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Abstract

Molar pregnancies are benign trophoblastic diseases associated with a risk of malignant
transformation. If aetiology remains mostly unknown, the risk of recurrent molar pregnancy is
around 1.5% after one molar pregnancy and around 25% after 2 molar pregnancies. In the
later situation, genetic mutations have been described, increasing hugely this risk. In case of
mutations, probability to obtain a normal pregnancy is estimated around 1.8%.We report the
case of a Caucasian 30-year-old woman whose previous five spontaneous pregnancies had a
negative outcome: a spontaneous miscarriage and then 4 complete hydatidiform moles.
Genetic testing revealed that the patient carried two heterozygous mutations in the NLRP7
gene (c.2982-2A > G and Y318CfsX7). According to this, counselling was conducted to
advocate for oocyte donation in order to obtain a normal pregnancy. This technique enabled a
complication-free, singleton pregnancy that resulted in a healthy term live birth of a 2900 g
female. Few months after delivery, the patient presented a new complete hydatidiform mole.
Women presented with mutations in the NLRP7, KHDC3L or PADI6 genes are unlikely to
obtain normal pregnancies, with a major risk of reproductive failure. In such a context, oocyte
donationmay be the best option. Only 4 normal pregnancies and deliveries have been
published in this situation through this technique to our knowledge.

Introduction

Gestational trophoblastic disease corresponds to a set of placental pathologies characterized
by abnormal trophoblastic proliferation and maturation [1]. Within this class of disease,
partial and complete hydatidiform moles are considered to be benign conditions. Malignant
forms (gestational trophoblastic tumours) include invasive moles, choriocarcinoma,
implantation site tumours and epithelioid tumours. It is estimated that around 15% of
complete moles and less than 5%of the partial moles will undergo malignant transformation
[2]; this is why the fall in (and then disappearance of) blood hCG levels must always be
monitored closely after a molar pregnancy has been evacuated [3]. If aetiology remains
mostly unknown, the risk of recurrent molar pregnancy is around 1.5% after one molar
pregnancy and around 25% after 2 molar pregnancies [4]. In the later situation, genetic
mutations have been described, increasing hugely this risk.

Case report

Here, we report on a 30-year-old French woman (G6P1) whose first pregnancy had ended in a
spontaneous miscarriage. The next three pregnancies were marked by the presence of
complete hydatidiform moles. These diagnoses were confirmed by an expert pathologist from
a reference centre. The mesenchyme and the villous trophoblast stained negative in an
immunohistochemical analysis with an anti-p57 antibody. During the course of molar
pregnancies, our centre did not have access to molecular genotyping techniques; hence, we
were unable to assess the mono- or biparental nature of the molar cells. A survey of the
woman’s family did not highlight a history of recurrent pregnancy failures.
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Fig. 1 Sanger sequencing electropherogram: two mutations of NLRP7.  a duplication of 14 nucleotides resulting in a reading frameshift and a
Atthe top 1s the reference sequence (wild type). The left panel showsthe  series of superimposed peaks
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Sanger sequencing of all exons and intronic boundaries of the NLRP7 gene (known to be
associated with a rare, recessive form of recurrent hydatidiform mole) revealed two variants
of uncertain significance: ¢.2982-2A>G with substitution of adenine for guanine predicted to
affect splicing and Y318CfsX7 with fourteen base pair duplication in the fourth exon,
responsible for a frame shift and premature stop codon (Fig. 1). The parents were not
available to ascertain the phase of the two variants (cis or trans).

The partner’s sperm parameters were normal. The couple joined an oocyte donation program
in our department and was assigned with four mature oocytes. After ICSI, two embryos (rated
as 7.2.2 and 6.2.2, according Terrious score) were transferred on day 3. The third embryo was
maintained in culture but did not yield blastocyst suitable for freezing. A normal singleton
pregnancy was obtained after the embryo transfer. There were no complications, and the
pregnancy resulted in the birth (by caesarean section, after the failure of induction) of a baby
girl (birthweight, 2.895 kg; term, 41 + 2 weeks of amenorrhea). The patient developed
postpartum pre-eclampsia, which resolved without complications after treatment with oral
antihypertensive medication. After the delivery, a pathology assessment of the placenta gave
normal results. The time course of the postpartum fall in the blood HCG level was normal.



A few months after birth, the female patient presented with a spontaneous pregnancy and the
recurrence of a complete hydatidiform mole (confirmed by a pathological analysis). The
couple is now waiting for another oocyte donation, after having made a further request.

Discussion

Complete hydatidiform moles exhibit a diploid karyotype: 46,XX in 75-85% of cases and
46,XY in the remaining cases [5]. In general, a single spermatozoid fertilizes an oocyte
having lost its genetic material; the spermatozoid’s genetic material is then duplicated
(corresponding to diandry). In rare cases, an empty oocyte can be fertilized by two
spermatozoids (dispermy) or chromosomal material duplicates in the spermatozoid prior to
fertilization (diplospermy) [6].

In the Western countries, the incidences of complete and partial moles are respectively 1 per
1000 and 3 per 1000 pregnancies [7], whereas in South East Asia, the average rate of both
disorders are around 8 per 1000 pregnancies [8]. Moreover, one of the main known risk
factors for a molar pregnancy is the mother’s age (particularly young or advanced) [8]. To
date, more than 30 families with recurrent forms of molar pregnancy have been reported [8].

A Dbiparental contribution is observed in these recurrent cases; the woman carries an
autosomal recessive mutation that causes the development of complete hydatidiform moles
during pregnancy [9]. Homozygous mutations in the NLRP7 [10-12], KHDC3L [13] and
PADIG6 [14] genes have been identified in this context. The gene products are found in the
oocyte cytoskeleton, which explains their complementary roles in oogenesis and embryonic
development [15].

The nucleotide-binding oligomerization domain, leucine rich repeat and pyrin domain
containing 7 (NLRP7) protein is abundantly expressed in the immune and reproductive
systems [16]. Although NLRP7’s mechanisms of action are still ill-defined, it appears that the
protein regulates the secretion of interleukin 13—a cytokine involved in folliculogenesis,
ovulation, blastocyst implantation and normal placental development [9, 17, 18] and which
has an essential role in oocyte imprinting [19, 20]. Parental imprinting enables the exclusive
expression of the paternal or maternal allele of a gene, due to particular DNA methylation and
histone modification profiles. In fact, it has been shown that paternal allele expression induces
trophoblastic proliferation, whereas maternal allele expression counters this influence [21].
Thus, in biparental moles with an NLRP7 or KHDC3L mutation, defective genome
imprinting silences maternal gene expression which causes embryo development blocking and
defective trophoblast proliferation [8].

It has been shown that biparental complete hydatidiform moles carrying NLRP7 gene
mutations have the same morphology, the same immunohistochemistry profile and the same
prognosis as conventional diandric complete hydatidiform moles [22]. According to the
literature data, there is no risk of malignant degeneration in recurrent forms of complete
hydatidiform moles. Moreover, the presence of mutations in a male’s NLRP7 gene does not
alter spermatogenesis [23]. Lastly, it appears that the presence of a heterozygous NLRP7
mutation also affects a woman’s reproductive function by increasing the risk of early
spontaneous miscarriage [16, 23, 24].



In female patients with a history of recurrent complete hydatidiform moles, the likelihood of a
normal pregnancy is low [25]. However, two spontaneously conceived pregnancies in women
with NLRP7 mutations have been reported in the literature; one of the women had a recessive
homozygous p.N913S mutation, and the other carried two heterozygous mutations (including
p.N913S) on two different chromosomes [26]. Akoury et al. suggested that the occurrence of
ongoing pregnancies in these women was related to the type of mutation and the mutations’
impact on the NLRP7 protein [26]. However, these cases remain anecdotal, and oocyte
donation appears to be the best option for women in this context [27].

The first live birth after oocyte donation was reported in 2011 for a 29-year-old woman
carrying a compound heterozygous mutation in the NLRP7 gene and who had previously
experienced a miscarriage and three complete molar pregnancies [25]. Successful pregnancies
following oocyte donation have also been reported in two women of Indian origin [26]: the
first patient (aged 27, carrying a homozygous NLRP7 mutation) became pregnant with twins
following the transfer of three embryos. The second patient (aged 26, carrying two
heterozygous NLRP7 mutations) achieved a singleton pregnancy. The course of pregnancy
was normal in both cases, and both resulted in healthy live births. Recently, an Iranian
teamdescribed a new homozygote NLRP7 mutation in a woman who had 5 molar pregnancies
in her history, in whom oocyte donation allowed successful pregnancy and child birth [28].

Conclusion

Oocyte donation appears to be the best option for a normal, successful pregnancy in women
with a history of recurrent complete hydatidiform moles.

In view of recent advances in molecular genetics, one can hope that in situ gene correction
within oocyte’s germinal vesicle will one day become an option for managing recurrent
hydatidiform moles of biparental origin [29].
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