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Acute Myeloid Leukemia Presenting with Cardiac Tamponade

JESSICA M. GONZALEZ, MD; GABRIEL LOWENHAAR, MD; ANSHUL PARULKAR, MD; ARI PELCOVITS, MD

ABSTRACT
Acute Myeloid Leukemia (AML) is a life-threatening
illness that requires prompt diagnosis and often imme-
diate treatment. It can present in a variety of manners
but most commonly is associated with fevers, fatigue,
shortness of breath, or infection. Extramedullary leuke-
mia is a less common finding upon initial presentation,
but includes dermatologic manifestations, including
leukemia cutis, and rarely, large mass-like presentations
known as myeloid sarcomas. While leukemic infiltra-
tion of organ systems is a well-described phenomenon,
cardiac tamponade is a rare form of presentation. Herein
we describe a 58-year-old man with a recent hospitaliza-
tion for idiopathic cardiac tamponade who re-presented
to the hospital with worsening dyspnea and fevers. He
was found to have a recurrent pericardial effusion with
features concerning for tamponade, as well as worsening
thrombocytopenia and macrocytic anemia. Bone mar-
row biopsy revealed 24% myeloblasts, confirming the
diagnosis of AML. Notably, his cardiac symptoms im-
proved with treatment of his leukemia. To our knowl-
edge, this is one of only a few cases of AML with cardiac
tamponade as the initial presentation.
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INTRODUCTION

Acute Myeloid Leukemia (AML) is the most common
acute leukemia in adults.!? The pathophysiology of AML
involves the clonal expansion of myeloid progenitor cells,
also known as immature blast cells; these blast cells multi-
ply in the blood and bone marrow leading to bone marrow
failure.! Risk factors for the development of AML include
hematologic disorders such as myelodysplastic syndrome,
myelofibrosis, and other myeloproliferative neoplasms and
aplastic anemia.! Smoking, exposure to radiation, and prior
chemotherapy are also risk factors.! In the US, the inci-
dence is approximately 20,000 cases per year."? Clinical
manifestations vary but many patients present with signs
of bone marrow failure and resulting cytopenias leading to
weakness, pallor, shortness of breath, chest tightness, and
fatigue.® Large pericardial effusions occur in less than 0.5%
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of all patients with AML.* Diagnosis of AML is performed
via bone marrow aspiration and biopsy and is confirmed by
the presence of greater than 20% blast cells in the periph-
eral blood or bone marrow, or unique cytogenetic changes
on molecular pathology.’ Induction therapy, consolidation
therapy with chemotherapeutic drugs and stem-cell trans-
plantation are treatment strategies for patients with AML.¢
Typical induction chemotherapeutic regimens use combina-
tions of cytarabine and anthracycline-based therapy.® Due to
the cardiotoxic adverse effects of anthracyclines, baseline
evaluation of cardiac function must be performed.”

Despite advancements in prognostic markers, treatment
outcomes remain poor.! Prompt diagnosis and initiation
of treatment is of paramount importance, particularly in
patients with life-threatening complications due to their
leukemia. Cardiac tamponade as the initial presentation of
AML is rare and has only been described in a few case reports
thus far.* Large effusions causing tamponade have been asso-
ciated with increased mortality. In patients with atypical
presentations, diagnostic strategies allowing for rapid iden-
tification and treatment initiation are not well described.

CASE PRESENTATION

A 58-year-old man with a recent hospitalization for car-
diac tamponade and subsequent pericardiocentesis with no
abnormal cytology presented with worsening dyspnea, fever,
and tachycardia. He had been hospitalized approximately a
month before for myopericarditis. During that hospitaliza-
tion he had a pericardiocentesis that had no abnormal immu-
nologic, microscopic, infectious studies, and non-diagnostic
flow cytometry. He also had been found to have anemia and
thrombocytopenia. He was begun on prednisone and colchi-
cine and discharged with outpatient follow-up. He began
experiencing progressive dyspnea and fevers and he returned
to the hospital. In the emergency department, a bedside
echocardiogram revealed a moderate, circumferential peri-
cardial effusion with thickened pericardium and limited
free-flowing fluid. Findings were consistent with pericardial
constriction with no overt tamponade physiology (Figure 1).
However, given his deteriorating clinical status, sampling
of the pericardium was deferred, since infectious etiolo-
gies were felt to be unlikely as the source of his effusion.
It was decided that the risks of a repeat pericardiocentesis
outweighed the benefits.
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Figure 1. Transthoracic Echocardiogram Subxiphoid view showing

moderate, circumferential pericardial effusion.

Laboratory studies revealed worsening thrombocytope-
nia with a platelet count of 8g/dL and macrocytic anemia
7.7g/dL with MCV 105.7fL, and occasional myeloblasts
of 4% were noted on the peripheral smear. He developed
tachypnea, tachycardia and hypotension and was treated
with cefepime and vancomycin for presumed sepsis. Chest
imaging revealed pleural effusions and he subsequently had
an unrevealing diagnostic thoracentesis. His dyspnea wors-
ened and he developed acute hypoxic respiratory failure
and required a therapeutic thoracentesis followed by rapid
improvement of his shortness of breath. In the intensive care
unit, he had a bone-marrow biopsy that revealed 24% mye-
loblasts, confirming the diagnosis of AML. He was found
to have a complex karyotype and high VAF TP53 (variant
allele frequency tumor suppressor gene) mutation. Given
a lack of improvement with antibiotics and no infectious
or alternative source identified for his rapid deterioration
it was decided to emergently initiate chemotherapy with
cytarabine and daunorubicin for treatment of his AML as
the presumed cause of his clinical syndrome. The patient’s
clinical status rapidly improved after initiation of chemo-
therapy, suggesting a systemic inflammatory response to
his underlying leukemia, as the likely etiology of his overall
clinical deterioration on presentation, as well as the likely
etiology of his pericardial and pleural effusions. He received
consolidation therapy with high-dose cytarabine (HIDAC)
and completed three cycles. He was evaluated for allogenic
bone marrow transplant (BMT) but had a high risk of relapse
because of a TP53 mutation found in his myeloblasts.

A follow-up transthoracic echocardiogram (TTE) was per-
formed a month after his diagnosis and showed preserved
systolic function and resolution of his pericardial effusion,
suggesting that chemotherapy eliminated the myeloblasts
provoking the pericardial effusion. Unfortunately, within a
year of his diagnosis, he was hospitalized multiple times and
eventually elected hospice care.
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DISCUSSION

This patient’s presentation illustrates that patients with
acute myeloid leukemia may have life-threatening compli-
cations and the need for life-saving chemotherapy. His likely
pericardial involvement was atypical. Five similar cases in
the published literature included four cases in which peri-
cardial fluid cytology showed leukemic cells. Pericardial
cytologic evidence of myeloblasts, however, has been found
to have variable sensitivity,® with several studies showing
the detection of malignancy from pericardial sampling, rang-
ing from 53-92%.%1° Given this and our patient’s deterio-
rating clinical status, pericardiocentesis was not performed
during his second admission when he presented with a
recurrent pericardial effusion.

Given the uncommon nature of this presentation, spe-
cific treatment approaches for leukemic effusions have not
been elucidated, and the standard of care remains high-dose
induction chemotherapy. Literature review shows patients
with similar presentations were initiated on chemotherapy
and achieved initial improvements in their clinical status. In
two cases, patients were begun on cytarabine and daunorubi-
cin, as in our case.*'! In one of the other cases with negative
cytology, the patient was initiated on chemotherapy with
decitabine, high-dose corticosteroids and then continued on
colchicine for four months. He had improvement of his peri-
cardial effusion following therapy.® Our patient was origi-
nally treated with corticosteroids and colchicine prior to the
diagnosis of malignancy as mentioned above. The efficacy of
using colchicine, corticosteroids, or anti-inflammatory med-
ications for treatment of malignant pericardial effusions was
analyzed in a retrospective study.’? This study showed that
use of colchicine reduced the need for further interventions
and was associated with overall less mortality. Corticoste-
roids and anti-inflammatory agents did not show significant
benefit.!? Taking these findings into consideration, colchi-
cine may be an effective agent to consider for patients with
malignant effusions. As mentioned in our case presentation,
our patient also had resolution of his pericardial effusion
following therapy. Besides medical therapy, many of these
patients ultimately are evaluated for BMT.*®

Our patient had a TP53 mutation which only occurs in
10-15% of AML cases.'® The presence of this mutation has
been associated with the worst AML outcomes.'® Unfortu-
nately, the majority of patients with this mutation even-
tually relapse.'® Their median survival rates range between
4-6 months."

AML presenting with cardiac tamponade is rare. This case
shows the importance of having a high index of suspicion for
extramedullary manifestations of AML and the importance
of rapidly initiating workup and treatment. Our case also
highlights the potential morbidity associated with an asso-
ciated systemic inflammatory disorder. Patients may require
emergent initiation of treatment without determination of a
definitive cytologic etiology.
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