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ABSTRACT

Psoriasis is a skin condition that affects over 100
million people worldwide, while multiple
myeloma (MM) accounts for 10% of all hema-
tologic malignancies in the US. There has been
limited research on the intersection of psoriasis
and MM, and clinicians often face difficult
decisions in treating patients diagnosed with
both conditions. For instance, the management
of psoriasis with systemic immunotherapies in
MM patients can be challenging because of
concern about immunosuppression and possi-
ble worsening of MM. Online crowdsourcing
platforms have recently become innovative
tools that can actively empower patients in

scientific research by enabling the contribution
of health data. One such platform, HealthTree�,
helps MM patients find optimal myeloma
treatments and has registered[ 6000 patients,
many of whom have uploaded medical records
and genetic profiles. By taking advantage of
patient health data available on HealthTree,
researchers can gain a greater understanding of
the clinical characteristics and treatment
responses of patients diagnosed with psoriasis
and MM. In this case series, we first report a
psoriasis and MM patient treated with the IL-17
inhibitor ixekizumab who demonstrated a
temporary, 2-month improvement in MM
biomarkers (M-protein, kappa, and kappa:-
lambda ratio). We then report on the clinical
characteristics of 18 patients with verified pro-
files on HealthTree indicating concurrent pso-
riasis and MM conditions. We surveyed gender,
age, psoriasis type, psoriasis treatment history,
myeloma type, myeloma genetic features, and
myeloma association with bone damage,
hypercalcemia, or osteopenia. Four patients
were treated with systemic immunomodulators
for psoriasis, with responses suggesting that
these therapies did not worsen MM progression.
Our results validate crowdsourcing as a way to
assess patient demographics and treatment
responses for use in dermatology research. We
examine the demographics of patients diag-
nosed with psoriasis and MM and investigate
the use of systemic immunomodulators for
treatment of psoriasis in MM patients.
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Key Summary Points

Why carry out this study?

There has been limited research on the
intersection of psoriasis and multiple
myeloma (MM), and providers often face
difficult decisions in treating patients
diagnosed with both conditions

Interleukin-17 (IL-17) has been identified
as a cytokine that promotes both psoriasis
and MM; however, the use of IL-17
inhibitors in patients with MM has not
been examined

By crowdsourcing patient health data
using the HealthTree platform, we can
gain a greater understanding of the
clinical characteristics and treatment
responses of patients diagnosed with both
psoriasis and MM

What was learned from the study?

We identified a patient with psoriasis and
active MM who was treated with the IL-17
inhibitor ixekizumab and who then
experienced a transient reduction in her
MM serologic markers

To further study psoriasis and MM, we
identified 18 patients on HealthTree, a
MM crowdsourcing platform. We
analyzed information on gender, age,
psoriasis type and treatment history,
myeloma type and genetic features, and
myeloma association with bone damage,
hypercalcemia, or osteopenia

Among the 18 subjects, 4 patients were
treated with a systemic
immunomodulator for psoriasis with no
obvious worsening of MM progression

INTRODUCTION

Traditionally, patients have been difficult to
engage in clinical research and analysis. How-
ever, online crowdsourcing platforms have
become innovative tools that can empower and
actively engage patients in the research process
by enabling the contribution of health data,
ideas, and observations. Platforms such as
CureTogether and Citizen Pscientist have
enrolled thousands of patients to generate de-
identified patient data for clinical study [1]. The
recently launched HealthTree� platform, an
online ecosystem that helps multiple myeloma
patients find their best myeloma treatments and
accelerate research toward a cure, has registered
[6000 patients, many of whom have uploaded
verified medical records and genetic profiles [2].

To date, there has been limited research on
the intersection between psoriasis and multiple
myeloma (MM), and providers often face diffi-
cult decisions in treating patients diagnosed
with both conditions. Psoriasis is a chronic
inflammatory skin disease that is estimated to
affect[ 100 million people worldwide [3]. MM
accounts for 10% of all hematologic malignan-
cies, with[ 30,000 new cases diagnosed in the
US each year [4]. Although there are many
effective systemic treatments for psoriasis,
including therapies targeting tumor necrosis
factor a (TNF-a), interleukin 17 (IL-17), and
interleukin 23 (IL-23), the use of systemic
agents in patients with malignancies is contro-
versial because of concerns of immunosuppres-
sion and potential cancer progression. This is
particularly true for hematologic malignancies,
in which elevated rates of lymphoma in
patients receiving anti-TNF agents have been
reported [5].

Here, we present a case series analyzing the
deidentified health data of 18 patients enrolled
in HealthTree who were diagnosed with psori-
asis and MM. The study results indicate that
medical research can be greatly enhanced by
crowdsourcing patient health data via online
platforms, especially for intersecting patient
populations such as those diagnosed with both
MM and psoriasis. Our findings provide further
insight for the management of systemic
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psoriatic therapies in patients with existing
myeloma. Consent for publication was received
from the index patient; the digitally crowd-
sourced patient data were determined to be
exempt by the Western Institutional Review
Board (IRB) under exemption code 45 CFR §
46.104(d)(2). This case report was conducted
according to the principles of good clinical
practice guidelines ICH GCP and according to
the ethical principles of the Declaration of
Helsinki.

CASE PRESENTATIONS

Index Case

We first evaluated Patient 1, a 52-year-old
female with a 30-year history of guttate psoriasis
without psoriatic arthritis. Her psoriasis was
generally well managed with topical therapy
(clobetasol and hydrocortisone creams) and
heliotherapy.

At age 43, Patient 1 was diagnosed with
Durie-Salmon stage 3A IgG kappa MM, with
genetic profiling showing trisomy 9 and 11,
tetrasomy 15, and a t(14;20) translocation. She
was found to have diffuse osteolytic lesions
throughout the body, and subsequently under-
went dexamethasone, cisplatin, doxorubicin,
cyclophosphamide and etoposide (D-PACE) and
bortezomib, thalidomide, and dexamethasone
(VTD) chemotherapy treatment. Tandem
autologous stem cell transplantation (ASCT)
was performed, followed by a year of mainte-
nance therapy with VTD and an additional year
with dexamethasone, after which Patient 1
achieved a complete remission (CR) approxi-
mately 1 year after initial MM diagnosis. Dex-
amethasone maintenance was started
immediately for 1 year, and the patient
remained in stringent CR with consistent
monitoring.

However, at age 48, despite no evidence of
active myeloma on imaging, bone marrow
biopsy showed 5% presence of plasma cells,
which is at the borderline level for MM recur-
rence. Osteoporosis-preventing infusions were
subsequently administered every 3 months and
markers were closely tracked for the following

4 years; M-protein and serum markers (e.g.,
albumin, creatinine) remained stable, and no
acute findings or evidence of active disease
progression was noted.

At age 52, Patient 1 was noted to have a
sharp increase in MM biomarkers, including
kappa and urine paraprotein. She also devel-
oped a psoriatic flare with lesions noted on the
posterior neck, right lower abdomen, and chest.
There was mild scaling and induration of pso-
riatic lesions, and she was prescribed topical
creams and started on ixekizumab therapy.
Ixekizumab was selected based on its estab-
lished efficacy in psoriasis and studies suggest-
ing a pathogenic role for IL-17 in the
progression of MM [6]. Twelve days after the
first loading dose injection of ixekizumab, the
patient developed urticarial wheals appearing
on the abdomen, trunk, and head and neck.
This eruption resolved after a 1-week course of
prednisone 40 mg and fexofenadine. In the
patient’s first MM biomarker assessment after
the start of ixekizumab, drops in her kappa:-
lambda ratio, kappa free light chain, and
M-protein levels were observed (Fig. 1). A fur-
ther decrease in these clinical markers was
found in a second assessment 2 weeks later.
Thereafter, these markers fluctuated in a range
below the highest peak. The patient reported
minimal efficacy of ixekizumab for her psoriasis
and thus decided to discontinue use after
2 months.

Case Series Using Digital Crowdsourcing

To further understand clinical features and
treatment responses among patients with both
MM and psoriasis, health data crowdsourced on
HealthTree were used. A total of 1505 Health-
Tree enrollees had verified physician diagnoses
of myeloma, and psoriasis was present in 4.9%
(n = 73) of this population. Surprisingly, psori-
asis was one of the most frequent co-morbidities
found in the HealthTree myeloma patient
population, alongside conditions such as
osteopenia, inflammatory bowel disease, and
gout. Our questionnaire (Table S1) was admin-
istered to HealthTree patients (n = 73) with
verified health records showing diagnosis of
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both psoriasis and MM. The questionnaire
yielded 18 complete responses, including from
Patient 1 described above. Findings pertaining
to psoriasis are summarized in Table 1, while
myeloma features are summarized in Table 2.
Characteristics evaluated in the questionnaire
include gender, current age, age of diagnosis,
psoriasis type, psoriasis treatment history,
myeloma type and genetic features, and mye-
loma association with bone damage, hypercal-
cemia, or osteopenia.

Among respondents, the mean age of psori-
asis diagnosis was 35.9 (SD 8.2), while the mean
age of myeloma diagnosis was 57.1 (SD 8.6). In
most patients, diagnosis of psoriasis occurred
well before diagnosis of myeloma (mean differ-
ence of 21.2 years). Seven out of 18 respondents
identified as female (38.9%), and the most
common type of psoriasis diagnosed was plaque

(44.4%), followed by palm/sole (16.7%), guttate
(11.1%), and inverse (5.6%). Two patients
(11.1%) indicated that their psoriasis treatment
(topical steroids) had improved their MM, and
33.3% indicated they were uncertain. No
patients reported that psoriasis treatment had
negatively influenced myeloma progression,
and 50% were uncertain. Psoriasis treatments
were most commonly topical steroids, followed
by tar, phototherapy, heliotherapy, and anti-
fungal or immunosuppressive agents.

Myeloma diagnoses included MM (72.2%),
smoldering myeloma (33.3%), and monoclonal
gammopathy of undetermined significance
(27.8%)—several patients were diagnosed with
multiple subtypes. The types of myeloma rep-
resented included IgG kappa (50.0%), IgA kappa
(11.1%), IgA lambda (11.1%), and IgM lambda
(5.6%) as well as 22.2% uncertain. Among

Fig. 1 Myeloma markers for Patient 1. Standard myeloma
prognostic laboratory tests, including M-protein, kappa
free light chain (FLC), and kappa/lambda FLC ratio were
tracked across the ixekizumab treatment start and end

date. The double arrows indicate the period of ixekizumab
treatment from September 2019 to December 2019
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respondents, 29.4% reported bone damage (e.g.,
fracture), 16.7% reported hypercalcemia, and
33.3% reported osteopenia.

Out of all respondents, Patients 1, 6, 10, and
16 had received treatment with systemic thera-
pies: ixekizumab (anti-IL17), apremilast (anti-
PDE4), ustekinumab (anti-IL12/IL23), and cer-
tolizumab (anti-TNF), respectively. These four
patients affirmed that systemic psoriasis treat-
ment did not worsen their initial MM, with two
patients demonstrating temporary or unclear
improvement in MM control following systemic
therapy. No other differences specific to this
subgroup of patients were found.

Consent for publication was received from
the index patient; the digitally crowdsourced
patient data were determined to be exempt by
the Western Institutional Review Board (IRB)
under exemption code 45 CFR § 46.104(d)(2).
This case report was conducted according to the
principles of good clinical practice guidelines
ICH GCP and according to the ethical principles
of the Declaration of Helsinki.

DISCUSSION AND CONCLUSIONS

To our knowledge, no studies have examined
the clinical characteristics and treatment of
patients diagnosed with both psoriasis and
myeloma, prompting our examination of this
subpopulation using HealthTree. MM is a
hematologic cancer of terminally differentiated
plasma cells with an increasing global burden,
accounting for approximately 10% of all
hematologic malignancies in the US in 2017 [7].
Patients present with a distinct set of symptoms
indicating monoclonal gammopathy as the
cause of end-organ damage, including hyper-
calcemia, renal insufficiency, anemia, and bone
disease with lytic lesions. In combination with
these clinical features, a diagnosis is made
basedon blood and urine laboratory tests,
imaging, and bone marrow aspiration or biopsy.
While smoldering myeloma and monoclonal
gammopathy of undetermined significance
(MGUS) often precede MM, treatment is not
typically initiated until disease progresses to
MM, a more symptomatic state. Following
diagnostic workup and risk stratification,

treatment strategy typically involves
chemotherapy followed by autologous stem cell
transplantation or immunomodulatory main-
tenance to prevent future MM recurrence.
Patients are followed with prognostic markers
including M-protein, bone marrow biopsy, and
kappa and lambda free light chain (FLC) con-
centrations to assess for myeloma progression.

Among respondents who did know their
myeloma genetic diagnosis, only four sub-
types—IgG kappa, IgA kappa, IgA lambda, and
IgM lambda—out of ten possible subtypes were
represented. The majority of respondents were
IgG kappa, which suggests that future research
is needed to determine whether patients with
certain myeloma subtypes may have a predis-
position toward the development of psoriasis,
or vice versa.

Our case series gives important insights for
patients with a dual diagnosis of psoriasis and
MM. Epidemiologic studies have shown that
psoriatic patients have elevated risks for the
incidence of certain cancers such as lymphoma,
possibly due to chronic inflammatory processes
[8]. Regarding MM, a study of[ 890,000 psori-
asis patients and 4.4 million age- and sex-mat-
ched controls showed an elevated incidence of
MM in psoriasis patients (HR 1.26 [95% CI
1.07–1.48]) [9]. Moreover, the use of certain
systemic immunotherapies for the management
of psoriasis may increase the risk of cancer. For
example, use of anti TNF-a biologics has been
associated with increased non-melanoma skin
cancer rates, particularly for cutaneous squa-
mous cell carcinoma [10].

Several immunomodulators and biologic
therapies for psoriasis currently exist, including
but not limited to adalimumab, etanercept,
infliximab, certolizumab, tildrakizumab,
guselkumab, risankizumab, ustekinumab, bro-
dalumab, ixekizumab, and secukinumab. While
the literature has not reported on the use of
biologic therapies for the specific management
of psoriasis in patients affected by MM, the use
of these biologics has been studied in MM
patients with other diseases of immune etiol-
ogy, including Crohn’s disease and rheumatic
arthritis. In two case studies of MM patients
with Crohn’s disease, neither adalimumab nor
infliximab worsened MM symptom severity,
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while etanercept used for rheumatic arthritis
was non-significantly associated with reduced
risk of MM in a retrospective case-control study
[11–13]. No other studies examined the use of
biologics for psoriasis in patients with MM,
pointing to the need for additional research on
immunomodulatory biologics in patients with
psoriasis and MM.

Our index patient with psoriasis and MMwas
treated with ixekizumab, an IL-17 inhibitor. IL-
17 is a known molecular driver of psoriasis, and
recent preclinical research has also implicated
the involvement of IL-17 in MM disease pro-
gression [14, 15]. For instance, anti-IL-17A
human monoclonal antibody (mAb) adminis-
tration has demonstrated the ability to reduce
MM proliferation, growth, and progressive bone
damage in mice [15]. In this study, Prabhala
et al. demonstrated that anti-IL-17A mAb
downregulates MM cell growth by blocking IL-6
production and significantly reducing osteo-
clast proliferation. Immune-competent mouse
studies showed a significant reduction in tumor
volume following subcutaneous mAb injection.
Earlier studies further elucidated the role of IL-
17 production by T-helper 17 (TH17) cells in
promoting MM cell growth and contributing to
general immune dysfunction [14]. IL-17 leads to
myeloma cell colony formation, adhesion to
bone marrow stromal cells, and significantly
increased growth in vivo in murine xenograft
models using MM patient tissue. Interestingly, a
recent publication by Duffield et al. indicated
that in classical Hodgkin lymphoma the IL-17/
IL-23 axis is also key to the ongoing pathogen-
esis, which is resistant to checkpoint inhibition
by existing anti-PD-1 drugs [16]. Therefore,
further study of anti-IL-17 biologic use in pso-
riasis patients with MM, and potentially other
hematologic malignancies, is warranted. Our
first patient demonstrated temporary improve-
ment in her MM biomarkers after starting
ixekizumab, but discontinued ixekizumab after
2 months because of lack of psoriasis efficacy
and unclear effect of ixekizumab on her MM
biomarkers in the long term. It will be inter-
esting to determine whether IL-17 blockade is
beneficial in blocking the progression of these
malignancies and whether such therapy can be
safely used in the setting of psoriasis or other

anti-IL-17 approved conditions such as psoriatic
arthritis and ankylosing spondylitis.

HealthTree is a powerful tool that enables
the clinical study of health data from myeloma
patients who are also diagnosed with other
conditions, including psoriasis. This case series
is an example of how crowdsourcing can facili-
tate the easy collection of deidentified clinical
data of patients across the globe to enable
research and analysis for accelerated treatment
findings and practices. For instance, the preva-
lence of psoriasis and myeloma is between
0.91% and 3.15% in the US, respectively, and
the co-occurrence would have been even rarer,
but HealthTree allowed us to quickly reach our
target demographic for clinical study [17]. This
includes the gathering of valuable clinical
characteristics—for instance, our study reports
that patients generally develop psoriasis much
earlier than MM with an average difference of
21.2 years in time of diagnosis, which has
implications for close monitoring of psoriasis
therapies given new malignant diagnoses.

Our survey results show that among the four
patients who had been treated with systemic
immunotherapies for psoriasis, none reported
the worsening of myeloma during the study
period. Encouragingly, two patients indicated a
temporary (Patient 1) or unclear (Patient 16)
improvement in MM progression as indicated
by the prognostic markers described above (M-
protein, kappa FLC, and kappa to lambda FLC
ratios). Specifically, Patient 1 was treated with
ixekizumab, an IL-17 inhibitor, and demon-
strated a temporary improvement in her mye-
loma prognostic markers for 2 months before
reverting back to her original trajectory. There-
fore, our results warrant further investigation of
the use of systemic immunotherapies such as
ixekizumab in treating patients with psoriasis
and MM.

In conclusion, the analysis of crowdsourced
health data through platforms such as Health-
Tree can yield significant results for treatment
of dermatologic conditions such as psoriasis.
This case series is the first to examine the clin-
ical characteristics and treatment of patients
diagnosed with both psoriasis and MM.
Encouraging results from four patients in this
study indicate that systemic biologic
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immunotherapies for psoriasis can potentially
be used in individuals with comorbid malig-
nancies such as MM. Further research in this
area, particularly the use of anti-IL-17 biologics,
should be explored.
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