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SUMMARY

Introduction Peripartum cardiomyopathy usually presents with systolic heart failure during the last
months of pregnancy and up to five months postpartum. The disease is rare and can be fatal.

Case Outline We report a 30-year-old female who was diagnosed with acute myeloid leukemia, with
maturation and cytogenetic finding of t(8;21)(q22;q22),del(9)(g22) in January 2004. She was treated with
chemotherapy and achieved complete remission that lasts to date. She became pregnant and delivered
a healthy newborn with caesarean section in 2009. Seven months later, she again became pregnant
and delivered the second child with caesarean section in January 2011. Seven days after delivery she
developed symptoms and signs of heart failure. Electrocardiogram showed sinus rhythm, low voltage
and negative T-waves in inferior and lateral leads. Echocardiography revealed global left ventricular
dysfunction with ejection fraction of 15%, with mobile thrombotic mass of 12 mm attached to the left
ventricle wall. She was treated with both unfractionated and low-molecular heparin, diuretics, cardioton-
ics, and beta-blockers. Within six following weeks left ventricle systolic function improved up to 25-30%.
The full clinical recovery was achieved in September 2013, resulting in absence of heart failure and left
ventricular ejection fraction of 54%.

Conclusion Peripartum cardiomyopathy is a rare condition. The cause of cardiomyopathy is unknown,
but it is believed that it could be triggered by various conditions and risk factors. Although the patient
was treated with cardiotoxic drugs (doxorubicin and mitoxantrone) in permitted doses, they could have
been contributory factors of myocardial damage. Close monitoring of cardiac function in the peripartal

period might be beneficial in patients treated with cardiotoxic drugs.
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INTRODUCTION

Peripartum cardiomyopathy (PPCM) is a
rare cardiovascular disease of unknown cause
which develops in otherwise healthy women
in the last month of pregnancy or within five
months after delivery. The incidence of PPCM
varies and ranges between 0.2% and 3% [1, 2].
Diagnosis of PPCM is based on symptoms and
signs of heart failure during pregnancy or in
postpartum period with echocardiography cri-
teria (impairment of left ventricle systolic func-
tion below 45% and end-diastolic dimension
index >2.7 cm/m?) [3, 4]. We report a rare case
of reversible PPCM in a woman seven years af-
ter chemotherapy treatment for acute myeloid
leukemia (AML) with which a complete remis-
sion of AML had been achieved, lasting to date.

CASE REPORT

A 30-year-old female was diagnosed with AML
in January 2004. At that time laboratory data
were as follows: hemoglobin (Hb) 97 g/1, plate-
lets 29x10°/1, white blood cell count (WBC)
17.9x10%/1, with 74% of myeloblasts in differ-
ential leukocyte formula. Liver function tests

showed elevated values for aspartate transami-
nase 55 U/l, alanine transaminase 59 U/, and
lactate dehydrogenase (LDH-3) 451 U/l. Other
biochemical findings were within normal lim-
its. Myocardial function, electrocardiogram
(ECQ) and chest X-ray were normal. The bone
marrow aspirate showed hypercellularity with
74% of myeloblasts, which were myeloperoxi-
dase-positive, with oval, cleaved nuclei, so that
the cytology was in full correlation with AML
with maturation. Flow immunocytometry
of bone marrow mononuclear cells detected
the following immunophenotype: (HLA-DR,
CD117, CD33, CD13, CD15, and CD64) +
that was also in accordance with the diagnosis
of AML with maturation. Cytogenetic analy-
sis: 45X, -X, t (8; 21) (q22; q22), del (9) (q22)
[14]/46,XX[6]. The patient was submitted to
the induction cycle of ADE scheme of chemo-
therapy according to AML MRC 12 regimen in
the following doses: doxorubicin 60 mg on D1
(D-day), D3 and D5 iv, cytarabine 2x140 mg iv
from D1 to D8 in bolus, and etoposide 140 mg
in one-hour infusion from D1 to D5. After
the induction therapy the patient achieved a
complete remission. In May 2004 the patient
was submitted to consolidation chemotherapy,
and developed hepatosplenic candidiasis after-
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wards. A full recovery was achieved after six months of
antimycotic treatment with fluconazole, amphotericin
B, voriconazole and itraconazole. In September 2004 she
was submitted to the second consolidation cycle ( regimen
MACE - composed of amsacrine 15 mg iv from D1 to D5,
cytarabine 2x150 mg iv continuous infusion from D1 to
D5, and etoposide 150 mg iv from D1 to D5). During the
treatment she was given fluconazole. In November 2004
she received the MiDAC regimen (mitoxantrone 15 mg
iv from D1 to D4, and cytarabine 3 g iv from D1 to D3).
Thus, she received a total dose of 360 mg of doxorubicin
and 60 mg of mitoxantrone. She achieved a complete re-
mission and stayed in remission ever since.

Five years after the diagnosis of AML she was well and
became pregnant. In 2009 she successfully delivered a
healthy child by caesarean section. After delivery she was
without complaints and hematological laboratory data were
within normal limits. Seven months later, she again became
pregnant and delivered a healthy child in January 2011,
again by caesarean section. Seven days later she became fe-
brile and experienced first signs of heart failure (shortness
of breath, legs edema, and cough). She was hypotensive
(85/60 mmHg), with sinus tachycardia (105 beats per min-
ute), and as a consequence she was admitted to the emer-
gency cardiac unit. Physical finding also included gallop
rhythm and enlarged liver. X-rays showed enlarged heart
and small pleural effusion. ECG revealed sinus rhythm, low
voltage, negative T in V4-6, D2, D3, aVF (Figure 1). As the
patient was in life-threatening condition, she was immedi-
ately transferred to the tertiary institution (Department of
Cardiology of the Clinical Center of Serbia) for evaluation
and treatment. Echocardiography showed hypokinetic left
ventricle 52/42 mm with movable thrombotic mass 12 mm
in diameter attached to the lateral wall. Mitral insuffi-
ciency was estimated to 3+, into the enlarged left atrium
(44x50x40 mm). Tricuspid insufficiency 2+ gave systolic
pressure in the right ventricle of 47-50 mmHg. Laboratory
data were as follows: Hb 152 g/1, platelets 190x10°%/1, WBC
8.1x10%/1, urea 15.2 mmol/l, creatinine 131 umol/l, aspar-
tate transaminase 234 raised to 571 U/l, glutamic pyruvic
transaminase 193, which raised to 1,904 U/], alkaline phos-
phatase 432 U/], gamma-glutamyl transpeptidase 120 U/,
C-reactive protein 13.2 mg/l, fibrinogen 4.6 g/I, D-dimer
27 ug/l. Brain natriuretic peptide reached level of 3,196 pg/
ml with further decrease to 1,388 pg/ml (upper reference
value 100 pg/ml). The patient was treated with dobutamine,
unfractionated and low-molecular-weight heparin, diuret-
ics, cardiotonics, beta-blockers and antiplatelet therapy. She
was also treated with bromocriptine, which had to be dis-
continued because the patient developed very serious side
effects such as nausea, vomiting and somnolence. After
six weeks of treatment, her clinical condition improved,
resulting in left ventricular ejection fraction of 25-30% at
discharge. In September 2013, clinical findings showed the
patient in complete remission of leukemia without signs of
heart failure, normal findings on chest radiography, in si-
nus rhythm and echocardiography showing left ventricular
ejection fraction of 54%. At present she is symptom-free
and in complete remission of AML.
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Figure 1. Electrocardiogram showing sinus rhythm, low voltage, nega-
tiveTinV4-6, D2, D3, aVF

DISCUSSION

PPCM is a rare form of heart failure in a previously heart-
healthy peripartum patient with mortality rate between
5% and 23% [5]. It usually presents with symptoms and
signs of heart failure with enlargement of left ventricle on
echocardiography, often accompanied by mitral and tri-
cuspidal regurgitation [1, 2, 5]. The initial severity of left
ventricular dysfunction is not always predictive for long-
term outcome [6, 7]. PPCM may occur at any age but it is
more frequent in women older than 30 years [6, 7].

The etiology of PPCM is still unknown. A number of
possible etiopathogenic and contributing factors have been
mentioned in literature such as viral myocarditis, abnor-
mal immune response to pregnancy, multiparity, hemo-
dynamic stress to pregnancy caused by increased blood
volume, stress activated cytokines, especially tumor ne-
crosis factor a, C-reactive protein, apoptotic marker Fas/
Apo-1, familial predisposition to PPCM, and unbalanced
peripartum and postpartum oxidative stress which induces
proteolytic cleavage of hormone prolactin into fragment
of 16kDa, which is known to have proapoptotic and an-
giostatic features [8-13]. Other possible causes of PPCM
such as thyroid disease, alcohol abuse, hypophosphatemia,
hypocalcaemia, cocaine abuse and chronic uncontrolled
tachycardia, and excessive prolactin production which
causes increased blood volume and changes to the levels
of water, sodium and potassium, have also been considered
[9-12]. In the presented case, the risk factors for PPCM
could be the treatment of AML with cardiotoxic drugs
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doxorubicin and mitoxantrone, although these were given
in allowed doses, long treatment of hepatosplenic candi-
diasis with antimycotics, as well as the second pregnancy
that came soon after the end of the first one.

Our patient presented with fever and cough, followed
by symptoms and signs of heart failure, dyspnea, orthop-
nea, edema of legs, and palpitations after second delivery.
At first a suspicion of pulmonary embolism was raised,
which could have been a pregnancy associated comor-
bidity, but after performing echocardiography, diagnosis
of PPCM became clear, fulfilling all four criteria for the
diagnosis of PPCM: 1) the development of cardiac failure
in the last month of pregnancy or within five months of
delivery; 2) the absence of an identifiable other cause for
the cardiac failure; 3) the absence of recognizable heart
disease before the last month of pregnancy, and 4) left ven-
tricular dysfunction - ejection fraction of less than 45%
[3, 4]. The following therapy was applied: anticoagulation
therapy for the treatment of intracardiac thrombosis, heart
failure treatment included dobutamine, diuretics and beta-
blockers in further course, as well as conventional therapy,
sodium restriction, diuretics, vasodilators, cardiotonics
and beta-blockers. In spite of the fact that therapy of peri-
partum cardiomyopathy with bromocriptine (as suggested
by the European Society of Cardiology Working Group),
had to be discontinued due to serious side effects, the pa-
tient recovered completely [13]. Angiotensin-converting
enzyme inhibitors (ACEI), spironolactone, angiotensin
receptor blockers, may also be used in case of ACEI intol-
erance, but they are not recommended during pregnancy
or conception and can only be given after the delivery. The
anticoagulation therapy should be given in case of predis-
position to thrombus formation and when left ventricular
ejection fraction is low, especially in peripartum period.
Currently it is accepted that anticoagulation therapy may
be given only when left ventricular function is less than
35% [3, 4, 9, 13]. Very severe systolic dysfunction during
the development or at diagnosis of PPCM with cardiogenic
shock requires management with inotropes [13].
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MepunaptanHa MUOKapaMonaThja Koa 6onecHuULEe nedeHe 04 akKyTHe MujenongHe

neykemuje

Harawwa Yonosuh'? Metap Cedeposuh'?, Mupocnasa Mnehuh?, Ana Bugosuh'2, Haga Cysajuuh'? [paruua Tomnn'>

'YHuBep3utet y beorpagy, MeguumHcku dakynter, beorpag, Cpbuja;

2KnuHwka 3a xematonorujy, Knunuuku ueHtap Cpbuje, beorpag, Cpbuja;
KnuHuka 3a kapguonorujy, Knninuku LeHtap Cpbuje, Beorpag, Cpbuja;

“3npaBcTBeHy LieHTap, Bambeso, Cpbuja

KPATAK CAZAPXAJ

YBop NepunapTanHa KapguommuonaTtuja je peaak, anm Texak
nopemehaj cpuaHe dpyHKLMje Koju Ce jaBrba NnocnefHer MeceLia
TpyAHONe unn y NnpBrx NeT meceLy HakoH nopohaja. bonecr je
peTka n moxe 6utn patanHa.

Mpukas 6onecHuKa MNprKasaHa je TpuaeceToroayLLba *eHa
Kop Koje je jaHyapa 2004. roanHe NocTaB/beHa AnjarHo3a akyT-
He MujenongHe neykemuje (AMJ1), M2, c kaprotunom t(8;21)
(922;922),del(9)(q22) v kop Koje je xeMroTepanjom MOCTUrHyTa
pemucuja. Tokom pemucuje bonecHuLa je NpBU NyT 3aTpyaHena
1 nopoawna ce uapckum pesom 2009. [otom je cefam meceum
KacHuje NoHOBO 3aTpyaHena u nopoheHa je jaHyapa 2011. Ce-
faM laHa HaKOH ApPYror LapCckor pe3a pasBuan Cy ce TUMNYHN
CUMMTOMM 1 3HaUM MHcyduumjeHumje cpua. Ha enekTpokap-
Auorpamy yTBpheHu cy HUCKa BONTaxa, HOpManaH CUHYCHM
putam, HeratusHu T-Tanacu y V4-6, D2, D3, AvF. Ha exokapgu-
orpamy ejekunoHa ¢pakumja nese komope 6vna je camo 15%,
ay woj je BUHeHa Npu3naHa, NoKpeTHa TPOMOOTMYKa Maca Of
12 mm. BonecHuua je neyeHa nHdYy3mnjama xenapuHa, HUCKOMO-
NeKynapH1M XenaprHOM, ANYPETULIIMA, KAPAUOTOHNLMA, be-
Ta-6n1oKaToprma 1 aHTUrperaloHom Tepanujom. Mocne wect
Hefiesba Neyetba NMoYeo je NocTeneHn onopasak U ejeKLmoHa
dpakuuja ce nosehana Ha 25-30%. OnopaBak ce Noiako Ha-
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CTaBMO, TaKo Aa je y centembpy 2013, Tj. iBE 1 MO roAnHe of,
noyetka 6onecty, bonecHnua 6una 6e3 3HakoBa KapaujanHe
ancdyHKUMje, C ejeKLMoHOM dpaKLmjom ieBe Komope of 54%
1y KomnneTHoj pemucuju AMJI.

3ak/yyak [leprnapTanHa M1MoKapamonatuja je peTko CTatbe
Koje ce Hajuewhe jaB/ba Kpajem TpyaHohe Unm NpBrix mecewum
nocne nopohaja. Cmatpa ce aa noctoje 6pojHu bakTopu Koju
MOTyY IONPYHETY HAaCTaHKy obosberba. Mako je AMJT kop npuika-
3aHe 6onecHyLe neyeHa (KapAYOTOKCUYHIM) LIMTOCTATMLIMMA
y [03BO/bEHUM A03aMa, Moryhe je aa cy y3 ayrotpajHy Tepa-
nujy aHTUMVKOTULMMA 1 penaTuBHo 6p3y cnefehy TpyaHohy
OHU UNaK 61N BaxKH GaKTopy Koju Cy AOMPUHENI HAaCTaHKY
nepunapTanHe MyoKapguonartuje. 3aTo je Kof 6onecHnLa Kog
KOjMX ce MOCTUrHe NoTNyHa peMuncmuja HEOMXOAHO NaX/bBO
npahetbe cpuaHe GpyHKLMje, HAPOUNTO TOKOM TpyaHohe 'y np-
BUX HEKOJIMKO MeceL nocTnapTanHo. MpaBoBpemMeHoM Aujar-
HO30M 1 oAroBapajyhnm neyerbem noBosbaH UCXO[ MOXe ce
noctuhu Kop Ase TpehuHe 6onecHuKa. 3a ycnex je Hajuewhe
noTpebHO HEKONIMKO MeceLl Jleueksa, Mako NMoHeKas ornopaBak
MoXe BUTW crop 1 TpajaTii ABE-TPY rofuHe.

KrbyuHe peun: nepynapTtym; KapgmommnonaTuja; akyTHa muje-
NouaHa neykemuja
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