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Postnatal outcome and placental blood flow after plasmapheresis during
pregnancy
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ABSTRACT
Purpose: Plasmapheresis in pregnancy adversely affects maternal hemodynamics, however there
are studies suggesting it to reduce pregnancy loss in immunological diseases when medication
is more harmful to the fetus. The overall optimal plasmapheresis treatment protocol remains
unknown.
Materials and methods: A pregnant with neuromyelitis optica was followed up after receiving
six volumes of fresh frozen plasma.
Results: The placenta compensated the hemodynamic change until the 33rd week of gestation,
resulting a small for gestational age, otherwise healthy girl.
Conclusions: More research is needed on plasma exchange during pregnancy because in our
observation placental circulation can adapt to the change in blood pressure.
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Introduction

Plasmapheresis is the removal of whole blood from
the patient, its separation by machine into component
parts, and then the return of certain of those compo-
nents or replacement with albumin or plasma protein
fractions in combination with sterile saline. This pro-
cedure is used in immunological diseases to eliminate
antibodies. The side effects are mostly mild; fainting,
tingling of limbs, coagulopathy, bleeding, drop in
blood pressure and allergic reaction to frozen plasma
can adversely affect pregnancy [1]. In clinical
researches concerning plasmapheresis they found that
in case of antiphospholipid syndrome (APS) this
method can be used as a treatment if first line (aspirin
or heparin) fail to prevent pregnancy loss. In a series
of 18 cases, when one plasmapheresis per month was
performed, the live birth rate increased to 100% from
the usual 10–50%. There was one mild preeclampsia,
three fetal distress, four preterm deliveries, one
thrombocytopenia, and two cases of uteroplacental
insufficiency. The uterine artery pulsatility index (PI)
was reduced and umbilical artery PI was >95th per-
centile. At 16th week of gestation 44% of women had
bilateral uterine artery notch, by the 28th week only

11% [2]. A patient with familial hyperchylomicronemia
received 41 courses of plasmapheresis during preg-
nancy and delivered a healthy boy at the 41st week of
gestation [3].

Neuromyelitis optica (NMO) is an autoimmune dis-
order with prevalence of 0.5–4.4/100,000 inhabitants, it
is mainly sporadic with female predominance and the
median age of onset is 35–45 years. A significant
breakthrough in the research of NMO was the descrip-
tion of circulating IgG auto-antibody (AQP4-IgG) that
blocks Aquaporin-4-channel in oligodendrocytes [4].
Lesions start with the perivascular deposition of immu-
noglobulins, complement mediated cytotoxicity and
the loss of AQP4 channel and glial fibrillary acidic pro-
tein [5]. To date no acute therapy has demonstrated
significant benefit in improving visual outcome in
NMO or preventing optic nerve atrophy. It can be
managed through years with mild symptoms, but the
medication has to be stopped for family planning.
Current treatment for acute attacks includes corticoste-
roids and plasmapheresis. High dose of intravenous
methylprednisolone (IVMP) results in faster recovery
and improved color vision. Plasmapheresis after
IVMP reduces the circulating AQP4-IgG resulting
in long term improvement in visual acuity.
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Immunosuppressive drugs are used as long term pre-
ventive therapies. Intravenous immunoglobulin and
interferon beta appear to be ineffective in preventing
relapses [6].

Only a few reports describe the negative effect of
pregnancy on NMO, and there is no overview of data
or consensus in therapy. In a retrospective study, it
has been shown that pregnancy may have proinflam-
matory effects on autoimmune demyelinating diseases
suggesting that NMO onset is more likely to occur dur-
ing the postpartum year and that the relapse increases
in the first 3–6 months after delivery [7]. In NMO-IgG
seropositive patients, the annualized relapse rate dur-
ing pregnancy did not differ from that before preg-
nancy, but it increased significantly during the first six
months postpartum. Moreover, 77% of the deliveries
were associated with postpartum relapses suggesting
that delivery adversely affects NMO [8,9]. We first
describe a case in the literature [10,8], when plasma-
pheresis was administered during pregnancy for a
patient suffering from NMO and a live infant was born.
There is no information about plasmapheresis in preg-
nancy complicated by maternal NMO based on
PudMed, Sciencedirect, MeSH Database till now.

Materials and methods

Instead of teratogenic medication or leaving the mother
without therapy, we chose plasmapheresis where the
removed plasma was substituted with fresh frozen
plasma. Ethics approval (Registration number: 49870-
3773/2014/EKU (586/2013)) was obtained and the
patient signed an informed consent on 21 January 2014.

Gestational age, fetal biometry and the flow S/D
ratio of umbilical and uterine arteries were determined
by conventional 2-D and color Doppler ultrasound
measurements (Voluson 730 Expert ultrasound
machines (GE Medical Systems, Kretztechnik
GmbH&Co. OHG, Zipf, Austria)). Fetal weight was cal-
culated by Hadlock B formula.

The 3-D static volume box was placed over the
umbilical cord insertion. The maximum sweep angle
was 70�. The stored volumes were analyzed using the
Virtual Organ Computer-aided Analysis program (GE
Medical Systems, Zipf, Austria, version 10.4). The
“Merce-type sonobiopsy” is a validated method, that is
applicable throughout the whole pregnancy.

Results

Patient history before pregnancy

In 2009, the patient was referred to neurological con-
sultation due to paraesthesia and numbness of limbs

spreading from her left upper limbs downwards, and
loss of vision for 30 s. Family history was unremarkable.
Ophthalmological examination revealed no pathologic
changes, the MRI showed no alteration in the brain
while in the neck revealed T2 hyperintense lesion in
the cervical spinal cord at the level of C2–5. The cere-
brospinal fluid analysis tested negative for oligoclonal
bands. After high (3� 1000mg) dose of IVMP, the
patient experienced complete remission. In 2010,
symptoms reappeared on her left side and she
received another high dose (this time 3� 500mg) of
IVMP. All clinical features pointed to neuromyelitis,
and in 2011 seropositivity for AQP4-IgG was con-
firmed. According to the revised diagnostic criteria for
NMO, this case met the three benchmarks [9] and the
diagnosis was settled. In 2012 her neurological symp-
toms returned but were eliminated quickly by steroids,
but in December MRI showed T2-weighted relatively
large lesion in the spinal cord extending over C3 and
Th5–6 vertebral segments. In the first half of 2013, the
patient had no symptoms due to azathioprine
(100mg). In April 2013, she quitted therapy for family
planning.

Patient history until the 16th week of pregnancy

The patient’s last menstrual period was on 11 July
2013. In September paraesthesia returned in her
lower limbs followed by urine retention, dysesthesia
and loss of vision on the right side. Ophthalmologic
examinations showed signs of demyelination, and
neuronal degeneration. She received five plasmapher-
eses. First ultrasound was performed on 9th October
for establishing the gestational age and genetical
ultrasound screening was performed on 11th
October. Nuchal translucency and crown-lump length
of the fetus were measured in normal range for ges-
tational age, and a retroplacental hematoma was dis-
covered. Due to her symptoms, she received one
scheduled plasmapheresis in October and low dose
of oral methylprednisolone every second day to pre-
vent relapse and she had no complaints until the
end of November. All together she has received six
courses of fresh frozen plasma.

Patient follow up until delivery

The patient’s previous symptoms reoccurred and per-
sisted until the end of pregnancy and she lost her
vision on the right side. On 33rd week of gestation,
the patient complained of rare fetal activity and the
ultrasonographic examination showed intrauterine growth
restriction, oligohydramnion, and calcificated placenta.

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

2 M. JAK�O ET AL.



The ultrasonographic data are shown in Figure 1. The
uterine arteries on both sides showed an early dia-
stolic reduction of the blood flow. Cesarean section
was performed immediately. A female neonate was
delivered weighing 1635 g (<3rd percentile) with
Apgar scores of 5–6–7 at 5–10–15min respectively,
and later she was transferred to perinatal intensive
care unit. Extended confluent infarctions were
detected on the surface of the placenta. Histological
examination revealed a placental tissue as in third tri-
mester with accelerated maturation and calcification,
and the vessels were far from the villous surface,
reducing the blood nutrient exchange. No chorioam-
nionitis or funisitis could be detected. On the third
postnatal day, the patient became anemic, refused
transfusion, received ferric-sodium-glucuronate and
folic-acid.

Postpartum follow up

She could breastfeed the newborn. Three months after
delivery, the patient lost her vision on the left side as
well. After the initialization of rituximab (100mg and
six months later 500mg), the patient experienced no
relapse and her status remained stable. Although she
lost her vision almost completely on the left side, oph-
thalmologic examinations of October 2014 revealed
some improvement on the left eye.

Discussion

Our patient did not receive intravenous immunoglobu-
lin for the reasons mentioned in the introduction.

Immunosuppressive drugs could control her symptoms
for three years with short term relapses. Quitting ster-
oid therapy in order to have a baby caused dilemma
both for the patient and the doctor. In our case, the
fetus was small for gestational age but regarding lit-
erature data it is still a successful case, hence only
65% of such pregnancies end with livebirth. The sud-
den change in maternal blood pressure during plasma-
pheresis damages the newly forming capillaries
(retroplacental bleeding), that can be compensated by
the excessive vascular branching afterwards. The new
vessels are overwhelmed and more likely to calcificate.
Corticosteroid or immunosuppressive drugs in preg-
nancy also may lead to intrauterine growth restriction
and major malformations. With this short report, we
would like to highlight the ability of the placenta to
compensate the drop in blood pressure during
plasmapheresis and that there should be a way of
combination of therapies to reach the best possible
outcome.

Compliance with ethical standards

All procedures performed in studies involving human
participants were in accordance with the ethical stand-
ards of the institutional and/or national research com-
mittee and with the 1964 Helsinki declaration and its
later amendments or comparable ethical standards.
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Figure 1. Fetal growth and fetoplacental circulation after plasmapheresis.
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