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INTRODUCTION 

Recurrent pregnancy loss (RPL) was initially defined as 

the loss of three or more clinically recognized 

pregnancies spontaneously during early gestation. 

However, the modern definition refers to the RPL was 

defined by the European society of human reproduction 

and embryology (ESHRE) and the Royal college of 

obstetricians and Gynecologists (RCOG) as three 

consecutive pregnancy losses at less than 20 weeks of 

gestation.1,2 Regardless of these definitive criteria, many 

physicians commenced clinical examinations after just 

the second pregnancy loss, because they realized that 

little clinical insight was gained from investigation after a 

third loss.3 Thus, in 2008, the American society of 

reproductive medicine (ASRM) published an amended 

definition of RPL.4 The ASRM still insists that cases of 

two consecutive losses should be judged individually for 
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ABSTRACT 

Background: Recurrent pregnancy loss (RPL) is an important reproductive health issue, affecting 2%–5% of couples. 

Research into why miscarriage happens is the only way we can save lives and prevent future loss. In this study we 

estimate the percentage of babies who survived beyond the neonatal period in a RPL clinic and to identify associated 

factors. 

Methods: A retrospective cohort study including 128 women seen at a clinic for RPL in loss group between 2016 and 

2018 and a control group including 180 pregnant women seen at a low-risk prenatal care unit. Reproductive success 

rate was defined as an alive-birth, independent of gestational age at birth and survival after the neonatal period. All 

the date was statically reviewed and analyzed.  

Results: Out of 115 who conceived, 105 (91.3%) had reproductive success rate. There were more full-term 

pregnancies in the control than in the loss group (155/180; 89.6% versus 67/115; 58.3%; p<0.01). The prenatal visits 

number was satisfactory for 97(84.3%) women in the loss group and 112(62.2%) in the control (p<0.01). In this, the 

beginning of prenatal care was earlier (13.5 ±4.3versus 18.3±6.1weeks). During pregnancy, the loss group women 

increased the weight more than those in the control group (57.4% versus 47.8% p=0.01). Although cervix cerclage 

was performed in 41/115 (35.7%) women in the loss group, the pregnancy duration mean was smaller (34.6±5.1 

weeks versus 38.2±2.5 weeks; p<0.01) than in the control group. Due to gestational complications, cesarean delivery 

predominated in the loss group (71/115; 61.7%versus 69/180; 38.3%, p<0.01). 

Conclusions: A very good reproductive success rate can be attributed to greater availability of healthcare services to 

receive pregnant women, through prenatal visits scheduled or not, cervical cerclage performed on time and available 

hospital care for the mother and newborn. 
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need of further clinical evaluation and recommends a 

thorough investigation only after three losses.5 

Approximately 15% of all clinically recognized 

pregnancies result in spontaneous loss and many 

pregnancies are lost before a woman realizes that she is 

pregnant.  The reported possible etiology of RSM 

includes genetic factors, uterine anatomical defects, 

infection, endocrine, and immunological factors. 

Maternal age and the number of prior spontaneous 

miscarriages are also associated with recurrent 

miscarriages.6 The risk of subsequent miscarriage after 

the first two and three pregnancy losses is 30 and 33 %, 

respectively, in women without a history of live birth.7 

As the diagnosis of RPL is based on self-reported losses 

which occurred in the past, it may not be accurate, 

although there is an element which is not considered in 

the definitions above but is very important for the 

patients the biochemical loss.8 Women in the general 

population do not have their βhCG routinely measured 

and, consequently, their biochemical loss rate is 

underestimated. In contrast, women with RPL often have 

closer biochemical monitoring, which is less likely to be 

missed. A study shows that 3,165 women undergoing 

IVF have significantly higher reported biochemical 

pregnancy losses compared with 954 women with RPL 

(18.4 versus 7.9%, p<0.001).9 If the biochemical losses 

were to be considered true miscarriages, this would 

promote an increase in the rate in general population as 

high as 60%. These women may suffer three biochemical 

pregnancy losses due to chance alone. From this, the 

authors5 estimated that the incidence of RPL occurring 

by chance varies significantly with age, ranging from 

0.13 to 13.3% for ages 20 to24 and 40 to 44, respectively. 

The proportion of women with unexplained RPL 

(approximately one of three) may have environmental 

risk factors or endogenous pathologies not detected by 

current routine investigations.  

The inclusion criterion of patients with RPL is very 

important in the comparison and interpretation of results, 

because failed pregnancies can occur at several 

gestational ages, although they predominate in the first-

trimester, after late miscarriages, and very preterm.10,11 

One study, including 325 women with unexplained RPL, 

of which 226 conceived, the success rate was 75%, with 

successful outcome being regarded as survival beyond 24 

weeks.12 Another study, showed a 25% rate of 

miscarriages in women less than 30 years, increasing to 

52% in a group of women older than 40 years.13 After 

investigation, the women with unexplained recurrent first 

trimester mis-carriage had an excellent pregnancy 

outcome without pharmacological intervention when they 

were offered supportive care in the setting of a dedicated 

miscarriage clinic. They also concluded that increasing 

maternal age and number of previous miscarriages both 

had a negative effect on pregnancy outcome. To the 

contrary, a history of a live birth did not influence the 

outcome of the next pregnancy. In a tertiary academic 

centre, 51 couples with a structural chromosome 

rearrangement were followed prospectively, and after 

evaluation and treatment of concomitant factors there 

were 58 monitored pregnancies, with a live birth rate of 

71%.14  

In a population of women with RPL, losses are likely to 

occur again at gestational ages similar to those previously 

documented.11 These observations suggest the possibility 

of specific, but yet undiscovered, causes of loss that 

influence the viability of pregnancy at precise gestational 

ages. The chromosomal abnormalities are present in more 

than 90% of pre-embryonic-aborted tissues, compared 

with only 6 to 12% of losses after 20 weeks gestation. 

The women with mid-trimester pregnancy loss represent 

a heterogeneous group with widely varying presentations 

and origins.  

Fetal loss may have more than one cause, and the 

presence of dual or even triple pathologies increases the 

risk of a further late-term miscarriage or preterm 

delivery.15 Mid-trimester pregnancy loss can be attributed 

to Anti-phospholipid Syndrome and anatomic cervical 

incompetence. These authors analysed 351 mid-trimester 

pregnancy loss women in a clinic in the UK, which 

showed 51% patients with unexplained causes and 33% 

with anti-phospholipid syndrome.15 These mid-trimester 

pregnancy loss cases are important because medical 

intervention can give them the possibility to progress 

beyond the early preterm period.  

Cervical incompetence has been noticed as an important 

cause for mid-trimester pregnancy loss, in which surgical 

cure through the uterine cerclage has been a medical 

practice for several decades.16,17 In maintaining the fetus 

in the uterus, the results of uterine cerclage have been 

debated for years and its indication changed after the 

routine use of trans vaginal ultrasound for cervical 

evaluation.18-21  

A study  of 138 pregnant women treated with elective 

cerclage showed 54.3% of term deliveries and 9.0% 

preterm less than 25 weeks.21 The recovery of the 

cervical pessary  the treatment with 17 alfa-hydro-oxy-

progesterone corporate in addition to the advanced 

technology available to the neonatologists, have all 

contributed to a reduction in the rate of early preterm 

birth.22-25 This has had a favourable impact on the 

survival and future well-being of new-born.  

For women with unexplained recurrent miscarriage, with 

or without thrombophilia, the efficacy and safety of 

anticoagulant agents has been debated, and is very 

different from the proved efficacy in those with 

antiphospholipid syndrome.26-28  

There is still a contingent of women with RPL in whom a 

thorough clinical and laboratory investigation reveals a 

normal health. For these women, supportive care in early 

pregnancy and prenatal consultations in the setting of a 

miscarriage clinic confer a significant beneficial effect on 
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pregnancy outcome. The objective of this study was to 

estimate the percentage of babies who survived beyond 

the neonatal period in an RPL clinic and to identify 

associated factors with favourable results. 

METHODS 

This study was conducted with female patients aged 

between 18 and 45 years with a history of at least one 

recurrent pregnancy loss of ≥20 weeks of gestation and 

willing to sign the patient authorization form were 

included in the study.  

A retrospective cohort study consisting of interviews and 

medical-record reviews of 128 women who were seen at 

an RPL clinic in loss group and control group consisted 

of 180 pregnant women seen at a low-risk prenatal care 

between 2016 and 2018 at Department of Obstetrics and 

Gynecology at Sri Aurobindo Medical College and PG 

Institute, Indore, Madhya Pradesh, India.  

From the 128 who were included, 115 had their gestation 

period followed in the clinic and 13 did not conceive. 

There was not known selection bias to include low risk 

care unit. The patients visiting the clinic for routine 

clinical visits were screened to obtain information on 

eligibility and availability of data.  

The investigator discussed the study with eligible patients 

and recruited those willing to sign the patient 

authorization form. Each enrolled patient was identified 

by a unique patient identification number to maintain 

patient confidentiality. The information regarding patient 

demography, systolic and diastolic measurements, 

medical history, associated risk factors or conditions that 

may affect the outcome of pregnancy, menstrual, 

gynecological and obstetric history and observations of 

gynecological examination was recorded.  

No follow-up visits or any interventions were undertaken 

in this study. The analyzed variables on reproductive 

outcome were live-birth at term, preterm, miscarriages, 

prevalence (%) of female patients with RSM (defined as 

C3 consecutive pregnancy losses of ≤20 weeks of 

gestation each) among the enrolled patients. Secondary 

study outcome included comparison of age-specific 

miscarriages in patients with <3 and ≥3 spontaneous 

miscarriages of ≤20 weeks of gestation, probability of a 

subsequent miscarriage after the first miscarriage; and the 

association between RPL and known risk factor. 

The body mass index (BMI) was estimated for all 

patients. This was done through the Quetelet’s formula 

and blood pressure measurements and was repeated at 

each consultation until the ending of prenatal care.29  

Pre-gestational overweightness was considered when the 

first BMI (or up to 16 weeks gestation) was above 25 

kg/m2. The first BMI was utilized to estimate the increase 

of the maternal weight during the pregnancy, from what 

the allowed weight was classified into 3 categories: 

under, appropriate and above allowed.  

This corresponded to the underweight, normal weight, 

overweight and obesity.30 Pre-eclampsia was considered 

when the blood pressure (BP) during pregnancy was 

sBP≥140mmHg or dBP≥90mmHg after 20 weeks 

gestation, with new proteinuria. Pre-existing (chronic) 

hypertension was considered either when it was present, 

in pre-pregnancy or when detected in before 20 weeks 

gestation.31 The screening cut-point for gestational 

diabetes mellitus was the fasting glucose measurements 

of ≥85mg/dL, after the 20th week of pregnancy. The 

diagnosis of gestational diabetes mellitus was defined as: 

2 fasting glucose measurements ≥126mg/dL or glucose 

tolerance test with glucose levels >200mg/dL or any 

fasting glucose ≥200 mg/dL or the presence of classic 

symptoms of diabetes.32 

The uterine cervix cerclage described by McDonald was 

the treatment when the pregnant women had a history of 

mid-trimester pregnancy loss or when the trans vaginal 

cervical ultrasound revealed a shortened endocervical 

canal length.17  

Through interviews with patients and investigation of 

reference medical records, information was obtained on 

the outcome of pregnancies, mainly to low-risk prenatal 

patients, who had deliveries in hospitals other than in the 

university teaching hospital. 

Exclusion criteria 

• The control group consisted of 180 pregnant women 

seen in a low-risk prenatal care unit. Those with 

obstetric risk were sent to specialized care, and those 

who did not agree to be interviewed were excluded 

from the control group. 

Statistical analysis 

All analyses were performed in SPSS Version 21.0. 

Descriptive statistics were calculated to means and 

standard deviations of continuous variables were 

compared using Student’s t-test, and the proportions of 

nominal variables were compared by Pearson χ2 test. 

Statistical association was considered for p-value<0.05.  

RESULTS 

Of the 115 women who had their future pregnancy 

followed at the RPL clinic, 105 (91.3%) had reproductive 

success outcome rate. Among these women, 67 (63.8%) 

had full-term live births and 36 (34.2%) had late preterm 

babies.  

From the 180 patients of control group, we were able to 

obtain information on 173 women, and 166 (95.95%) had 

reproductive success, mainly with full-term live births 

(Table1).  
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Table1: Subcategories of preterm birth base on week 

of gestational age. 

 

Women 

with 

losses 

Women 

without 

losses 

P-

value 

(n=115) (n=173) 

Miscarriage  3 (2.6%) 2 (1.2%) 

<0.01 

Extremely preterm  

(22<28 weeks)  
1 (0.9%) 5 (2.8%) 

Very preterm (28< 

32 weeks)  
8 (6.9%) 2 (1.2%) 

Moderate to late 

preterm  

(32 < 37 weeks) 

36 

(31.3%) 

9  

(5.2%) 

Full term  

(>37 weeks)  

67 

(58.3%) 

155 

(89.6%) 

The pregnant women in the loss group started the 

prenatal period with a higher BMI, and, even with a 

specialist support, they had a weight increased more than 

expected during the pregnancy, as can be seen in Table 2. 

Table 2: Clinical data on pregnancy and delivery. 

  

Women 

with 

losses 

Women 

without 

losses 

p-

value 

(n=115) (n=180) 

Pre-pregnancy body mass index  

Normal  52 (45.2%) 142 (78.9%) <0.01 

Overweight  34 (29.6%) 20 (11.1%) <0.01 

Obesity  29 (25.2%) 18 (10.0%) <0.01 

Appropriateness of pregnancy weight gain  

Under  15 (13.0%) 51 (28.3%) <0.01 

Appropriate  3 4(29.6%) 43 (23.9%) 0.08 

Above  66 (57.4%) 86 (47.8%) <0.01 

Cesarean  

Delivery 71 (61.7%) 69 (38.3%) <0.01 

Pre-natal care  

First clinical visit  

(weeks; M±SD) 
13.5±4.3 18.3±6.1 <0.01 

Last visit  

(weeks; M±SD) 
34.6±5.1  38.2±2.5 <0.01 

Number and 

percent of women 

with five or more 

visits  

97 (84.3%) 112 (62.2%) <0.01 

Comorbidities  

Hypertension  35 (30.4%) 10 (5.6%) <0.01 

Gestational 

diabetes mellitus  
7 (6.1%) 3 (1.7%) 0.05 

 Cervix cerclage was performed in 41 (35.7%) women in 

the loss group, and in 41 of them had term pregnancies. 

No surgery was needed in the control group. Eight 

women in the loss group had failed pregnancies due to 

miscarriages (weeks 14th, 18th, and 21st). One woman had 

an extremely preterm live birth (23th gestational week), 

who died soon after birth. One woman with SLE had 

preterm stillbirth (30th gestational weeks). On the control 

group, there were three miscarriages and five extremely 

preterm (three neonatal deaths and two stillbirths). 

DISCUSSION 

RPL is an important reproductive health issue and several 

etiologies have been recognized over the years. A 

thorough follow-up with an important psychological 

support can help most couples achieve a successful live 

birth. In current study the reproductive success was 

91.3% considered satisfactory and very stimulating for 

the couples and all the involved healthcare professionals. 

The result mentions to all the subjects who had losses in 

several gestational ages, with predominance in the 1st 

trimester, as we showed in prior study of this group.10 In 

ten of these cases, comorbidities that were not necessarily 

related to the RPL were identified. The majority of cases 

were healthy pregnant women, a result that does not 

concur with published studies showing half of cases of 

RPL having an unexplained cause.33 The group of 52 

pregnant women who mainly had first trimester 

miscarriages had more reproductive success 50/52 

(96.1%,95%CI 91.3-98.2). Other authors who analyzed 

reproductive outcomes in 226 women with unexplained 

recurrent first trimester miscarriages related a success rate 

of 75%.12 The same was described in women with mean 

age of 30 years, with significant decrease in those older 

than 40 years old.9 The high rate of success in this study 

can be related to the fact that the majority of the women 

had two or three miscarriages and the inclusion of 

biochemical losses. If only clinical pregnancy losses and 

not biochemical losses are considered as miscarriages, 

then recurrent miscarriage is less likely to be due to 

chance. The favorable outcome in women with 

unexplained recurrent first trimester miscarriage has been 

largely related in literature and, to explain it, two models 

are proposed: types I and II.15,17 type I is the RPL which 

occurs mainly by chance, in women who have no 

underlying pathology. There is a relatively good 

prognosis when compared with women of the same age, 

without pharmacological intervention, if supportive care 

alone is offered in the setting of a dedicated miscarriage 

clinic. 

Five pregnant women in this study, out of 52 unexplained 

recurrent first trimester miscarriages, showed an 

endocervical canal length shortened by ultrasound and 

were treated with cerclage. Three, including one with 

bicornuate uteri, had a successful pregnancy. Two 

presented amniorrexe, amnionitis and had a miscarriage 

at twenty weeks. An ultrasound screening showed it to be 

effective in identifying the risk of preterm birth with 

evident decrease of costs.34 The women treated with 

curettages for prior miscarriages, even early miscarriages, 

can develop cervical incompetence, and these women can 

improve their odds of a successful pregnancy with the 

cerclage procedure, as it is related.  In 52 subjects of this 

study, the previous losses were predominantly mid-
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trimester pregnancy losses. Of these 52 subjects, 31 were 

treated with cerclage, and in 21 the surgery promoted the 

prolongation of the pregnancy, enough to bring the fetus 

up to the category of late preterm, in which all survived 

the neonatal period. The support of the neonatology 

hospital unit, which limits the time for viability at 28 

weeks, was fundamental to the gestational success, which 

was not only in the neonatal period, because there was no 

notice of death of these children until the time of the 

interviews. In two patients, the miscarriages occurred at 

the 13th and 17th weeks, and were probably not related to 

anatomic factor, which is passive of surgical healing.  

Of the 115 subjects in this study, 41 (35.7%) were treated 

with cerclage. In 67 (58.3%) cases, the pregnancies were 

full term, and 36 (31.3%) cases were late preterm, with a 

very favorable neonatal prognosis. A study which 

evaluated 138 pregnant women treated with cerclage by 

the McDonald method revealed a rate of 54.3% for full 

term pregnancies.17,21 The authors revealed the same 

pregnancy outcomes in women treated with elective 

versus ultrasound indicated cervical cerclage. In this 

study, the two indicated the ways used in addition to a 

large prescription of progesterone. The majority of 

pregnancies were full term, and even the preterm 

pregnancies exceeded the viability bound, which reached 

the authors and patients objective.  

In the control group, even though the majority had been 

full term pregnancies, there were two still-born with 26 

weeks and two at 25th and 26th weeks, who died after 

birth. It is quite notable that one of the factors that 

contribute to neonatal mortality is the number of prenatal 

consultations and the low-risk pregnant women had less 

than the loss group.35 This occurrence motivated the 

success and also presented significant difference in the 

gestational age at the beginning and ending of prenatal 

care, even when considering that thirty-nine of the cases 

in the loss group had their pregnancies interrupted early 

because of obstetrical complications. More women in the 

loss group started the prenatal care when they were 

overweight or obese and, despite the guidance of 

specialist, had more weight-gain during the pregnancy 

when compared with the low risk group. 

These findings were associated with a greater risk of 

obstetrics complications and the same finding was 

observed among the women with RPL in this study, who 

progressed more proportionally with preeclampsia and 

gestational diabetes mellitus, which contributed to the 

early interruption of pregnancies in these women.36 A 

study that emphasized the effect of BMI on the outcome 

of pregnancy in women with recurrent unexplained 

miscarriages showed that maternal obesity significantly 

increased the risk of miscarriage.37 Another study to 

verify the association between BMI and future pregnancy 

in 696 women with recurrent unexplained miscarriage 

showed obesity as an independent factor of risk for a 

future miscarriage in addition to the maternal age and 

number of previous miscarriages.38 In this study, about 

one-third of the subjects were in a group classified as 

overweight/obese, although very few were obese. These 

authors and others recommend that all women with a 

history of RPL should have their BMI recorded at their 

first clinic visit.39 

The favorable outcome, in women with recurrent 

unexplained miscarriages, who had more obstetrical 

complications, distinguishes the care the pregnant women 

received from the health group, even in a hospital for the 

training of medicine students.40 Prenatal consultations 

were scheduled, and patients were free to return to be 

seen by a doctor with a special interest in the RPL. It is 

also important that all staff members dealing with RPL 

couples are trained in the emotional aspects of pregnancy 

loss. This way, immediate support can be provided, and 

the couple will have direct access to specialized 

counselling and, when necessary, hospital care made 

available for mother and baby.39  

The majority of women with two or three first-trimester 

miscarriages, the inclusion of biochemical losses and 

women in the first pregnancy in control group, although 

the majority progressed to full term live-birth, 

represented the limitations of this study, compromising 

the comparison of reproductive outcome and obstetrics 

complications. The objective of the study, however, was 

achieved as we demonstrated the reality at a clinic for 

RPL in a public hospital, and how it is possible to change 

a history of failure and frustration in gestational success 

through attentive prenatal care and interventions with 

average complexity to the mother and baby. 

CONCLUSION 

The majority of women with two or three first-trimester 

miscarriages, the inclusion of biochemical losses and 

women in the first pregnancy in control group, although 

the majority progressed to full term live-birth, 

represented the limitations of this study, compromising 

the comparison of reproductive outcome and obstetrics 

complications.  

The objective of the study was to achieve as we 

demonstrated the reality at a clinic for recurrent 

pregnancy loss in a public hospital, and how it is possible 

to change a history of failure and frustration in 

gestational success through attentive prenatal care and 

interventions with average complexity to the mother and 

baby. 
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