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Abstract

Heart failure following anthracycline treatment is usually chronic, irreversible, and related to life time dose. We
present a patient with Acute Myeloid Leukemia (AML) who developed Heart failure soon after dose intensified
treatment with daunorubicin, with a decrease in Ejection Fraction (EF) from 60% to as low as 10% six months after
initial treatment. The patient was managed medically, his EF increased to greater than 50%. With this improvement
in EF the patient was treated with reinduction chemotherapy and proceeded to hematopoietic stem cell
transplantation. Following transplantation, the patient again developed heart failure, which contributed to his death.
While anthracycline dose intensification can be effective in the treatment of AML, there is a risk of heart failure which
requires further study.
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Introduction
Daunorubicin is an antitumor anthracycline antibiotic active in

Acute Myeloid Leukemia (AML) and several other malignancies. Its
main anticancer mechanisms appear to consist of intercalation into
DNA inhibiting DNA replication and protein synthesis and generation
of reactive oxygen species leading to DNA damage and lipid
peroxidation [1]. Its major cumulative dose-limiting toxicity is
congestive heart failure, typically insidious in onset after chronic
anthracycline treatment, particularly with cumulative doses in excess
of 500 mg/m2 [2]. Rarely, acute left ventricular failure has been
described within a week of anthracycline administration and is usually
fatal [3-5]. The development of acute heart failure does not appear to
be dose related, however, the total dose administered during a day or
course of treatment may affect late cardiotoxicity [6]. Recent evidence
that anthracycline dose intensification in AML [7,8] improves survival
has led to the routine administration of high doses over short time
intervals, with limited published follow up of cardiac effects.

Case presentation
A 52 year old businessman was evaluated at an outside hospital

emergency room for progressive fatigue, weakness and shortness of
breath with exertion over the previous three weeks. He denied bone
pain, fever, chills, bruising or bleeding. He had a history of polycystic
kidney disease and was followed with annual labs including blood
counts, which had been normal 6 months earlier. His CBC on
presentation to the emergency room showed a white count of
1000/WL, Hb 7 g/dL and platelet count of 59,000/WL. Blasts were seen
in his peripheral blood and he was transferred to Carolinas Medical
Center where a bone marrow exam demonstrated 30% cellularity
composed predominantly of myeloblasts with minimal differentiation.
Cytogenetic analysis demonstrated a normal karyotype and wild type

FLT3 and NPM1. Evaluation of the blast cells by flow cytometry
demonstrated an immature myeloid phenotype with positivity for
HLA-DR, CD34, CD117, CD13 (dim), CD33 (dim), and CD38. The
echocardiogram showed an ejection fraction (EF) of 60% and the
patient was treated with 7 days of cytarabine + 3 days (7 and 3) of
anthracycline (90 mg/m2 daunorubicin daily for 3 days as reported
[7,8]. At day 14, his marrow was hypocellular but consisted of mainly
blasts. A repeat echocardiogram showed an ejection fraction (EF) of
60% and he was treated with a second round of 7+3 (45 mg/m2

daunorubicin daily for 3 days [7]). He subsequently developed
congestive heart failure and sepsis with hypotension and his ejection
fraction, 4 weeks after his initial induction, declined to 35%. Two
weeks later his counts recovered and his bone marrow examination
showed complete remission. He received two courses of high dose
cytarabine, but the second course was complicated by sepsis and
klebsiella bacteremia, and he spent a week critically ill in the medical
ICU. A subsequent echocardiogram indicated an ejection fraction of
10% and no additional post-remission therapy was administered.

He was medically managed and shortly resumed desk-work 20
hours/week. His energy level and physical activity improved over
several months. He gradually became stronger, worked full time and
an echocardiogram seven months after cessation of chemotherapy
showed an EF of 30%. Thirteen months after his initial diagnosis, his
counts fell modestly and a marrow showed 10% myeloblasts; his
ejection fraction by echocardiogram had further improved to 51%.
With the marked improvement in EF, the patient received reinduction
treatment with clofarabine, followed by an allogeneic transplant from
his HLA matched sister using non-myeloablative conditioning with
cyclophosphamide, fludarabine, and TBI with post-transplant
cyclophosphamide for prevention of graft-versus-host disease. His
post-transplant course was complicated by neutropenic fever, HHV6
viremia and heart failure with an EF of 20% 6 weeks after
transplantation. He required intubation for respiratory failure, which
was thought to be due to both cardiogenic and non-cardiogenic
pulmonary edema, stemming from heart failure and pneumonitis with

Druhan, et al., J Leuk 2015, 3:2
DOI: 10.4172/2329-6917.1000185

Case Report Open access

J Leuk
ISSN:2329-6917 JLU, an open access journal

Volume 3 • Issue 2 • 1000185

Journal of Leukemia

Jo
urn

al of Leukemia

ISSN: 2329-6917

mailto:Lawrence.druhan@carolinashealthcare.org


possible capillary leak. He was gradually improving and being weaned
from the ventilator when he developed an episode of ventricular
tachycardia followed by cardiac arrest. He expired three months after
transplantation.

Discussion
Acute anthracycline induced cardiotoxicity, unlike the more

common chronic form, is characterized by a transient decrease in
ejection fraction, and the severity of the anthracycline induced
cardiotoxicity can range from mild ventricular dysfunction to heart
failure [9]. This case demonstrates acute cardiotoxicity, as evidenced
by significant decrease in LV ejection fraction, within a few days of
anthracycline and cytarabine administration.

Rarely, takotsubo cardiomyopathy has been associated with use of
these agents [10,11], however in the presented case the resolution of
the heart failure occurred over the course of months. The occurrence
of acute anthracycline induced heart failure following a very high dose
density of daunorubicin (405 mg/m2 within a 3 week period) raises the
important issue of whether this high dosage within a short time
interval might increase the risks for the development of anthracycline
cardiotoxicity.

This question is particularly timely because of recent evidence of
the effectiveness and growing standard use of anthracycline dose
intensification in AML [7,8,12]. Two studies reported that patients up
to age 65 who receive daunorubicin 90 mg/m2 for 3 days have a higher
rate of complete remission and improved survival, without an increase
in cardiac toxic effects, compared to those receiving 45 mg/m2 [7,8].

Importantly, however, only 29 of 327 patients receiving 3 doses of
90 mg/m2 received a second anthracycline containing induction
treatment in one study [7] and anthracycline containing reinduction
was not used in the second study [8].

In addition, It is not stated precisely how soon after the initial
regimen these patients were treated or how many of these 29 patients
were among the four patients in the high dose group who died as a
result of cardiotoxicity (compared to none in the standard dose group)
[7]. Additionally, there are indications that the efficacy of
daunorubicin dose intensification is dependent upon the risk category
of the disease under treatment [7,8,13,14].

While the doses and timing of anthracycline, as administered in this
case, is according to guidelines [15], the risk of cardiotoxicity in
patients receiving 270 mg/m2 of daunorubicin followed shortly
thereafter by 135 mg/m2 of daunorubicin is not well defined.
Moreover, the effectiveness of the “standard” approach of reinducing
patients with residual AML at day 14 with 7+3 immediately has been
recently questioned [16], further emphasizing that this standard
approach may not be optimal.

Lastly, the cardiac effects of this dose-intense anthracycline
administration is particularly concerning when one considers that
many of these patients will eventually undergo hematopoietic cell
transplantation, with its own risk of cardiac toxicity demonstrated to
correlate with previous anthracycline dosages [17].

Following transplantation the risk of congestive heart failure is
approximately 10 fold higher in individuals with ≥ 250 mg/m2 of
cumulative anthracycline exposure [17,18]. This case and the paucity
of follow up data in patients receiving high dose anthracycline therapy

for AML should inspire better studies of the cardiac effects of these
anthracycline dose schedules.

Conclusion
It is important to recognize that unlike chronic anthracycline

cardiotoxicity, the acute form may be reversible, as it was in this case.
Following transplantation this patient again developed heart failure,
which contributed to his death, emphasizing the risk of dose-intense
anthracyclines.

Consent
Written informed consent was obtained from the patient for

publication of this Case report and any accompanying images. A copy
of the written consent is available for review by the Editor-in-Chief of
this journal.
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