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Abstract

Objective/Background: Cutaneous immunoglobulin (Ig) amyloid light-chain (AL) amyloidosis
associated with overt multiple myeloma (MM) is rare and optimal treatment is not well defined.
The recently developed highly efficacious MM therapy has brought on a new set of challenges to
this field for consideration. The goal of this paper is to describe the characteristics of cuta-
neous manifestations of systemic AL amyloidosis associated with MM according to age, sex,
race, Ig type, plasma cell percentage, and cytogenetic and fluorescent in situ hybridization
studies along with their outcomes.
Methods: An electronic search of the PubMed database was performed to obtain key literature
in AL amyloidosis and MM, using the following search terms: multiple myeloma, immunoglobulin
light chain amyloidosis, and cutaneous amyloidosis. The search results were narrowed by
selecting studies in English. Results were confined to the following articles types: case reports,
case series, and systematic reviews.
Results: We identified 32 cases from the PubMed database search and examined their potential
relevance. We found the following: (a) higher prevalence in women (two-thirds) and white pop-
ulation; (b) IgG and IgA were equally distributed with lambda (k) light chain occurring in 53–
66% of cases; (c) majority of cases (56%) presented as hemorrhagic bullous lesions, followed
by purpura/ecchymosis in 25% of cases; and (d) majority (64%) died within 6 months since diag-
nosis.
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Conclusions: We reviewed the constellation of the cutaneous manifestations of AL amyloidosis
with concurrent MM. We found a female predominance, and more than half presented as hem-
orrhagic bullous lesions. There is a preponderance of k light chains over kappa (j) light chains,
both as a free light chain (15% vs. 4%) and as an intact Ig (38% vs. 24%; absolute number of 14 vs.
7 patients, respectively). In the subgroup of patients with bullous skin lesions, k light chain was
present in eight cases and j light chain in seven cases. All j light chain subtypes presented with
bullous lesions and no other cutaneous types of lesions. They carried very poor prognosis with
majority of cases surviving only 6 months, much worse than overall patients with AL amyloidosis
without myeloma or myeloma without amyloidosis.

� 2018 King Faisal Specialist Hospital & Research Centre. Published by Elsevier Ltd. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-

nd/4.0/).
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Introduction

Any organ can be affected by amyloid light-chain (AL) amyloi-
dosis. The site of depositionmay be related to the interaction
of insoluble fibrils, resistance to proteolytic degradation and
tissue glycosaminoglycans, or specific cell-surface receptors
[1,2]. Rubinow and Cohen [3] described the histopathologic
findings of skin biopsy in a group of 38 patients with primary
and multiple myeloma (MM)-associated amyloidosis. The
most common finding was amyloid deposition in the dermis
and subcutaneous tissue, especially in their small blood ves-
sels (arterioles, venules, capillaries). In seven biopsies, the
amyloid was detected between the collagen bundles and in
some cases close to the dermoepidermal junction. Amyloid
infiltration into the sweat glands was found in nine biopsies,
followed by fat cell infiltration in eight biopsies, and only
one biopsy positive for hair follicle shaft involvement. Histo-
logic findingswere similar in primary andMM-associated amy-
loidosis regardless of clinically involved or uninvolved skin.
Cutaneous lesions secondary to myeloma-associated AL amy-
loidosis are a heterogeneous collection of specific and non-
specific lesions. Bullous manifestation is reported as a rare
and distinct clinical subtype. We have previously published
a case of cutaneous hemorrhagic bullous lesions occurring
as a result of immunoglobulin G (IgG) j myeloma-associated
AL amyloidosis [4]. Now, 8 years later this patient has a bone
marrow biopsy-confirmed relapse of MM, but without skin
involvement. Using a case presentation format, we present
a concise review of the cutaneous amyloidosismanifestations
secondary to overt myeloma and an analysis of the prognosis
and treatment for MM along with other parameters, including
Ig type, plasma cell percentage, and cytogenetic and fluores-
cent in situ hybridization (FISH) analysis.

Case history

A 59-year-old African-American woman was initially diag-
nosed at the age of 51 with IgG j MM-associated AL amyloi-
dosis when she presented with bilateral breasts bullous
hemorrhagic skin lesions. Skin biopsy with special stains con-
firmed the abundant amyloid deposits. Laboratory evalua-
tion was significant for mild normocytic anemia, elevated
serum-free j light chains (6090 mg/dL), positive urine j
light-chain assay (6220 mg/dL), and multiple lytic bone
lesions on skeletal survey. Bone marrow biopsy confirmed
that she was monoclonal CD138 positive, with IgG j plasma

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Table 1 Characteristics of all the patients that were analyzed.

Cutaneous manifestations Age/sex/
race

Multiple
myeloma-
associated
amyloidosis

ALs: light-
chain type

Bone marrow
biopsy: plasma
cell (%)

Cytogenetic/
fluorescent
in situ
hybridization

Treatment Survival Author/Study

Hemorrhagic bullous
breast lesion

51/F/AA IgG j j 50 46 XX; monosomy
13; t(6; 7)

RVD (PR); doxorubicin,
cyclophosphamide, bortezomib,
lenalidomide, dexamethasone ?
ASCT (VGPR)

Alive Agheli [4]

Condyloma-like lesions;
purpuric, pedunculated
lesions

66/M/W M spike NR 75 NR Melphalan, dexamethasone (no
response); cyclophosphamide,
thalidomide, dexamethasone

Few months López et al. [5]

Hemorrhagic bullous
amyloidosis

72/F/W IgA k k 20 NR NR NR Bieber et al. [6]

Hemorrhagic bullous
amyloidosis

73/F/W IgA k k 42 NR NR NR Bieber et al. [6]

Bullous skin amyloidosis 62/F/NR IgA j j 13 NR Alkylating agents, prednisone Few months Robert et al. [7]
Bullous skin amyloidosis 55/F/NR NR NR 100 NR Vincristine, adriablastin, methyl-

prednisolone
NR Robert et al. [7]

Bullous skin amyloidosis 63/F/NR IgG j j NR NR None Few days Robert et al. [7]
Palmodigital purpura 69/F/W k k 37.5 NR NR NR Vella et al. [8]
Pellagra 64/M/J BJ BJ NR NR Niacin 6 mo Itami et al. [9]
Scleroderma amyloidosum 48/F/W IgA k k NR NR Melphalan, prednisolone NR Casper et al. [10]
Bullous dermatosis 70/M/W IgA k k >20 NR Dapsone 2 y Barnadas et al. [11]
Vesiculobullous eruption 63/M/W IgA j j NR NR Cyclophosphamide,

mitozantrone, prednisone,
dapsone

18 mo Wong et al. [12]

Purpura; diffuse
hematomas; macroglossia

60/M/I NR NR NR NR NR NR Saoji et al. [13]

Cutaneous amyloid
elastosis

69/F/NR IgG k k 20 Hyperdiploid
karyotype

Melphalan, bortezomib,
dexamethasone

4 mo Marchand et al. [14]

Papulous periorbital
ecchymosis

43/F/AA k k 75 NR Dexamethasone 2 wk Mason et al. [15]

Periorbital ecchymosis 58/M/W IgG k k 15–20 Hyperdiploidy (+3,
+6, +9); t(6; 14)

Bortezomib, dexamethasone ?
high-dose melphalan ? ASCT ?
maintenance lenalidomide

CR at 2.5 y Colucci et al. [16]

Lichen amyloidosis 60/M/NR NR NR NR NR Corticosteroids NR Greaves [17]
Periorbital papules,
purpura

48/F/W BJ BJ 70 NR NR 5 mo Oliveira et al. [18]

Bullous, purpuric lesions 45/F/I NR NR 42 NR CT NR Behera et al. [19]
Nail dystrophy, bullous
amyloidosis

61/M/J IgG k k NR NR CT, ASCT prior to amyloidosis
development

3 mo Fujita et al. [20]

Petechial periorbital
bleeding, macroglossia

44/F/W k k 35 NR VAD NR Becker et al. [21]

Alopecia, erythematous
papules

54/F/W BJ BJ 50 NR None 1 mo Perloff [22]

(continued on next page)
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cell comprising 50% of cellularity. No chromosomal abnor-
malities were identified on conventional cytogenetic stud-
ies. FISH was positive for monosomy of chromosome 13
(loss of rb1 and LAMP1) in 10.3% of cells, and t(6; 7), indicat-
ing overexpression of BCL1, and cyclin D1 (CCND1/IGH) rear-
rangement in 5.8% of the cells. Induction therapy initially
consisted of four cycles of RVD (REVLIMID, VELCADE, and
dexamethasone) with only partial response. Very good par-
tial response was achieved with six cycles of five-drug com-
bination chemotherapy (liposomal doxorubicin,
cyclophosphamide, bortezomib, lenalidomide, and dexam-
ethasone) that was followed by high-dose consolidative
chemotherapy supported with autologous hematopoietic
stem cell transplantation (April 2011). She continued to have
stable disease when enrolled on clinical trial with VELCADE,
Cytoxan, Chloroquine, and dexamethasone from November
2011 to January 2013. Because of disease progression, the
regimen was changed to pomalidomide and dexamethasone
in October 2013. In January 2014, carfilzomib was added
due to lack of response to the aforementioned regimen.
Pomalidomide was changed to Cytoxan in February 2014
because of toxicity. Afterward she was enrolled in two clin-
ical trials: daratumumab from April to June 2014, and then
REVLIMID and ABRAXANE from August to October 2014. She
continued to have stable disease until October 2014, when
she was started on high-dose carfilzomib, bendamustine,
and dexamethasone due to disease progression and achieved
very good partial response. Maintenance therapy with carfil-
zomib and dexamethasone was continued with serial moni-
toring of serum protein electrophoresis/immunofixation
and serum-free light chain analysis. Her treatment was com-
plicated by left lower extremity venous thromboembolism
for which she received ELIQUIS. Serum-free j light chain
level increased slowly and in March 2016 it was 69.2 mg/dL,
with a faint band in the j region on serum immunofixation
electrophoresis. In addition to disease progression, she
developed symptomatic hypercalcemia (15.6 mg/dL) and
mild kidney insufficiency requiring hospitalization. Elo-
tuzumab with REVLIMID and dexamethasone was initiated
in April 2016, which achieved stable disease. The disease
then progressed with severe cytopenia, and j chain level
increased to 4057 (j:k ratio, 513). A second bone marrow
biopsy performed 8 years later in February 2017 was
hypocellular with overall cellularity of 15%, with CD138, j-
restricted plasma cells representing 85%. Karyotyping was
normal. FISH showed t(11; 14)/CCDN1-IGH translocation
(3.5% of cells). Bone marrow staining for amyloidosis was
negative. She was then treated with panobinostat plus
bortezomib and dexamethasone and partial response was
achieved; no cutaneous lesions were found.
Material and methods

PubMed records reporting a diagnosis of systemic cutaneous
AL amyloidosis associated with MM, including case reports,
case series, and systematic reviews, were reviewed and data
found suitable were analyzed (Table 1) [5–28]. Cases other
than those in English were excluded, as were cases of local-
ized cutaneous amyloidosis and systemic cutaneous amyloi-
dosis without MM. A total of 32 cases were eventually
identified.
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Results

Age, sex, and race

Median age at diagnosis was 61 years (range, 43–83 years)
with two-thirds of women and one-third of men (20 females
and 12 males; Fig. 1). None of the patients were younger
than 40 years. This is different from MM, which had a med-
ian age of 69 [29]. Most patients were white (n = 19); inter-
estingly, only three patients were black (43-year-old
female, 51-year-old female, and 52-year-old male).

Multiple myeloma subtype

The serum protein electrophoresis showed an M spike in 84%
of the patients (4 cases were not reported and in one case
Fig. 1 Age and sex distribution of 32 cases of systemic cutaneous a
Age (range) in years.

Fig. 2 Type of serum M protein in cutaneous systemic amyloid l
patients had an M spike. BJ = Bence Jones; Ig = immunoglobulin; NR
there was no M spike; Fig. 2). Of those patients, 62% had
a monoclonal intact Ig and 38% had a free monoclonal light
chain in the serum [17% patients had unspecified Bence
Jones (BJ) protein]. IgG and IgA MM were found in equal
numbers; lambda (k) chain was present in 14 cases and j
light chain in seven cases, respectively (in 4 cases these
were not reported, 1 case had no M spike, 1 case reported
only as having an M spike, and 5 cases had BJ protein). Upon
excluding the unspecified subtypes of light chains, k free
light chain was slightly higher than j light chain, present
in 66.6% of cases with skin manifestations. There were 18
patients in the subgroup of patients with bullous skin lesions
(56% of all patients): k chain was present in eight, j light
chain in seven, not reported in two, and BJ in one case.
By excluding the two not reported and one BJ, k free light
chain was present in 53.3% of bullous lesions cases. An anal-
ysis of one large review of 869 cases of MM seen at Mayo
myloid light-chain amyloidosis secondary to multiple myeloma.

ight-chain amyloidosis secondary to multiple myeloma: 84% of
= not reported.
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Clinic showed that 61% of the patients were men; 59% had
IgG, with predominant j light chain (60%) [30].

AL amyloidosis light-chain subtype

Fig. 3 reflects that the k free chain is the more common
idiotype in cutaneous AL amyloidosis associated with MM,
both as a free light chain (15% vs. 4%) and as an intact Ig
(38% vs. 24%). The absolute numbers of k and j light chains
are 14 and 7, respectively. Of note, in MM, a 4:1 ratio is
reported for j:k in patients with heavy-chain myeloma,
whereas a 1:4 ratio is reported for j:k in patients with
light-chain myeloma [31].

Bone marrow plasma cells involvement

The reported percentage of bone marrow plasma cell
(BMPCs) is the highest percentage of plasma cells from the
aspirate or biopsy at the time of biopsy. Fig. 4 shows the
number of patients and the equivalent percentage of BMPCs
Fig. 3 Intact immunoglobulin versus free light chains only: 62%
monoclonal light chain in the serum. In the amyloid light-chain amyl
patients of the 21). BJ = Bence Jones; Ig = immunoglobulin.

Fig. 4 The number of patients and its equivalent percentage of bo
cutaneous systemic amyloid light-chain amyloidosis secondary to m
among patients with cutaneous systemic AL amyloidosis sec-
ondary to MM. The mean BMPCs is 38.6%, with 42.8% of
patients having a plasma cell percentage between 10% and
30%. Because of the small number of patients and incom-
plete data, it is unclear whether there is a correlation
between type of monoclonal Ig and plasma cell burden.
However, there is a preponderance of higher BMPCs associ-
ated with free monoclonal light-chain subtype. The mean
percentage of BMPCs in MM patients was 52.9% in an analysis
done by Lee et al. [32].

Cytogenetic and molecular analysis

Cytogenetic and molecular data, however, for the most part
were absent.

Clinical features

Cutaneous manifestations of systemic AL amyloidosis associ-
ated with overt myeloma in 32 patients are shown in Fig. 5.
had a monoclonal intact immunoglobulin and 38% had a free
oidosis light-chain subtype, k was the more common subtype (14

ne marrow plasma cell (BMPC) proliferation among patients with
ultiple myeloma.
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Despite being reported rarely, we found that the bullous
skin lesions are common findings in MM-associated AL amy-
loidosis: 18 of 32 patients had hemorrhagic bullous lesions,
followed by purpura/ecchymosis in eight. Subgroup analysis
Fig. 5 Correlation between cutaneous manifestations and myelom
amyloidosis secondary to multiple myeloma in 32 patients. BJ = Ben

Fig. 6 Correlation between cutaneous manifestations and imm
secondary to multiple myeloma in 32 patients. BJ = Bence Jones; Ig
of cutaneous presentation and light-chain type was consis-
tent with k light-chain predominance: 14 patients of the
21 reported subtypes of free light chain had the k subtype
and seven had the j subtype (Fig. 6).
a immunoglobulin (Ig) subtype of systemic amyloid light-chain
ce Jones; NR = not reported.

unoglobulin light-chain subtype of systemic ALs amyloidosis
= immunoglobulin; NR = not reported.
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Treatment

In our review of the 32 patients, 19 had available treatment
data and received different therapeutic regimens: in gen-
eral, melphalan-based treatment or RVD, VAD (vincristine,
doxorubicin, and dexamethasone) regimens (Table 1). Only
two patients received autologous peripheral blood stem cell
transplant: our patient who is still alive at 8 years postdiag-
nosis [4] and a 58-year-old man who achieved complete
remission at 2.5 years after the diagnosis [22].

Survival

Of the 19 patients for whom data were available, 17 have
died, with most of them in the first 6 months since diagnosis
(11/17 patients; Fig. 7). The overall prognosis appears to be
poor for patients with AL amyloidosis associated with mye-
loma compared with those with myeloma without amyloido-
sis. In the emerging era of novel drug regimens, MM survival
improved significantly with the median cohort overall sur-
vival (OS) increasing to 43 months in 2008 from 30 months
between 1980 and 2001 [33]. The median cohort OS is
expected to improve with better scientific understanding,
targeted therapy, and precision medicine. A retrospective
analysis of 46 patients by Dinner et al. [34] found that
patients with AL amyloidosis with myeloma-associated
end-organ damage or higher degree of BMPC infiltration
have a worse outcome than those with smoldering myeloma
(1-year OS 39% vs. 81%; p = .005). Further studies showed a
median OS of 10.6 months for patients with AL amyloidosis
with active myeloma, 16.2 months for AL patients with
smoldering myeloma, and 46 months for patients with AL
amyloidosis only [35]. AL amyloidosis comprises many man-
ifestations with the predominantly involved organs being
the kidney, heart, liver, peripheral nerves, and gastroin-
testinal tract. To the best of our knowledge, there have
been no large studies reporting the outcome for the sub-
group of patients with AL amyloidosis with myeloma and
cutaneous involvement.

Our present study found that the patients with AL
amyloidosis-associated myeloma with skin involvement had
even worse prognosis. This might be in part because patients
Fig. 7 Survival analysis: most patients died in the first
6 months since diagnosis.
are sick at the time of diagnosis and ability to tolerate
chemotherapy compromises survival. It remains a matter of
debate if additional possible mechanisms are responsible
for poor outcome such as difference in the biology of the
plasma cell clone, anatomical distribution, whole body amy-
loid load, retention of amylogenic free light chains in the cir-
culation as a result of renal impairment; correlation between
the histologic regressions of amyloid with normalization of
serum-free light chain; late detection due to possible indo-
lent AL amyloidosis with skin involvement that slowly pro-
gresses to MM. Thus, we will need to include and investigate
more cases to answer this question definitely. Of note, AL
amyloidosis with extensive organ involvement also had an
OS of 6 months; hence, myeloma-associated AL amyloidosis
with dermal involvement might possibly reflect an extensive
organ involvement that translates into a poor prognosis.
Whether this is due to amyloid fibril resistance to proteolytic
degradation and tissue glycosaminoglycans or specific cell-
surface receptors will need to be studied further.

Discussion

Systemic AL amyloidosis and MM are intimately connected
through their cell of origin and the cutaneous manifestations
seen between these are indistinguishable. Several reports
describe a wide constellation of skin manifestations of sys-
temic AL amyloidosis, with the most common findings being
petechia, purpura, ecchymosis, and macroglossia [36].
Macroglossia was recorded in 30% of people in an analysis
of 1388 Mexican individuals with systemic AL amyloidosis
[37]. Other more common cutaneous lesions are the macular
and papular types and the rare nodular form: a 45-year-old
woman with macroglossia and eyelids/lower chest papular
eruptions [38], a 75-year-old man with diffuse body nodular
lesions (2–5-cm nodules over the scalp and trunk, and few
lesions on the extremities) [39]. Bullous lesions, sclero-
derma, or condyloma-like picture, alopecia, or nail dystro-
phy can also be an initial presentation. AL amyloidosis-
associated bullous skin lesions have been reported previ-
ously: a 51-year-old man with monoclonal k light-chain amy-
loidosis with periorbital purpura and hemorrhagic bullae
[40]; a 63-year-old woman with periorbital and peribuccal
petechiae and hemorrhagic bullae of the breasts and abdo-
men [41]; a 56-year-old black man with subepidermal bullous
skin amyloidosis [42]. Ruzicka et al. [43] reported a case of a
45-year-old woman with chest bullous amyloidosis in addi-
tion to a review of bullous amyloidosis cases previously
reported in the literature (associated or not with MM).
Therefore, AL amyloidosis without overt myeloma can also
present as bullous hemorrhagic lesions. The prognosis of AL
amyloidosis varies considerably depending on the extent of
organ involvement and treatment approach. Median survival
may be as short as 4–6 months, with cardiac failure and
infection being the main causes of death [44]. By contrast,
patients with limited organ involvement can expect a med-
ian OS over 5 years [45]. The first-line regimes for AL amyloi-
dosis and patient survival are high-dose melphalan and
autologous stem cell transplantation (OS, 6.3 years) [46],
high-dose melphalan (median OS, 22.2 months), melphalan
plus high-dose dexamethasone (median OS, 56.9 months
[47]; range, 6–43 months [48]).
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MM is rarely associated with skin lesions, with cutaneous
plasmacytoma being the most specific form as reported by
Harati et al. [49]. A retrospective analysis of 115 patients
by Kois et al. [50] reported nonthrombocytopenic purpura
as the most common cutaneous manifestation.

It is extremely rare for AL amyloidosis to progress to MM
when compared with MM because patients with AL amyloi-
dosis do not live enough to develop MM. Rajkumar et al.
[51] described a case series of six patients with AL amyloi-
dosis who progressed to MM. It was noted that a subgroup
of patients with fairly indolent AL amyloidosis can progress
to MM, especially those without significant cardiac or hep-
atic involvement. Although the majority of MM patients do
not have associated systemic AL amyloidosis, approximately
15% of Ig light chains have the capacity to transform into
insoluble, B-sheet fibrillary protein [52]. In one study of
494 cases of primary systemic amyloidosis, only 13% of cases
were associated with MM; other monoclonal gammopathies
were associated specifically with monoclonal gammopathy
of undetermined significance and smoldering myeloma
(15% and 3% of cases, respectively) [53].

In fact, two main groups of monoclonal-related skin
lesions were described: one group as a direct sequence of
malignant process, due to either plasma cell proliferation
with subsequently increased serum monoclonal Ig or direct
infiltration of plasma cells in the skin; the second group
was skin lesions associated with an M component. López
et al. [5] illustrated the wide and variable constellation of
common and less common dermatologic features of
myeloma-associated amyloidosis. Bullous skin lesions are
considered rare cutaneous manifestations. In our review,
of the 32 patients, 18 (56%) presented with bullous lesions,
eight (25%) with purpura/ecchymosis, and five (15%) with
skin papules or nodules.

AL amyloidosis is a disease of elderly with the median age
at diagnosis of 64 years and approximately 70% male pre-
dominance [54,55]. All races can be affected, but there
are little data about whether the incidence varies by ethnic-
ity. Our analysis showed a median age of diagnosis of
61 years for patients with systemic AL amyloidosis associ-
ated with overt myeloma, and female predominance.

In systemic AL amyloidosis, the clonal plasma cells
express light chains of the k isotype more frequently than
the j isotype, with a ratio of approximately 3:1 [56].

We found that IgG and IgA MM were equally distributed;
62% of patients had a monoclonal intact Ig and 38% had a free
monoclonal light chain in the serum. There is a preponder-
ance of k light chains over j light chains (14 vs. 7, respec-
tively) in patients with cutaneous AL amyloidosis with MM.
In the subgroup of patients with bullous skin lesions, k light
chain was present in eight cases and j light chain in seven
cases. All j light-chain subtypes presented with bullous
lesions and no other cutaneous types of lesions. Whether k
light-chain subtype is the predominant subtype remains a
matter of debate because this study is limited by its retro-
spective analysis, the small of patients analyzed, and about
one-third of light-chain subtypes not being reported. The
extent of BMPCs is wide, with 42.8% of patients having a
plasma cell percentage between 10% and 30%.

What determines the particular cutaneous manifestation
in a given individual depends on several factors, some of
which are understood, whereas others are not. Substantial
emerging data indicate that organ tropism is partially
related to function of light-chain variable region (IGVL) as
well as to some chromosome abnormalities. The recent arti-
cle by Kourelis et al. [57] provides deep insight into a con-
cept that the IGVL gene family is partially responsible for
different organ tropism. Prior investigations have demon-
strated that t(11; 14) is an important prognostic factor,
which is being seen in about half of AL patients (15% in
patients with MM) [58]. An abstract presented at ASH 2015
showed that the t(11; 14)-positive AL group tended to have
shorter OS when compared with negative AL cases. By con-
trast, in MM patients, the positive group tended to have
superior OS [59]. However, the significance of t(11; 14) in
AL associated with MM was not addressed.

The past few years have seen significant progress in the
management of patients with MM. The prognosis of AL asso-
ciated with MM remains poor and the treatment has not yet
been well defined. Bahlis et al. [60] recommended to pro-
ceed directly to stem cell transplantation in transplant-
eligible patients, omitting induction therapy, as analysis of
some studies that included only AL amyloidosis showed no
OS benefit with induction chemotherapy.

Conclusions

In this review, we analyzed the spectrum of cutaneous man-
ifestations of AL amyloidosis associated with overt mye-
loma. The present findings suggest that the prevalence of
bullous amyloidosis is likely to be underestimated. The anal-
ysis showed a predominance of AL amyloidosis in white peo-
ple with the k free light-chain subtype being slightly more
common among patients with cutaneous AL amyloidosis
associated with MM. All j light-chain subtypes presented
with bullous lesions and no other cutaneous types of lesions.
With consideration of BMPCs’ involvement, there is a pre-
ponderance of higher BMPCs associated with free mono-
clonal light-chain subtype. Interestingly, many cutaneous
features are similar and what dictates the amyloidogenic
potential of Ig light chains, the type, and the level of organ
involvement continues to be an active area of interest. This
study is limited by its retrospective analysis, lack of suffi-
cient data, and the small number of patients analyzed, all
of which may limit the interpretation of the results.
Although the number of reported cases we were able to ana-
lyze based on available clinical and laboratory information
is small, the results of this paper suggest that k free light-
chain subtype MM is more commonly associated with AL
amyloidosis in patients with skin manifestations, and this
should stimulate further clinical research.
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