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1 | INTRODUCTION

Mastocytosis is a rare immune disease broadly catego-
rized into cutaneous mastocytosis (CM) and systemic
mastocytosis (SM)." The second most common subtype of
SM is systemic mastocytosis with an associated hemato-
logic neoplasm (SM-AHN).” The coexistence of SM and
multiple myeloma (MM) is especially uncommon, rep-
resenting around 3-4% of cases of SM-AHN.? Treatment
of SM-AHN predominantly targets the concurrent hema-
tologic malignancy.® In patients with newly diagnosed
MM, immunomodulatory drugs (IMiDs), such as lena-
lidomide, are frequently used as part of an induction
regimen.? Lenalidomide is known to stimulate helper
CD4 as well as cytotoxic CD8 T-cell immunity, poten-
tially as part of its mechanism of action against MM.>°
This stimulation of T-cell function may at times become
pathologic in circumstances when enhanced T-cell acti-
vation may lead to increased harm, as seen in reports of
increased rates of graft-versus-host disease during lena-
lidomide maintenance after allogeneic stem cell trans-
plant.”® There has also been increasing attention looking

lidomide based therapy.
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Lenalidomide is an IMiD drug which has been associated with a variety of poten-
tial immune related complications. We describe the case of a patient with newly
diagnosed multiple myeloma along with a history of systemic mastocytosis who

developed evidence of an autoimmune enteropathy shortly after initiating lena-
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at the association of lenalidomide and the development of
autoimmunity through disruption of immune homeosta-
sis.” Lenalidomide has been shown to lead to an increased
risk of development of autoimmune diseases, even when
compared to other IMiDs such as thalidomide.'® Here,
we describe an unusual case of a patient with SM with
associated MM who developed autoimmune enteropathy
(AIE) suspected to be induced by lenalidomide therapy.
This case highlights the need to keep a patient's history
of immune disease into consideration during selection of
treatment for MM.

2 | CASE REPORT

In July 2018, a 56-year-old man with a history of urti-
caria pigmentosa (diagnosed in 1992) presented after he
was found to have an elevated serum total protein level
of 8.9 g/dL during routine laboratory work. Further
workup revealed immunoglobulin (Ig)G level of 496 mg/
dL, IgA level of 3201 mg/dL, IgM level of <25mg/dL, -2
microglobulin level of 3.9 mg/L, lactate dehydrogenase of
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130U/L, and a creatinine of 0.82mg/dL. Serum protein
electrophoresis showed a monoclonal band within the beta
fraction, identified as IgA-x by serum immunofixation. A
bone marrow biopsy revealed 80% average cellularity with
approximately 50% CD138%, kappa-restricted plasma cell
infiltration by immunohistochemical staining and several
clusters of atypical, spindled mast cells that expressed
CD117*, tryptase, and aberrant CD25". Fluorescence in
situ hybridization (FISH) analysis was negative for IgH
rearrangements, deletions of chromosome 13ql4, and
deletion of chromosome 17p13.1. Karyotyping revealed a
normal male chromosome complement. Skeletal survey
was without lytic bone lesions. He was diagnosed with
systemic mastocytosis with an associated hematologic ne-
oplasm (SM-AHN) of smoldering myeloma. He was then
monitored expectantly for 3 months, where a rise in IgA
was noted from 3201 mg/dL to 3951 mg/dL. A repeat bone
marrow biopsy was performed showing normocellular
marrow (approximately 50-60% average cellularity), a rise
in plasmacytosis to 60-65% of nucleated marrow cells as
well as 10% atypical mast cell involvement (See Figure 1).
Repeat FISH revealed hyperdiploidy of chromosome 11
and low-level gain of 1q21. On the basis of fulfilling this
biomarker of disease as per the International Myeloma

Working Group (IMWG), he was diagnosed with SM-
AHN IgA-x MM, Revised International Staging System
(R-ISS) stage II as the associated hematologic neoplasm.
In January 2019, the patient started clarithromy-
cin, lenalidomide, and dexamethasone (BiRd) induc-
tion therapy as previously published."' IgA decreased
from 3951 mg/dL on January 8, 2019, to 2280mg/dL on
February 6, 2019. At the end of February 2019 during
cycle 2 of BiRd therapy, he developed severe non-bloody
diarrhea (>10 stools per day) associated with diffuse ab-
dominal cramps necessitating hospitalization for intrave-
nous hydration and eventually total parenteral nutrition
due to oral food intolerance. Initial trial of therapy with
a bile acid sequestrant did not lead to symptom improve-
ment. Computed tomography (CT) imaging of the abdo-
men and pelvis without contrast demonstrated multifocal
small bowel wall thickening with associated adjacent fat
stranding. Extensive infectious workup was negative. He
underwent upper and lower endoscopy with multiple bi-
opsies during his hospitalization which tested negative for
amyloidosis and revealed a variable degree of epithelial
cell atrophy, marked paucity of goblet cells and Paneth
cells without associated inflammatory cell infiltrates with
a pattern of injury described as reminiscent of that seen
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FIGURE 1 Bone marrow biopsy from December 21, 2018. (A): Hematoxylin & eosin (H&E) stain X20 demonstrating 50-60% average
bone marrow cellularity; (B): CD138 stain demonstrating 60-65% plasma cell infiltration; (C): Cluster of CD117" mast cells; (D): CD25 stain

for mast cells and plasma cells
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in graft-versus-host disease, autoimmune enteropathy, or
immunotherapy type drug-related injury (See Figure 2).
Mast cells were found in increased density within the
lamina propria, but no confluent infiltrates suspicious
for systemic mastocytosis directly involving the GI tract
were present. Bile acid malabsorption is a common cause
of diarrhea associated with lenalidomide. However, the
patient's severe and sudden onset of diarrhea, lack of
response to bile acid sequestrant, imaging findings sug-
gestive of enteritis, and biopsy findings all supported the
diagnosis of an inflammatory/immune-mediated enterop-
athy. He was diagnosed with immune-mediated gastroen-
teropathy likely related to lenalidomide and started on
1 mg/kg methylprednisolone with improvement in diar-
rhea. He was discharged from the hospital approximately
1 week after admission on an oral prednisone taper.

After completing the steroid taper, in May 2019, he
began second-line therapy for his MM with ixazomib and
dexamethasone. Although kappa-free light chains began
to decrease from 17.1 mg/dL on June 4, 2019, to 5.2 mg/
dL on June 25, 2019, IgA levels began to increase from
1098 mg/dL to 1232mg/dL during the same time period.
Daratumumab was added to the regimen in August 2019
to augment therapy, and he reached a very good partial
response (VGPR). As of March 2021, he remained on da-
ratumumab, ixazomib, and dexamethasone with a stable
VGPR and no evidence of recurrence of his autoimmune
gastroenteropathy.

3 | DISCUSSION

Mastocytosis is a rare disorder of the immune system
defined by excessive proliferation of mast cells in one or
more organs.' Broadly, mastocytosis is classified into cu-
taneous mastocytosis (CM) when limited to the skin and
systemic mastocytosis (SM) when involving extracutane-
ous organs, most often the bone marrow.” Urticaria pig-
mentosa (UP) is a type of cutaneous mastocytosis most
frequently occurring in childhood."” In children, the
prognosis for UP tends to be very good with most cases
resolving by puberty; whereas adult-onset CM tends to
persist lifelong and is highly indicative of underlying sys-
temic mastocytosis.'** There are multiple subtypes of
SM with the second most common being systemic mas-
tocytosis with an associated hematologic neoplasm (SM-
AHN)."® Patients with SM-AHN must satisfy the World
Health Organization (WHO) criteria for both SM and the
associated hematological neoplasm. In most cases, the as-
sociated hematologic malignancy involves a myeloid cell
line malignancy, and associated plasma cell disorders, as
seen in our patient, are less common.>® In a series of 138
patients diagnosed with SM-AHN, Pardanani et al. found

5 patients (3.6%) with coexistent SM and MM?. 1t is un-
known how long our patient's UP may have overlapped
with the existence of an asymptomatic plasma cell disor-
der precursor, such as monoclonal gammopathy of unde-
termined significance (MGUS) or smoldering myeloma,
during the interval prior to his diagnosis of MM.

The treatment of SM-AHN is primarily directed at the
AHN.? In this case, our patient with concurrent MM was
treated with upfront clarithromycin, lenalidomide, and
dexamethasone (BiRd). In patients with newly diagnosed
MM, BiRd therapy was shown to have an overall response
rate of 90%."” In a case-matched study, compared with
lenalidomide and dexamethasone alone (Rd), patients
with untreated MM who received BiRd therapy had im-
proved complete response (45.8% vs. 13.9%, p<0.001)
and progression-free survival (PFS) (median 48.3 vs
27.5 months, p = 0.044)."® The increased myeloma treat-
ment response associated with the addition of clarithro-
mycin to lenalidomide and dexamethasone may be in part
related to increased glucocorticoid exposure through inhi-
bition of dexamethasone metabolism via CYP3A4." This
hypothesis is supported by the results of a study of BiRd
vs Rd as initial therapy in upfront non-transplant eligible
MM treatment.? In this study, BiRd did induce deeper re-
sponses than Rd, however, was also associated with more
treatment toxicity likely due to greater steroid exposure.*’

Immunomodulatory drugs (IMiDs), such as lenalido-
mide are widely used in the treatment of both newly di-
agnosed MM and relapsed/refractory MM.* Lenalidomide
is a thalidomide analog that acts through the binding of
cereblon by inducing the selective ubiquitination of cellu-
lar proteins leading to proteasomal degradation and ulti-
mately the death of MM cells.* Furthermore, lenalidomide
also has been shown to alter cytokine production which
is part of the immunomodulatory effect.”’ Lenalidomide
down-regulates pro-inflammatory cytokines such as
TNF-a, IL-1, and IL-6 and leads to increased secretion of
IL-2 and IFN-y which stimulates both T cell and natural
killer cell activity.*'

The major adverse effects of lenalidomide therapy in-
cludes myelosuppression, increased risk of thromboem-
bolic events when combined with corticosteroids, and a
risk of secondary primary malignancies.”>** However,
over several years, there has been an accumulation of ev-
idence regarding the relationship between lenalidomide
and a variety of autoimmune diseases.’ In 2009, Dasanu
and Alexandrescu published a case report of a patient
with MM treated with lenalidomide who developed severe
aplastic anemia that spontaneously recovered after lena-
lidomide discontinuation.'®** Montefusco et al. conducted
a study evaluating the occurrence of autoimmune diseases
among patients with MM treated with IMiDs.”'® The ab-
solute risk of autoimmune diseases with lenalidomide
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FIGURE 2 Distal duodenum biopsy with hematoxylin & eosin (H&E) stain x 10 (left panel) and x100 (right panel) demonstrating a

variable degree of epithelial cell atrophy and loss; there is no associated marked inflammatory cell infiltrate. There is a marked paucity

of goblet cells and Paneth cells. There is no intraepithelial lymphocytosis or prominence of epithelial cell apoptotic bodies. The pattern

of injury is reminiscent of that seen in graft-versus-host disease, autoimmune enteropathy, and some medication related injury (e.g.,

immunotherapy). There is no monotypic plasma cell population (confirmed with kappa and lambda in situ hybridization tests). Mast cells

are increased in density within lamina propria but no confluent infiltrate of mast cells suspicious for systemic mastocytosis are present

(confirmed with CD117 immunohistochemical stains on both biopsy sites). No pathogenic microorganisms are identified

was 4.3% compared with a 0.4% absolute risk with tha-
lidomide.'® This retrospective study also found the most
commonly manifested autoimmune diseases included not
only autoimmune cytopenias, but also optic neuritis, cu-
taneous vasculitis, thyroiditis, and polymyositis.**° Most
autoimmune diseases developed within the first 6 months
of therapy with lenalidomide.’

In our case, we report a 56-year-old man who devel-
oped autoimmune enteropathy approximately 1 month
after starting BiRd therapy for his newly diagnosed MM.
To our knowledge, this is the first reported case of sus-
pected lenalidomide-induced autoimmune enteropathy.
Autoimmune enteropathy (AIE) is a rare disease most
commonly affecting children within the first 6 months
of life.”® Symptoms typically include refractory diarrhea,
often requiring treatment with total parenteral nutrition
and immunosuppression. Histology of the small bowel in
AIE demonstrates atrophy or blunting of the villous struc-
tures, infiltration of the lamina propria with lymphocytes
and macrophages, and a lack of surface lymphocytes.*>*
Furthermore, Paneth and goblet cells may be absent.”
Our patient had gradual complete resolution of his diar-
rhea with discontinuation of lenalidomide therapy and
treatment with corticosteroids. Notably, he developed AIE
despite his exposure to dexamethasone as part of his regi-
men with a potentially enhanced glucocorticoid exposure
due to co-administration with clarithromycin. He was
started on second-line treatment with ixazomib, a protea-
some inhibitor, and dexamethasone without recurrence of
his autoimmune enteropathy.

In patients with a history of autoimmunity, there is
a known increased risk of malignancy, including MM

and MGUS compared with the general population.”’
Conversely, a 2016 literature review consisting of case
reports and case series suggests a higher prevalence of
autoimmune conditions in those with MM®. Although
the mechanism of the association between MM and au-
toimmunity is not fully understood, there are multiple
hypotheses for this relationship. There is an increased
risk of development of both MM and autoimmunity in
patients with a first-degree relative with those condi-
tions, respectively, suggesting genetic factors may play a
role in the development of autoimmune conditions and
MM. Furthermore, dysregulation and chronic activation
of the immune system may be the underlying pathogen-
esis of both myeloma and autoimmune conditions.*®
Lenalidomide's strong immunostimulatory effects, espe-
cially on CD4 and CDS8 T cells, may lead to an imbalance
and relative decrease of T regulatory cells that prevent
autoimmunity.9’21 Compared with thalidomide, lenalido-
mide has exhibited greater potency and an enhanced abil-
ity to promote T-cell activation.” This may explain why
the association between lenalidomide and autoimmune
diseases has not been seen with thalidomide.*!

4 | CONCLUSION

This case illustrates lenalidomide-induced autoimmune
enteropathy likely due to excess T-cell stimulation in a
patient with MM and underlying immune disease. To
our knowledge, this is the first case of autoimmune
enteropathy that developed as a result of lenalidomide
therapy. Autoimmunity is an increasingly recognized
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adverse effect of lenalidomide with diverse manifesta-
tions. Patients treated with lenalidomide, especially
those with concurrent immune disorders, should be
closely monitored for the development of immune dis-
ease flare or other complications. After the development
of autoimmune-related complications of this therapy, le-
nalidomide should be discontinued and caution should
be exercised before restarting lenalidomide or another
IMiD. Alternative classes of anti-myeloma therapy may
be preferred in patients at highest risk of autoimmunity.
Further research analyzing the underlying mechanisms
linking lenalidomide, multiple myeloma, and autoim-
mune diseases could continue to help identify patients
at increased risk of development of autoimmune com-
plications. This further emphasizes the importance
of personalized medicine in the treatment of multiple
myeloma.
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