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Yagoda A. V., Gladkikh N. N., Znamenskayal l. A., Dereva M. V., Yagoda $S. A.

Stavropol State Medical University, Russian Federation

CAYYANU HACAEACTBEHHOW TPOMBOSUAUN Y BOABHOW _
C OCAOXXHEHHOW NEPUNAPTAAbHOW KAPAUOMUONATUEN
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CTABPOMNOAbCKUI FOCYAQPCTBEHHbIM MEAULLMHCKUI YHUBEpCcUTET, Poccuinckas Peaepaums

Peripartum cardiomyopathy is a thrombophilia-associated disease, which manifests with severe heart failure
and reduced left ventricular ejection fraction in patients without pre-existing cardiac pathology, usually 1 month
before or after the delivery. Clinical observations suggest possible role of underlying congenital thrombophilia in the
development of thromboembolism and formation of severe heart systolic dysfunction in patients with peripartum
cardiomyopathy. We presented a clinical case of multiple biventricular thrombi in 28-year-old primigravida with
peripartum cardiomyopathy and genetic traits of hereditary thrombophilia, which resulted in the recovery of heart
contractile function. In conclusion, we discussed common genetic polymorphisms to investigate the link between the
hereditary thrombophilia and peripartum cardiomyopathy.
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MepvnapTtanbHasa kapanomMuonaTus npeactaBnseT cobori 3aboneBaHne, acCcoUMMPOBAHHOE C TpoMbodunme,
MaHUDECTUPYIOLLLEE BbIPAXEHHOM CepaeYHON HEAOCTAaTOYHOCTBIO U CHXEHNEM (pakLmn BbiIBpoca NeBOro Xeny-
[o4ka y nauneHToB 6e3 NpeaLlecTBYOLEN KapananbHOM naTonornm, o6b6l4HO B Mpeaenax o4HOro Mecsaua 4o unuv
nocne ponos. MpencraBneHo KNMHNYECKOe HabMOAEHNE MHOXECTBEHHbIX OMBEHTPUKYNSAPHBLIX TDOMOOB Y 28-neTHel
NepPBOPOASALLEN XEHLLMHbBI C NepunapTasbHON KapaMomMuonaTei n NpusaHakaMmn HacneacTBeHHoM TpoMbodunmn,
C NnocneayoLmM BOCCTaHOBNIEHMEM COKpaTUTENbHOM GYHKUMK cepaua. MNMpeacrasneH aHanna reHeTn4eckmx nonm-
MOP®U3MOB Y AAHHOW NALNEHTKN U 0OCYXAEHbI BO3MOXHbIE CBSA3U MEXAY HAacNeACTBEHHON TpoMmbodunmnen u ne-

punapTanbHOM KapanomMmonaTuen.

KntoueBble crioBa: 6epeMeHHOCTb, TPOMOOpuNS, kapanoMuonaTtusi, amM60msi u TOOMOO3bI

in the hemostatic system and some forms of

thrombophilia is not well understood, although
a hereditary component has been identified in many
thrombophilias. The association between genetic
factors and thrombophilic states during pregnancy,
childbirth, and inthe postpartum periodis an active field
of research in coagulation disorders. Prothrombotic
polymorphisms are common in women with arterial and
venous thrombosis, infertility, fetal loss, fetoplacental
insufficiency, growth retardation, preeclampsia,
coronary atherosclerosis, ischemic stroke, myocardial
infarction, and hypertension [4, 11].

Peripartum cardiomyopathy (PPCM), also known as
postpartum cardiomyopathy, dilated cardiomyopathy
of pregnant women, peripartum disease, and Meadows
cardiomyopathy, is a thrombophilia-associated disease,
which is not well represented in the field. PPCM occurs on
average in 1 per 3000 to 4000 pregnancies, and manifests
with severe heart failure in cases without pre-existing heart
disease or reduced left ventricular (LV) ejection fraction
during the third trimester or in the first 5 to 6 months after
delivery. PPCM is one of the leading causes of pregnan-
cy-associated morbidity and mortality [3, 8].

Etiology and pathogenesis of PPCM are unclear:
some correlations with myocarditis, abnormal immune
response to pregnancy, infectious (viral), nutritional and
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Clinical significance of specific genetic defects

hormonal factors were found in several studies [1, 6].
Meanwhile, the clinical course of PPCM episodes di-
rectly or indirectly indicates its possible role in the devel-
opment of hypercoagulable states. Certain pregnancy
complications, which bear thrombophilic components
(pre-eclampsia, eclampsia, gestational hypertension,
spontaneous preterm birth, HELP syndrome), often pre-
cede PPCM. From the other side, thrombotic complica-
tions such as disseminated intravascular clotting (DIC),
pulmonary embolism (PE), and intracardiac thrombi are
presumably associated with a high procoagulant activity
of the pregnancy itself (an increase of factors VII, VI, X,
fibrinogen and von Willebrand factor), as well as with the
postpartum period.

Hereditary factors play a significant role in the devel-
opment of the disease [2]. PPCM genetic traits, such as
association of genome to locus chromosome 12p11.22,
the presence of nucleotide polymorphism rs258415, and
gene mutations MYH7 and MYH6 [5], presumably are not
related to defect characteristics seen in congenital throm-
bophilias (such as factor V Leiden mutation, prothrom-
bin G20210A, etc.). Our literature search did not reveal
evidential data on the genetic relationship between the
PPCM and hemostasis abnormalities, such as congenital
thrombophilia, thromboembolisms, intra- and extracar-
diac thromboses at peripartum cardiomyopathy [7, 10].
However, our clinical observations provided below suggest
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that congenital thrombophilia in the PPCM patients may be
the one of the causing factors for thromboembolism and
formation of a severe heart systolic dysfunction.

Case report. A 28-year old Caucasian female with a
family history of thrombophilia, whose mother and aunt
died of pulmonary thromboembolism between the ages
of 40 and 50, was admitted to a cardiac intensive care unit
(ICU) complaining of a productive cough with brown spu-
tum, shortness of breath, epigastric pain and bilateral leg
edema. Eight days prior to admission, the patient under-
went a cesarean section due to weakness of uterine con-
tractions, giving birth to a healthy female infant. Onset of
clinical symptoms occurred on the 3™ day after the delivery.

Physical examination revealed acrocyanosis, swel-
ling of lower extremities, pulse of 110, dullness of heart
sounds, short systolic murmur over the apex and in the
second parasternal intercostal space. Laboratory pa-
rameters were as follows: hemoglobin 11.2 g/dL, RBC
4.0 M/uL, platelets 432 K/uL, elevated C-reactive protein
(186.6 mg/mL) and D-dimer (2.7 ug/mL), prolonged ac-
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tivated recalcification time (>180 sec), activated partial
thromboplastin time (>180 sec), Xlla-dependent fibrino-
lysis test was 15 min, indicating decreased fibrinolytic ac-
tivity (reference value 5-12 min). Total antibodies (IgM,
IgG, IgA) to cardiolipin were in the normal range. Urinaly-
sis revealed no abnormalities.

Echocardiography showed diffuse LV hypokine-
sis, and four mobile biventricular thrombi: in the apex
(1.5x 0.8 cm) and anterolateral segment (0.8 x 0.9 cm) of
LV; near the moderatorband area (1.0x 1.0cm) andinthe
middle portion of the septum (1.0 x 1.3 cm) of right ven-
tricle (Fig. 1). Doppler analysis identified mild pulmonary
arterial hypertension with estimated pulmonary artery
pressure of 40 mm Hg, and decreased LV ejection frac-
tion of 34 % (Teichholz). EKG revealed sinus arrhythmia
from 140 to 65 bpm, right bundle-branch block, left ante-
rior fascicular block, and LV hypertrophy. The patient was
treated with aspirin, enoxaparin, clopidogrel, exogenous
phosphocreatine, ivabradine, torasemide, spironolac-
tone, perindopril, omeprazole, amoxicillin/clavulanate.

Fig. 1. Transthoracic echocardiogram on admission reveals multiple biventricular thrombi. (A) Big and small arrows represent
mobile anterolateral apical thrombi of LV, respectively (0.8 cm x 0.9 cm; 1.5 cm x 0.8 cm). The horizontal arrow shows thrombus
in the middle portion of the septum of RV (1.3 cm x 1.0 cm). (B) The arrow represents apical thrombus near the moderator
band area of RV (1.0 x 1.0 cm) with signs of lysis in the center. LV, Left ventricle; RV, Right ventricle

On the third day of admission echocardiography re-
vealed increased volumes of ventricular and atrial cavi-
ties (left ventricular ejection fraction 37 %); the number
of blood clots in the ventricles reduced to 3, hypoecho-

iology Dispancer

e= 1.17 cm

genic rarefactions appeared in their central parts, mobi-
lity of the thrombus in the apex area of the left ventricle
increased with a thin stalk visualized (Fig. 2).
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Fig. 2. Transthoracic echocardiogram on the 3rd day of admission: signs of increased mobility and further lysis of thrombi.
(A) Apical LV thrombus (big arrow) floating on a stalk (small arrow) with a blood flow. (B) Decreased density
of moderator band area thrombus. LV, Left ventricle; RV, Right ventricle
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On the tenth day of the admission, the dimensions
of the cavities of the heart became closer to normal, left
ventricular ejection fraction increased to 46 %, pulmo-
nary hypertension resolved. Biventricular thrombi were
not visualized and the patient was started on warfarin.
Contrast-enhanced computed tomography (CT) scan of
the thorax (in 2 weeks) showed areas of infarction in Sg
and Sg of the right lung (Fig. 3).

Fig. 3. Contrast-enhanced CT scan shows areas of right
pulmonary infarction in Sg (small arrow) and Sg (big arrow)
on the 2" week of admission

Genetic analysis of coagulation markers revealed
fibrinolysis system gene polymorphisms: an antagonist
of tissue activator of plasminogen type 1 (PAI1) 5G/4G
in position —675 (heterozygote); defects in genes of
platelet receptor glycoproteins: glycoprotein la (ITGA2)
807 C/T (heterozygote) and glycoprotein 3a (/ITGB3)
1565 C/C (homozygote); 3 polymorphism of gene
metabolism of folic acid and vitamin B»: mutation 1298
A/C (heterozygote) of one of methylenetetrahydrofolate
reductase gene (MTHFR), the mutation 2756 A/G
(heterozygote) in a gene of By2-dependent methionine
synthase (MTR) and mutation 66 G/G (homozygote) of
methionine synthase reductase (MTRR) gene. There were
no mutations of major coagulation genes found, such
as: 1691 G/G of the factor V, 20210 G/G of the factor I,
10976 G/G of the factor VI, —-455 G/G of FGB-fibrinogen
(factor 1), G/G (Val34Leu) of the factor XIlI.

Patient’s clinical diagnosis included: familial
peripartum cardiomyopathy with biventricular thrombi,
pulmonary embolism with right necrotizing pneumonia
(Se, Sg), and congestive heart failure class IV (NYHA).
Combined hereditary thrombophilia: heterozygous PA/1-
675 mutation of fibrinolysis system, homozygous ITGA2-
alpha2 mutation and heterozygous ITGB3-b mutation of
a platelet component, folic acid and vitamin By> genes
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mutations: MTRR (homozygote), MTR and MTHFR-1298
(heterozygotes).

During 10-month follow-up the condition was
satisfactory with no enlargement of heart cavities, and
left ventricular ejection fraction of 65 % (Teichholz) on
echocardiography. Patient continued on warfarin.

Discussion. It is well-known that familial thrombo-
philia may be caused by mutations in encoding genes of
coagulant and fibrinolytic systems of hemostasis, plate-
let receptor glycoproteins, and mutations in the genes
that control the levels of homocysteine. Along with the
common mutations/polymorphism of coagulation genes,
i.e.: factor V (Leiden mutation), factors Il, VII, | (FGB -
B-fibrinogen), factor Xlll, resulting in the pathology of
pregnancy, thrombophilia occurrence is often facilitated
by the presence of «defective» gene alleles of fibrinolytic
system [9].

Combined forms of hereditary thrombophilia, which
occur in 5 % of the population is considered as not only
a major risk factor of thrombosis in general, but also
as a common cause of complicated pregnancy — fetal
loss and slow fetal growth, premature detachment of
the placentae, gestational toxicosis, etc. At the same
time, pregnancy and childbirth in and of itself serves
as a provoking factor in thrombi formation. Being
a potent coagulation activator, pregnancy triggers
various coagulation components, which may turn into
desynchronized response in the settings of defective
allells controlling systems of aggregation, endothelial
function and fibrinolysis, which may eventually cause a
«coagulation burst».

In the observed case, a 28-year primigravida with
hereditary thromboses and embolisms in female line
developed a heart failure with significant decrease of
contractile function, biventricular mobile thrombi, and
right lung infarction (S6, S9) on the third day after the
cesarean section. The underlying cause of this PPCM
case is, we believe, a familial thrombophilia, which is
based on a combination of genetic defects responsible
for platelet receptors activity, fibrinolysis system and
homocysteine metabolism.

In the settings platelet hyperadhesion, toxic effects
on the endothelium and decreased fibrinolysis that are
characteristic for thrombophilia, it is logical to assume
causative role of coagulation impairments in rapid and
significant reduction of myocardial function, which may
become main therapeutic problem for the survivors. We
believe that «exclusion» of a large volume of the distal
coronary arteries from the circulation by microemboli can
cause myocardialdysfunctioninsome casesof peripartum
cardiomyopathy. Per our clinical observations, distal
microemboli of the coronary vessels with the blockade
of microcirculation and myocytes energy deficiency
pays significant role in the development of systolic
heart failure. In this regard, preventive anticoagulants
treatment of PPCM patients in the presence of reduced
LVEF is reasonable, even in the absence of obvious signs
of thrombosis.

Conclusions. The presented clinical case, which
resulted inthe recovery of contractile function of the heart,
characterizes the role of genetic factors of thrombophilia
in the development of PPCM and its complications.
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NMPUMEHEHUE OAAH3ANWUHA NMPU AEHEHUU LUU3OPPEHUU
Y NAUMEHTA C OPTOTONMUYECKOWU TPAHCNAAHTALUEN NEYEHU
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1 MOCKOBCKMI FOCYAQPCTBEHHBIN MEAUKO-CTOMATOAOIMHECKUI YHUBEPCUTET
um. A. U. EBAoknumosa, Poccuitckas Pesepaums
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3 CTABpPONOABCKMIA FOCYAQPCTBEHHBIN MEAULIMHCKMIA YHUBEPCUTET, Poccuitckas Peaepauus

Presents a clinical case of a patient with paranoid schizophrenia and orthotopic transplant of the liver (02.12.2011).
Constantly takes immunosupressivny therapy: tacrolimus, mycophenolate mofetil. Start of mentalillnessis, in all prob-
ability, to 2011, when first appeared the verbal deceptions of perception and ideas of its specific mission and signif-
icance. In July 2014 the patient’s mental state significantly deteriorated: he developed hallucinatory-paranoid state,
katotonia-oneiric inclusions, and he was hospitalized in a psychiatric hospital. The main difficulty encountered in the
management of this patient, was the choice of antipsychotic drug. As the pathogenetic treatment of schizophrenia, we
used atypical antipsychotic olanzapine. The choice of this drug was due to the high clinical efficacy of olanzapine in
the treatment of disease and a low risk of unwanted side effects — hepatotoxicity, extrapyramidal symptoms. It makes
olanzapine the most preferred for the treatment of schizophrenia in a patient with hepatitis C and liver transplant.

Keywords: paranoid schizophrenia, chronic hepatitis C, liver transplantation, comorbidity, antipsychotic drugs,
olanzapine
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