre retrospec-
tive Asian Myeloma Network (AMN) study involving patients with
IgD myeloma from China, Korea, and Singapore that reported a
median OS of 36.5 months for the entire IgD myeloma cohort.26

There was an unusually high prevalence of IgD myeloma (2%-8.8%)
in the study population with a higher frequency of t11,14 chromo-
somal rearrangement in the IgD myeloma cohort compared with
other myeloma subtypes (24.7% of IgD MM vs 13.5% of non-IgD
MM). Similarly in our recent trials series, the frequency of t11,14 in
IgD myeloma was approximately twice that of the IgG subtype. This
increased frequency of t11,14 in IgD myeloma warrants further
study because of the therapeutic potential of BCL-2 inhibitors in
this group of patients.

Furthermore, IgD myeloma was not associated with a higher rate of
adverse cytogenetics compared with other subtypes; however, we
observed an increased frequency of the ultra-high risk cytogenetic
profile in IgA myeloma, correlating with a relatively shorter OS com-
pared with IgG myeloma (Figure 4C). Other studies have similarly
reported higher frequencies of adverse risk cytogenetics such as
t4,14 in patients with IgA myeloma with resulting poorer outcomes
compared with IgG myeloma.27-29 Furthermore, the significant differ-
ence in median OS between IgG and IgA myeloma in our study is
not seen within the ultra-high risk cytogenetics subgroup that has a
uniformly inferior outcome (IgA, 33 months, 95% CI: 26-40 vs IgG,
29 months, 95% CI: 22-36; supplemental Figure 4). These observa-
tions support the use of cytogenetic risk stratification rather than
paraprotein type in assigning prognostic categories in myeloma.

The impact of novel therapies on the outcomes of IgD myeloma
could also be deduced from the clinical response rates between
the old and recent trial series as the overall response rate was sig-
nificantly higher in the recent trials (89% vs 43%, P , .0001) with
a trend toward deeper remissions (CR and VGPR). In a study con-
ducted in the prenovel therapy era, Morris et al previously reported

significantly higher complete response rate in patients with IgD mye-
loma compared with the more common myelomas (43.8% vs
23.2%) but an inferior OS (43.5 vs 63.2 months, P , .0001) sug-
gesting a high relapse rate in this patient group.22 Similar findings
were reported in a smaller study of 77 patients with myeloma under-
going autologous stem cell transplant in Korea; despite significantly
higher complete response rates after autologous stem cell trans-
plant (75% vs 58%), patients with IgD myeloma had much worse
event-free (6.9 vs 11.5 months, P 5 .01) and OS (12 vs 55.5
months, P , .01) compared with other myeloma subtypes.30 It is
noteworthy that the majority of patients in this study received con-
ventional chemotherapy regimens as opposed to novel agents.
Given the improvements in IgD PFS in our recent trial series, it is
possible to conclude that novel agents have improved both the
depth and duration of clinical responses in patients with IgD
myeloma.

In the current study, the most frequent cause of death for both IgD
myeloma series was disease progression, with a significantly higher
rate of early mortality in the old trials, which is likely because of a
combination of factors notably severe renal impairment and
advanced disease stage. An explanation for the higher rate of infec-
tions reported as a cause of death in the recent trials series is likely
a result of longer survival and the impact of multiple lines of therapy.

One of the limitations of this study has been the relatively limited
number of patients with IgD myeloma that made comparison with
the other more common myeloma subtypes statistically challenging.
Furthermore, cytogenetics results were not available for the old trials
for comparison with the available data from the recent trials. The
exclusion of patients with end-stage renal impairment from the clini-
cal trials limits the extrapolation of the findings to this population,
but as the comparison of outcomes was between 2 clinical trial
series with similar inclusion and exclusion criteria, apart from the
age limit of 75 years for the older trials, the observed differences in
outcomes are not likely to be attributable to selection bias. Further-
more, the central analysis of the OPTIMAL and MERIT trials of
patients with newly diagnosed myeloma in the United Kingdom

Figure 4 (continued) Recent myeloma trials. (A) Kaplan-Meier plot comparing overall survival between IgD myeloma and other subtypes. (B) Kaplan-Meier plot

comparing progression-free survival between IgD myeloma and other subtypes. (C) Kaplan-Meier plot of overall survival stratified by paraprotein class. (D) Kaplan-Meier plot

of progression-free survival stratified by paraprotein class. (E) Overall survival of patients with IgD myeloma stratified by cytogenetic risk group. (F) Progression-free survival

of patients with IgD myeloma stratified by cytogenetic risk group.

Table 2. Causes of IgD myeloma deaths in MRC/UKRI myeloma

clinical trials

IgD myeloma deaths

Old trials

(n 5 44), n (%)

Recent trials

(n 5 70), n (%) P

All deaths 44 (100) 43 (61)

Progressive disease 21 (48) 21 (49) 0.99

Infection 1 (2) 8 (19) 0.01

Renal failure 3 (7) 4 (9) 0.7

Cardiac/respiratory disease 5 (11) 3 (7) 0.7

Malignancy other than myeloma 1 (2) 1 (2) 0.99

Other causes 13 (29) 6 (14) 0.12

Early mortality (all causes within
100 d of trial entry)

9 (20) 3 (4) 0.01
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presenting with severe renal impairment reported comparable
proportions of IgD myeloma, indicating that significant patients with
IgD myeloma were not being missed by exclusion of patients with
end-stage renal failure from the clinical trials analyzed in this
publication.31

To our knowledge, this is the first study specifically reporting the
characteristics and outcomes of IgD myeloma from large phase 3
randomized clinical trials. Our data suggest that with improved diag-
nostic tests permitting earlier diagnosis and the introduction of novel
antimyeloma agents, OS and PFS of IgD myeloma is now compara-
ble to other myeloma subtypes. We argue that the historical associ-
ation of IgD myeloma with a dismal prognosis was largely because
of renal impairment and advanced stage, possibly linked to delays in
establishing the diagnosis. Our data also underline the importance
of cytogenetic risk stratification as patients with adverse cytogenetic
profiles had poorer outcomes irrespective of the myeloma subtype
and that IgD myeloma was not associated with a higher rate of
adverse cytogenetics. Therefore, in the era of novel myeloma thera-
pies, cytogenetic risk stratification is of greater prognostic value
than paraprotein type.
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Table 3. Comparison of clinical characteristics and median OS of patients with IgD myeloma between major published studies

Study Study population

Median

age (y)

Male

(%)

Hb <
100 g/L (%)

Serum creatinine >
2 mg/dL (%)

Extramedullary

involvement (%)

L light chain

association (%)

Median

OS (mo)

Jancelewicz et al 1975 Retrospective review of IgD myeloma
cases (n 5 133)

56 76 61 31 73 90 9

Shimamoto et al 1991 Retrospective study of Japanese patients
with IgD myeloma (n 5 165)

56 76 50 (Hb , 85 g/L) 43 27 82 12

Blade et al 1994 Single US center report of IgD myeloma
cases diagnosed 1965-1992 (n 5 53)

60 62 29 33 19 60 21

Morris et al 2010 Retrospective study of IgD myeloma cases
in the EBMT myeloma database for
patients undergoing autologous stem
cell transplants 1986-2007 (n 5 379)

54 65 �50 Median
130 mmol/L
(1.47 mg/dL)

— 75 43.5

Kim et al 2011 Korean myeloma registry database
1997-2009 (n 5 77)

57 67 75 53 11 89 18.5

Zagouri et al 2013 Cohort study by the Greek Myeloma
Study group 2000-2012 (n 5 31)

65 52 58 52 — 84 51.5

Liu et al 2020 Asian Myeloma Network (China, Korea,
and Singapore) multicentre cohort
study 2012-2019 (n 5 356)

56 68 65 36 19 89 36.5

EBMT, European Society for Blood and Bone Marrow Transplantation; Hb, hemoglobin.
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