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Case Report

Management of thrombocytopenia in a patient with a
mechanical mitral valve undergoing autologous
hematopoietic stem cell transplantation:

case report and review of literature
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Abstract: Mechanical mitral valves require life-long anticoagulation with Vitamin K Antagonists (VKA), targeted to an
international normalized ratio (INR) of 2.5-3.5. While complications, including valve thrombosis and bleeding, are
well known, there is a paucity of data on the management of mechanical mitral valves in patients with thrombocyto-
penia. Due to an increased bleeding risk, the presence of a mechanical mitral valve is considered by some providers
as an exclusion criterion for autologous hematopoietic stem-cell transplantation (HSCT). Presented here is a case of
a patient with multiple myeloma who successfully underwent autologous HSCT with simultaneous alterations in VKA
therapy for continued anticoagulation in the setting of an underlying mechanical mitral valve.
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Case

A 60-year-old presented to his primary care
physician with 2 months of what he described
as worsening left-sided “rib pain”. His past
medical history was significant for symptoma-
tic mitral regurgitation, requiring a mechanical
mitral valve replacement, with warfarin as
anticoagulation. Chest radiography revealed a
nodular opacity on the left chest wall; subse-
quent computed tomography (CT) of the chest
confirmed a destructive soft tissue mass as
well as multiple lytic lesions. Serum free light
chain (FLC) analysis revealed free kappa of 15
mg/dL, lambda of 381 mg/dL, yielding a ratio
of 0.04. Bone marrow biopsy confirmed the
diagnosis of multiple myeloma, with 50% mar-
row cellularity at diagnosis and 15% plasma
cells by CD138 staining.

The patient underwent 4 cycles of lenalido-
mide-bortezomib-dexamethasone (RVD) thera-
py with an adequate response, specifically with
kappa FLC of 10.9 and lambda of 10 mg/dL,

yielding an approximate ratio of 1. High-dose
melphalan conditioning at 200 mg/m? was
initiated, and was followed by peripheral blood
autologous HSCT after 2 days. After condition-
ing, the patient’s warfarin was discontinued
and replaced with continuous unfractionated
heparin and 81 milligrams of daily aspirin.
Platelet count was monitored daily with plans
to transfuse to a level of 30x10%/uL as neces-
sary and to resume warfarin once the count
had reached 50x103/uL (levels according to
therapy depicted in Figure 1). On day 7 follow-
ing HSCT (corresponding with 9 days after
melphalan initiation), platelet counts dropped
below 20x103%/uL and persisted despite contin-
ued transfusions. Heparin was subsequently
discontinued. At the same time, the patient
also developed persistent fevers, and was ulti-
mately diagnosed with bacteremia secondary
to methicillin-sensitive Staphylococcus aureus
(MSSA). Antibiotics were initiated and a two-
dimensional transthoracic echocardiogram was
obtained, which revealed no evidence of endo-
carditis nor valve thrombosis.
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Figure 1. Platelet values in relation to disease-directed therapy. Please note

that “chemotherapy” above refers to the RVD regimen.

By day 19 following autologous HSCT, the pl-
atelet count had increased to >50x103/uL, and
full dose warfarin was resumed 3 days later. By
day 28, platelet count had returned to baseline;
full dose warfarin was resumed one day later
with a goal INR of 2.5-3.5.

The pattern observed in leukocyte count was
as expected in autologous transplantation, with
a nadir at 6 days post-transplant and engraft-
ment at day 9. The patient’'s hemoglobin
reached a nadir at day 9 at a value of 7.5 g/dL
but increased thereafter and did not require
supportive transfusion.

At day 100 post-transplant, a bone marrow
biopsy demonstrated 2% atypical plasma cells.
A restaging biopsy at one year after transplant
demonstrated stable findings with plasma cells
comprising 2-3% of marrow cellularity, consis-
tent with a very good partial response (VGPR).
Currently, the patient is on and is tolerating
maintenance therapy with ixazomib. He also
continues anti-coagulation with warfarin for his
mechanical mitral valve.

Discussion

Mechanical mitral valves: anticoagulation and
bleeding

The presence of a mechanical mitral valve
requires lifelong anticoagulation with a vitamin
K antagonist (VKA), titrated to a goal INR of
2.5-3.5 [1]. Newer agents have been studied,
specifically dabigatran, in the RE-ALIGN trial,
which unfortunately was discontinued before
completion due to an excess of both ischemic
strokes and bleeding events in the dabigatran
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arm [2]; VKA's remain the
standard of therapy this time.
Moreover, the risk for throm-
boembolism originating from a
mechanical heart valve result-
ing in major stroke has been
estimated at approximately
4% per year [5]. Current guide-
lines also recommend holding

Full Dose warfarin for 7-10 days follow-
Warfarin ing a significant bleed [6].
Restarted

These studies, in large part,
prompted the decision to mon-
itor the presented patient off
of anticoagulation while allow-
ing recovery in platelet count.

Stem cell transplantation in
the presence of mechanical mitral valve

While not considered an absolute contraindica-
tion, the presence of a mechanical heart valve
is generally an exclusion criterion for allogenic
stem cell transplant. Objectively, a pre-trans-
plant risk calculator derived by Sorror et al. des-
ignated as the hematopoietic cell transplanta-
tion-specific comorbidity index (HCT-CI) assigns
the presence of valvular heart disease a score
of 3. A score of three or higher classifies the
patient as “high risk”, with an estimated 2-year
non-relapse mortality rate of approximately
41% [3].

To the knowledge of the authors, there has
only been one other case report of HSCT in the
presence of a mechanical heart valve, with
Prebet et al. reporting on a 54-year-old female
with a mechanical mitral valve who under-
went reduced-intensity conditioning (RIC) allo-
genic hematopoietic stem cell transplantation
(PBSCT) for myelodysplastic syndrome (MDS).
Unfractionated heparin was administered con-
tinuously while platelets were transfused to a
goal of >20x103/uL. Their patient was dis-
charged on subcutaneous low molecular weight
heparin with eventual transition back to warfa-
rin. Although no bleeding, cardiac failure nor
mitral valve dysfunction was reported, the
patient developed graft-versus-host disease
with MDS relapse four months following trans-
plant, and ultimately passed from pneumonia
[4]. A similar approach to anticoagulation was
utilized in the presented patient, although
platelet counts were unable to be maintained
above 20-30x103%/uL. A comparative table
between this case and the one being discussed
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Table 1. Comparative clinical characteristics between the case presented by Prebet et al. and the

presented case [4]

Case characteristic Prebet et a. case

Currently-presented case

Age 54
Gender Female
Diagnosis Myelodysplastic syndrome

Mitral valve anatomy Mechanical valve
Anticoagulation approach
Transplant strategy

Clinical outcome

Unfractionated heparin, warfarin
Allogeneic HSCT with peripheral blood Autologous HSCT with peripheral blood
GVHD with MDS relapse, death

60

Male

Multiple myeloma

Mechanical valve
Unfractionated heparin, warfarin

VGPR, maintenance ixazomib

currently is shown in Table 1. It is worth noting
that, while similarities in management exist,
key differences are seen in patient characteris-
tics, diagnosis and ultimate outcome.

Stem cell transplantation and thrombocytope-
nia

The mainstay of therapy for multiple myeloma
in patients younger than 70 includes induction
therapy followed by high dose melphalan
(140-200 mg/m?) and by autologous HSCT.
The median engraftment period is generally
12-14 days for white count recovery, but plate-
let count recovery can take up to 21 or more
days. Because platelet recovery is longer and
more variable, patients are prone to longer peri-
ods of potential post-transplant bleeding. One
study, for example, involved a retrospective
analysis of 1,468 patients who had under-
gone autologous or allogeneic transplant over
a 5-year period. In the autologous group, fac-
tors associated with delayed platelet engraft-
ment included transplantation for acute
myeloid leukemia, the presence of serological
cytomegalovirus (CMV) and the use of stem
cells derived from marrow rather than periph-
eral blood. Delayed recovery in platelet count
was also associated with decreased overall
survival in patients who underwent autologous
HSCT [7]. These findings correspond well to the
presented patient, who was transplanted with
mobilized peripheral stem cells and did not
experience substantial delay in platelet
recovery.

An even more recently-published study explo-
red the pathogenesis of prolonged thrombocy-
topenia following allogeneic hematopoietic
stem cell transplant (allo-HSCT). Here, authors
examined the frequency of bone marrow mega-
karyocytes as well as megakaryocyte ploidy
(i.e. variation in cell type by stage of matura-
tion) in patients who had undergone allo-HSC.
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Cell populations were also compared between
patients with prolonged thrombocytopenia and
those normal platelet counts following trans-
plant. Prolonged thrombocytopenia was ulti-
mately associated with a shift toward imma-
ture megakaryocytes. Authors concluded that
slow platelet engraftment in patients undergo-
ing allo-HSCT was associated with a greater
population of immature megakaryocytes in the
stem cell product [8]. Although these findings
are not directly applicable to the presented
case, given that he underwent autologous
HSCT (rather than allogeneic) from mobilized
peripheral stem cells, the concept of more
immature megakaryocytes in the stem cell
product to predict a delayed platelet engraft-
ment may be potentially applied to auto-HSCT
in future studies.

Conclusion

Hematopoietic stem cell transplantation in
the setting of an indwelling mechanical mitral
valve appears tolerable, however vitamin K
antagonists such as warfarin should be held
prior to transplant. Monitoring of platelet count
is key in deciding on when to re-initiate anti-
coagulation, and an individualized approach is
ideal in guiding this decision.
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