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The use of low molecular weight heparin during pregnancy
in patients with mechanical heart valves carries potential
risk for valve thrombosis: a report of three cases

Mekanik protez kalp kapagi olan gebelerde dusuk molekul agirlikli heparinlerin
kullanimi protez kapak trombozu riski tasir: Uc olguluk bir sunum
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Summary- Pregnancy is associated with an increased
risk of valve thrombosis, hemorrhagic complications, and
offspring complications in patients with metallic prosthetic
heart valve (MHV). Warfarin treatment is the best regimen
against thromboembolic complications, but its use in the
first trimester can result in embryopathy. Low molecular
weight heparin (LMWH) does not cross the placenta and
has some potential advantages. However, the pharmaco-
kinetics of LMWHSs change during pregnancy, and serial
monitoring of anti-Xa levels is strongly recommended. De-
spite this recommendation, LMWH therapy in a fixed dose
is still used in pregnant women with MHV without monitoring
anti-Xa activity in clinical practice. We present three cases
of MHV thrombosis occurring while on therapy with LMWH
during pregnancy. One of these patients showed cerebro-
vascular event, one presented with pulmonary edema, and
one underwent reoperation for MHV thrombosis.

Pregnancy is associated with an increased risk of
valve thrombosis, hemorrhagic complications,
and offspring complications in patients with metallic
prosthetic heart valve (MHV). For this reason, preg-
nancy increases maternal risk in such patients. The
magnitude of the risk is related with the anticoagulant
regimen used during pregnancy and the effectiveness
of anticoagulation.!!!

Warfarin treatment is the best and most reliable
strategy against thromboembolic complications in
pregnants with MHV. However, warfarin crosses the
placenta and its use in the first trimester can result

Ozet— Mekanik protez kalp kapagi (MPK) olan hastalarda
gebelik artmis kapak trombozu, kanama ve fetal kompli-
kasyon riski ile iligkilidir. Tromboembolik komplikasyonlara
karsi en etkili tedavi varfarin kullanimi olmakla birlikte, ilk
trimestirde varfarin kullanimi embriyopatiye sebep olabilir.
Dusuk molekul agirhkh heparinler (DMAH) plasentayi gec-
mez ve potansiyel bazi avantajlari vardir. Bununla birlikte,
DMAH’lerin farmakokinetigi gebelik esnasinda degisir ve
faktor 10a seviyelerinin duzenli monitdrizasyonu kuvvetle
Onerilir. Bu dbneriye ragmen, halen DMAH’ler MPK olan ge-
belerde faktor 10a duzeyi takip edilmeden sabit dozda kul-
laniimaktadir. Burada gebelikleri esnasinda DMAH tedavisi
altinda MPK trombozu gelisen U¢ olguyu sunduk. Bir olgu-
da serebrovaskuler olay gelisti, bir olgu akut akciger ®demi
tablosuyla basvurdu, bir digeri ise MPK trombozu nedeniyle
tekrar kapak operasyonuna alindi.

in embryopathy in
6.4% of the cases.!?!
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Embryopathy does not occur with LMWH because it
does not cross the placenta.!'! Anticoagulation is more
stable and predictable with LMWH than unfraction-
ated heparin (UFH). On the other hand, LMWHs are
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also associated with the risk of MHV thrombosis.#
Despite some advantages, the use of LMWH during
pregnancy in women with MHYV is still controversial.

We present three pregnant women with MHV re-
ferred to our hospital between 2010 and 2012. They
were not on acetylsalicylic acid therapy on admission.
Enoxaparin had been given in therapeutic fixed doses
in all cases.

CASE REPORT

Case 1- An 18-year-old female with rheumatic mi-
tral stenosis and aortic regurgitation had undergone
surgery two years before for mitral and aortic valve
replacement (MVR and AVR) with a bileaflet MHV
(Sorin 33 mm) for mitral valve and bileaflet MHV
(Sorin 23 mm) for aortic valve. She was referred to
our hospital in the 9th week of pregnancy with pal-
pitation and acute neurological deficit in the left arm,
which resolved completely in 24 hours. The electro-
cardiogram (ECG) revealed normal sinus rhythm. She
had been treated with subcutaneous enoxaparin, 70
mg twice daily, since the beginning of the pregnancy.
Transthoracic and transesophageal echocardiography
(TTE and TEE) depicted 6 mm fibrillar thrombus in
the aortic prosthetic valve and thrombi in the mitral
prosthetic valve (Figure la, b). The mean gradient
was 10.5 mmHg in the mitral valve and 31 mmHg in
the aortic valve. Cerebral computed tomography (CT)
was normal and transient ischemic attack was diag-

nosed. The patient was hospitalized based on echo-
cardiographic findings. Enoxaparin was stopped and
UFH was started. She and her husband were informed
about the risks and the pregnancy was terminated af-
ter their approval. UFH was started six hours after de-
livery and was given for four days until international
normalization ratio (INR) was >2.5. Warfarin was
started one day after delivery and INR was maintained
between 3.5 and 4.5. She had no complaints, and no
prosthetic valve thrombus was seen in the follow-up
echocardiography performed three months later. The
mean gradient was 5.2 mmHg in the mitral valve and
25.9 mmHg in the aortic valve.

Case 2— A 36-year-old female with rheumatic mitral
stenosis had undergone surgery four years before for
MVR with a bileaflet MHV (Sorin 29 mm) for the
mitral valve. The patient was admitted to our coronary
care unit with pulmonary edema in the 33rd week of
pregnancy. Subcutaneous enoxaparin had been ini-
tiated 60 mg twice daily since the beginning of her
pregnancy. The ECG revealed normal sinus rhythm.
Urgent TTE and TEE demonstrated thrombi and a
10.5 mmHg mean gradient in the mitral prosthetic
valve (Figure 2). The patient was hospitalized, enoxa-
parin was stopped, and UFH was started. Nitroglyc-
erine (up to 80 pg/min) and furosemide (up to 120
mg/day) were given. She and her relatives were in-
formed, and cesarean section was carried out upon
the obstetrician’s suggestion in the 34th week of
pregnancy. Healthy twins were delivered. Postpartum
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phy, TTE: Transthoracic echocardiography.

Figure 1. (A) The TEE view of Case 1 demonstrating multiple thrombi on the left atrial aspect of the mitral prosthesis; (B) ATTE
demonstrating a fibrillar thrombus on the left ventricular aspect of the aortic prosthesis. TEE: Transesophageal echocardiogra-
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Figure 2. Multiple thrombi are séen adjacent to the sewing ring of
the mitral prosthetic valve in the TEE view of Case 2.

hemorrhage of 100 ml was detected after the delivery.
No further hemorrhage occurred during the follow-
up. UFH was started 12 hours after delivery and was
given for five days until INR was >2.5. Warfarin was
started two days after delivery. The patient had no
complaint three months later, and the INR ratio was
maintained between 3.5 and 4.5 in this period. Mitral
prosthetic valve thrombus was seen, but diminished,
in the follow-up echocardiography performed three
months later.

Case 3— A 25-year-old female with rheumatic mitral
stenosis and regurgitation had undergone surgery nine
years before for MVR with a bileaflet MHV (Sorin
27 mm) for mitral valve. She was admitted with New
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Figure 3. The TEE view of Case 3 demonstrating a throm-
bus on the left atrial aspect of the mitral prosthesis.

York Heart Association (NYHA) class II dyspnea for
10 days in the 21st week of pregnancy. On the physi-
cal examination, MHV sound was heard, and the lung
examination was normal. The ECG revealed atrial
fibrillation. TTE demonstrated thrombus and a mean
gradient of 12 mmHg in the mitral prosthetic valve
(Figure 3). She had been treated with subcutaneous
enoxaparin, 60 mg twice daily, since the 2nd week of
her pregnancy. The patient was hospitalized, enoxapa-
rin was stopped, and warfarin was started. UFH was
added and continued until INR was >2.5. She and her
relatives were informed about the risks of pregnancy,
and continuation of the pregnancy was decided. The
patient was followed closely, and INR was maintained
between 3.5 and 4.5. The patient became symptomatic
(NYHA class III dyspnea and palpitation) in the 34th
week. Cesarean section was carried out in the 35th
week of pregnancy without complication, and the
baby was healthy. Warfarin was stopped seven days
before the delivery and UFH was started. Warfarin
was restarted two days after the delivery. Postpartum
hemorrhage of 150 ml occurred after the delivery, and
one unit of erythrocyte suspension was administered.
Follow-up hemoglobin level was 12.0 g/dl. She had
dyspnea at rest, palpitation and fatigue after the de-
livery. No change in the thrombus or the mean gradi-
ent (12 mmHg) was detected in the follow-up echo-
cardiography. The patient underwent MVR through
a right atriotomy and a transseptal approach. A large
thrombus was observed on the mitral prosthesis block-
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ing one disk. A new mechanical bileaflet valve (Sorin
27 mm) was implanted. The postoperative course was
uneventful, and warfarin was resumed.

DISCUSSION

We present herein three cases of MHV thrombosis
while under treatment with LMWH during pregnancy
in the absence of anti-Xa level monitoring. All the
patients had been referred to our hospital from oth-
er clinics after the development of thromboembolic
complications. One of these patients showed cerebro-
vascular event, one presented with pulmonary edema,
and one underwent reoperation for MHV thrombosis.
Unfortunately, we could not determine the incidence
of thrombosis related to LMWHs in pregnant women
with MHV without anti-Xa level monitoring because
we do not prefer LMWHs in such patients.

Mechanical heart valves are related to thrombotic
complications, which are more frequent during preg-
nancy. Effective anticoagulation is mandatory in preg-
nants with MHV. Anticoagulation with oral anticoagu-
lants (OACs) throughout pregnancy is the best method
in such cases. With OACs throughout pregnancy, the
risk of valve thrombus is 3.9%.%! This risk is the high-
est with adjusted-dose or low-dose UFH throughout
pregnancy (33%).1?! The risk was between 7.1-12.3%
with LMWH throughout pregnancy in studies with
patients compliant with medication and with testing
of anti-Xa levels.*¥ These data were compiled from
three non-randomized studies.”¥ The risk of fetal
malformation with OACs throughout pregnancy sug-
gests this regimen should be preferred only when war-
farin dose is <5 mg, a safe level for embryopathy, or in
women with highly thrombogenic MHV.1>%

Unfractionated heparin (UFH) and LMWH do not
cross the placenta, and embryopathy does not occur.
Substitution of OACs with UFH or LMWH between
6 and 12 weeks greatly decreases the risk of fetal mal-
formations.”” The risk of thromboembolism is lower
when UFH or LMWH is used in the first trimester
only rather than throughout pregnancy. With LMWH
in the first trimester, the risk was found to be 3.6%.°

Low molecular weight heparins (LMWH) have
improved pharmacokinetics and side effect profile
compared to UFH. They cause less heparin-induced
thrombocytopenia and less osteoporosis when com-
pared to UFH usage.l”? On the other hand, the clear-
ance and volume of distribution of LMWHs are high-

er during pregnancy. Therefore, regular monitoring of
anti-Xa levels in pregnancy is necessary, and the ad-
ministration of LMWHSs on the basis of weight alone
is inadequate.’®” The European Society of Cardiology
guidelines advise weekly monitoring of peak anti-Xa
levels, which should be maintained between 0.8 and
1.2 U/mL, 4-6 hours after application.!!

Despite several potential advantages, the use of
LMWH in pregnancy is limited due to the lack of data
about its efficacy and safety and regular monitoring of
anti-Xa levels. The risk of thromboembolism may be
as high as 20% in the absence of monitoring.!'”!

Our cases indicate LMWH therapy in a fixed dose
is still used in pregnant women with MHV without
monitoring anti-Xa activity and is related with seri-
ous thromboembolic complications, such as cerebro-
vascular event, pulmonary edema and reoperation
for prosthetic valve thrombus. For this reason, in
the absence of anti-Xa level monitoring, pregnants
with MHV should not be treated with a fixed dose of
LMWH, as such treatment likely results in ineffective
anticoagulation.
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article: None declared.

REFERENCES

1. Regitz-Zagrosek V, Blomstrom Lundqvist C, Borghi C,
Cifkova R, Ferreira R, Foidart JM, et al. ESC Guidelines on
the management of cardiovascular diseases during pregnancy:
the Task Force on the Management of Cardiovascular Diseas-
es during Pregnancy of the European Society of Cardiology
(ESC). Eur Heart J 2011;32:3147-97. CrossRef

2. Chan WS, Anand S, Ginsberg JS. Anticoagulation of pregnant
women with mechanical heart valves: a systematic review of
the literature. Arch Intern Med 2000;160:191-6. CrossRef

3. Oran B, Lee-Parritz A, Ansell J. Low molecular weight hepa-
rin for the prophylaxis of thromboembolism in women with
prosthetic mechanical heart valves during pregnancy. Thromb
Haemost 2004;92:747-51.

4. McLintock C, McCowan LM, North RA. Maternal compli-
cations and pregnancy outcome in women with mechani-
cal prosthetic heart valves treated with enoxaparin. BJOG
2009;116:1585-92. Crosskef

5. Arnaout MS, Kazma H, Khalil A, Shasha N, Nasrallah A,
Karam K, et al. Is there a safe anticoagulation protocol for
pregnant women with prosthetic valves? Clin Exp Obstet Gy-
necol 1998;25:101-4.

6. Elkayam U, Singh H, Irani A, Akhter MW. Anticoagulation
in pregnant women with prosthetic heart valves. J Cardiovasc
Pharmacol Ther 2004;9:107-15. CrossRef


http://dx.doi.org/10.1093/eurheartj/ehr218
http://dx.doi.org/10.1001/archinte.160.2.191
http://dx.doi.org/10.1111/j.1471-0528.2009.02299.x
http://dx.doi.org/10.1177/107424840400900206

298

Tirk Kardiyol Dern Ars

7. Abildgaard U, Sandset PM, Hammerstrgm J, Gjestvang FT,
Tveit A. Management of pregnant women with mechanical
heart valve prosthesis: thromboprophylaxis with low molecu-
lar weight heparin. Thromb Res 2009;124:262-7. CrossRef

8. Saeed CR, Frank JB, Pravin M, Aziz RH, Serasheini M, Dom-
inique TG. A prospective trial showing the safety of adjusted-
dose enoxaparin for thromboprophylaxis of pregnant women
with mechanical prosthetic heart valves. Clin Appl Thromb
Hemost 2011;17:313-9. CrossRef

9. Casele HL, Laifer SA, Woelkers DA, Venkataramanan R.

Changes in the pharmacokinetics of the low-molecular-
weight heparin enoxaparin sodium during pregnancy. Am J
Obstet Gynecol 1999;181:1113-7. CrossRef

10. Elkayam U, Bitar F. Valvular heart disease and pregnancy:
part II: prosthetic valves. ] Am Coll Cardiol 2005;46:403-10.

Key words: Heart valve diseases/diagnosis; heart valve prosthesis;
heparin, low-molecular-weight; pregnancy; thromboembolism.

Anahtar sézctkler: Kalp kapak hastaliklari/tani; kalp kapak protezi;
heparin, dustik molekul agirlikli; hamilelik; tromboemboli.


http://dx.doi.org/10.1016/j.thromres.2008.12.005
http://dx.doi.org/10.1177/1076029610371470
http://dx.doi.org/10.1016/S0002-9378(99)70091-8
http://dx.doi.org/10.1016/j.jacc.2005.02.087

