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Case report 109

Two consecutive pregnancies in a patient with paroxysmal
nocturnal haemoglobinuria treated with anticoagulant

therapy at different doses

Tomoyuki Sasano?, Takuji Tomimatsu?, Jun-ichi Nishimura®, Itaru Matsumura®,

Yuzuru Kanakura® and Tadashi Kimura®

Paroxysmal nocturnal haemoglobinuria (PNH) is a rare
acquired disorder of haematopoietic stem cells
characterized by intravascular haemolysis, cytopenias and
thrombophilia. Thrombophilia is the leading cause of
mortality in patients with PNH. As the risk of
thrombogenesis further increases during pregnancy and
the postpartum period, an anticoagulant therapy is
generally recommended for pregnant women with PNH,
However, there are no standardized criteria for determining
the appropriate dose of anticoagulant therapy. We describe
the case of a PNH patient with who was managed with
anticoagulant therapy at different doses during two
consecutive pregnancies. A prophylactic dose of heparin
was administered during her first pregnancy and a
therapeutic dose, during her second pregnancy. Both
pregnancies resulted in uncomplicated vaginal deliveries
without thrombosis. Interestingly, not only D-dimer (as a
thrombotic marker) but also lactate dehydrogenase (as a
haemolytic marker) levels were lower during her second

Introduction

Paroxysmal nocturnal haecmoglobinuria (PNH) is a clonal
nonmalignant haematological disorder characterized by a
triad of intravascular haemolysis, cytopenia and throm-
bophilia. The condition is caused by a somatic mutation
of the PIGA gene located on the X chromosome, which
encodes the glycosyltransferase enzyme [1]. The progeny
of the affected stem cells are deficient in glycosylphos-
phatidylinositol (GPI)-anchored proteins. A deficiency
in the GPI-anchored complement regulatory proteins
CD55 and CD59 causes complement-mediated haemo-
lysis [2].

Thrombophilia is a major cause of mortality in patients
with PNH. Thrombosis has been reported to account for
40—67% of PNH-related deaths [3-7]. Thrombotic
events in PNH patients involve both arteries and veins,
and deep visceral venous thrombosis involving the
mesenteric, splenic, hepatic, portal or cerebral veins
are a common and characteristic feature of PNH [8].
Pregnancy increases the risk of a venous thromboembo-
lism (VTE) because all three elements of the Virchow’s
T'riad (stasis, vascular trauma and hypercoagulability) are
present during gestation [9]. Pregnant and postpartum
women are thus approximately four to five-fold more
likely to develop a VTE than nonpregnant women
[10]. A literature review on data of 43 pregnant women
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with PNH showed an exceptionally high mortality rate in
this patient group (five out of 43, 11.6%), with the main
cause of death being thrombosis (three out of five, 60%)
[11]. Another study on 27 pregnancies (two of them
resulting in abortion) in 22 women reported a maternal
mortality rate of 8% (two out of 22). Both women died as a
consequence of thrombosis [12].

Anticoagulant therapy is considered important and is
generally recommended for pregnant patients with
PNH. However, there are no standardized criteria for
determining the appropriate dose of anticoagulant
therapy. Here, we report the case of successful anti-
coagulation with unfractionated heparin (UFH) in a
patient with PNH. UFH was administered at a prophy-
lactic dose during the patient’s first pregnancy and a
therapeutic dose during her second pregnancy. Both
pregnancies resulted in normal vaginal deliveries.

Case report

A 19-year-old Japanese woman was diagnosed with anae-
mia on medical examination. At the age of 24, she noticed
dark red urine. The patient was initially diagnosed with
PNH on the basis of the results of Ham acid haemolysis
and sugar water tests as well as the presence of CD55(-)
CD59(-) erythrocytes in flow cytometry. Since then, she
had been receiving transfusions of washed red blood cells
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(RBCs) approximately every 4 months to maintain her
haemoglobin (Hb) levels more than 7 g/dl. The patient
received no other medications such as corticosteroids or
anticoagulants. She had no history of a VTE.

First pregnancy

At 29 years of age, the patient had her first spontaneous
pregnancy. Starting at 9 weeks of gestation, 5000 units of
prophylactic subcutanecous UFH were administered
twice daily (Fig. 1a). No thrombosis in her lower limbs
and abdomen was detected by ultrasonography before
the start of anticoagulant therapy. At this time, her
laboratory data were as follows: Hb levels 4.9g/dl,
white blood cell (WBC) count 3.77 x 10°/1, platelet
count 177 x 10%/1, lactate dehydrogenase (LDH) levels
1676 IU/l (normal range; 103-229), D-dimer levels
1.94 pg/ml (normal range; 0.00-0.50), C-reactive protein
(CRP) levels 0.07 mg/dl (normal range; 0.00-0.20), blood
urea nitrogen (BUN) levels 10 mg/dl and creatinine levels
0.39 mg/dl. The patient’s activated partial thromboplas-
tin time (aPTT) levels are shown in Fig. 1b. Throughout
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Laboratory data (unfractionated heparin and activated partial
thromboplastin time) during the patient's first and second pregnancies.
(a) Unfractionated heparin (UFH) levels. (b) Activated partial
thromboplastin time (aPTT) levels.
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Laboratory data (D-dimer and lactate dehydrogenase) during the
patient's first and second pregnancies. (a) D-dimer levels. (b) Lactate
dehydrogenase (LDH) levels.

her pregnancy, we increased the amount of UFH accord-
ing to the elevated D-dimer levels (Fig. 2a). The
patient’s LDH levels showed a trend for instability
throughout her first pregnancy (Fig. 2b). She was trans-
fused with four units of washed RBCs approximately
every 4 weeks during the entire pregnancy in order to
maintain her Hb levels more than 7 g/dl. A total of 26
units of washed RBCs were administered before delivery.
Laboratory data immediately before delivery were as
follows: Hb levels 8.4 g/dl, WBC count 7.78 x 10°/1, pla-
telet count 103 x 10%/1, LDH levels 1454 IU/I, D-dimer
levels 1.69 pg/ml, BUN levels 10 mg/dl and creatinine
levels 0.69 mg/dl. At 38 weeks and 3 days of gestation,
induction due to mild preeclampsia resulted in a success-
ful vaginal delivery without any complications. The
female infant weighted 2280 g [—1.5 standard deviation
(SD)] and had Apgar scores of 8 at 1 min and 9 at 5 min.
After the delivery, UFH was switched to warfarin
potassium. The prothrombin time-international normal-
ized ratio (PT-INR) was monitored with the aim to
maintain a target value of 1.5-2.5. The patient was
discharged on day 22 postpartum without life-threatening
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