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Background: Recurrent spontaneous miscarriage (RSM) has a multifactorial etiology, mainly 

due to karyotype abnormalities including balanced translocation, anatomical uterine disorders, 

and immunological factors, although in 50%–60% the etiology is unexplained. The treatment 

of RSM remains challenging, and the role of intravenous immunoglobulin (IVIG) in RSM is 

controversial.

Case report: Mrs HM, 37 years old, obstetric summary: P0+1+13+1, a known case of 

hypothyroidism/polycystic ovary syndrome, married to an unrelated 47-year-old man, presented to 

our RSM clinic in early January 2014 for investigation and treatment. She has had multiple failed 

in vitro fertilization trials and 13 first-trimester missed miscarriages terminating at 6–7 weeks, 

all without IVIG therapy. Her tenth pregnancy was spontaneous, managed in London, UK, with 

multiple supportive therapy and courses of IVIG starting from the third to the 30th week of 

pregnancy. The pregnancy ended at 36 weeks of gestation with a cesarean section and a live girl 

baby was delivered. Mrs HM had balanced translocation, 46XX t (7:11) (p10:q10). Preimplanta-

tion genetic diagnosis/intracytoplasmic sperm injection/in vitro fertilization was performed with 

embryo transfer on May 29, 2014, and resulted in a successful pregnancy. She was commenced 

immediately on metformin, luteal support, and IVIG therapy, started at 6 weeks of gestation 

and at monthly intervals until 30 weeks of gestation, and also received additional therapy. The 

pregnancy was monitored with ultrasound, progressed uneventfully until admission at 35 weeks 

of gestation, with mildly elevated liver enzymes and suspected fetal growth restriction. She was 

managed conservatively, and in the light of nonreassuring fetal status, a live female infant weigh-

ing 2.29 kg was delivered by emergency cesarean section on January 14, 2015, with an Apgar 

score of 8 and 9 and mild respiratory distress, and was admitted to the Special Care Baby Unit 

for intensive therapy. The mother and baby made satisfactory progress and were discharged on 

January 24, 2015.

Conclusion: Two consecutive successful pregnancies in Mrs HM with multiple causes of RSM 

treated with other medications and IVIG strongly suggest that IVIG has a positive role in RSM.

Keywords: recurrent, miscarriage, intravenous immunoglobulin, pregnancy outcome

Introduction
Miscarriage is the most frequently encountered complication of pregnancy,1–3 

and miscarriage rates of 10%–30% have been reported by various authors.4,5 Spontaneous 

miscarriage presents in diverse ways and is subclassified into distinct subtypes. In this 

report, recurrent spontaneous miscarriage (RSM) is defined as the loss of three or more 

consecutive pregnancies before 20 weeks of pregnancy, and it is reported to occur in 

0.5%–1% of women in reproductive age.1,3,6–8 Ectopic pregnancies and molar pregnancies 

are not included in this definition. There is a lack of uniformity in the definition of RSM.9 
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Many authors define RSM as the loss of two or more consecu-

tive pregnancies,10–12 and the incidence may increase to 5%. 

This definition is particularly applicable to women older than 

35 years. In Kuwait, we commence investigations in women 

aged 35 years and older who have had two or more consecu-

tive miscarriages.9 RSM may be primary, secondary, or rarely 

tertiary. Tertiary RSM refers to the event that follows secondary 

RSM. A patient who has had a series of miscarriages without 

a previous viable pregnancy or birth (live birth or stillbirth) is 

classified as primary RSM, whereas a patient who has had a 

series of miscarriages after a viable pregnancy, a live birth, or 

a stillbirth is classified as secondary RSM.13

The etiology of RSM may be multifactorial, and the more 

established etiological factors include antiphospholipid syn-

drome, anatomical uterine structural anomalies, and parental 

chromosome anomalies;1–3,9–12,14 other etiological factors 

include endocrine disorders and inherited thrombophilia. 

However, in 40%–50% of the cases of RSM, the etiology 

cannot be identified or established, and the cause is then 

defined as idiopathic or unexplained.9,11,12 Immunological 

disturbances and aberrations seem to be the risk factors in 

many cases of RSM and have been suggested to play an 

important role in the etiology of RSM.7,15–18 Elevated natural 

killer (NK) cells (CD56+/CD16+) have been implicated in the 

etiology of RSM through their interaction in the maternal/

fetal interface,16,19,20 and the higher levels of NK cells in the 

nonpregnant women have been associated with the increased 

probability of miscarriage in a subsequent pregnancy.21,22

The establishment of the cause of RSM in any patient 

requires detailed and comprehensive investigations.4,9,11,12,14 

The etiology of RSM may be multifactorial in some patients 

and therefore calls for extensive elaborate investigations. The 

details of such investigations of RSM will not be covered in 

this report.

The treatment of RSM remains varied and challenging, 

and where the cause is known, such as in antiphospholipid 

syndrome, the treatment could be easily executed. However, 

in many cases of RSM, especially the idiopathic cases of 

RSM, which constitute 40%–50% of cases of RSM, the treat-

ment may be empirical and not evidence based.9,23 Patients 

and their treating doctors may therefore face challenges 

and frustrations from the treatment of RSM because of the 

uncertain efficacy of the treatment being offered.24

Intravenous immunoglobulin (IVIG) therapy has been 

administered to many patients with RSM on a trial basis 

in double-blind, placebo-controlled trials with the under-

standing that there may be an immunological basis for the 

pathogenesis of such cases of RSM.1–7,25–27 IVIG has also been 

reported to enhance live births in patients with RSM who have 

been demonstrated to have elevated NK cells.20,23,28

However, the role of IVIG therapy in RSM, which has 

been the subject of multiple trials, meta-analyses, and systemic 

reviews,1–3,15,29 has remained controversial, and the results 

of such trials have been varied with contrasting results and 

deductions. IVIG therapy resulted in positive outcome in 

idiopathic secondary RSM, but no benefits were observed for 

primary RSM; 58% of patients with secondary RSM had suc-

cessful pregnancies after IVIG therapy compared with that of 

24% of placebo-treated patients.7 Positive pregnancy outcome 

was also reported in patients with secondary RSM treated 

with IVIG therapy in randomized trials.1,8,25–27 However, the 

meta-analysis of eight randomized controlled trials concluded 

that there was a positive pregnancy outcome in women with 

secondary RSM treated with IVIG,29 and other meta-analyses 

and systemic reviews reported no benefits for IVIG therapy 

in RSM.1–3,18 In many studies of IVIG therapy in RSM quoted 

earlier, the dosage regimes of IVIG used and the treatment 

protocol followed were diverse and varied. These may have 

contributed to the diverse results reported in these studies.

As highlighted previously, the etiology of RSM may be 

multifactorial, and the multiple causes of RSM may be present 

in the same patient. It is also pertinent to state that as the num-

ber of miscarriages increases in the same patient, as the patient 

therefore increases in age, the chances of a successful pregnancy 

outcome in a subsequent pregnancy will diminish and the stress 

and anxiety will increase in such patients, and the challenge to 

the treating physician and patient becomes phenomenal.

A major area of challenge is in the area of parental chro-

mosome aberrations/anomalies (including balanced trans-

locations and chromosome inversions) where technological 

approaches to diagnosis and management are necessary. In 

the presence of a known parental balanced translocation as 

the cause of RSM, preimplantation genetic diagnosis (PGD) 

with in vitro fertilization (IVF) is an accepted modality of 

treatment.9,12 The chances of these procedures leading to a 

successful pregnancy are not always guaranteed, and thus, 

a successful pregnancy may not always be achieved.

We present a case of high-order RSM (many previous 

miscarriages) due to multiple etiological factors that are fully 

investigated and treated successfully with PGD/intracytoplas-

mic sperm injection (ICSI)/IVF, multiple therapy, and IVIG, 

which resulted in a successful pregnancy outcome.

Case report
Mrs HM, 37 years old, P0+1+13+1, a known case of hypo-

thyroidism due to autoimmune thyroiditis and polycystic 
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ovary syndrome (PCOS), married to an unrelated 47-year-old 

civil servant (nonconsanguineous marriage), presented to our 

RSM clinic at maternity hospital, Kuwait, in early January 

2014, for further investigations and treatment. Written con-

sent was obtained from the patient before commencement 

of the IVIG therapy. Verbal consent was obtained from the 

patient before the case report was prepared. Ethical approval 

was not necessary for this case report. All principles outlined 

in the Declaration of Helsinki were followed. The patient had 

been married to the same husband for 27 years. A comprehen-

sive medical/surgical history was obtained and investigations 

commenced. Her surgical history revealed that she had wedge 

resection of the ovaries in 2002 for PCOS and her menstrual 

cycles were reported as regular.

A summary of her obstetric history revealed that she 

has had nine first-trimester miscarriages that terminated at 

6–7 weeks of gestation. No IVIG therapy was offered during 

these pregnancies. Evacuation of the uterus was performed in 

six of these miscarriages, and there were no complications. 

She has had six failed IVF trials.

Her tenth pregnancy was spontaneous and was managed 

in London, UK, where she had also been diagnosed with 

hypothyroidism and elevated NK cells, from late 2009 to early 

2010. She received multiple doses of IVIG starting from the 

third week of pregnancy until 30 weeks of gestation and other 

forms of multiple supportive therapy, which included Eltroxin 

and Glucophage (metformin) tablets, enoxaparin (Clexane) 

injections, low-dose aspirin tablets, and progesterone tablets. 

This pregnancy ended at 36 weeks of gestation with a cesar-

ean section because of the failure to progress in labor and a 

healthy live girl baby was delivered in February 2010.

She had another four consecutive first-trimester missed 

miscarriages; none of these pregnancies were treated with 

IVIG. Her last spontaneous pregnancy was in November 2010, 

and this was followed by a period of 3 years of secondary 

infertility, which was investigated.

During her first visit to the RSM clinic at maternity hos-

pital, Kuwait, in early January 2014, a full physical examina-

tion revealed no abnormalities apart from a high body mass 

index of 32 kg/m2, and she was fully investigated again for 

the RSM. Full immunological, endocrinological, ultrasound, 

and other blood investigations (including anticardiolipin 

antibodies [IgG/IgM], lupus anticoagulant, thrombophilia 

screening, thyroid function tests, serum prolactin, 21st day 

serum progesterone, and 3D ultrasound studies) were per-

formed, and they revealed no abnormalities.

Karyotype studies revealed that her husband was 46XY 

and the patient had a balanced translocation – 46XX t (7:11) 

(p10: q10). Further investigations revealed that the patient 

had elevated NK cells (CD56+/CD16+), and oligoastheno-

zoospermia was detected in her husband. Mrs HM had been 

commenced on 75 µg Eltroxin daily and 850 mg metformin 

tablets twice daily accordingly as part of the treatment for 

her previously diagnosed hypothyroidism and PCOS and was 

advised to undergo PGD/ICSI/IVF.

The diagnoses of Mrs HM at this point were previous 

cesarean section, RSM due to multiple etiological factors of 

chromosome anomaly, elevated NK cells, hypothyroidism, 

and PCOS. Her age, 37 years, and moderate obesity were 

additional contributory factors.

The procedures (PGD/ICSI/IVF) recommended for Mrs 

HM were successfully performed, and the embryo transfer 

was performed on May 29, 2014. A successful pregnancy was 

confirmed, and this was considered as a very precious and 

high-risk pregnancy. Routine antenatal blood tests and ultra-

sound revealed normal results. The patient was commenced 

on 5 mg folic acid tablets, metformin tablets, vitamins, 

low-dose aspirin, Clexane 40 mg subcutaneous injections, 

and 75 µg Eltroxin daily. After appropriate consent, IVIG 

(Biotest, Germany) therapy was commenced at 6 weeks of 

gestation after positive fetal cardiac activity had been con-

firmed. Luteal support was also commenced with progester-

ones (Cyclogest pessaries) 400 mg twice daily vaginally and 

oral dydrogesterone (Duphaston) tablets 10 mg twice daily.

Luteal support with progesterone suppositories and 

metformin tablets was continued until the 13th week of 

pregnancy. Cervical cerclage was performed at 14 weeks of 

gestation by a colleague in private practice. IVIG (500 mg/kg, 

in divided doses, intravenous for 2 days every month) was 

continued after the first dose at 6 weeks of gestation. The 

patient was always admitted to the hospital for the IVIG 

therapy, closely monitored for any adverse/untoward reac-

tions, and discharged home after each treatment cycle. 

Serial ultrasound examinations were performed, and at 

20 weeks of gestation, the scan revealed no fetal anomalies. 

Dydrogesterone treatment was continued until 24 weeks 

of gestation while all the other drugs listed earlier were 

continued. At approximately 16 weeks of gestation, folic 

acid therapy was stopped, and supplemental folic acid and 

oral iron (single tablet) were continued until term. In view of 

the history of previous preterm delivery, injection primolut 

depot (17α-hydroxy progesterone caproate) 500 mg by the 

intramuscular route weekly was commenced after 16 weeks 

of gestation and was continued until term (37 weeks of gesta-

tion). She was also screened for diabetes mellitus with oral 

glucose tolerance test that revealed normal results.
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The pregnancy progressed uneventfully, and the growth 

of the baby was satisfactory. The monthly IVIG therapy was 

stopped at 30 weeks of gestation after due counseling and 

discussion with the patient; she had received a total of seven 

doses of IVIG injections with no adverse fetal or maternal 

effects being reported. During her previous successful preg-

nancy, IVIG was continued until 30 weeks of gestation and 

the same has been followed in the current pregnancy also.

At 33 weeks of gestation, on December 28, 2014, she 

presented with slight painless vaginal bleeding and was 

admitted to the labor ward of maternity hospital with the 

diagnosis of antepartum hemorrhage (APH). Ultrasound 

examination confirmed the diagnosis of APH due to placenta 

previa marginalis (the placenta was situated posteriorly, 

1.2 cm from the cervical os). Routine blood investigations 

revealed normal results. She was managed conservatively 

along departmental guidelines (these were identical to the 

Royal College of Obstetricians and Gynaecologists [RCOG]/ 

American College of Obstetricians and Gynecologists 

[ACOG]/ Society of Gynecologists of Canada [SOGC] 

guidelines). Dexamethasone (12 mg, 12 hourly for 24 hours 

by intramuscular injections) was administered to the patient. 

Blood was crossmatched (in case there was need for imme-

diate delivery), and a high-risk consent was obtained from 

the patient and her husband. The conservative treatment 

was to be continued until 37 weeks of gestation when an 

elective cesarean section was planned. After stabilization of 

the patient in the labor ward and a stay of 14 hours, she was 

transferred to the antenatal ward.

The patient presented with generalized pruritus on 

January 10, 2015, and there was neither nausea/vomiting 

nor jaundice. A diagnosis of cholestasis of pregnancy was 

made, and the patient was jointly managed conservatively 

in collaboration with the physician. The liver enzymes were 

slightly elevated (alanine aminotransferase [ALT], 77 IU/L 

[normal range, 10–60 IU/L]; aspartate aminotransferase 

[AST], 112 IU/L [normal range, 10–42 IU/L]), and all the 

other blood results revealed normal results.

Mrs HM was clinically stable on January 12, 2015, 

and all her treatment was continued. Ultrasound examina-

tion on January 14, 2015, indicated a disparity of 3 weeks 

between the gestational age and the findings on ultrasound 

examination: gestational age 35+4 weeks of gestation by 

dates and ultrasound gestational age of 32+4 weeks, there 

was a normal umbilical artery diastolic flow, a biophysical 

profile of 8/8, an amniotic fluid index of 9.8 (normal), and 

an estimated fetal weight of 2.048 kg. A diagnosis of fetal 

growth restriction (FGR)/intrauterine growth restriction was 

made. The nonstress test was now performed twice daily 

and a close monitoring of the mother was continued. The 

nonstress test demonstrated persistent fetal tachycardia: the 

mother was stable and had no pyrexia. The mother, however, 

demonstrated great anxiety because of the fetal tachycardia. 

Despite adequate counseling and reassurance, she insisted 

on immediate delivery. A decision was therefore taken to 

proceed with an emergency cesarean section which was 

successfully performed on January 14, 2015. A healthy, 

normal-looking female infant was delivered, with an Apgar 

score of 8 in 1 minute and 9 in 5 minutes and fetal birth 

weight of 2.290 kg. The baby had mild respiratory distress 

and was immediately admitted in the neonatal intensive 

care unit and managed by the neonatologists. Mrs HM was 

treated routinely with intravenous antibiotics (ceftriaxone/

metronidazole). She had a superficial wound dehiscence, 

which was routinely treated, and her postoperative period 

was otherwise uneventful. Blood investigations revealed 

satisfactory hemoglobin and normal liver function tests. 

The baby spent 1 week in the neonatal intensive care unit 

under close observation, although no specialized treatment 

was required; the baby was then transferred to the Special 

Care Baby Unit for further surveillance and management. 

The baby was breast-fed by the mother. Mother and baby 

made satisfactory progress. The mother was discharged home 

with her baby on January 24, 2015.

Discussion
Mrs HM had been admitted with a diagnosis of RSM due to 

multiple etiological factors, which included hypothyroidism, 

PCOS, elevated NK cells, chromosome anomaly (balanced 

translocation), increasing maternal age, and obesity. The 

interaction/interconnection of these causes is complex. These 

factors and other etiological factors have been highlighted 

previously,1–3,9–12,14 and it is not unusual to have multiple 

etiological factors in the same patient.7,9,14 This patient was 

subjected to extensive investigations as previously outlined9,14 

and these revealed the etiological factors. It was rather unfor-

tunate that karyotype studies were delayed in this patient until 

the more recent review of her case at our clinic in January 

2014, which revealed the additional etiological factor of 

balanced translocation. Mrs HM had a total of 13 previous 

miscarriages, and although evacuation was performed in 

ten of these miscarriages, the products of conception were 

not subjected to cytogenetic analysis, a practice that is not 

undertaken at our clinic, an investigation that may have 

revealed some forms of chromosomal abnormalities. In a 

recent study of cytogenetic analysis of products of  conception 
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in 43 patients with RSM with miscarriages, chromosome 

abnormalities were detected in 78% of the cases,30 and these 

authors concluded that in patients older than 35 years, fetal 

chromosome abnormalities were a major cause of the miscar-

riages. Our patient presented to our clinic at 37 years of age, 

and all her previous miscarriages were first-trimester miscar-

riages; however, the exact contribution of fetal chromosome 

malformations to these miscarriages could not be established 

because of the lack of appropriate investigations. Balanced 

translocation was diagnosed as a contributory cause of RSM 

in this patient, and PGD/ICSI/IVF was recommended for the 

couple because the husband of the patient had some problems 

in his semen analysis test. PGD/IVF has been recommended 

as a modality of treatment for balanced translocation,9,12 and 

this procedure with ICSI was offered to Mrs HM and resulted 

in the pregnancy that was managed with IVIG therapy and 

other modalities of medical therapy, which ultimately resulted 

in another successful pregnancy for this patient, the subject of 

the case report. The modalities of medical treatment referred 

earlier will be discussed later in this presentation.

A diagnosis of the etiological factors of PCOS and hypo-

thyroidism had been made in the first successful pregnancy 

of Mrs HM managed in London, and these medical disorders 

were still under maintenance treatment. A treatment of the 

earlier medical problems in addition to elevated NK cells 

was managed with appropriate therapy and IVIG in that 

pregnancy which resulted in the first successful pregnancy 

and delivery of the patient, Mrs HM, in London in 2010. 

Investigations performed at the RSM clinic at maternity 

hospital in January 2014 confirmed the medical problems 

of PCOS and hypothyroidism and also revealed a diagnosis 

of elevated NK cells. Previous studies and reviews1,9,16,17,19–23 

had indicated that elevated NK cells were associated with an 

increased incidence of miscarriage and constitute an etiologi-

cal factor for RSM. Some of these studies and others20,23,28,31 

have reported that with appropriate treatment, the effect of 

the NK cells could be reduced/reversed and a high positive 

pregnancy outcome achieved. In the light of the earlier infor-

mation, one can emphatically state that elevated NK cells play 

an important etiological role in RSM and have been included 

in the multiple etiological factors in the case reported. The 

mechanism through which elevated NK cells contribute to 

increased miscarriages and RSM include interference with 

the implantation process and alteration in the cytokine popu-

lation in the uterus.20,23,31 The treatment of elevated NK cells 

will be discussed later.

Pregnancies in PCOS patients may be associated with 

luteal phase deficiency, and this was anticipated in this 

patient and progesterone was prescribed as part of her medi-

cal treatment. Metformin had already been administered to 

this patient as a part of her treatment for PCOS before her 

pregnancy, and this treatment was continued all through the 

first trimester of the pregnancy. Metformin therapy had been 

associated with the reduction in the incidence of miscarriages 

and RSM and fetal loss.32 In a previous study,32 metformin 

therapy was associated with a significant reduction in the rate 

of spontaneous miscarriage (62% to 26%). No significant 

adverse effects or congenital malformations had been asso-

ciated with metformin therapy in pregnancy, and metformin 

therapy has been successfully used for the management of 

diabetes mellitus in pregnancy.

A successful pregnancy has been associated with appro-

priate adjustment of the fetus to the immunological system 

of the mother, and this complex event in the maternal/fetal 

interface will not be discussed in this report. A successful 

pregnancy has also been associated with a shift from the 

T-helper (Th)1 cytokines to the T-helper (Th)2 cytokines; Th1 

cytokines are regarded as cytotoxic and increase the incidence 

of miscarriages, whereas Th2 cytokines create an environ-

ment that enables successful pregnancy.9,33 Progesterone has 

been long established as playing a significant role in the suc-

cessful establishment of pregnancy, and apart from its other 

endocrine functions in pregnancy, it has been known to play 

an immunomodulatory role in pregnancy. Dydrogesterone 

(Duphaston), an orally active progestogen, with many func-

tions similar to pure endogenous progesterone, which has 

superior functions when compared with other progestogens, 

has been demonstrated in many studies to promote a shift 

in the Th1/Th2 cytokine ratio in favor of Th2 and thus pro-

motes the continuation of a successful pregnancy.34 This 

information, among others, has formed the basis of the use 

of dydrogesterone in RSM patients in our clinic. Dydroges-

terone had been ordered as a part of the treatment for Mrs 

HM in her first successful pregnancy in 2010 and was again 

prescribed for her in the index pregnancy. A recent study,35 a 

double-blind, randomized, parallel, placebo-controlled trial, 

has presented a strong evidence for the use of dydrogesterone 

in patients with RSM; an improved pregnancy outcome and 

reduction in abortions were reported in the study: the risk 

of another miscarriage after three consecutive miscarriages 

was 2.4 times higher in the placebo group compared with 

that of the treatment group (risk ratio =2.4; 95% confidence 

interval [CI] =1.3–5.9; P,0.001). In the study, dydrogester-

one was continued until 20 weeks of gestation, although in 

our patient it was continued until 24 weeks of gestation, the 

standard practice in our RSM clinic. There were other positive 
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benefits reported in the patients treated with dydrogesterone. 

17α-Hydroxyprogesterone caproate (primolut depot) was 

also prescribed for our patient to prevent another preterm 

labor because of her history of previous preterm delivery. 

This is a standard policy in our RSM clinic based on the 

 recommendations of ACOG and supported by multiple previ-

ous studies and reviews on the benefits and use of progester-

one preparations in the prevention of preterm labor.

The use of IVIG therapy in RSM has remained contro-

versial and has produced a variety of results; indications 

for therapy have been varied, and the dosage of the drug, 

the time of commencement of the therapy, and the duration 

of therapy have been quite varied in the different studies 

reported.1–3,7–9,15,18,20,23,25–29,31 As previously stated, a positive 

pregnancy outcome was reported in idiopathic secondary 

RSM, whereas there was no benefit for primary RSM.7 

Positive pregnancy outcome was also reported in patients 

with secondary RSM;1,8,25–27,29 in some of these studies, the 

positive benefits were reported after secondary analyses of 

the available data. Positive pregnancy outcome was reported 

for secondary RSM in a meta-analysis of eight randomized 

controlled trials,29 whereas no benefit was reported for pri-

mary RSM. Another meta-analysis of six randomized trials 

found no benefit for both primary and secondary RSM.3 There 

was also no benefit reported for the use of IVIG in second-

ary idiopathic RSM in two recent randomized, double-blind, 

placebo-controlled trials;1,18 dosage regime of IVIG and 

duration of treatment in both trials were different (0.5 g/kg 

vs staggered dose of 0.4 g/kg). The use of IVIG therapy in 

patients with RSM due to elevated NK cells has been very 

impressive and consistent in some reports and produced 

highly positive results: pregnancy rates of 82%–96% have 

been reported and rapid decline/reduction of percentage NK 

cells was noted in the patients treated.20,23,28,31 The dosage of 

IVIG used in these studies was also different: 0.5 g/kg in 

one study23 and 0.4 g/kg in other studies,20,31 and the time of 

commencement of IVIG therapy and duration of treatment 

(15–35/36 weeks) varied. In our patient, IVIG therapy was 

administered because of elevated NK cells in both successful 

pregnancies, and the dosage regime (0.5 g/kg) and duration of 

treatment were identical. In our patient, Mrs HM, 13 previous 

pregnancies ended in first-trimester miscarriages. There was 

no evidence of any specific therapy or the use of IVIG in any 

of these failed pregnancies. In her first successful pregnancy 

managed in London in 2010, she was treated with supportive 

medical treatment and IVIG targeting the various etiological 

factors detected; IVIG therapy was continued till 30 weeks of 

gestation, a gestational age that had been selected because it 

was felt that a more favorable gestational age for fetal survival 

had been achieved and this could be further enhanced with 

neonatal services (should early delivery be recorded). This 

was the basis of the utilization of similar medical treatment 

and IVIG therapy. IVIG therapy was continued to 30 weeks 

of gestation in the second pregnancy, the index pregnancy 

of the case report based on the evidence of the previous 

successful pregnancy. The evidence of positive outcome of 

previous pregnancies using metformin, dydrogesterone, and 

IVIG has been provided in the reports previously cited in 

this report. One can therefore deduce that the two successful 

pregnancies recorded in this patient were due to the medical 

treatment and IVIG therapy targeting the multiple etiological 

factors causing RSM in the patient. Thus, one can state that 

in our patient IVIG was 100% successful in the treatment 

of her elevated NK cells and other etiological factors. The 

contribution of PGD/ICSI/IVF to the current successful preg-

nancy must be recognized as a positive intervention as these 

procedures had been associated with successful pregnancies 

in previous reviews.

The gestational age at delivery was significantly higher 

in the patients treated with dydrogesterone35 and in the 

patients with secondary idiopathic RSM18 treated with 

IVIG compared with that of the controls; there was also a 

tendency toward the reduction of prematurity, and the fetal 

birth weights were generally satisfactory. These positive 

benefits were not observed in the consecutive successful 

pregnancies reported in our patient since both pregnancies 

ended at 36 weeks of gestation, and in the second preg-

nancy, FGR/intrauterine growth restriction was actually 

diagnosed. Other complications recorded in the second 

pregnancy, subject of the case report, APH, and cholestasis 

of pregnancy, are not peculiar and linked to the modalities 

of treatment offered to our patient, and we want to observe 

that FGR has also been reported in some of the pregnancies 

of patients treated with IVIG.29 The successful pregnancy 

in this patient was most likely a result of the interaction 

and interconnection of all the forms of medical therapy and 

IVIG, the interventions targeting the multiple etiological 

causes of RSM in this patient. On the whole, the course of 

the pregnancy in our case report was satisfactory, and the 

various modalities of treatment offered to the patient did 

not cause any adverse effects.

Although the exact mechanism of the action of IVIG in 

the treatment of RSM has not been well established,3 various 

suggestions have been made to explain the mechanism of 

action. These include an immunomodulatory role, modu-

lation of cytokines/production of helper suppressor T-cell 
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cytokines, downregulation of systemic NK cell activity, and 

reduction of NK cell activity at the implantation site thus 

reducing the likelihood of miscarriages and anti-infective/

anti-inflammatory activity.3,9,15,36

The unresolved problems of the use of IVIG in RSM 

include the following: the indication for IVIG, the dosage 

regime, gestational age at the commencement of therapy, the 

duration of therapy, and the gestational age at the termina-

tion of the therapy. These problems need to be resolved and 

standardized to facilitate the comparison of trials on the 

use of IVIG therapy in RSM from different centers. Our 

case report has indicated a modality of treatment with IVIG 

therapy ending at 30 weeks of gestation, which needs to be 

replicated in further studies. The problems highlighted earlier 

call for larger, double-blind, randomized, placebo-controlled 

(multicentered) trials before a definitive conclusion can be 

made on the role, treatment regimes, and usefulness of IVIG 

in the management of RSM.

Although IVIG is quite expensive and this may limit 

the use of IVIG in RSM in many centers as well as having 

an effect on the size of planned trials, this high cost is not a 

limitation for the use of IVIG in selected patients with RSM 

in our clinic because such therapy is fully financed by the 

government. IVIG therapy has been associated with some 

minor side effects although few major side effects have 

been reported.

Conclusion
We have presented Mrs HM, 37 years old, P0+1+13+1, with 

high-order RSM due to multiple etiological factors, includ-

ing balanced translocation, PCOS, hypothyroidism, elevated 

NK cells, moderate obesity, and advanced age of older 

than 35 years, with two consecutive successful pregnancies 

(and PGD/ICSI/IVF in the latter pregnancy) and multiple 

supportive medical therapy and IVIG therapy targeting the 

etiological factors. This report has demonstrated that IVIG 

may have a positive role in the management of RSM. We call 

for further, well-planned, larger, double-blind, randomized, 

placebo-controlled trials to resolve the problems of the real 

benefits of the use of IVIG therapy in RSM and the many 

unresolved problems highlighted earlier which are associated 

with IVIG therapy.
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