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Background

Immune thrombocytopenic purpura (ITP) is an autoimmune disorder characterized by
a low platelet count, leading to purpura and bleeding episodes due to the presence of
antiplatelet autoantibodies. In ITP, circulating platelets are sensitized by IgG
autoantibodies, resulting in their rapid removal by antigen-presenting cells
(macrophages or dendritic cells) in the spleen, and sometimes in the liver or other
components of the monocyte-macrophage system. ITP can also occur in association
with other autoimmune disorders, lymphoproliferative disorders, drugs, and various
other bacterial and viral infections (1). COVID-19 has been recognized as a potential
trigger for ITP, likely driven by autoimmune mechanisms like molecular mimicry, epitope
spreading and polyclonal activation (2, 3). ITP is rarely associated with multiple myeloma
(MM) (4), where thrombocytopenia is more commonly due to marrow infiltration by
plasma cells or effects of chemotherapy. The standard therapy for ITP includes steroids and
intravenous immune globulins (IVIG) for initial treatment followed by the monoclonal
antibody rituximab and platelet stimulating agents, such as eltrombopag, for
refractory cases.

B-cell maturation antigen (BCMA) targeting bispecific antibodies (bsAb), such as
teclistamab, have recently revolutionized treatment for refractory MM with impressive
response and survival rates (5). BCMA is widely present on MM cells but is also found on
the vast majority of healthy plasma cells and late-stage B cells, making these healthy
immune cells a target for BCMA directed therapy. The resulting immune suppression leads
to increased susceptibility of infections, a well-known side effect of BCMA directed therapy.
However, in this report we suggest that the depletion of healthy plasma cells and B cells by
BCMA targeting bsAbs can be used therapeutically in MM patients who develop ITP.
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Here, we present two cases of COVID-19 induced ITP in MM
patients, both of whom were successfully treated for ITP and
relapsed multiple myeloma with teclistamab.

Case presentation

Patient 1

A 57-year-old female with relapsed refractory IgG lambda
multiple myeloma, on therapy with cyclophosphamide 300 mg/
m2 every other week, presented with mild confusion,
mucocutaneous bleeding with epistaxis, gum bleeding, and left
conjunctival hemorrhage. Laboratory findings revealed a white
blood cell count of 7.09 X10/3/uL, hemoglobin 7.4 mg/dl (near
baseline), MCV 114 fL, platelet 2 X10A9/L (dropped from 117
X1079/L a month prior). She tested positive for COVID-19 and was
treated with intravenous (iv) remdesivir and one unit of
convalescent plasma. CT head was unremarkable. Further
laboratory investigation indicated no evidence of hemolysis.
Peripheral smear showed anisopoikilocytosis with normochromic
anemia, mild left shifted granulocytes, lymphopenia, and
thrombocytopenia with large platelets. Cyclophosphamide was
held. Initial management included supportive platelet transfusions
which did not improve her platelet count. Platelet antibody
screen was negative. A bone marrow biopsy showed normal
megakaryocyte morphology, negative for plasma cell myeloma
and normal chromosome analysis at metaphase. Flow cytometry
of bone marrow biopsy showed 0.05% minimal residual disease.
FISH was negative for myelodysplastic syndrome. ITP was
suspected and she was started on IVIG along with iv
methylprednisolone 125 mg daily for 4 days. Following this
treatment, her mental status improved, and her platelet counts
rose to 28 X1019/L at discharge in one week (Figure 1). Platelet
count dropped to 3 X1019/L at follow up two weeks later, and she
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received another cycle of IVIG for 4 days and was started on
prednisone 60 mg daily, tapered over two weeks. Despite transient
improvement with steroids, her platelet counts again declined after
steroid tapering, prompting initiation of eltrombopag for persistent
thrombocytopenia. PET CT showed mild increased FDG uptake in
sacrum (SUVmax 3.7, previously 2.8). Concurrently, multiple
myeloma markers began to rise with serum M protein reaching
0.3 g/dl with positive immunofixation and lambda light chains
increasing to 6.29 mg/dl from normal values. To treat both her MM
and to further obliterate the auto-Ab producing plasma and B cell
compartments, we started therapy with teclistamab. Platelet counts
improved with step up dosing of teclistamab and remained normal
thereafter with weekly teclistamab 1.5 mg/kg. Monthly IVIG was
pursued for infection prophylaxis, yet patient still developed an
infection 2 months after teclistamab initiation with transient
thrombocytopenia and teclistamab was held. Teclistamab was
then resumed with monthly regimen. By four months, serum M
protein and free light chains were undetectable. Her platelet counts
remain within normal range 8 months into while on
teclistamab therapy.

Patient 2

A 75-year-old male with history of coronary artery disease,
hypertension, and IgG lambda plus free lambda multiple myeloma,
in stringent complete remission, and off treatment for 4 years,
developed COVID-19 which was treated with oral nirmatrelvir/
ritonavir. After a month, routine lab work revealed a significant
drop in platelet count from 201 X1079/L to 24 X10A9/L. COVID-19
induced ITP was suspected, however platelet antibodies were
negative, and his platelet counts were monitored initially without
treatment. A bone marrow biopsy showed normal amount
and morphology of megakaryocytes with no evidence of
myelodysplastic syndrome or other etiologies that could cause
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FIGURE 1
Platelet count trends after ITP in patient 1.
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thrombocytopenia. Due to persistent low platelet count, a diagnosis
of ITP was made, and he was started on prednisone 1 mg/kg (90 mg
daily), tapered over 3 weeks. Although platelet counts initially
improved, they began to decline again as prednisone was tapered
(Figure 2). A trial of IVIG, with iv hydrocortisone 100 mg daily for 5
days was then administered and eltrombopag was added to the
regimen with improvement of his platelet counts. As the patient’s
MM markers were starting to rise gradually, therapy with teclistamab
was initiated to address both ITP and reactivation of MM. During
step up dosing of teclistamab, the platelet counts initially declined,
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likely due to waning effects of IVIG and eltrombopag. However, with
continued weekly teclistamab 1.5 mg/kg dose, platelet counts
subsequently improved and stabilized. After two months,
teclistamab was switched to biweekly regimen. The patient's MM
went into a complete remission after 4 months on teclistamab therapy
with sustained normal platelet counts. Bone marrow biopsy with flow
cytometry (6) showed eradication of all plasma cells, including
malignant plasma cells and those healthy ones that likely serve as a
reservoir for antibody production (Figure 3). The patient currently
remains on monthly teclistamab regimen.
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Platelet count trends after ITP in patient 2.
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Flow cytometry analysis of a bone marrow aspirate in patient 2 with plasma cell neoplasm, with results given in 2-dimensional plots. The markers
analyzed as previously published (6) are given on the x- and y-axes. Plasma cells with aberrant immunophenotype are depicted as red, normal
plasma cells are depicted as blue, and normal B lymphoid cells are depicted as green. The upper (A) shows flow cytometry analysis results prior to
treatment with Teclistamab. The lower (B) shows absence of both normal and abnormal plasma cells after treatment with Teclistamab.

Frontiers in Hematology

03

frontiersin.org


https://doi.org/10.3389/frhem.2025.1547209
https://www.frontiersin.org/journals/hematology
https://www.frontiersin.org

Shrestha et al.

Discussion

Teclistamab, a bispecific antibody, binds to CD3 receptor on T
cell surface and BCMA on the myeloma cells, promoting T cell
activation, cytokine release and subsequent lysis of the BCMA
expressing myeloma cells (5, 7). This mechanism also impacts
normal plasma cells and B cells, which share similar BCMA
expression as that of malignant plasma cells, resulting in depleted
humoral immune response, and a reduction in polyclonal
immunoglobulin levels, including autoantibodies (7).

Both patients, diagnosed with ITP after Covid 19 infection and
progressive multiple myeloma, were successfully treated with
teclistamab leading to improved platelet counts and complete
remission of myeloma. Platelet antibody tests were negative for
both cases. Since the sensitivity of platelet antibody tests is low and
is not demonstrable in close to 50% of patients (8), ITP was not
excluded. Bone marrow biopsy showed no features of
myelosuppression or other etiology, and infectious workup was
notable only for COVID-19. Platelet counts did not improve
despite multiple transfusions. Consequently, ITP was diagnosed
by exclusion after relevant workup in both cases. Furthermore,
while ITP secondary to COVID-19, can resolve within the first week
with standard treatment (9), this was not observed in the presented
patient cases. Both patients had prolonged thrombocytopenia for
>10 weeks despite the repetitive application of steroids and IVIG
which made the administration of anti-myeloma therapy very
difficult and also increased the risk of bleeding.

In ITP, plasma cells and B cells are central to the production of
pathogenic IgG autoantibodies that bind to platelets and
megakaryocytes, leading to platelet opsonization and destruction in
spleen and liver (10). Therefore, teclistamab, by targeting BCMA
expressing myeloma and plasma cells could theoretically benefit both
multiple myeloma and ITP by reducing the production of
autoantibodies that contribute to ITP pathology. While teclistamab
is not specifically approved for the treatment of ITP, its role in
modulating immune responses may have implications for conditions
characterized by autoimmune mechanisms, such as ITP. Case reports
have also shown complete remission of systemic lupus erythematosus
(SLE) with teclistamab, as well as improved disease activity in
refractory autoimmune conditions, including systemic sclerosis,
Sjogrens syndrome, MDAS5-positive idiopathic myositis and
seropositive rheumatoid arthritis (11, 12).

The first line treatment for ITP typically includes corticosteroids
with or without IVIG. Second line therapies include
immunosuppressive agents like rituximab, thrombopoietin receptor
agonists, or splenectomy. Rituximab, a monoclonal antibody targeting
CD20 on pan-B cells, is thought to eliminate B cells via apoptosis,
antibody-dependent cytotoxicity and complement mediated lysis (13).
Though rituximab has been used in management of chronic ITP, it has
not been able to show favorable response in multiple myeloma due to
downregulation and heterogenous expression of CD20 in plasma cells
(14). Whereas long lived plasma cells cannot be completely removed by
anti B cell therapies alone, plasma cell targeting therapies like
bortezomib (15), daratumumab (16, 17) have been successfully
attempted in treatment of ITP as reported in several case reports.
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In addition to autoantibodies, other mechanisms, including T cell
imbalances, impaired thrombopoiesis and defective megakaryopoeisis
have been proposed in ITP pathogenesis. Rituximab, which depletes B
cell population, and lowers platelet autoantibody titers, has an overall
response rate of approximately 60%, with incomplete responses likely
due to complex multimodal pathogenesis of ITP, including T cell
mediated peripheral platelet destruction and megakaryocyte inhibition
within the bone marrow (18). Although teclistamab effectively reduces
plasma cells and autoantibodies, its role in addressing other immune
factors involved in ITP is unclear.

While teclistamab effectively eliminates BCMA positive myeloma
cells, it also depletes normal plasma cells, impairing humoral
immunity and elevating infection risk. Teclistamab is also
associated with cytokine release syndrome (CRS) and immune cell
associated neurotoxicity syndrome (ICANS), however these were not
observed in our patients. While our patients showed maintained
platelet counts after introducing teclistamab, long term studies are
necessary to determine the outcomes and safety of BCMA targeting
bsADb in ITP, especially given the drugs recent introduction.

Conclusion

As BCMA is predominantly expressed on the myeloma cells,
late-stage B cells and plasma cells responsible for producing
autoantibodies implicated in ITP, BCMA-targeted therapies like
teclistamab may provide a novel therapeutic approach for
concurrently managing both refractory ITP and multiple
myeloma. Further research is warranted to evaluate whether
teclistamab might provide similar therapeutic benefits in other
autoimmune conditions co-occurring with multiple myeloma.
Additionally, long-term follow-up studies are essential to
understand teclistamab’s impact on other immune pathways
involved in ITP and to establish its long-term efficacy and safety.
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