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From the President’s Pen

GreeƟ ngs from AOGD Secretariat.

The corona crisis conƟ nues with greater waves touching our city. I thank each and 
every AOGD member for the great success of the annual conference. It was the hard 
work of the team and the co-operaƟ on of the AOGD members that was responsible 
for the success of the fi rst virtual conference of AOGD 2020.

The e-elecƟ on for the post of President of AOGD 2021-2022 also held. It was another 
challenge for our AOGD team to make the data base, co-ordinate with virtual plaƞ orm 
consultants and get the proceedings going to the saƟ sfacƟ on of the members of AOGD. 
We are happy that e-elecƟ ons went on smoothly. We thank our returning offi  cers
Dr. Kiran Guleria, Dr. K. Gujral and Dr. Surveen Ghuman under the overall leadership of 
Dr. Reva Tripathi for such an excellent and successful e-elecƟ ons. We were happy that 
most of our AOGD members did exercise their votes. I thank to all of them.  

I also congratulate Dr. Achla Batra and Dr. Jyostna Suri for being the President elect 
and the Vice- President elect of AOGD for the year 2021-2022. Hopefully they will be 
able to take over the Secretariat physically. 

The posiƟ on for the chairpersons of sub-commiƩ ees of AOGD are falling vacant from 
01/04/2021. We are inviƟ ng applicaƟ ons for the posts Ɵ ll 31/01/2021. We are also 
proposing an ExecuƟ ve meeƟ ng and General Body MeeƟ ng in the month of February 
2021.

Hope we are able to streamline these important acƟ viƟ es and do live up to the 
expectaƟ ons of all our members. At every step we solicit co-operaƟ on and assistance 
from all our members.

This ediƟ on of bulleƟ n is on high risk pregnancy. The topics touched are recurrent 
pregnancy loss, newer screening aspects for GDM and Pre-Eclampsia, IUGR and 
perinatal outcome together with criteria for PAS and predicƟ on of sƟ ll birth. We 
have been lucky to have inputs from our neonatologists and they have penned down 
raƟ onal use of antenatal corƟ costeroids and antenatal Magnesium Sulphate for fetal 
neuroprotecƟ on. 

Hope these corona Ɵ mes goes away and we have the luxury of meeƟ ng everyone 
physically.

Long Live AOGD.

Dr Mala Srivastava
President, AOGD
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From the Vice President’s Pen

Gree  ngs to all members of the associa  on !

As we are into the last month of this much evenƞ ul and challenging year 2020, we 
are seeing a tremendous upsurge in the number of CORONA posiƟ ve cases in our 
city. But all this has not deterred our medical fraternity, rescue and relief agencies to 
perform their duƟ es.

I hope we, at the AOGD Secretariat have been able to live up-to the expectaƟ ons of 
all AOGDians. We’ve tried to put our best eff orts possible in the current challenging 
Scenario to conƟ nue our journey of Learning. As the challenges posed in front of us 
were new and unexplored, we used Technology based innovaƟ ve ideas to fulfi l our 
objecƟ ves of conƟ nuing medical educaƟ on in the fi eld of Obstetrics and Gynaecology.

Our expert Editorial team has brought out this December’s E-BulleƟ n dedicated to 
‘High Risk Pregnancy’. I’m sure this exclusive BulleƟ n with expert write-ups from 
senior Obstetricians and Neonatologists would be of great interest to the readers.

‘The strength of our AssociaƟ on is Unity’. It was decided unanimously in the ExecuƟ ve 
CommiƩ ee meeƟ ng to hold E-ElecƟ ons for the post of President AOGD 2021-22 for 
the fi rst Ɵ me since the incepƟ on of the AssociaƟ on. They were very successfully 
and graciously conducted by Electronic VoƟ ng on a Virtual plaƞ orm from 5th to 10th 
December under the supervision of Dr Reva Tripathi, jointly by the Returning Offi  cers 
Dr Kiran Guleria, Dr K. Gujral, Dr Surveen Ghumman and AOGD secretariat.
We congratulate Dr Achla Batra and Dr Jyotsna Suri on being chosen to be the 
President and Vice President Elect AOGD 2021-22 respecƟ vely.

Here I would like to quote: ‘Individually we are a drop, but together we are an Ocean’ 
– Ryunosuke Satoro
I wish all our members a “Merry Christmas and A very Happy New Year”
Regards,

Dr Kanika Jain
Vice President, AOGD
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From the Secretary’s Desk

GreeƟ ngs to all ! Hope you all are keeping safe and healthy.

As we are now towards the end of year 2020, we wish the coming year helps the 
global eff orts to vanquish the CORONA virus.

AOGD E-elecƟ ons for the post of President AOGD were successfully conducted from 
5 to 10 December 2020. HearƟ est CongratulaƟ on to Dr. Achla Batra and Dr. Jyotsna Suri
from Safdarjung Hospital for being elect President and Vice President AOGD for the 
year 2021-22.

The academic acƟ viƟ es in the month of November-December conƟ nued on the virtual 
plaƞ orm as webinars and e-CMEs post 42nd AOGD Annual Conference.

Our editorial team has brought the AOGD E-bulleƟ n December version dedicated 
to High Risk Pregnancy, which should be of great interest and immense use to our 
readers.

Looking forward to your conƟ nued support.

IN ORDER TO CARRY A POSITIVE ACTION, WE MUST DEVELOP HERE A POSITIVE VISION-
Dalai Lama
Warm Regards 

Dr Mamta Dagar
Hon. Secretary

Monthly Clinical Meeting
AOGD Monthly Virtual Clinical Meet will be organised by Sir Ganga Ram Hospital, New Delhi

on 18th December, 2020 from 04:00pm to 05:00pm.
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From the Guest Editor’s D esk

Dear Friends,

GreeƟ ngs from AOGD Secretariat!!!

We end the evenƞ ul year 2020 with a bulleƟ n on High Risk Pregnancy.

As you are aware that pregnancies with risk factors are increasing day by day mainly 
because of advanced maternal age, obesity, hypertension, diabetes mellitus, other 
medical disorders and placental problems, all leading to aborƟ ons, preterm births, 
growth restricƟ on and sƟ llbirths. We have selected some common risk situaƟ ons 
starƟ ng with recurrent pregnancy losses. Dr. Mala Arora has given a detailed account 
of its eƟ ology and a very pracƟ cal management approach.

India is the DiabeƟ c Capital of the world. Screening for GestaƟ onal Diabetes Mellitus 
lacks consensus. Dr. Pikee Saxena has dealt with various screening strategies, their 
effi  cacy and what best suits to Indian scenario.

Pre-eclampsia is one of the top three causes of maternal mortality besides being a 
major contributor to perinatal mortality and morbidity. While the western world has 
accepted universal screening at the end of fi rst trimester and Asprin prophylaxis for 
screen posiƟ ve women, we are sƟ ll far from it. Dr. Sakshi Nayar has given an in-depth 
review of screening strategies through each trimester.

Fetal growth restricƟ on complicates 10% of pregnancies. Dr. Chanchal in her arƟ cle 
has detailed diagnosis, surveillance methods and Ɵ ming of delivery to opƟ mize the 
perinatal outcome.

Accurate pre-operaƟ ve diagnosis and mulƟ disciplinary management approach is 
the key to successful outcome in pregnancies with Placenta Accreta Spectrum. 
StandardizaƟ on of ultrasound terminology and various scoring systems addiƟ onally 
help to diagnose and plan the management. Dr. Divya Pandey has beauƟ fully 
summarized all this in her arƟ cle.

India with its 1.32 billion populaƟ on has been ranked fi rst in absolute numbers in 
sƟ llbirths. Dr. Sangeeta Gupta has given an excellent account of not only how to 
predict, but also how to prevent sƟ llbirths.

Antenatal corƟ costeroids for decreasing respiratory distress syndrome and related 
morbidiƟ es and Magnesium Sulphate for fetal neuroprotecƟ on in women who are 
likely to deliver preterm have been extensively studied in the last three decades. 
However, there are some recent controversies regarding their fetal safety. Dr. Pankaj 
Garg & Dr. Nikhil Teneƫ   have run through the evidence brilliantly in their arƟ cles.

We sincerely hope you enjoy reading this bulleƟ n on High Risk Pregnancy.

Wishing all the AOGDIANS a Happy, Healthy, Prosperous and Corona Free 2021.

Dr Kanwal Gujral
HOD & Chairperson
InsƟ tute of Obstetrics & Gynaecology
Sir Ganga Ram Hospital
New Delhi

Dr Kanwal Gujral
Guest Editor

Dr Chandra Mansukhani
Co-Editor

Dr Geeta Mediratta
Chief Editor
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Recurrent Pregnancy Loss (RPL) was earlier defi ned 
as three or more consecuƟ ve pregnancy losses at 
20 weeks or less or with fetal weight of less than 
500 grams1,2. The American College changed it to 
two or more spontaneous miscarriages for clinical 
purposes3. American Society of ReproducƟ ve 
Medicine (ASRM) defi nes recurrent pregnancy 
loss as two or more failed clinical pregnancies, 
which should be documented by either ultrasound 
or histo-pathological examinaƟ on. None of the 
defi niƟ ons include biochemical pregnancies, ectopic 
pregnancies or pregnancy of uncertain locaƟ on.

The causes of Recurrent miscarriages are listed below:-

1. Immunological – Auto immune
• Primary anƟ phospholipid syndrome (PAPS)
• Secondary anƟ phospholipid syndrome 

(SAPS)– SLE, Autoimmune condiƟ ons
• Any systemic autoimmune disorder e.g 

Rheumatoid arthriƟ s, may lead to abnormal 
immunological response to pregnancy.

2. Immunological – Alloimmune (Currently 
classifi ed as Unexplained)
• Normally the maternal immune system 

tolerates the fetal allograŌ  which is foriegn. 
Lack of this immunotolerance leads to 
miscarriage. This may be manifest in the 
endometrium as:-

• AbnormaliƟ es of cytokine producƟ on- lack of 
shiŌ  of Th1 to Th 2 response

• Lack of alpha V beta 3 integrin
• Increased levels of tumour necrosis factor 

alpha (TNF) in the endometrium
• Increased Uterine Natural Killer cells
• Low concentraƟ on of Macrophage Inhibitory 

Cytokines (MIC)
• Asynchronous Ɵ ming of OvulaƟ on and 

ImplantaƟ on window as seen in PCOD also 
leads to poor implantaƟ on and miscarriage

3. GeneƟ c
• Fetal Aneuploidy- trisomy/ monosomy & 

polyploidies

• Parental balanced translocaƟ ons, inversions, 
deleƟ ons, duplicaƟ ons

• Skewed inacƟ vaƟ on of X chromosome, 
Fragile X syndrome

• Single gene defects e.g Alpha thalassemia 
major, ReƩ s syndrome etc

4. Hormonal
• PolycysƟ c ovarian syndrome
• Progesterone receptor gene polymorphism 

& Luteal phase defects
• Hyperandrogenism
• Hypothyroidism/hyperthyroidism
• HyperprolacƟ naemia
• Low AMH / Poor Ovarian Reserve
• Adrenal hyperplasia/Addison’s disease
• Defeciency of Vitamin D
• Uncontrolled diabetes mellitus

5. Anatomical
• Müllerian abnormaliƟ es, septate uterus
• Myomas– submucous, intramural
• Uterine synechiae & polyps
• T-shaped uterus
• Cervical incompetence

6. Inherited thrombophilia
• AnƟ thrombin III defi ciency
• Defi ciency of protein C and protein S
• AcƟ vated Protein C resistance
• Factor V Leiden mutaƟ on
• Methyl tetrahydrofolate gene homozygosity& 

Hyperhomocysteinaemia
• Prothrombin gene mutaƟ on
• Plaminogen AcƟ vator Inhibitor

7. Semen Factors
• High Sperm DNA fragmentaƟ on index
• Male urogenital infecƟ ons

8. InfecƟ ons
• Genital bacterial vaginosis, chlamydia, latent 

tuberculosis
• Subclinical chronic EndometriƟ s diagnosed by 

 Recurrent Pregnancy Loss
Mala Arora
Senior Consultant ForƟ s Le Femme Greater Kailash 2, New Delhi
Director, Noble Hospital Sector 14 Market, Faridabad 121007
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increased plasma cells in the endometrium.
• Abnormal Uterine microbiome –Non 

lactobacilli dominated microbiome.
• Systemic syphilis, Lyme’s disease, 

toxoplasmosis, brucellosis
9. Systemic condiƟ ons

• Hypertension
• Chronic renal disease
• Chronic pulmonary disease
• Heart disease
• Severe rhesus sensiƟ saƟ on
• Other diseases associated with RPL are Sickle 

cell anemia, Myotonic dystrophy, Marfan’s 
syndrome, HomocysƟ nuria, factor VIII 
defi ciency, dysfi brinogenemia and Ehler’s 
Danlos syndrome.

10. Life Style factors
• Maternal Age > 35 years
• Maternal Obesity BMI > 30
• Paternal Age

11. Environmental
• Endocrine disrupters
• Smoking, alcohol, drugs
• Exposure to irradiaƟ on
• Exposure to environmental toxins, pesƟ cides, 

DDT, Drycleaning chemicals
• Exposure to anaestheƟ c gases

Chemicals which have been associated with 
RPL include nitrous oxide, arsenic, aniline dyes, 
benzene, ethylene oxide, lead, pesƟ cides, mercury 
and cadmium.

Although an exhausƟ ve list of causes exists, we sƟ ll 
have 40-50% paƟ ents that fall in the unexplained 
category. In many paƟ ents more than one 
factor may lead to miscarriage and in some each 
miscarriage may have a diff erent eƟ ology. This 
poses a diagnosƟ c diffi  culty to the physician.

Life Style & Environmental Factors
Maternal age has a very posiƟ ve corelaƟ on with 
recurrent pregnancy loss.4 Over the age of 40 years 
majority of pregnancies are lost with autologous 
oocytes. Hence reproducƟ on should be encouraged 
before the age of 35 years.

Parental obesity should be addressed posiƟ vely5 
and parental smoking, alcohol & drug exposure 

should be strongly discouraged. Exposure to 
environmental toxins like pesƟ cides, anaestheƟ c 
gases, dry cleaning chemicals and endocrine 
disruptors released from plasƟ c should be avoided.

Systemic CondiƟ ons
Maternal Co morbidiƟ es like chronic kidney, liver, 
cardiac or respiratory illness can result in pregnancy 
loss. Such mothers need to be counseled regarding 
surrogacy to safe guard their health and fulfi ll their 
reproducƟ ve desires. Women with true rhesus 
sensiƟ zaƟ on are managed with intrauterine blood 
transfusions and early delivery.

InfecƟ ons
Genital tract infecƟ ons oŌ en result in InferƟ lity. 
However milder forms may result in recurrent 
pregnancy loss e.g bacterial vaginosis,6 latent 
genital tuberculosis7 and non specifi c bacterial 
endometriƟ s post intrauterine procedures like 
dilataƟ on & cureƩ age. There is growing evidence 
that alteraƟ on of the microbiome of the vagina and 
endometrial cavity will lead to implantaƟ on failure 
and miscarriages.8 Although microbiome tesƟ ng is 
sƟ ll a research tool and not available in the clinical 
seƫ  ng, probioƟ cs like lactobacilli may play a role in 
correcƟ ng the uterine microbiome.

Certain systemic infecƟ ons like brucellosis, Lymes 
disease and toxoplasmosis are also associated with 
sporadic miscarriages.9 These are rare and may be 
diagnosed by posiƟ ve serology if suspected.

Semen Factors
An unhealthy paternal life style, exposure to 
alcohol and smoking are associated with increased 
sperm DNA fragmentaƟ on, which in turn, can lead 
to poor embryo quality and recurrent pregnancy 
loss.10 These paƟ ents need life style modifi caƟ on 
and long-term (i.e. 3 months or longer) treatment 
with anƟ oxidants to reverse the damage

Male accessory gland infecƟ ons (MAGI) e.g. seminal 
vesiculiƟ s and prostaƟ Ɵ s will coat the sperm with 
bacteria prior to ejaculaƟ on. This in turn may cause 
chronic endometriƟ s and recurrent pregnancy loss.

Inherited Thrombophilia
These are most commonly associated with second 
& third trimester pregnancy loss. However some 
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disorders like prothrombin gene and factor V 
leiden mutaƟ on may be associated with recurrent 
pregnancy loss.11

Anatomical
An esƟ mated 15% of couples (one in six) 
with recurrent miscarriage have an anatomic 
abnormality of the uterus as the primary cause.12 
These abnormaliƟ es include the following.
• Defects of Müllerian fusion, which include septate 

uterus, unicornuate uterus and bicornuate uterus 
with unequal uterine horns.

• Acquired anatomical defects, such as, submucous 
or intramural myomas, endometrial polyps and 
uterine synechae.

• Small tubular uterine cavity: this may be 
congenital, secondary to diethyl sƟ lboestrol 
exposure in utero or genital tuberculosis.

• Cervical incompetence, which is diagnosed by 
visualizing the cervix with an empty bladder on 
transvaginal ultrasound scan and assessing the 
width at the internal os as well as the cervical 
length from internal to external os.13 It maybe a 
congenital weakness or secondary to repeated 
cervical dilataƟ on. It is also associated with 
unicornuate or bicornuate uteri.

Hormonal
A mulƟ tude of endocrinal disorders can cause 
recurrent miscarriage.

Polycys  c ovarian syndrome is one of the 
commonest endocrinal abnormality aff ecƟ ng 
female reproducƟ ve performance. Besides 
inferƟ lity, it presents higher risks of fi rst and 
second-trimester miscarriages.14

Factors associated with a high miscarriage rate 
are hyperandrogenism, hyperinsulinemia and/or 
ovulatory dysfunc  on that accompanies high levels of 
luteinising hormone and low levels of progesterone.

Women with poorly controlled type 1 (insulin-
dependent) diabetes mellitus with glycosylated 
(HbA1C) haemoglobin levels greater than four 
standard deviaƟ ons above the mean had a higher 
pregnancy loss rate. Well-controlled diabetes 
had pregnancy loss rates similar to those of non-
diabeƟ cs. Apart from frank diabetes, syndrome X,15 
which comprises of impaired glucose tolerance test 
(GTT), hypertension, hypertriglyceridaemia and a 

procoagulant state with increased coronary heart 
disease, could also potenƟ ally cause recurrent 
pregnancy loss

Abnormal maternal thyroid func  ons have been 
implicated as a cause of recurrent miscarriage.16 

However, mild or subclinical thyroid dysfuncƟ on 
is not associated with recurrent miscarriage, as it 
more oŌ en leads to inferƟ lity, but increased levels 
of thyroid peroxidase and/or microsomal anƟ bodies 
have been associated with recurrent miscarriage.17 

In Autoimmune thyroid disease (AITD), the risk of 
miscarriage was the same whether the status was 
hypothyroid or euthyroid, indicaƟ ng that AITD 
negaƟ vely aff ects fetal implantaƟ on. Hence all 
women with posiƟ ve thyroid anƟ bodies should be 
treated with a low dose of thyroxine replacement 
to suppress thyroid autoimmunity and achieve a 
favourable maternal and perinatal outcome.17

Hyperprolac  naemia usually causes inferƟ lity due 
to luteolysis; however, in parƟ ally treated cases, 
the picture may change to early pregnancy loss due 
to corpus luteum defeciency.

Although rare, the paƟ ent with an untreated late 
onset congenital adrenal hyperplasia may have 
an increased chance of recurrent miscarriage 
owing to hyperandrogenism. On the other hand, 
incipient Addison’s disease will also cause recurrent 
miscarriages; the paƟ ent oŌ en has low blood 
pressure and hyperpigmentaƟ on.

Poor Ovarian reserve, diagnosed by low levels of AnƟ  
mullerian hormone (AMH) and a poor antral follicle 
count, remains an important factor responsible for 
recurrent miscarriage, owing to increased rate of 
aneuploidy in oocytes. Women with AMH levels 
below 1ng/ml not only experience diffi  culty in 
conceiving but also have a higher rate of pregnancy 
loss due to a higher rate of aneuploidy in the 
embryo.18 Therapy with Dehydroepianrostenedione 
sulphate (DHEAS) andCo enzyme Q 10 (CoQ 10) 
has been tried but there is no robust evidence to 
support it.

GeneƟ c
GeneƟ c AbnormaliƟ es
in Karyotypically Normal Parents
Various studies demonstrate that at least 50 percent 
of clinically recognised pregnancy loss results from 
a cytogeneƟ c abnormality,19 of which 51% show 
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autosomal trisomies, 22% show polyploidy, 19% 
show monosomy, 4% show translocaƟ ons, and the 
rest are unclassifi ed geneƟ c defects. The autosomal 
trisomies commonly encountered are those of 
chromosomes 3, 4, 9, 13–16, 19, 21 and 22.12

Products of concepƟ on (POC) should be rouƟ nely 
submiƩ ed for geneƟ c tesƟ ng preferably with Array 
CGH and couples with abnormal geneƟ c tesƟ ng 
should have parental karyotyping.20 If POC results 
show an aneuploidy, and parental karyotype is 
normal, the couple should be counseled regarding 
an opƟ misƟ c outcome in future pregnancies.

GeneƟ c AbnormaliƟ es
in Karyotypically Abnormal Parents
Women may have structural chromosomal 
abnormality in the following forms.
• DeleƟ ons and duplicaƟ ons produce large 

chromosomal defects, which may cause severe 
phenotypic anomalies, thus individuals with 
these anomalies rarely reproduce.

• Dicentric and ring chromosomes are mitoƟ cally 
unstable, so the chances of off spring acquiring 
these anomalies are very small.

• In balanced translocaƟ ons in men, the 
reproducƟ ve fi tness is only slightly diminished. 
In spite of their good reproducƟ ve performance, 
these individuals show a signifi cant decrease 
in live births, and a signifi cant increase in both 
fetal death and interval inferƟ lity; hence they will 
present with recurrent miscarriage.

• In unbalanced translocaƟ ons in men, not only is 
there producƟ ve fi tness greatly decreased but 
the riskof abnormal off spring is also increased.

• In single gene defects, diagnosis can only be made 
by a detailed family history coupled with Array 
complete genomic hybridizaƟ on (CGH) tesƟ ng. 
AlternaƟ vely if the gene locus is well idenƟ fi ed 
PCR tesƟ ng or SNP will help in diagnosis.

Immunological Causes
AnƟ phospholipid anƟ body syndrome (APS) is the 
commonest immunological cause of recurrent 
miscarriage. It is the most rewarding as far as the 
treatment is concerned. AnƟ bodies are directed 
against negaƟ vely charged phospholipids, which 
are the major consƟ tuents of trophoblast. These 
anƟ bodies can cause impaired trophoblasƟ c 

funcƟ on, abnormal placentaƟ on, and placental 
thrombosis / infarcƟ on. This may lead to 
pregnancy-induced hypertension, intrauterine 
growth retardaƟ on (IUGR), intrauterine fetal 
death and recurrent miscarriage. Both early fi rst-
trimester losses and late third-trimester losses can 
occur. There is usually an ultrasound confi rmaƟ on 
of a viable pregnancy prior to the pregnancy loss in 
most fi rst trimester losses.

The diagnosis of APS is made by the presence of 
one clinical criterion and one-laboratory criterion, 
which must be posi  ve on two occasions 3months 
(12 weeks) apart.

Clinical Criteria Include The Following21,22

- one or more unexplained deaths of a 
morphologically normal fetus of more than 10 
weeks’ gestaƟ on documented by ultrasonography 
or direct examinaƟ on;

- one or more preterm births at or before 34 
weeks’gestaƟ on due to severe pre-eclampsia or 
placental insuffi  ciency with evidence of IUGR;

- three or more consecuƟ ve miscarriages before 
10 weeks’ gestaƟ on with no maternal hormonal, 
anatomic abnormaliƟ es, normal fetal geneƟ c 
tesƟ ng and other causes of recurrent losses being 
ruled out.

Laboratory criteria include detecƟ on of any of the 
following
1. Lupus anƟ coagulant by DRVVT, APTT or PTT
2. AnƟ cardiolipin anƟ bodies
3. AnƟ  phospholipid anƟ bodies
4. AnƟ  beta 2 glycoprotein anƟ bodies
5. AnƟ phosphaƟ dylserine anƟ bodies

Autoimmune disorders, such as systemic 
lupus erythematosus, systemic sclerosis, and 
autoimmune thrombocytopenia are associated 
with recurrent miscarriage, and are oŌ en classifi ed 
as secondary anƟ phospholipid syndrome (or SAPS). 
The mechanism of loss and the treatment are the 
same as those for primary APS.

Treatment with steroids is not recommended 
based on current evidence. A combinaƟ on of low 
dose aspirin and unfracƟ onated /low molecular 
weight heparin currently gives the best pregnancy 
outcome. Heparin is not only an anƟ coagulant, it 
has a potent complement inhibitory acƟ on which 
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is benefi cial in prevenƟ ng complement mediated 
damage in APS syndrome. Aspirin should be 
started pre-conceptually and heparin aŌ er a 
posiƟ ve pregnancy test and conƟ nued unƟ l the 
Ɵ me of delivery. Post partum thromboprophylaxis 
is recommended for 2 weeks to prevent deep vein 
thrombosis.

In cases of SAPS due to systemic Lupus 
erythematosis, hydroxychloroquine (HCQ) has been 
used with good success rates during pregnancy. It is 
started in the preconcepƟ on period and conƟ nued 
throughout pregnancy in a dose of 400 mg once or 
twice daily aŌ er meals. It is a pregnancy category C 
drug and it controls both disease acƟ vity and fl ares 
during pregnancy. It also prevents heart block in 
the fetus.23

Intravenous Immunoglobulins (IVIG) therapy is 
indicated in women with secondary recurrent 
miscarriages, very high Ɵ tres of anƟ bodies where 
treatment with aspirin and low molecular weight 
heparin fails to prevent a pregnancy loss.24

Autoimmunity
Women with any autoimmune disorder are prone 
to miscarriage due to alteraƟ on of the T regulator 
cells and Natural killer cells in the endometrium. 
Hence the autoimmune condiƟ ons need to be well 
controlled prior to planning a pregnancy.

A recent meta-analysis by Chen25 et al shows that 
women with posiƟ ve ANA Ɵ tres (>1 in 160) have a 
higher incidence of miscarriage. As a corollary there 
are a higher number of ANA posiƟ ve individuals in 
the ANA posiƟ ve group as compared to controls.26

Hence it may be prudent to include ANA tesƟ ng as 
part of the RPL work up.

Unexplained
Almost 50% of recurrent miscarriages remained 
unexplained by standard work up, which was 
very frustraƟ ng for both the paƟ ent and the 
Obstetrician. However, if we analyze all POC 
with CGH microarray, we will fi nd a reason for 
miscarriage in >90% of paƟ ents.27 Then again 
sperm DNA fragmentaƟ on index and semen 
culture will idenƟ fy paternal factors. TesƟ ng for 
beta 2 glycoprotein 1, anƟ thyroid and anƟ nuclear 
anƟ bodies helps to idenƟ fy autoimmune causes to 
a greater extent. With the rouƟ ne performance of 

these tests the unexplained group shrinks to much 
less than half. With future research we believe we 
will be able to fi nd an explanaƟ on for all causes 
of recurrent pregnancy loss, thereby reducing the 
percentage of unexplained miscarriages to almost 
exƟ ncƟ on.

Summary
All women presenƟ ng with two or more 
miscarriages need to be worked up to idenƟ fy the 
cause of miscarriages. All women should have the 
following
◊ Uterine cavity evaluaƟ on by 3D ulltrasound scan/

sonohysterogram for cavity lesions like polyps/
myoma. AlternaƟ vely a Hysterosalpingogram 
may be done and in posiƟ ve cases hysteroscopy 
is both a confi rmatory and therapeuƟ c opƟ on.

◊ Hormonal profi le –Thyroid funcƟ on test and anƟ -
thyroid anƟ bodies. HbA1C and in women with 
galactorrhea serum prolacƟ n levels. In women 
over 35 years serum AMH

◊ Autoimmune Screening for APLA syndrome. 
AnƟ nuclear anƟ bodies (ANA) tesƟ ng could be 
considered .28

◊ InfecƟ on Screening – for bacterial vaginosis, 
cerviciƟ s and endometriƟ s

◊ Semen Analysis and Culture and Sperm DNA 
fragmentaƟ on index if indicated.

If all above invesƟ gaƟ ons are normal, a diagnosis of 
Unexplained RPL should be made. Any subsequent 
pregnancy losses should have geneƟ c screening of 
products of concepƟ on by Array CGH for geneƟ c 
abnormaliƟ es. In women with recurrent aneuploidy 
miscarriages, IVF with PGD or Oocyte donaƟ on 
have been suggested.

Treatment of specifi c causes has been discussed in 
each secƟ on, however treatment in unexplained 
RPL is largely empirical. Evidence for use of 
empirical therapy with the following is lacking :-
◊ heparin or low dose aspirin
◊ Vaginal progesterone supplementaƟ on29

◊ IVIg
◊ GlucocorƟ coids
◊ Intralipid therapy

Vitamin D3 defi ciency should be corrected and they 
should receive a maintenance dose of 60,000 units 
of vitamin D3 weekly during pregnancy.
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Probio  cs are helpful in subclinical endometriƟ s 
as they correct the uterine micobiome and make it 
lactobacilli dominant, that favors implantaƟ on.

Diet A vegan diet helps control autoimmune 
disorders. EliminaƟ ng anƟ genic foods like gluten, 
eggs, dairy, soya and meat helps to tone down the 
autoimmune process.

Progesterone therapy is widely prescribed, although 
there is evidence that use of vaginal progesterone 
does not improve pregnancy rates.29 Immune 
modulaƟ on with dydrogesterone may show some 
benefi t.

Tender loving care with reassurance scans in early 
pregnancy is eff ecƟ ve in reducing stress levels. In 
a study Brigham et al reported that seeing a heart 
beat at 6 weeks of pregnancy resulted in 78% of 
the pregnancy to conƟ nue and then again seeing 
a heart beat at 8 weeks resulted in 98% of the 
pregnancies to conƟ nue.30 This favors the right 
cytokine balance in the endometrium and prevents 
a miscarriage.

Complimentary therapies Acupuncture, refl exology 
and other stress relieving therapies can also be 
tried.

Since the diagnosƟ c workup is extensive and the 
treatment opƟ ons varied, straƟ fi caƟ on of RPL 
paƟ ents with Machine learning has also been 
aƩ empted.31

The machine learning is based on ESHRE guidelines28 
and provides an evidence based management plan 
for paƟ ents with RPL.

There is an 80% chance that these women will 
achieve a live birth, however they may have an 
increased incidence of pregnancy complicaƟ ons 
like gestaƟ onal diabetes, preterm deliveries and 
hepaƟ c cholestasis.32

The following algorhithms summarize clinicians 
approach to a paƟ ent with RPL.

For a full workup all the possible causes have to be 
looked into.33

ANA TesƟ ng may soon be a part of the work up of 
RPL.
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IntroducƟ on
Prevalence of GDM varies in India from 4.5% to 
18.9% depending on the screening test used, urban 
or rural populaƟ on screened, geneƟ c, ethnic and 
socioeconomic variaƟ ons. It has been observed 
that prevalence of GDM is directly proporƟ onal to 
the women with impaired glucose tolerance and 
Type 2 diabetes in non-pregnant women.

Terminologies for Hyperglycemia
in Pregnancy
TradiƟ onally, gestaƟ onal diabetes mellitus is 
defi ned as onset or fi rst recogniƟ on of abnormal 
glucose tolerance during pregnancy. In 2015, 
InternaƟ onal FederaƟ on of Gynecology and 
Obstetrics (FIGO) has given the following 
terminologies1 (Figure 1):

Hyperglycemia in pregnancy

Diabetes in 
pregnancy

Diagnosed before 
the start of 
pregnancy

Type 1 Type 1Type 2 Type 2

Diagnosed for the 
fi rst Ɵ me during 

pregnancy

GestaƟ onal 
diabetes mellitus

Figure 1: Types of hyperglycemia in pregnancy

Diabetes in pregnancy is also known as “overt 
diabetes” or “prediabetes”. It may be Type1 DM /
IDDM or Type 2 DM /NIDDM. It may be diagnosed 
before pregnancy or during pregnancy if fasƟ ng 
plasma glucose level is > 126mg/dl or if random, 
post glucose load or post prandial plasma glucose 
level anyƟ me is > 200 mg/dl or if HbA1c >6.5%. 
Diff erence between diabetes in pregnancy and 
gestaƟ onal diabetes mellitus is depicted 1below in 
Fig 2.

GDM Screening: What’s new?
Pikee Saxena
Professor Department of Obstetrics & Gynaecology, Lady Hardinge Medical College & SSK Hospitals, New Delhi

Pregnancy in 
previously known 

diabetes

OR
Hyperglycemia 
diagnosed for 
the fi rst Ɵ me 

during pregnancy 
that meets WHO 

criterion for 
diabetes mellitus in 
the non−pregnant 

state

May occur anyƟ me 
during pregnancy 
including the fi rst 

trimester

Diabetes
in Pregnancy

May occur anyƟ me 
during pregnancy 

but most likely aŌ er 
24 weeks

Hyperglycemia 
diagnosed for the 
fi rst Ɵ me during 

pregnancy

Hyperglycemia 
during pregnancy 

that is not diabetes

GestaƟ onal
Diabetes Mellitus

Figure 2: Diff erence between diabetes in pregnancy and 
gestaƟ onal diabetes mellitus.

Perpetual Controversy −
Screening and diagnosis of GDM
MulƟ ple guidelines have been given regarding 
screening of GDM by reputed authoriƟ es aŌ er 
taking into consideraƟ on their local populaƟ on, risks 
prevalence and cost implicaƟ ons. These appear apt 
for their own set up, but they vary widely and do 
not provide uniform consensus regarding the best 
approach.

It appears that the screening strategy should be 
locally developed; taking in stock the prevalence of 
GDM in their populaƟ on, available infrastructure, 
experƟ se for conducƟ ng the test, economic 
consideraƟ on, pracƟ cal ease of tesƟ ng and validity 
of the test Ɵ ll an ideal screening test is discovered.

What is the Signifi cance of Screening?
Diabetes in pregnancy is associated with several 
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adverse outcomes for the mother and the fetus. 
Approximately 2/3rd will develop GDM in subsequent 
pregnancy and 50% develop type 2 DM within 20-28 
years of delivery. GDM off ers a unique opportunity 
for iniƟ aƟ on of strategies for prevenƟ on of not 
only immediate pregnancy complicaƟ ons but also 
diabetes prevenƟ on later in life. Hence there is a 
need for screening and early diagnosis.

In the landmark HAPO study3, 25,505 pregnant 
women at 15 centers in 9 countries underwent 
75-g oral glucose-tolerance tesƟ ng at 24-32week 
gestaƟ on. Primary outcomes parameters were 
birthweight > 90th percenƟ le, primary cesarean 
secƟ on, clinically diagnosed hypoglycemia and 
cord-blood C-pepƟ de > 90th percenƟ le (fetal 
hyperinsulinemia). It was observed that with 
increasing maternal glucose levels, the frequency 
of each primary outcome increased. Secondary 
outcomes of preeclampsia, shoulder dystocia or 
birth injury, premature delivery, NICU admission 

and hyperbilirubinemia also showed signifi cant 
posiƟ ve associaƟ ons with maternal glycaemia.

Whom to Screen?
High risk or selecƟ ve screening: Should be 
conducted in low risk populaƟ ons; NaƟ onal 
InsƟ tute for Health and Care Excellence (NICE, 
2015)3 recommends assessment of risk factors 
during the fi rst visit and selecƟ ve screening.

Risk Factors
• Body mass index (BMI)> 30kg/m2

• Previous macrosomic baby weighing >4.5 kg
• Previous sƟ ll birth or anomalous baby
• Previous history of gestaƟ onal diabetes
• Family history of diabetes (fi rst degree relaƟ ve)
• High risk ethnic populaƟ on for DM- African, 

Asians and Non-Caucasians
• History of polycysƟ c ovarian syndrome (PCOS)

Table 1: Maternal and fetal adverse eff ects of gestaƟ onal diabetes mellitus.
Maternal morbidity Fetal/neonatal/child morbidity
Early pregnancy SƟ llbirth
Spontaneous aborƟ ons Neonatal death
Pregnancy Nonchromosomal congenital malformaƟ ons
Pre-eclampsia Prematurity
GestaƟ onal hypertension Fetal growth restricƟ on
Excessive fetal growth (macrosomia, large for gestaƟ onal age) Macrosomia
Hydramnios Birth Injury
Urinary tract infecƟ ons Shoulder dystocia
Delivery Neonatal
Preterm labor Neonatal hypoglycemia
TraumaƟ c labor Respiratory distress syndrome
Instrumental delivery Neonatal polycythemia
Cesarean delivery Neonatal hyperbilirubinemia
PostoperaƟ ve/postpartum infecƟ on Neonatal hypocalcemia
PostoperaƟ ve/postpartum hemorrhage Neonatal hypothermia
Thromboembolism Hyperviscosity Syndrome
Maternal morbidity and mortality Neonatal hypomagnesemia
Hemorrhage Childhood
Puerperium Obesity
Failure to iniƟ ate and/or maintain breasƞ eeding Impaired glucose tolerance
InfecƟ on Adulthood
Long-term postpartum Hypertension
Weight retenƟ on Diabetes
GDM in subsequent pregnancy Coronary Artery Disease
Future overt diabetes Metabolic Syndrome
Future cardiovascular disease CVA
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Universal screening: Implies screening of the 
enƟ re populaƟ on or sub group irrespecƟ ve of the 
risk factors. ACOG4, American Diabetes AssociaƟ on 
(ADA)5, InternaƟ onal AssociaƟ on of Diabetes and 
Pregnancy Study Group (IADPSG)6 and Diabetes 
In Pregnancy Study group India (DIPSI)7 support 
universal screening. It has been suggested that 
selecƟ ve screening would miss 20% of GDM 
cases as compared to universal screening. In India, 
universal screening is essenƟ al, as Indian women 
have 11 fold increased risk of developing glucose 
intolerance in pregnancy as compared to Caucasian 
women.

When to Screen?
It is now known that several adulthood diseases 
like diabetes, hypertension, coronary artery 
disease, obesity, metabolic syndrome originate in 
fetal life. Adverse intrauterine events permanently 
“program” the fetus through a process known as 
early metabolic imprinƟ ng.8 Hence, screening in 
the fi rst trimester helps us to idenƟ fy those women 
who already have pre-exisƟ ng diabetes and helps to 
control the sugar levels to avoid the complicaƟ ons 
in the off spring by modifying the treatment at an 
early gestaƟ on.
• NICE3: 24 – 28 weeks in high risk populaƟ on
• ACOG4: 24 – 28 weeks, except, women with high 

risk factors who are screened at fi rst visit.
• ADA and IADPSG6: First ANC visit and then at 24 

– 32 weeks in previously undiagnosed GDM
• DIPSI7: First visit, if normal then at 24-28 weeks 

and repeat at 30-32 weeks
• NaƟ onal Guidelines of India8: First visit, if normal 

then repeat at 24-28 weeks

How to Screen and Diagnose?
A universal guideline for the ideal screening and 
diagnosis method is lacking. A number of methods 
have been suggested on the basis of populaƟ on 
risks, cost eff ecƟ veness and lack of large naƟ onal 
screening programmes.

ACOG 20174

ConƟ nues to recommend two step procedure:

Step 1: Glucose Challenge Test (GCT)/ Glucose 
Loading Test (GLT)

• 50gram oral glucose load irrespecƟ ve of last 
meal.

• If aŌ er one hour, venous plasma glucose >140mg/
dl, proceed to second step.

• If one-hour venous plasma glucose is ≥ 200mg/
dl, then a diagnosis of pregestaƟ onal diabetes is 
made.

Step 2: Glucose Tolerance Test (GTT) -2nd visit
• AŌ er an overnight fast of 8-10 hours and three 

days of unrestricted diet, measure fasƟ ng plasma 
glucose.

• Give 100 gram of glucose load
• Blood is then drawn at hourly intervals (3 samples)

Time Carpenter & Coustan NDDG
FASTING 95mg/dl 105mg/dl
ONE HOUR 180mg/dl 190mg/dl
TWO HOUR 155mg/dl 165mg/dl
THREE HOUR 140mg/dl 145mg/dl

If any two or more of the above menƟ oned values 
are deranged, woman is diagnosed to be having 
gestaƟ onal diabetes mellitus. ACOG criteria is 
based on the risk of development of overt diabetes 
mellitus and not on the fetal and maternal outcome. 
Both Carpenter and Coustan and NaƟ onal Diabetes 
Data Group (NDDG) criteria are considered in 
ACOG. Advantage of 2 step screening is that not 
all women have to undergo intensive 3 hour OGTT, 
where 5 blood samples are drawn.

Disadvantage of this test is that paƟ ent has to come 
for a second visit in a fasƟ ng state and therefore 
may be lost to follow up especially in developing 
countries, where 50-60% women receive antenatal 
care and about one third are lost to follow up. It 
is costly, inconvenient and Ɵ me consuming as fi ve 
samples are required.

NICE3

A woman is diagnosed as having gestaƟ onal 
diabetes mellitus if she has either:
• FasƟ ng plasma glucose ≥ 5.6mmol/l or 100mg/dl.
• 2-hour plasma glucose ≥ 7.8mmol/l or 140mg/dl 

aŌ er 75g of glucose intake.

Although it is a one-step screening test, 
disadvantage is that the paƟ ent has to come for a 
second visit in a fasƟ ng state and may be lost to 
follow up.
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InternaƟ onal AssociaƟ on of Diabetes 
and Pregnancy Study Group (IADPSG)6

The IADPSG criteria has been adopted by ADA in 2010 
and by WHO in 2013. It is the only criteria based on 
adverse pregnancy outcomes. In the hyperglycemia 
and adverse pregnancy outcome (HAPO) study, cut 
off  levels for diagnosis of GDM were lowered to give 
an odd’s raƟ o of 1.75 Ɵ mes the likelihood of adverse 
outcomes at mean glucose levels of HAPO study. It 
was observed in this study that adverse pregnancy 
outcomes were noted even below the threshold of 
diagnosƟ c criteria of GDM (<95mg/dl).

IADPSG recommend screening at fi rst visit and one 
step, diagnosƟ c two hours 75-gram oral glucose 
tolerance test at 24- 28 weeks.

First antenatal visit (universal /selecƟ ve 
screening depending on the prevalence of DM in 

local populaƟ on)

FasƟ ng 
<92mg/dl

No GDM GDM Overt DM

FasƟ ng 92-
125mg/dl

FasƟ ng ≥126mg/dl        
HbA1c ≥6.5%                  

Random plasma 
glucose ≥200mg/

dl (confi rmed with 
fasƟ ng glucose or 

HbA1c)

FasƟ ng plasma glucose 
or Random plasma 
glucose or HbA1c

At 24-28 Weeks
At 24 to 28week gestaƟ on, plasma glucose is 
esƟ mated in the fasƟ ng state and again at 1 and 2 
hours aŌ er glucose load of 75 gm.

Time Plasma Glucose (mg/dl)
FASTING ≥92
1 HOUR ≥180
2 HOUR ≥153

If any one or more value is deranged, then GDM is 
diagnosed.

ACOG stated that lowering the thresholds of 
diagnosis of GDM would result in increasing the 
prevalence and hence, the cost of care.2

Seshiah et al7 opined that IADPSG had the following 
shortcomings:

• HAPO study was not done on South East Asian 
populaƟ on

• The Asians have higher insulin resistance in 
pregnancy and hence increased blood glucose 
levels, unlike Caucasians on whom HAPO study 
was conducted

• Mostly, pregnant women do not come fasƟ ng to 
the hospital and if asked to come back in a fasƟ ng 
state, the dropout rate is very high, especially in 
developing countries.

• HbA1c is an expensive test and is not possible in 
low resource seƫ  ng.

Diabetes in Pregnancy Study Group, 
India (DIPSI)7

Diabetes in pregnancy study group, India have 
suggested a universal, one step screening and 
diagnosƟ c procedure keeping in mind the high 
prevalence of diabetes in India. Plasma glucose 
is esƟ mated 2 hours aŌ er 75gm of oral glucose 
load given to the pregnant woman at the fi rst ANC 
visit, irrespecƟ ve of the last meal. This single step 
procedure is convenient, economical and evidence 
based 9,10. PaƟ ent need not be fasƟ ng and there is 
no issue of loss to follow up as paƟ ent is screened 
at the fi rst visit. This method has been approved 
and recommended by the NaƟ onal Guideline of 
India for diagnosis of GDM and also accepted by 
FIGO for resource constraint countries.

InterpretaƟ on of DIPSI
Plasma Glucose 
level (mg/dl)

Diagnosis in 
Pregnancy

Diagnosis Outside 
Pregnancy

≥140-200 GestaƟ onal 
Diabetes Mellitus

Impaired Glucose 
Tolerance

≥ 200 Pre- exisƟ ng 
Diabetes

Diabetes Mellitus

WHO 1999
Hyperglycaemia fi rst detected at any Ɵ me during 
pregnancy should be classifi ed as either as diabetes 
mellitus in pregnancy or gestaƟ onal diabetes 
mellitus.
• FasƟ ng plasma glucose ≥ 7.0 mmol/l (126 mg/ dl)
• 2-hour plasma glucose ≥ 11.1 mmol/l (200 mg/dl) 

following a 75g oral glucose load
• Random plasma glucose ≥ 11.1 mmol/l (200 mg/ 

dl) in the presence of diabetes symptoms.
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• 2-hour plasma glucose ≥ 7.8 mmol/l (140 mg/dl) 
following a 75g oral glucose load- diagnosis of 
GDM is made

WHO has recently adopted the IADPSG Criteria for 
diagnosing diabetes in pregnancy in 2013.

Challenges in GDM Screening
in Low Resource Seƫ  ngs
Health System Barriers- Lack of healthcare 
professionals/ sampling & diagnosƟ c faciliƟ es 
PaƟ ent related barrier- Coming back for a 2nd visit 
in fasƟ ng state, economic, social & accessibility 
barriers.

Conclusion
• There is insuffi  cient evidence to suggest which 

strategy is best for diagnosing GDM. Indian 
populaƟ on is diverse and variable, hence judging 
internaƟ onal criteria on Indian populaƟ on may 
not be conclusive.

• Clinician should understand the evidence but 
individualize decision making to the specifi c 
paƟ ent or set up.

• For low and middle income countries like India, 
with high diabeƟ c burden, universal, early 
screening with single step, DIPSI criteria appears 
to be convenient, pracƟ cal and evidence based.

• DIPSI test is cost eff ecƟ ve- even if repeated in 
each trimester- 66% lesser than IADPSG

• For India, DIPSI criteria is most appropriate 
and has also been advocated by the NaƟ onal 
Guidelines and accepted by FIGO.
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Summary
OrganizaƟ on Year Screening 

mode
Approach Glucose 

load
DiagnosƟ c 
criteria(mg/dl)

Remarks

F 1hr 2hr 3hr
ACOG 2017 Universal Two step 100gm 95 180 155 140 Carpenter & Coustan; ≥ 2 value 

abnormal
105 190 165 145 NDDG; ≥ 2 value abnormal

NICE 2015 SelecƟ ve One step 75gm 100 - 140 - ≥ 1 value abnormal
WHO 2013 Universal One step 75gm 92 180 153 - ≥ 1 value abnormal
ADA & IADPSG 2010 Universal One step 75gm 92 180 153 - ≥ 1 value abnormal
DIPSI 2006 Universal One step 75gm - - 140 - 1 value
MOHFW 
NaƟ onal 
Guidelines

2018 Universal One step 75gm - - 140 - 1 value
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Pre-eclampsia (PE) is a leading cause of maternal 
and perinatal morbidity and mortality aff ecƟ ng 
2-5% of pregnancies worldwide.1,2 It is defi ned as 
early onset pre-eclampsia (EOPE) when it leads to 
delivery < 34 weeks and late onset pre-eclampsia 
(LOPE) when delivery happens aŌ er 34 weeks. 
It is also sub-classifi ed as preterm PE or term PE 
depending upon whether the onset occurs <37 
weeks or >37 weeks respecƟ vely.
EOPE is because of a defecƟ ve placentaƟ on i.e. 
failure of trophoblasts to migrate, invade the 
spiral arterioles and convert them into wide 
fl accid channels from narrow contracƟ le ones. 
When this remodelling is incomplete, there is an 
increase in resistance to the blood fl ow within 
uterine arteries as refl ected by measurement 
of uterine artery doppler. Because of reduced 
utero-placental perfusion and resultant 
ischemia, there is release of various analytes, 
angiogenic and anƟ -angiogenic factors, which 
can be measured in maternal serum. These 
resulƟ ng ischemic products subsequently cause 
mulƟ organ dysfuncƟ on. Also it is a known fact 
that certain women are at risk of development of 
PE as indicated by NICE and ACOG.3,4 Therefore, 
a combinaƟ on of maternal factors, uterine artery 
doppler and serum biomarkers form the basis of 
fi rst trimester screening of PE.
LOPE is because of aging of normal placenta and / 
or increased maternal predisposiƟ on.

Screening for PE in early pregnancy is fully jusƟ fi ed 
as ASPRE Study has fi rmly established that 150mg 
of Asprin from 14 – 36 weeks of pregnancy in 
women at high risk for developing preterm PE 
led to 62% reducƟ on in PE < 34 weeks, 78% < 32 
weeks.5

First Trimester Screening of PE
Risk factors based screening – IdenƟ fi caƟ on of 
women at risk of developing PE at fi rst antenatal 
visit allows focused and Ɵ mely prophylaxis (Risk 
factors as indicated by NICE & ACOG are as below) 

Table 1:

NICE
High Risk Factors:
• Hypertensive disease in 

previous pregnancy
• CH, CKD, DM, Autoimmune 

disease

Moderate Risk Factors:
• Nulliparity
• Age≥ 40 years
• BMI≥ 35Kg/m2

• Family history of PE
• Interpregnancy interval >10 yrs

ACOG
• Previous pregnancy PE
• Chronic Hypertension
• Chronic renal disease
• Diabetes mellitus
• SLE or thrombophilia
• Nulliparity
• Age> 40 years
• BMI≥ 30Kg/m2

• Family history of PE
• ConcepƟ on by In-vitro 

ferƟ lizaƟ on

CH-Chronic Hypertension, CKD-Chronic Kidney Disease, 
DM-Diabetes Mellitus, SLE-Systemic Lupus Erythematoasis

Risk factors based screening has moderate 
performance for PE predicƟ on and inclusion 
of factors like nulliparity, obesity etc. increases 
sensiƟ vity, but lowers specifi city.

A. Uterine Artery Doppler- Harrington in 1997, 
fi rst published a prospecƟ ve study correlaƟ ng 
abnormal uterine artery Doppler with PE. This was 
followed by many studies through years each using 
diff erent criteria and cut-off  values. (Table-2)6

Inference from these studies is that screening 
has greater accuracy for EOPE and accuracy 
increases with inclusion of maternal risk factors. 
A recent large meta-analysis on 55974 women 
has further validated the use of uterine artery 
Doppler for PE screening (sensiƟ vity 47.8%, 
specifi city 92.1% for early PE, 26.4% and 93.4% 
for any PE respecƟ vely).12

B. Maternal Serum Analytes: Many biomarkers 
have been associated with risk of developing 
PE. DetecƟ on rate (DR) of 7 biomarkers at a 
fi xed false posiƟ ve rate (FPR) of 10% is depicted 
below. - Not very promising.13

Angiogenic & AnƟ -Angiogenic Markers
Angiogenic marker PIGF is decreased and anƟ -
angiogenic markers sFLT and sENG are increased 
in women who are desƟ ned to develop PE. Also, 
there is plausible hypothesis that an imbalance 
between the two i.e. an altered raƟ o can predict 
PE with greater accuracy. Following tables depict 
their performance (Table 4 & 5).

 Screening for Pre Eclampsia- An update
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Table 2: 1st Trimester Uterine Artery Doppler Velocimetry & the PredicƟ on of PE
Author/ year Prevalence of PE Doppler Criteria Sen. Spec. PPV NPV
MarƟ n (2001)7

63/3045 (2.1%)
Mean PI>2.35 27 95.4 11 98.4

MarƟ n (2001)7

Early PE
14/3045 (0.46%) Mean PI>2.35 50 95.1 4.5 99.8

Gomez (2005)8 22/999 (2.2%) Mean PI>95th percenƟ le 24 95.1 11.3 97.9
Melchiorre (2008)9 90/3058 (2.9%) Mean UtA-RI>90th cenƟ le 48.5 91.8 6.2 99.4
Plasencia (2008)10

Early PE
22/3107 (0.71%) Mean PI>95th percenƟ le + history 90.9 90 6 99.9

Plasencia (2008)10

Late PE
71/3107 (2.3%) Mean PI>95th percenƟ le + history 40.8 90 8.7 98.4

Poon (2009)11

Early PE
37/8366 (0.44%) Lowest UtA-PI  MOM+ history 81.1 90 3.1 99.9

Poon (2009)11

Late PE
128/8366 (1.5%) Lowest UtA-PI MOM + history 45.3 90 10.1 99

Table 3: DetecƟ on rate (DR) of 7 biomarkers
Marker No. of Studies DetecƟ on Rates
PP13 5 36 – 80% for early PE
PAPP A 8 22 – 43% for early PE
PIGF 4 41 – 59% for early PE, 33% for late PE
ADAM 12 5 37% unspecifi ed PE
Inhibin A 2 35% unspecifi ed PE
AcƟ vin 1 20% unspecifi ed PE
ĩ HCG 1 22% unspecifi ed PE

Table 5: sFlt-1/PIGF raƟ o – Screening for PE15

Study Number of paƟ ents with PE (control) PaƟ ents SensiƟ vity (%) Specifi city (%)

Before onset of PE

Stepan et al. (2007) 12 (38) All paƟ ents 62 51

9 (38) Early-onset PE 67 51

Kim et al. (2007) 46 (100) All paƟ ents 80.4 78

Crispi et al. (2008) 38 (76) Early-onset PE 84.2 90

Diab et al. (2008) 33 (108) All PEs 100 85

8 (108) Early-onset PE 90 90

De Vivo A. et al. (2008) 52 (52) All paƟ ents 88.5 88.5

Kusanovic et al. (2009) 62 (1560) All paƟ ents 40.3 78.5

9 (1613) Early-onset PE 100 89.1

Table 4: SystemaƟ c Rev 22 case control and 12 cohort studies PIGF (27), VEGF (3), sFLT 114

PIGF Diag OR 9.0 (95% CI 5.6-14.5) FPR 5% Sens 32%

sFLT 1 Diag OR 6.6 (95% CI 3.1-13.7) FPR 5% Sens 26%

sENG Diag OR 4.2 (95% CI 2.4-7.2) FPR 5% Sens 18%

Two studies have highlighted that concentraƟ on 
of these biomarkers alone or their raƟ o was 
predicƟ ve of PE but levels do not change 
signifi cantly unƟ l second half of pregnancy 
specially sFLT/PIGF raƟ o – a Ɵ me rather late for 
aspirin prophylaxis.16,17

C. Ophthalmic Artery Doppler: Meta-analysis of 
3 studies have shown changes in ophthalmic 
artery for EOPE predicƟ on at a SensiƟ vity 61.0% 
& Specifi city 73.2 %. More work needs to be 
done before it can be incorporated in clinical 
pracƟ ce.18
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PE Screening Models
Maternal risk factors are used by NICE & ACOG3,4 for 
PE predicƟ on whereas Fetal Medicine FoundaƟ on 
(FMF) algorithm uses a combinaƟ on of maternal 
factors, mean arterial pressure (MAP), uterine 
artery PI, PAPP-A and PIGF19. A cut-off  of 1 in 100 
is taken as screen posiƟ ve. Screen performance of 
NICE vs FMF is depicted in the following tables 6 & 
7 (THE SPREE STUDY)20.

Table 6: PE: Screen Performance: NICE vs CombinaƟ on of 
Maternal factors & biomarkers

Method of screening DetecƟ on rate %, (95% CI)
All pre-eclampsia (n=473)
NICE guidelines 30.4%, (26.3-34.6)
Maternal factors + 
MAP+PAPP-A

42.5 %, (38.0-46.9)

Preterm pre-eclampsia (n=142)
NICE guidelines 40.8%, (32.8-48.9)
Maternal factors + 
MAP+PAPP-A

53.5 %, (45.3-61.7)

Maternal factors + 
MAP+PIGF

69.0 %, (61.4-76.6)

Maternal factors + 
MAP+PIGF+ UtA-PI

82.4 %, (76.1-88.7)

Table 7: PE Screening: DetecƟ on rate, at screen posiƟ ve rate 
of 10%, by various combinaƟ ons of maternal factors (MF) with 
biomarkers using Bayes’ theorem-based method
Method of screening DetecƟ on rate {(%, 95% CI)} 

PE<34 weeks (n=60)
MF 48.3 %, (35.2-61.6)
MF+MAP 65.0 %, (51.6-76.9)
MF+UtA-PI 73.3 %, (60.3-83.9)
MF+PAPP-A 55.0 %, (41.6-67.9)
MF+PIGF 66.7%, (53.3-78.3)
MF+ MAP+ UtA-PI 88.3%, (77.4-95.2)
MF+ MAP+ PAPP-A 65.0%, (51.6-76.9)
MF+ MAP+ PIGF 73.3%, (60.3-83.9)
MF+ UtA-PI + PAPP-A 73.3%, (60.3-83.9)
MF+ UtA-PI+ PIGF 75.0%, (62.1-85.3)
MF+PAPP-A+PIGF 68.3%, (55.0-79.7)
MF+ MAP+ UtA-PI + PAPP-A 86.7%, (75.4-94.1)
MF+ MAP+ UtA-PI + PIGF 90.0%,(79.5-96.2)
MF+ MAP + PAPP-A+ PIGF 76.7%, (64.0-86.6)
MF+UtA-PI+PAPP-A+PIGF 78.3 %, (65.8-87.9)
MF+MAP+UtA-PI+-
PAPP-A+PIGF

90.0%, (79.5-96.2)

MAP, mean arterial pressure; PAPP-A, pregnancy-associated plasma 
protein-A; PIGF, placental growth factor; UtA-PI, uterine artery 
pulsaƟ lity index.

Going a step ahead, Poon et al have reported that 
women who were screen posiƟ ve for preterm PE by 
ACOG or NICE but negaƟ ve by FMF algorithm, the 
risk of preterm PE was reduced to within or below 
background levels.21

To summarise, a combinaƟ on of maternal factors, 
uterine artery doppler, PIGF is opƟ mal for fi rst 
trimester screening for all pregnant women. Other 
screening methods are inferior to FMF algorithm. 
In the non-availability of PIGF, PAPP-A can be 
considered for inclusion.

Screening of PE in 2nd and 3rd Trimester
sFLT/PIGF raƟ o is extensively being evaluated 
for PE predicƟ on in second and third trimester. 
PROGNOSIS study has reported a negaƟ ve 
predicƟ ve value of 99.8% at a level of ≤38 for ruling 
out PE within one week in women with signs and 
symptoms suggesƟ ve of PE. The PPV value of sFLT/
PIGF raƟ o >38 for ruling in the occurrence of PE 
within 4 weeks, was 36.7% and for HELLP syndrome 
it was 65.6%.22 A post hoc analysis from PROGNOSIS 
study highlighted that a raƟ o of sFLT/PIGF at ≤ 38 
can rule out PE within 4 weeks at a NPV of 94.3%.23

Based on available literature, it is recommended 
that, aŌ er a fi rst trimester screen, a repeat risk 
straƟ fi caƟ on for evolving PE in 2nd and 3rd trimester 
should be carried out. Following model is proposed 
by Poon et al which is pracƟ cal and doable.24

Key Points
1. PE, especially early onset PE is a disease of high 

maternal, perinatal mortality & morbidity
2. Aspirin 150mg/day started before 14 weeks of 

pregnancy signifi cantly reduces incidence of PE, 
more so preterm PE

3. At the moment, best screen performance is by a 
combinaƟ on of maternal factors, MAP, Uterine 
artery Doppler and serum PIGF (FMF Algorithm).

4. PAPP-A can be considered for inclusion in FMF 
Algorithm in the event of non-availability of PIGF

5. Screening based on maternal factors only as 
recommended by ACOG & NICE are inferior 
to FMF Algorithm regarding detecƟ on, false 
posiƟ ve and false negaƟ ve rates

6. AŌ er a fi rst trimester screen, repeat risk 
straƟ fi caƟ on for evolving PE in 2nd and 3rd 
trimester is recommended.
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IntroducƟ on
Fetal growth restricƟ on (FGR) has been defi ned 
as ‘a fetus unable to reach its growth potenƟ al’.1 
However, since it is diffi  cult to determine the 
opƟ mal ‘growth potenƟ al’ of any given fetus, 
ultrasound criteria including esƟ mated fetal weight 
(EFW), ‘plateauing’ in fetal growth accompanied 
by Doppler abnormaliƟ es have been suggested 
to diff erenƟ ate small for gestaƟ onal age (SGA) 
fetuses from those small fetuses that are at risk of 
adverse perinatal outcomes and thus truly ‘growth 
restricted’.2 FGR has also been recategorized as 
‘early’ and ‘late’ fetal growth restricƟ on when 
diagnosed before or aŌ er 32 weeks of gestaƟ on. It is 
important to note at the outset that a ‘discrepancy 
in weeks’ in fetal head circumference (HC) and 
abdominal circumference (AC) on ultrasound 
is no longer considered a criteria for defi ning 
growth restricƟ on. Also idenƟ fi caƟ on of Doppler 
abnormaliƟ es should be based on the PulsaƟ lity 
index (PI) of the target vessel rather than the 
tradiƟ onal ‘SD raƟ o’. EsƟ mated fetal weight should 
be ploƩ ed on a ‘growth chart’. Use of growth charts 
(irrespecƟ ve of which chart is used) is essenƟ al for 
noƟ ng the degree of smallness (‘cenƟ le’) as well as 
weight gain over a period of Ɵ me, typically over 2-3 
weeks.

Diagnosis
If a fetus is idenƟ fi ed to be small on ultrasound, the 
fi rst step is to rule out wrong dates. Thus daƟ ng 
should be confi rmed, preferably from the early 
fi rst trimester crown to rump length (CRL). The 
next step is to diff erenƟ ate small for gestaƟ onal 
age (SGA) fetuses from ‘growth restricted’ fetuses, 
ie those small fetuses that are at risk of adverse 
perinatal outcomes. Thus, newer diagnosƟ c criteria 
that include both fetal as well as maternal Dopplers 
have been proposed by a Delphi consensus in 2016 
and should be used for diagnosing FGR (table 1).3

Very small fetuses, i.e., those with an esƟ mated 
fetal weight (EFW) of less than 3rd cenƟ le would 
be considered growth restricted even if Dopplers 
are normal. Fetuses with EFW between 3rd to 10th 
cenƟ le should have a Doppler abnormality before 
being considered pathologically small.

All growth restricted fetuses may not have EFW 
below the 10th cenƟ le. Use of growth chart helps 
in idenƟ fying a ‘plateauing’ growth or falling of 
weight cenƟ le which is usually accompanied with 
cerebral redistribuƟ on.

Table 1: DiagnosƟ c criteria for Early and Late Fetal growth 
restricƟ on (in a structurally normal fetus)
Early FGR (diagnosed before 
32 weeks)

Late FGR (diagnosed aŌ er 
32 weeks

AC*/EFW < 3rd cenƟ le
OR

AC/EFW < 3rd cenƟ le
OR

Umbilical artery – A/REDF#

OR
AC/EFW < 10th cenƟ le AND
Uterine artery PI > 95th 
cenƟ le AND/OR
Umbilical artery PI > 95th 
cenƟ le

Any 2 of the following 3 
criteria:
AC/EFW < 10th cenƟ le OR
AC/EFW crossing cenƟ les >2 
quarƟ les on growth chart
AND
CPR< 5th cenƟ le OR 
Umbilical artery PI > 95th 
cenƟ le

*AC: Abdominal circumference, #A/REDF: Absent or reversed end 
diastolic fl ow

Early Fetal Growth RestricƟ on
Early FGR, diagnosed before 32 weeks, accounts 
for 1/3rd of antenatally diagnosed FGR and is 
usually associated with hypertensive disorders 
of pregnancy. It is easily idenƟ fi ed on ultrasound 
and follows a predictable deterioraƟ on in fetal 
Dopplers: increase in umbilical artery PulsaƟ lity 
index (PI) followed by decrease in middle cerebral 
artery (MCA) PI followed by venous Doppler 
abnormaliƟ es. The deterioraƟ on in umbilical artery 
Doppler follows a typical and predictable paƩ ern in 
early FGR (fi gure 1). The mean uterine artery PI is 
usually above the 95th cenƟ le in these pregnancies.
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Figure 1: Typical deterioraƟ on in umbilical artery Doppler in early FGR (clockwise): normal waveform, increased PI, absent end 
diastolic fl ow (AEDF) followed by reversal in end diastolic fl ow (REDF).

Figure 2: A fall in EFW by 2 quarƟ les or more than 50 percenƟ le along with a cerebroplacental raƟ o (CPR) below 5th cenƟ le due 
to cerebral redistribuƟ on is typically seen in late FGR.
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Early onset FGR especially those presenƟ ng before 
22-24 weeks warrant detailed evaluaƟ on to rule 
out fetal structural abnormaliƟ es, fetal infecƟ ons 
and chromosomal and non-chromosomal geneƟ c 
abnormaliƟ es. Amniocentesis for fetal microarray 
should be considered in FGR presenƟ ng in the 
second trimester.

Although easier to diagnose, early FGR diffi  cult to 
manage as the only treatment at present is fetal 
surveillance and opƟ mal Ɵ ming of delivery. The 
perinatal mortality remains high for this subgroup 
of FGR. Since the underlying pathophysiology 
seems to involve poor placental implantaƟ on and 
spiral artery abnormaliƟ es, this is the type that 
is amenable to antenatal predicƟ on in the fi rst 
trimester using the Fetal Medicine FoundaƟ on (FMF) 
algorithm. The importance of picking up women at 
risk is the possibility of primary prevenƟ on of early 
preeclampsia (requiring delivery prior to 34 weeks) 
by giving 150 mg of aspirin to screen posiƟ ve 
women – this strategy is proven to prevent 80% of 
early preeclampsia as well as preterm SGA.4,5

Late Fetal Growth RestricƟ on
Late FGR accounts for 2/3rd of growth restricted 
fetuses and may be missed as all fetuses may 
not necessarily be small. In fact the main vessel 
which is abnormal in early FGR, ie, the umbilical 
artery waveform may be normal in majority of 
these fetuses. The main Doppler abnormality in 
late FGR is cerebral redistribuƟ on refl ected by a 
cerebroplacental raƟ o (CPR) of less than the 5th 
cenƟ le for gestaƟ on. Hypertensive disorders are 
not frequent in this subtype.

Management
There is no known treatment for fetal growth 
restricƟ on at present. The results of the recent 
STRIDER trial did not show any benefi t of Sildenafi l 
either.6 Thus, current management of fetal growth 
restricƟ on remains opƟ mizing the surveillance of 
these high-risk pregnancies and planning delivery 
at a gestaƟ on that provides the best trade-off  
between iatrogenic prematurity and intrauterine 
fetal demise. A proposed protocol for evaluaƟ on, 
frequency of surveillance and Ɵ ming of delivery 
of ‘small’ fetuses is given in fi gure 1.1,2 Since early 
and late FGR are two disƟ nct clinical enƟ Ɵ es, 
management is discussed separately for each.

Early FGR
Once a diagnosis of early FGR is made, the paƟ ent 
should be managed in a terƟ ary care centre with 
maternal-fetal medicine specialists and NICU 
faciliƟ es. The Trial of Randomized Umbilical and 
Fetal Flow in Europe (TRUFFLE) trial randomised 
503 women with early FGR defi ned as EFW < 10th 
cenƟ le and umbilical artery PI above 95th cenƟ le 
at 26 to 32 weeks’ gestaƟ on to three arms that 
would trigger delivery: early DV changes (PI above 
95th cenƟ le), late DV changes (absent or reversed a 
wave in DV) and reduced fetal heart rate short term 
variability (STV) on computerised CTG (cCTG).7 82% 
of children had a normal neurodevelopmental 
outcome at 2 years – the primary outcome of the 
trial – which was beƩ er than previously reported.8

Surveillance
The usual modaliƟ es for fetal surveillance of a 
growth restricted fetus include daily kick count, 
biophysical profi le that includes nonstress test 
(NST) and assessment of Dopplers. There is no 
consensus on whether one or all modaliƟ es should 
be used nor how frequently the monitoring should 
be done. Both would be guided by the gestaƟ on 
at which the diagnosis is made, severity of the 
condiƟ on and presence of maternal preeclampsia. 
Since cCTG may not be available universally, 
convenƟ onal CTG can be used; however the 
expected higher baseline fetal heart rate and 
lower variability of preterm fetuses must be taken 
into account while interpreƟ ng the CTG. 60% of 
recruited women in TRUFFLE had preeclampsia at 
study entry; this fi gure rose to 70% by delivery.7 
Thus, maternal surveillance by BP monitoring, 
urine protein:creaƟ nine raƟ o and baseline liver and 
renal funcƟ on test is recommended. Fetuses with 
high PI in umbilical artery with EDF present should 
be reviewed twice weekly. Fetuses with absent/
reversed EDF should be reviewed daily.

Timing of Delivery
The TRUFFLE trial provided the best evidence 
to guide Ɵ ming of delivery in early FGR. Fetuses 
with absent end diastolic fl ow (AEDF) in umbilical 
artery should be delivered by 32-34 weeks. Fetuses 
with reversed end diastolic fl ow (REDF) should be 
delivered by 30-32 weeks. Delivery prior to 30 weeks 
(and aŌ er viability) should be based on late ductus 
venosus (DV) changes. ConvenƟ onal CTG may be 
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used in place of cCTG as a safety net – however 
only persistent, repeƟ Ɵ ve deceleraƟ ons on NST 
should be considered an indicaƟ on for delivery. 
MCA PI and/or cerebroplacental raƟ o (CPR) should 
not be used to Ɵ me iatrogenic preterm delivery in 
early FGR.

Delivery can be done anyƟ me for maternal 
indicaƟ on.

Antenatal Steroids
All available guidelines recommend a single 
course of corƟ costeroid prophylaxis to prevent 
neonatal respiratory distress syndrome if birth is 
anƟ cipated prior to 34 weeks. The Royal College 
of Obstetricians and Gynecologists’ (RCOG) 
recommends antenatal steroids can be considered 
upto 35 weeks and 6 days.1 Since steroids are most 
eff ecƟ ve when delivery occurs within a week aŌ er 
being given, the single course should be Ɵ med 
judiciously to maximise neonatal benefi t. As per 
Indian guidelines, 4 doses of Dexamethasone 
6 mg, 6 hourly is the regime and drug of choice. 
AdministraƟ on of steroids may cause a transient 
improvement in fetal blood fl ows but it should not 
aff ect management as the underlying pathology 
remains unchanged.

NeuroprotecƟ on
Magnesium sulphate for fetal neuroprotecƟ on 
should be given when preterm delivery is 
anƟ cipated prior to 32 weeks’ gestaƟ on.9,10

Mode of Delivery
Fetal indicaƟ ons for elecƟ ve Cesarean delivery 
in early FGR include abnormal venous Dopplers, 
absent or reversed EDF in umbilical artery, deranged 
biophysical profi le and persistently abnormal 
CTG.1,2

Late FGR
As menƟ oned earlier, the main Doppler abnormality 
in late FGR is cerebral redistribuƟ on. Umbilical 
artery and ductus venosus are usually normal in 
these fetuses. Since these abnormaliƟ es may be 
subtle and fetuses near tern have a lower tolerance 
to hypoxemia, late FGR remains an important cause 
of unexpected sƟ llbirth in late gestaƟ on.

Surveillance
The opƟ mal frequency of ultrasound surveillance 
in late FGR is not known. Biophysical profi le has 

a poor role in predicƟ ng sƟ llbirth in late FGR and 
hence should not guide frequency of monitoring. 
In one study, the median interval between low 
MCA PI and sƟ llbirth as less than 5 days and almost 
90% of sƟ llbirths occurred within one week of 
normal BPP.12 T hus weekly to twice weekly Doppler 
surveillance aŌ er 34 weeks has been proposed.

Antenatal Steroids and Magnesium Sulphate for 
NeuroprotecƟ on
There is lack of consensus amongst various 
guidelines for giving steroids between 34-36 weeks’ 
gestaƟ on though the ROG recommends steroid 
prophylaxis upto 35 weeks and 6 days. There is no 
role of magnesium sulphate for neuroprotecƟ on 
aŌ er 32 weeks.

Timing of Delivery
There is lack of consensus amongst guidelines as 
to when to off er delivery in late FGR. The RCOG 
recommends that delivery should be ‘off ered’ aŌ er 
37 weeks in late FGR.1 The recent ISUOG guidelines 
propose that women with late FGR and cerebral 
redistribuƟ on should be delivered at around 38 
weeks and not later than 38 weeks and 6 days.2 If in 
addiƟ on, umbilical artery is above the 95th cenƟ le, 
delivery can be considered aŌ er 36 weeks and no 
later than 37 weeks and 6 days. Fetuses with birth 
weight below the 3rd cenƟ le have the highest risk 
of sƟ llbirth, hence these pregnancies should not be 
allowed to conƟ nue beyond 37 weeks and 6 days 
irrespecƟ ve of fetal Dopplers.

Mode of Delivery
InducƟ on of labour can be done depending on usual 
obstetric parameters. ConƟ nuous intrapartum 
CTG monitoring is recommended. These fetuses 
are at higher risk of requiring emergency LSCS for 
nonreassuring fetal heart rate trace.2

Conclusion
Fetal growth restricƟ on should be strictly idenƟ fi ed 
and categorised into early and late on the basis 
of the revised Delphi consensus. Considering the 
disƟ nct pathophysiology and clinical phenotypes, 
management should be tailored to each type 
as outlined. Since there is no consensus on the 
modaliƟ es and frequency of surveillance, local 
protocols should be made.
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Figure 3: Suggested monitoring and Ɵ ming of delivery in small fetuses (adapted from RCOG and ISUOG guidelines).
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IntroducƟ on
Placenta Accreta Syndrome (PAS) disorders formerly 
known as morbidly adherent placenta refers to 
spectrum of abnormal pathology of placentaƟ on 
ranging from accreta, increta to percreta. Maternal 
mortality and morbidity remains high due to severe 
life-threatening hemorrhage requiring massive 
blood transfusion and even hysterectomy. PAS 
disorders remain undiagnosed before delivery in 
half to two-thirds of cases. Maternal mortality 
and morbidity are reduced when women with 
PAS disorders, parƟ cularly the invasive forms—
placenta increta or percreta—deliver at a terƟ ary 
centre equipped with a mulƟ disciplinary team 
which can eff ecƟ vely tackle the surgical challenges 
and perioperaƟ ve risks. “Levels of maternal care” 
have been designated for these disorders. ACOG 
and Society of Materno-fetal-medicine recommend 
level III or IV maternal care with mulƟ disciplinary 
facility for these women before onset of labor or 
hemorrhage for most opƟ mum outcome. Timely 
transfer to these terƟ ary centres is required for 
females with PAS disorders. This defi nitely depends 
largely on both the recogniƟ on of the “at risk 
women” as well as on accurate prenatal diagnosis.1

IdenƟ fi caƟ on of “at Risk Women”
The most common risk factor is previous cesarean 
secƟ on (CS) delivery with the rise of incidence 
with the number of prior cesarean deliveries. In a 
systemaƟ c review, incidence of PAS rose from 0.3% in 
one previous CS to 6.74% in women with fi ve or more 
previous CS. Another major risk factor is placenta 
previa (PP) where PAS disorders are seen in 3% cases 
of PP without prior CS. In presence of two risk factors 
i.e. Prior CS as well as PP the risk of PAS increases 
dramaƟ cally. For women with PP, the risk of PAS is 3%, 
11%,40%, 61%, 67%for the fi rst, second, third, fourth 
and fi Ō h or more CS respecƟ vely. Other risk factors 
are advance maternal age (35 years or more) without 
previous CS, prior uterine surgeries of cureƩ age, 
post-partum endometriƟ s, h/o myomectomy, 

manual removal of placenta, Ashermann syndrome 
and In-Vitro-FerƟ lisaƟ on pregnancy, other uterine 
pathologies like bicornuate uterus, adenomyosis, 
submucous fi broids.1

How to Diagnose?
Before availability of high resoluƟ on USG, the 
diagnosis was made usually at the Ɵ me of delivery. 
But with the advent of gray scale and color Doppler 
USG, prenatal diagnosis has been possible thereby 
improving the overall outcome. Since then, there 
have been many studies on diff erent diagnosƟ c 
criteria for PAS. The real challenges are precise 
detecƟ on of PAS in the fi rst trimester and predicƟ on 
of its degree and the extent of invasion of placental 
villi i.e. the severity of PAS.

Ultrasonography (USG) with grayscale and color 
Doppler imaging is the recommended fi rst-
line modality for diagnosing morbidly adherent 
placenta. Other more promising imaging tools 
to defi ne the placental topography, such as 
3-dimensional Doppler and volume contrast 
ultrasound are there, yet generalized applicability 
of technique and validaƟ on studies are lacking.

Features of accreta may be seen by ultrasonography 
as early as the fi rst trimester; however, most 
women are diagnosed in the second and third 
trimesters. Ideally, women with risk factors for 
PAS, such as placenta previa and previous cesarean 
delivery, should be evaluated by Obstetricians with 
experience and experƟ se in its diagnosis by USG. 
Perhaps the most important ultrasonographic 
associaƟ on of PAS in the second and third 
trimesters is the presence of placenta previa, which 
is present in more than 80% of accretas. Other 
gray-scale abnormaliƟ es that are associated with 
PAS include mulƟ ple vascular lacunae within the 
placenta (fi gure 1), loss of the normal hypoechoic 
zone between the placenta and myometrium, 
decreased retroplacental myometrial thickness 
(less than 1 mm), abnormaliƟ es of the uterine 
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serosa-bladder interface, and extension of placenta 
into myometrium, serosa, or bladder. The use 
of color fl ow Doppler imaging may facilitate the 
diagnosis. Turbulent lacunar blood fl ow (fi gure 2) 
is the most common fi nding of PAS on color fl ow 
Doppler imaging. Other Doppler fi ndings of PAS 
include increased sub-placental vascularity, gaps 
in myometrial blood fl ow, and vessels bridging the 
placenta to the uterine margin.

Figure 1: Gray scale USG showing placenta lacunae

Figure 2: Color doppler USG showing mulƟ ple vascular lacunae

Timing of Ultrasound Scan
in Women with The Risk of PAS
Though there is no fi xed consensus or protocol for 
USG Ɵ ming for PAS detecƟ on in high risk women. 
ACOG has suggested a reasonable protocol 
involving a fi rst trimester scan followed by scan 
at 18-20 weeks, 28-30 weeks and 32-34 weeks in 
asymptomaƟ c paƟ ents. This permits assessment 
of previa resoluƟ on, placental locaƟ on to plan the 
Ɵ ming of delivery and to rule out possibility of 
bladder invasion.1

First trimester- In women with prior CS.USG done 
in the early fi rst trimester has been recommended 
to look for features of Caesarean scar pregnancy 
(CSP) (fi gure 3),which is a precursor of PAS in its 
natural history.2 Low implantaƟ on of the gestaƟ onal 
sac within or in close vicinity to a Caesarean scar in 
the fi rst trimester is associated with an increased 
incidence of placenta accrete in the third trimester 
This sign has high diagnosƟ c accuracy with a 
sensiƟ vity of 93.0% and a specifi city of 98.9%. The 

risk of PAS approaches 100% if pregnancy is allowed 
Ɵ ll term. Other fi rst trimester USG feature of PAS 
is presence of gestaƟ onal sac in lower uterine 
segment along with presence of mulƟ ple irregular 
vascular spaces within the placental bed. These 
features can help in Ɵ mely detecƟ on, counselling, 
successful management and safe referral.

Figure 3: Gray scale USG showing Caesarean scar pregnancy

The classical USG signs of PAS are loss of the clear 
space, placental lacunae, bladder wall interrupƟ on, 
and uterovesical hypervascularity (fi gure 4). These 
signs can be looked as early as early 11-14 weeks 
and also at a mid-trimester morphology scan. Being 
a progressive condiƟ on, PAS can also be picked up 
at serial follow-up scans, starƟ ng from 28 weeks of 
gestaƟ on.1

Figure 4: Color doppler USG showing uterovesical 
hypervascularity

This screening can accurately predict the degree 
and extent of the invasion, straƟ fy the prognosis 
and plan the best surgical treatment.

FIGO Clinical Grading
The InternaƟ onal FederaƟ on of Gynecology and 
Obstetrics (FIGO) introduced a clinical grading 
system for PAS which uses per operaƟ ve fi ndings 
for straƟ fi caƟ on of PAS disorders. Although it 
diff erenƟ ates focal and complete placenta accreta 
from placenta percreta but it cannot diff erenƟ ate 
placenta accreta from placenta increta.3 Also, the 
clinical grading is performed at delivery so it cannot 
be used for prenatal counselling and planning case 
management.
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Prenatal Diagnosis
For precise prenatal diagnosis, there was need 
of standardised USG system and predicƟ ve 
models which can help in meƟ culous case based 
management.

1. Standardised USG Terminologies
Accurate antenatal diagnosis, which is the basis 
of risk assessment and planning, depended on 

Table 1: European working group on abnormal invasive placentaƟ on (EW-AIP) standard USG terminologies.
USG fi nding EW-AIP suggested standardized defi nition
2D gray scale (6 descriptors)
1. Loss of ‘clear zone’
2. Abnormal placental lacunae
3. Bladder wall interruption
4. Myometrial thinning
5. Placental bulge
6. Focal exophytic mass

1. Loss, or irregularity, of hypoechoic plane in myometrium underneath placental bed 
(‘clear zone’)

2. Presence of numerous lacunae including some that are large and irregular (Grade 
3), often containing turbulent fl ow visible on grayscale imaging

3. Loss or interruption of bright bladder wall (hyperechoic band or ‘line’ between 
uterine serosa and bladder lumen)

4. Thinning of myometrium overlying placenta to <1mm or undetectable
5. Deviation of uterine serosa away from expected plane, caused by abnormal bulge of 

placental tissue into neighbouring organ, typically bladder; uterine serosa appears 
intact but outline shape is distorted

6. Placental tissue seen breaking through uterine serosa and extending beyond it; most 
often seen inside fi lled urinary bladder

2D color Doppler (4 descriptors)
1. Uterovesical hypervascularity
2. Subplacental hypervascularity
3. Bridging vessels
4. Placental lacunae feeder vessels

1. Striking amount of color Doppler signal seen between myometrium and posterior 
wall of bladder; this sign probably indicates numerous, closely packed, tortuous 
vessels in that region (demonstrating multidirectional fl ow and aliasing artifact)

2. Striking amount of color Doppler signal seen in placental bed; this sign probably 
indicates numerous, closely packed, tortuous vessels in that region (demonstrating 
multidirectional fl ow and aliasing artifact)

3. Vessels appearing to extend from placenta, across myometrium and beyond serosa 
into bladder or other organs; often running perpendicular to myometrium

4. Vessels with high-velocity blood fl ow leading from myometrium into placental 
lacunae, causing turbulence upon entry

3D ultrasound ± power Doppler 
(1 descriptor)
1. Intraplacental hypervascularity
2. Placental bulge (Focal 

exophytic mass)
3. Utero-vesical hypervascularity
4. Bridging vessels (fi gure 5)

Complex, irregular arrangement of numerous placental vessels, exhibiting tortuous
courses and varying calibres (as in 2D)

Adapted from European Working Group on Abnormal Invasive Placentation (EW-AIP)4

Figure 5: Color doppler showing bridging vessels

the USG fi ndings which were very subjecƟ ve 
with lot of inter-observer variability. There 
was no agreed terminology for these fi ndings. 
European working group on abnormal invasive 
placentaƟ on (EW-AIP) idenƟ fi ed and analyzed 
terms commonly used in the literature and 
proposed standardized unambiguous defi niƟ ons 
of these AIP descriptors and accompanied them 
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with characterisƟ c ultrasound images. Following 
this EW-AIP meeƟ ng in November 2014 the 
various terminologies were unifi ed into a set of 
11 descriptors, six for 2D grayscale ultrasound, 
four for 2D color Doppler and one for 3D power 
Doppler (Table 1).4

2. PredicƟ ve models for precise planning of 
management of PAS disorders
The predicƟ ve models in the form of Scoring 
or Staging systems have been suggested which 
can help in standardizing evaluaƟ on of women 
at risk for PAS. This may help in individual risk 
straƟ fi caƟ on, planning of a mulƟ disciplinary 
management approach and decision about 
delivery Ɵ ming. PredicƟ on models involving USG 
signs with or without pregnancy characterisƟ cs 
have been shown to predict PAS. Two such 
models suggested recently are Placenta Accreta 
Index and Ultrasound staging system.5,6

A. Placenta Accreta Index (PAI)
It was found that a score derived from the 
ultrasound parameters (smallest myometrial 
thickness, lacunar spaces, and presence 
of bridging vessels) alongwith the number 
of prior cesarean deliveries and placental 
locaƟ on, was highly predicƟ ve of placental 
invasion among pregnancies at increased 
risk. The applicaƟ on of the PAI can be helpful 
in straƟ fying individual risk of invasion. It can 
help in counselling, preoperaƟ ve planning 
and Ɵ mely referral to a terƟ ary center. Also, 
instead of using each ultrasound variable 
individually, PAI is a scoring system for 
a standardized ultrasound evaluaƟ on of 
all paƟ ents at risk for morbidly adherent 
placenta that can be universally adopted. 
Assigning the PAI in clinical pracƟ ce may 
be helpful in interpreƟ ng these various 
sonographic variables in light of the paƟ ent’s 
history. (table 2)5 LimitaƟ on of PAI: this 
model was developed for pregnancies in the 
third trimester with prior cesarean delivery 
and placenta previa. Other factors like 
maternal age, parity, and history of other 
uterine surgical procedures that have been 
associated with morbidly adherent placenta, 
such as dilaƟ on and cureƩ age, myomectomy, 
and endometrial ablaƟ on were not included.

Table 2: Placenta Accreta Index Score and score related 
probability of invasion
Parameters Score
>2 cesarean deliveries 3
Lacunae
Grade 3
Grade 2

3.5
1

Sagi  al smallest myometrial 
thickness
≤1mm
>1-≤3mm
>3-≤5mm

1
0.5
0.25

Anterior placenta previa 1
Bridging vessels 0.5
PAI SCORE RELATED PROBABILITY OF INVASION
PAI Score Probability of 

invasion, %(95% CI)
>0 5 (1-15)
>1 10 (4-22)
>2 19 (10-32)
>3 33 (22-47)
>4 51 (36-66)
>5 69 (50-83)
>6 83 (63-93)
>7 91 (73-97)
>8 96 (81-99)
Adapted from Rac et al(5)

B. Ultrasound staging system
An ultrasound staging system of PAS disorders 
was proposed, based on the presence of 
ultrasound signs of PAS in women presenƟ ng 
with placenta previa. The last ultrasound 
examinaƟ on prior to surgery was used to 
assess the presence and distribuƟ on of 
ultrasound signs of PAS and to build the 
staging system.5 This is as follows.
PAS 0: Placenta previa with no ultrasound 
signs of invasion or placenta previa with 
placental lacunae but no evidence of 
abnormal uterus–bladder interface (i.e. no 
loss of the clear zone and/or bladder wall 
interrupƟ on);
PAS 1: Presence of at least two of placental 
lacunae, loss of the clear zone and bladder 
wall interrupƟ on;
PAS 2: PAS1 plus utero-vesical 
hypervascularity;
PAS 3: PAS1 or PAS2 plus evidence of 
increased vascularity in the inferior part of 
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the lower uterine segment extending into the 
parametrial region.
This prenatal ultrasound staging of PAS 
disorders was feasible and found that 
increased USG stage of PAS disorders was 
associated with signifi cant increase in 
expected blood loss, units of blood products 
transfused during surgery, operaƟ on 
Ɵ me, length of hospital stay and surgical 
complicaƟ ons. When considering the depth of 
invasion, all women with PAS1 had placenta 
accreta or increta, while those with PAS 2 
or PAS 3 had exclusively placenta percreta. 
Though presenƟ ng with the same depth of 
placental invasion, women with PAS 3 were 
at signifi cantly higher risk of hemorrhage and 
need for transfusion compared with those 
with PAS 2.
Moreover, this ultrasound staging system 
of PAS disorders showed good correlaƟ on 
with the clinical grading system suggested 
by FIGO.PAS0 and PSA1 correlated with FIGO 
grade 1-2 and 3 respecƟ vely, while PAS2 and 
PAS3 correlated with FIGO grade 4-5 and 6 
respecƟ vely.

MagneƟ c Resonance Imaging (MRI)
MRI is the other major tool used for the antenatal 
diagnosis of PAS. MagneƟ c resonance imaging 
features associated with PAS include dark intra-
placental bands on T2-weighted imaging, abnormal 
bulging of the placenta or uterus, disrupƟ on of the 
zone between the uterus and the placenta, and 
abnormal or disorganized placental blood vessels. 
The accuracy of MRI for the predicƟ on of PAS is 
reasonably good, with sensiƟ viƟ es of 94.4% (95% 
CI, 86.0-97.9) and the specifi city was 84.0% (95% 
CI, 76.0-89.8), which is comparable to USG. But 
MRI are even more prone to selecƟ on bias than 
USG because it is used generally for paƟ ents with 
an indeterminate USG or at very high risk of PAS. 
MRI is specifi cally useful for diagnosis of diffi  cult 
cases, like posterior placenta previa, and to assess 
depth of invasion in suspected percreta. Compared 
to USG,MRI is more expensive, less widely available 
and needs experƟ se for interpretaƟ on. Thus, it is 
not the preferred recommended modality for the 
iniƟ al evaluaƟ on of possible PAS.

Role of Biomarkers
Some biomarkers have been found to be raised in 
condiƟ on of PAS. These are Maternal Serum Alfa fetal 
fetoprotein(MSAFP) PAPP-A(Pregnancy-Associated 
plasma protein A), pro-B type natriureƟ c pepƟ de, 
Troponin, Free b-HCG(mRNA) and Human Placental 
Lactogen (cell-free mRNA) and total placental cell 
free mRNA. Though found to be raised in PAS but 
are nonspecifi c to be recommended for clinical use 
at present.

Conclusion
IdenƟ fi caƟ on of at risk women and Ɵ mely antenatal 
diagnosis of PAS permits proper planning of 
management and a mulƟ disciplinary facility thereby 
opƟ mizing outcomes. During early fi rst trimester scan, 
presence of CSP is a sensiƟ ve sonographic marker. 
USG with color Doppler examinaƟ on can be done 
in the second or third trimester. Prenatal predicƟ on 
of the extent of placental invasion and topography 
are the major determinants of maternal morbidity. 
Clinical grading can’t be used for prenatal counselling 
and management. Use of subjecƟ ve USG (Grayscale 
and Doppler) descriptors and predicƟ on models can 
help in precise diagnosis and thus proper prenatal 
counselling and planned Ɵ mely management.
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SƟ llbirth is one of the most common devastaƟ ng 
complicaƟ ons of pregnancy. Currently, the most 
recognized defi niƟ on of sƟ llbirth is a fetal death that 
occurs at or greater than 20 weeks gestaƟ on or at 
a birth weight greater than or equal to 350 grams.1 
An esƟ mated 98% of global sƟ llbirths occur in low 
and middle-income countries.2 SƟ llbirth aff ects at 
least 2.6 million families worldwide every year and 
it is a potenƟ al trigger for major economical and 
psychological consequences in women, families, 
healthcare providers, and communiƟ es.3

Globally, India has been ranked fi rst in the absolute 
number of sƟ llbirths. Wide range of variaƟ on in 
sƟ llbirth rate (12.5 to 26.48) has been reported 
across the states of India. Recently, Government of 
India has set a target for bringing down the sƟ llbirth 
rate to single digit by 20254.

Causes of SƟ llbirth
SƟ llbirth has diverse aeƟ ology (Table 1) which includes 
maternal epidemiological risk factors, medical 
disorders, and obstetrical complicaƟ ons; placental 
diseases and fetal condiƟ ons. Late-onset prenatal 
care and prior home delivery are independent risk 
factors for subsequent adverse perinatal outcomes.5 
Cause of sƟ llbirth may remain elusive in a signifi cant 
number of cases despite extensive workup or due to 
failure of appropriate workup at the right Ɵ me.

Maternal Factors: SƟ llbirths can also occur as 
an intrapartum complicaƟ on and is of parƟ cular 
concern in neglected and mismanaged labor. Hence, 
insƟ tuƟ onal delivery is recommended for all.

Fetal: Monochorionic twins have higher incidence 
of sƟ llbirth is due to the unique complicaƟ ons 
secondary to placental sharing. MonoamnioƟ c 
twins have a higher risk of sƟ llbirth due to the risk of 
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Table 1: AeƟ ology of SƟ llbirth
Maternal Fetal Placental
Risk Factors
Nulliparity
Age
Obesity
Excessive weight gain in pregnancy
CigareƩ e smoking
Substance abuse
Alcohol consumpƟ on
Previous sƟ ll birth

Medical Diseases
Diabetes
Hypertension
Chronic renal disease
AnƟ phospholipid syndrome
Lupus erythematosus

Maternal Infec  ons
Viral hepaƟ Ɵ s E
Malaria
Syphilis

Obstetric Complica  ons
Cholestasis of pregnancy
Chorio-amnioniƟ s

Fetal Growth RestricƟ on (FGR)

MulƟ ple GestaƟ on parƟ cularly 
Monochorionic twins including twin to 
twin transfusion syndrome

Feto-Maternal Haemmorhage

Fetal Anemia e.g. Rh isoimmunisaƟ on

Major Birth Defects

GeneƟ c

Autosomal Recessive Metabolic 
disorders e.g. galactosialidosis, sialic 
acid storage disease, neiman pick, GMI 
gangliosidosis type I, gaucher’s disease

Hemoglobinopathies e.g. thalassemia

Amino acid disorders e.g. 
glutaricaciduria type II

Peroxisomal disorders e.g. zellweger 
syndrome

AmnioƟ c Fluid AbnormaliƟ es e.g. 
oligohydramnios, polyhydramnios

Placental insuffi  ciency; FGR

Placental abrupƟ on

Cord prolapse

Ruptured vasa praevia

Anatomical disorders

Placental chorio-angioma

Nuchal cord
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cord entanglement. Fetal growth restricƟ on (FGR) 
owing to placental insuffi  ciency is idenƟ fi ed in about 
40–60% of sƟ llbirths, also in otherwise unexplained 
sƟ llbirths.6 Many unexplained sƟ llbirths are fetuses 
who fall in average for gestaƟ onal age category 
when classifi ed as per their weights but are 
actually growth restricted as there is signifi cant 
lag in growth velocity. Post –term pregnancy is 
an independent risk factor for sƟ llbirth. This may 
be due to progressive uteroplacental insuffi  ciency 
when the pregnancy progresses past term.

PredicƟ ve Markers of SƟ llbirths
The SƟ llbirth CollaboraƟ ve Research Network study 
found sƟ llbirth risk factors known at the start of 
pregnancy accounted for only a small fracƟ on of 
sƟ llbirth risk.7 Understanding the circumstances of the 
previous sƟ llbirth is important for counseling about 
sƟ llbirth recurrence risk and planning care for current 
pregnancy. The associaƟ on of the risk factors and the 
esƟ mated rate of sƟ llbirth8 is shown in table 2.

Table 2: Maternal factors and esƟ mated Rate of SƟ llbirth
CondiƟ ons EsƟ mated Rate 

of SƟ llbirth
(per 1000 births)

Odds 
RaƟ o

All pregnancies 6.4 1.0
Low risk pregnancies 4.0-5.5 0.86
Chronic hypertension 6-25 1.5-2.7
Pregnancy induced 
hypertension: MILD

9-51 1.2-4

Pregnancy induced 
hypertension: SEVERE

12-29 1.8-4.4

Diabetes: DIET ALONE 6.0-10 1.2-2.2
Diabetes: INSULIN+DIET 6.0-35 1.7-7
SLE 40-150 6-20
Renal disease 15-200 2.2-30
Thyroid disease 12-20 2.2-3.0
Thrombophilia 18-40 2.8-5.0
Cholestasis of pregnancy 12-30 1.8-4.4
Smoking of >10 cigareƩ es 10-15 1.7-3.0
Obesity: BMI 25-29.9 12-15 1.9-2.7
Obesity: BMI >30 13-18 2.1-2.8
Prior FGR (<10%) 12-30 2.0-4.6
Prior sƟ llbirth 9-20 1.4-3.2
MulƟ fetal gestaƟ on: TWIN 12 1.0-2.8
MulƟ fetal gestaƟ on: TRIPLET 34 2.8-3.7
Maternal age: 35-39 YRS 11-14 1.8-2.2
Maternal age: >/=40 YRS 11-21 1.8-3.3

Biochemical Markers: The placenta is a powerful 
source of hormones and other placenta-derived 
proteins, which can be measured in the maternal 
circulaƟ on. Abnormal placental funcƟ on measured 
either by aberraƟ on of the placental blood fl ow 
resistance or producƟ on of placenta-derived 
proteins, is associated with fetal growth restricƟ on. 
Thus, this supports the role of placental hormones 
as a proxy for abnormal placental funcƟ on and as a 
predictor of sƟ llbirth. In the FASTER trial, elevated 
Alfa-feto-proƟ ens, human chorionic gonadotropin 
(hCG), and inhibin A at or above 2.0 MoMs, each 
showed a signifi cant associaƟ on with fetal death 
at more than 24 weeks of gestaƟ on. However, 
the presence of two or more abnormal markers, 
although associated with fetal death at more than 
24 weeks, was a poor predictor and does not support 
the use of these markers for screening for sƟ llbirth 
in a general populaƟ on.9 The incorporaƟ on of 
these markers to more comprehensive algorithms 
may be the key to a beƩ er predicƟ ve performance 
regarding SGA and term sƟ llbirth.

Monitoring Fetal Growth
Clinical monitoring: The measurement of fundal 
height in weeks is subjecƟ ve. The ploƫ  ng of 
symphysio-fundal height serially on growth charts 
(fi gure 1) has beƩ er accuracy for detecƟ ng FGR.10 
The sensiƟ vity for the detecƟ on of SGA has 
increased from 29% to 48% with the use of growth 
charts.

Figure 1: InternaƟ onal Standards for Symphysio-Fundal Height

Ultrasound growth charts: Although in pregnancy 
ultrasound has several benefi ts, the current 
pracƟ ce of ante-natal ultrasound in pregnancy 
(aŌ er 24 weeks gestaƟ on) has not demonstrated 
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benefi t in reducing sƟ llbirths.11 The main limitaƟ on 
of an ultrasound-based program for the detecƟ on 
of SGA at term is eff ecƟ vely diff erenƟ aƟ ng 
physiologically small babies from SGA babies 
compromised by placental dysfuncƟ on (reducing 
false-posiƟ ves) and idenƟ fying the burden of 
disease in placental dysfuncƟ on where fetuses 
are sƟ ll normal-sized (reducing false-negaƟ ves). 
SƟ llbirth is strongly associated with fetal growth 
restricƟ on. The risk factors and potenƟ al causes 
of sƟ llbirth and fetal growth restricƟ on largely 
overlap. The main purpose of the management 
of fetal growth restricƟ on is the prevenƟ on of 
sƟ llbirths. The risk of sƟ llbirth is relaƟ ve to the 
degree of growth restricƟ on, with the highest risk 
of sƟ llbirth for those delivering the most growth-
restricted fetuses. Fetuses weighing under the 10th 
cenƟ le are found approximately 2–3 Ɵ mes more 
frequently among sƟ llbirths than live births.12 The 
accuracy of the diagnosis of fetal growth restricƟ on 
can be increased by serial ultrasound esƟ mates of 
fetal weight. This is because serial esƟ mates allow 
assessment of the rate of growth or the trend of 
declining growth.

Confounding the relaƟ onship between birthweight 
and sƟ llbirth is the fi nding that intrauterine sƟ llbirths 
progressively lose 20%–25% of body weight in utero 
through maceraƟ on in the Ɵ me interval between 
demise and delivery due to shrinkage in fetal mass 
by dehydraƟ on.13 AccounƟ ng for the post-demise 
fetal weight loss, the true prevalence of SGA births 
in sƟ llbirth at term is near 20%–25%, meaning that 
the majority of adverse pregnancy outcomes occur 
in fetuses with average gestaƟ onal weight but 
probably faltered growth velocity.14

Large for GestaƟ onal Age confers a signifi cantly 
increased risk of sƟ llbirth for pregnancies reaching 
36 weeks’ gestaƟ on, independent of maternal 
diabetes status. LGA fetus may benefi t from 
antenatal tesƟ ng starƟ ng at 36 weeks. In the seƫ  ng 
of reassuring fetal tesƟ ng, a reasonable delivery 
target would be 39 weeks in order to balance the 
risk of sƟ llbirth with the risks associated with early 
term births.15

Umbilical and Uterine Artery Doppler: The fetal 
monitoring method that has been associated 
with a decrease in perinatal mortality is umbilical 
artery Doppler velocimetry in high-risk pregnancies 
including those with fetal growth restricƟ on. There is 

a growing evidence for the use of uterine, umbilical, 
and middle cerebral artery Doppler indices - even 
in fetuses with abdominal circumference/EFW 
above the 10th cenƟ le as markers of FGR. FGR in 
current pregnancy is a very important risk factor for 
sƟ llbirth. These Doppler parameters have uƟ lity in 
the detecƟ on of placental hypoperfusion (uterine 
Doppler) and fetal redistribuƟ on (umbilical and 
middle cerebral artery Doppler), as funcƟ onal 
parameters with superior performance to isolated 
fetal biometric measurements.16 There is emerging 
evidence of role of materno-fetal vessel dopplers in 
predicƟ ng adverse fetal outcomes parƟ cularly FGR 
both in AGA and SGA categories.

AnƟ phospholipid AnƟ bodies (APS): APS in addiƟ on 
to thromboƟ c events, has been linked to sƟ llbirths. 
An increased risk for pregnancy morbidity in women 
with APS is seen with a history of systemic lupus 
erythematosus (SLE), thrombosis, previous adverse 
pregnancy outcomes, and low complement levels 
in the fi rst trimester. PaƟ ents with SLE have a 15% 
to 25% risk of sƟ llbirth.17

Decreased Fetal Movements: Fetus at risk 
may stop movement to conserve energy in the 
presence of placental dysfuncƟ on. Decreased fetal 
movement at or near the end of the pregnancy 
places the pregnancy at substanƟ al increased 
risk of poor pregnancy outcome. However, there 
is no evidence that fetal kick count monitoring is 
useful in all pregnancies or that it helps to prevent 
sƟ llbirths. Despite this, fetal movement counƟ ng is 
recommended for all pregnancies.

Antepartum Fetal Testsing: Tests for fetal well-
being: Although evidence to support the ability of 
the BPP and the MBPP to reduce sƟ llbirth is lacking, 
the American College of Obstetrics and Gynecology 
supports starƟ ng tesƟ ng no earlier than 32 weeks 
of gestaƟ on for high-risk pregnancies and sooner 
only if delivery is considered to impact perinatal 
benefi t.18 VibroacousƟ c sƟ mulaƟ on has also not 
been shown to reduce sƟ llbirth rates.

PredicƟ on Models: MulƟ parameter models and 
predicƟ ve algorithms using maternal risk factors, 
and biochemical and Doppler parameters have 
been developed, but need to be prospecƟ vely 
validated to demonstrate their eff ecƟ veness. Some 
authors have proposed a mulƟ parameter validated 
algorithm with the objecƟ ve of idenƟ fying fetuses 
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at high risk for fetal demise: the Individual 
Risk assessment (IRIS) predicƟ on model. The 
combinaƟ on of three antenatal factors (gestaƟ onal 
age, parity, and cerebroplacental raƟ o) and three 
intrapartum factors (use of epidural, inducƟ on of 
labor, and use of oxytocin) can be used to assess 
the risk for intrapartum compromise requiring 
operaƟ ve delivery. The IRIS algorithm demonstrated 
moderate to good discriminaƟ on and no sign of 
poor fi t, and is available as a smartphone app to 
aid clinical decision making regarding the mode 
of delivery for SGA fetuses (hƩ ps://mail13240.
wixsite.com/website). Whether such management 
protocols or algorithms can improve pregnancy 
outcome can only be evaluated in adequately 
powered, blinded trials.19

Strategies for PrevenƟ on of SƟ llbirths
SƟ llbirth can be prevented by addressing and treaƟ ng 
infecƟ ons, malnutriƟ on, non-communicable

diseases, lifestyle factors, preterm labor and post-
term birth. Addressing birth control in adolescents, 
pregnancy spacing and poverty will also benefi t. We 
must strive to provide access healthcare resources, 
which will help women to prepare for pregnancy. 
This includes providing eff ecƟ ve antenatal care 
and support, folic acid supplementaƟ on, family 
planning services, intermiƩ ent treatment of 
sexually transmiƩ ed infecƟ ons (syphilis), smoking 
cessaƟ on counseling, screening and management 
of maternal illnesses, and the detecƟ on and 
management of fetal growth restricƟ on and other 
fetal disorders.

Perinatal audits may help to reduce the sƟ llbirth 
rate. This is impacted by the accuracy and reliability 
of recording and retrieving sƟ llbirth informaƟ on 
from delivery or birth records.

Women and families with a sƟ llbirth in current 
or previous pregnancy need emoƟ onal and 
psychological support

Approach for Women with No Prior SƟ llbirth
Intensive surveillance of development of pregnancy 
complicaƟ ons in the early part of gestaƟ on itself by 
employing inverted pyramid of pre-natal care.
• RouƟ ne ante-natal care like early booking and 

high risk triage
• Screening for diabetes, pre-eclampsia and 

aneuploidy

• Management of any ante-natal complicaƟ ons as 
warranted

• InsƟ tuƟ onal delivery
• Appropriate postnatal and neonatal care

Because nearly half of all sƟ llbirths are associated 
with fetal growth restricƟ on, serial monitoring of 
growth using growth charts should be performed. 
Primary triage in low risk pregnancies is clinical serial 
ploƫ  ng of SFH, whereas in high risk pregnancies or 
if there is clinical suspicion of growth restricƟ on, 
serial sonographic biometric assessment should be 
resorted to.

ExisƟ ng evidence strongly supports infecƟ on 
control measures including syphilis screening and 
treatment and malaria prophylaxis in endemic 
areas, for prevenƟ ng antepartum sƟ llbirths. 
These intervenƟ ons should be incorporated into 
antenatal care programs based on aƩ ributable risks 
and burden of disease.20

Approach for Women with Prior SƟ llbirths
EvaluaƟ on of the index pregnancy when the fetal 
demise had occurred is of paramount importance 
in guiding care for the next pregnancy.

Determining the cause and idenƟ fying the Ɵ me 
of prior sƟ llbirth are integral elements to plan the 
strategy of sƟ llbirth prevenƟ on in next pregnancy. 
The most important opportunity to explore the 
cause of the index sƟ llbirth is at the Ɵ me of the 
event. At the Ɵ me of sƟ llbirth, tests should be 
conducted in accordance with the clinical picture. All 
parents should be off ered an autopsy or equivalent, 
placental pathology, geneƟ c tesƟ ng from fetal 
source, and tesƟ ng for feto-maternal hemorrhage. 
At the iniƟ al booking visit, if the previous sƟ llbirth 
was not adequately invesƟ gated, it should be noted 
that no universal tests are recommended. Clinical 
history and workup at the Ɵ me of sƟ llbirth should 
be used to guide tesƟ ng on a case-by-case basis.21 
Verbal autopsy is a benefi cial tool to evaluate SB 
in limited resource seƫ  ngs. But many a Ɵ mes, the 
death was assigned to ‘unexplained’ category due 
to non-invesƟ gaƟ on or under-invesƟ gaƟ on, in such 
cases treatment for placental causes may improve 
outcomes.

An outline of approach for care for these women is 
as follows:
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PreconcepƟ on or IniƟ al Prenatal Visit
• Detailed medical history (diabetes, hypertension, 

autoimmune condiƟ ons, infecƟ ons), examinaƟ on 
and prenatal opƟ mizaƟ on of medical condiƟ on if 
any

• Obstetric history: EvaluaƟ on/workup/review 
of previous sƟ llbirth- Universal preconcepƟ on 
and antenatal tests are not recommended, 
but specifi c tests based on the clinical scenario 
might help guide management in the subsequent 
pregnancy.

• AnƟ phospholipid anƟ bodies / Thrombophilia 
workup depending on previous pregnancy 
circumstances

• DeterminaƟ on of recurrence risk: StraƟ fi ed on 
basis of cause of previous sƟ ll birth and other 
known maternal risk factors

• Modifi able risk factors for sƟ llbirths like alcohol, 
smoking, substance abuse, obesity, undernutriƟ on 
should be appropriately addressed.

• GeneƟ c counseling if family geneƟ c condiƟ on 
exists or evidence/suspicion of geneƟ c disorder 
in index fetus

Families have increased psychosocial needs 
in pregnancies aŌ er sƟ llbirth. Respecƞ ul and 
supporƟ ve care is essenƟ al, including bereavement 
care aŌ er a sƟ llbirth.

During Pregnancy: Management plan depends on 
cause of previous sƟ llbirth.
• Early booking from fi rst trimester onwards

o DaƟ ng ultrasonography by crown-rump length
o First-trimester aneuploidy and PE screen: 

Pregnancy associated Plasma protein-A 
(PAPP-A), hCG, and nuchal translucency, 
Placental growth factor (PlGF), Uterine Artery 
Pulsality Index, Mean arterial pressure, etc

o  Diabetes screen
o Appropriate prenatal tesƟ ng if indicated 

(geneƟ c cause)
• Close surveillance in current pregnancy is 

warranted with intensifi ed maternal and fetal 
monitoring at least two weeks prior to the 
gestaƟ onal age of previous demise. Some women 
may require admission elecƟ vely or opt for it and 
such cases need to be individualized.
o Serial sonograms with biometry ploƫ  ng 

on growth charts to rule out fetal growth 

restricƟ on, starƟ ng at 28 weeks and to be 
considered earlier (24-26 weeks) in women 
where loss was at earlier gestaƟ on

o Antepartum fetal surveillance starƟ ng at 
32 weeks or 1–2 weeks earlier prior to 
gestaƟ onal age of previous sƟ llbirth as clinically 
appropriate. Antepartum fetal tesƟ ng, such as 
twice weekly nonstress tests and amnioƟ c fl uid 
index or biophysical profi les, may be iniƟ ated at 
32 weeks or 1–2 weeks before the gestaƟ onal 
age of the previous sƟ llbirth as clinically 
appropriate. CauƟ on must be used when 
interpreƟ ng the antepartum fetal surveillance 
of a fetus at less than 32 weeks of gestaƟ on. At 
28 weeks of gestaƟ on, only approximately 60% 
of normal fetuses will have reacƟ ve nonstress 
tesƟ ng.18 This is not a result of uteroplacental 
insuffi  ciency but refl ects the immature fetal 
autonomic nervous system.

• Individual care plans are required for women 
during a pregnancy following sƟ llbirth.

• When the cause of the previous sƟ llbirth is 
known, appropriate treatment of the underlying 
cause may reduce the risk of recurrence.

• Unexplained or unexplored sƟ llbirths, as well as 
those related to fetal growth restricƟ on and early 
or severe pre-eclampsia, may be aƩ ributed to 
placental insuffi  ciency. In these cases, the use of 
low-dose aspirin (LDA) may be benefi cial.21

• In women with anƟ phospholipid anƟ body 
syndrome or known thrombophilias, low-
molecular-weight heparin therapy is iniƟ ated 
but there is no role in cases of previous sƟ llbirths 
where these diseases are not present.

• Cases where the index sƟ llbirth is known to be 
obviously of a nonplacental, nonrecurrent cause, 
such as cord accident or infecƟ ons (TORCH, malaria, 
hepaƟ Ɵ s E), may not require addiƟ onal treatment or 
increased frequency of monitoring and ultrasound, 
though women need reassurance in current 
pregnancy and care may be tailored accordingly.

• Evidence does not support the use of third-
party leukocyte immunizaƟ on, intravenous IgG 
and progestogen therapies for prevenƟ on of 
recurrent sƟ llbirth.3

• Delivery plan to be formulated in advance-of 
the third trimester: Decisions around Ɵ ming 
of birth should incorporate the circumstances 
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surrounding the previous sƟ llbirth, the clinical 
picture of the current pregnancy and the wishes 
of the couple. In select cases, there may be a role 
of early term (37−39weeks) birth. There is no 
evidence for delivery before 37 weeks based on 
the risk factors of sƟ llbirth alone.21

• Intrapartum care- High quality obstetric and 
midwifery care should be universally available. 
Childbirth must be provided with skilled 
aƩ endants who can perform assisted vaginal 
deliveries and cesarean secƟ ons for fetal and 
maternal indicaƟ ons. Of all sƟ llbirths, half occur 
during birth. Seventy-fi ve percent of these 
are preventable with access to quality care. 
The ability to provide inducƟ on of labor for 
premature rupture of membranes and post-term 
pregnancy needs to be addressed. ConƟ nuous 
cardiotocography, when compared to no or 
intermiƩ ent cardiotocography, was associated 
with higher cesarean rates but less neonatal 
seizures and improvement in sƟ llbirth.22

Conclusion
The challenges to be overcome in prevenƟ ng 
sƟ llbirths are:
Incomplete workup of index case: Few reasons are 
the unwillingness of parents for fetal autopsy due 
to ethical and religious reasons, non-availability of 
resources, poor follow-up of paƟ ents for further 
screening for medical causes and psychological 
trauma due to sƟ llbirth experience.
The dilemma of unexplained sƟ llbirth seems far 
from resoluƟ on.
Furthermore it is probable that there is 
heterogeneity of many of the antecedent causes
However, for improvement in predicƟ on and 
prevenƟ on of sƟ llbirth, modifi able risk factors 
should be targeted. To date there are no eff ecƟ ve 
methods of sƟ llbirth prevenƟ on. Eff ecƟ ve risk 
assessment algorithms using combinaƟ ons of 
maternal, ultrasonic, and biochemical measures 
need to be developed similar to aneuploidy or 
preclampsia screening.
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AOGD Events Held
On 17th February 2020, Web CME on “OpƟ mizing Menopausal Health” was held under the aegis of IMS Delhi Chapter 
& QI CommiƩ ee of AOGD.

On 25th November 2020, E-CME on “Urogynaecology Master Class” was held under the aegis of Urogynaecology 
commiƩ ee of AOGD.

On 26th November, “FOGSI-JOGI-E-PICSEP 2020 Webinar” was held under the aegis of AOGD.

On 27th November, “AOGD Monthly MeeƟ ng” was organized by MAMC & LNJP Hospital, New Delhi.

On 28th November, “Virtual CME on Diabetes in Pregnancy: Providing OpƟ mum Care” was held under the aegis of 
Quality Improvement and Safe Motherhood CommiƩ ee of AOGD & Delhi DiabeƟ c Forum to celebrate World Diabetes 
Day.

On 29th November, “Sankalp travelling workshop for FP, Updates in contracepƟ on: Part-1” was conducted by 
Department of Obstetrics & Gynaecology UCMS & GTB Hospital, Delhi.

On 10th December 2020, “FAQ on Ovarian Cyst” was conducted under the aegis of AOGD.

Forthcoming Events
On 18th December 2020, “AOGD Monthly MeeƟ ng” will be organized by Sir Ganga Ram Hospital, New Delhi.

On 20th December 2020, “Panel on IUGR” will be conducted under the aegis of AOGD
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The survival of preterm neonates has improved a 
lot in last thirty years and the beƩ er respiratory 
management of these neonates is one of the 
extremely important reasons for that. Along 
with beƩ er venƟ laƟ on strategies, early and more 
widespread use of CPAP & surfactant, antenatal 
corƟ costeroids (ACS) have made the respiratory 
care much beƩ er in current neonatal units. It all 
started in 1969 when Liggins observed that lambs 
who received ACS and then delivered prematurely 
had relaƟ vely parƟ ally expanded lungs.1 This led to 
a human RCT involving 282 mothers who were at 
risk for preterm delivery, to assess the eff ect of ACS 
on neonatal morbidity which showed reducƟ on in 
respiratory distress syndrome (RDS). This fi nding 
was reconfi rmed in mulƟ ple subsequent trials 
followed by fi rst Cochrane review in 1996 which 
has been recently updated. The recent Cochrane 
review (2017) consolidaƟ ng results of mulƟ ple RCTs 
confi rmed the results that ACS not only reduces 
the risk of RDS but also has signifi cant impact in 
prevenƟ ng other morbidiƟ es such as necroƟ zing 
enterocoliƟ s (NEC), intraventricular hemorrhage 
(IVH), need for mechanical venƟ laƟ on as well as 
mortality.2 For these reasons ACS for pregnancies at 
risk of preterm delivery between 24 and 34 weeks 
is a standard of care as recommended by WHO and 
obstetric socieƟ es worldwide.

However, there are sƟ ll many quesƟ ons regarding 
the use of ACS which are unanswered and needs 
further research. This arƟ cle aims to address 
various controversial aspects of steroid use during 
antenatal period so as to use ACS raƟ onally in our 
day to day pracƟ ce.

1. Choice of ACS
Betamethasone and dexamethasone have 
both been acceptable opƟ ons diff ering by 
only 1 methyl group and are noted to cross 
placenta without geƫ  ng metabolized by 
placental enzyme. They both have high affi  nity 
towards the glucocorƟ coid receptor with 
minimal mineralocorƟ coid acƟ vity. Standard 

treatment dose consists of two 12-mg doses of 
betamethasone given intramuscularly 24 hours 
apart or four 6-mg doses of dexamethasone 
administered intramuscularly every 12 hours. 
Best eff ect is expected 24 hours aŌ er the last 
dose.
Despite having similar biological acƟ vity, there 
are no clear evidence confi rming superior 
clinical effi  cacy of one steroid over another 
and also there are only few direct comparisons 
between them. In 2013 Cochrane review which 
included 12 RCTs to assess the superiority of 
1 corƟ costeroid over the other found that 
dexamethasone was associated with a reduced 
risk of IVH compared with betamethasone (RR, 
0.44; 95% CI, 0.21–0.92). In addiƟ on, in one trial 
signifi cantly shorter stay in NICU was noted in 
those exposed to dexamethasone. In contrast 
Lee and colleagues found decreased likelihood 
of impaired neurodevelopmental status and 
reduced risk of hearing impairment among 
those who were exposed to betamethasone as 
compared with dexamethasone in antenatal 
period. Results of STEROID trial which 
randomized 1500 women at risk of preterm 
birth comparing the two steroids with primary 
outcome of death or any neurosensory disability 
in children at two years of age is awaited. Due 
to present insuffi  cient evidence supporƟ ng the 
recommendaƟ on of one corƟ costeroid regimen 
over the other, choice of ACS use is based on 
provider preference, ease of administraƟ on, 
cost, and availability.
The route of ACS has been preferably intravenous 
(IV) only and the trial of oral dexamethasone as 
compared to IV dexamethasone has shown to be 
associated with increased risk of sepsis (15.9 vs 
1.6%, P=0.009) and IVH (15.9 vs 3.3%, P=0.03).3

There is a very India specifi c issue related to ACS 
which needs to be discussed before making a 
fi nal decision regarding the choice of ACS. Most 
of trials globally have been done on Celestone 
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(MSD) which is a combinaƟ on of betamethasone 
acetate and betamethasone sodium phosphate. 
Unfortunately in India the only betamethasone 
preparaƟ on available (Betnesol; GSK) contains 
only betamethasone sodium phosphate and 
hence the use of this preparaƟ on is not expected 
to show similar results to that of celestone. There 
are no trials with this preparaƟ on to support its 
use. Keeping this fact in mind along with the cost 
and easy availability of dexamethasone, Govt of 
India, Ministry of health and welfare have issued 
guidelines on the use of dexamethasone for all 
expected preterm deliveries between 24-34 
weeks of gestaƟ on.

2. Use of ACS in previables
With advancement of neonatal care and 
documented increased survival rates of 
approximately 25-35% for infants born at 22 
weeks’ gestaƟ on, limits of viability is ever 
changing and tends to be pushed further lower.4 
ObservaƟ onal data from NICHD Neonatal 
Research Network demonstrated a signifi cant 
reducƟ on in death or neurodevelopmental 

impairment at 18 to 22 months for neonates 
who had been exposed to ACS and born at 23 
weeks’ gestaƟ on (83.4% with steroids vs 90.5% 
without steroids; adjusted odd raƟ o [AOR], 0.58; 
95% CI, 0.42–0.80).5 There was no signifi cant 
diff erence in these outcomes but was associated 
with signifi cant less death or NEC (73.5% with 
steroids vs 84.5% without steroids; AOR, 0.54; 
95% CI, 0.30–0.97) at 22 weeks of gestaƟ on. 
This led to consideraƟ on of steroids for pregnant 
women starƟ ng at 23+0 weeks of gestaƟ on” at 
risk of preterm delivery within seven days by 
ACOG in its most recent CommiƩ ee Opinion 
update. This is amenable to change in future 
with further improvement in neonatal care.

3. ACS in late preterm
Despite the fact that late preterms comprise 
70% of total preterm birth, use of ACS in this 
group is sƟ ll controversial. In the original 
NIH recommendaƟ on (1995), there was no 
consideraƟ on of extended use of steroids 
beyond 34 weeks because of lack of studies 
showing benefi t and misbelief that late preterms 
have almost similar outcomes as that of term.6

Antenatal Late Preterm Steroids (ALPS) 
trial, double-blinded, placebo-controlled, 
randomized, controlled trial assessed 2831 
women with a singleton gestaƟ on, who were 
at high risk for preterm birth between 34 0/7 
and 36 6/7 weeks’ gestaƟ on between 2010 and 
2015.7randomized trial involving women with a 
singleton pregnancy at 34 weeks 0 days to 36 
weeks 5 days of gestaƟ on who were at high risk 
for delivery during the late preterm period (up to 
36 weeks 6 days In this trial need for respiratory 
support within the fi rst 72 hours of life (14.4% 
vs 11.6%; RR, 0.80; 95% CI, 0.66–0.97) along 
with signifi cant decreases in the rates of severe 
respiratory morbidity, bronchopulmonary 
dysplasia, transient tachypnea of the newborn, 
the need for resuscitaƟ on at birth, and the need 
for postnatal surfactant was demonstrated 
(Table 1). Neonates treated with betamethasone 
did have an increased risk of hypoglycemia (24% 
vs 14.9%; RR, 1.61; 95% CI, 1.38–1.88). Also 
paƟ ents treated with ACS as compared to placebo 
had increased risk of clinical chorioamnioniƟ s, 
endometriƟ s, or cesarean delivery.
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In ALPS study benefi t was shown despite the 
fact that only 60% of enrolled women received 
the full course of two doses of betamethasone 
before delivery and tocolysis was not rouƟ nely 
administered. Notably ACS have not adequately 
been studied for all women with threatened late 
preterm birth as women with pre-gestaƟ onal 
diabetes, mulƟ ple gestaƟ ons, or who had received 
previous ACS were excluded from the study. It is 
important to draw perƟ nent conclusions from 
ALPS; numbers needed to treat for primary 
outcome (respiratory morbidity) is 35.7 while 
numbers needed to harm for hypoglycemia is 
11.1. It means in simple terms that if ANS is given 
to 35.7 late preterm neonates, one preterm 
would be saved from respiratory distress but 3.2 
neonates would have hypoglycemia. The risk of 
hypoglycemia becomes much more relevant as 
most of these neonates are cared with mother 
in most situaƟ ons without rouƟ ne blood sugar 
monitoring.
A recent meta-analysis of three trials, including 
ALPS, had similar conclusions to the ALPS trial. 
(Table 2).8

Table 2: Results of outcome of RCTs included in meta-
analysis by Saccone et al for eff ect of ACS for fetal maturity 
at term or near term gestaƟ on
STUDY Hypoglycemia %
Balci, et al (2010) Not reported
Porto et al (2011) 11 vs 7

(NS)
Ramadan et al (2016) 20.3 vs 10.9

(p<0.04)

Table 1: Results of ALPS trial
Outcome Placebo

(n=1400)
n (%)

Betamethasone
(n=1427)
n (%)

RR(95%CI) P val NNT/NNH

Primary outcome 202(14.4) 165(11.6) 0.80(0.66-0.97) 0.023 35.7
Severe respiratory morbidity 169(12.1) 115(8.1) 0.67(0.53-0.84) <0.001 25
RDS 89(6.4) 79(5.5) 0.87(0.65-1.17) 0.356
TTN 138(9.9) 95(6.7) 0.67(0.53-0.87) 0.002 31.25
Surfactant use 43(3.1) 26(1.8) 0.59(0.37-0.96) 0.031 76.9
ChorioamnioniƟ s 32(2.3) 20(1.4) 0.61(0.35-1.07) 0.080
Proven neonatal sepsis 11(0.8) 9(0.6) 0.80(0.33-1.93) 0.623
Neonatal hypoglycemia(<40mg/dl) 210(15.0) 343(24.0) 1.60(1.37-1.87) <0.001 11.1
GestaƟ on at delivery 36.1+8.2 36.1+7.5 0.517
Time from iniƟ al dose to delivery 
(hours; median(Q3,Q1)

30.6(14.6-111) 33(15.2-111.6) 0.565

NNT=number needed to treat; NNH= number needed to harm; RDS= respiratory distress syndrome; TTN= transient tachypnea of neonate

World Health OrganizaƟ on’s (WHO) guidelines 
on intervenƟ ons to improve preterm birth 
outcomes last updated in 2015 and RCOG 
Green-top Guideline on ACS published in 
2010 both before the ALPS study does not 
recommend the use of ACS in late preterms. But 
current ACOG guidelines say “a single course of 
betamethasone is recommended for pregnant 
women between 34+0 weeks and 36+6 weeks of 
gestaƟ on at risk of preterm birth within 7 days, 
and who have not received a previous course of 
ACS.”9 It’s also worth menƟ oning here that these 
recommendaƟ ons are sƟ ll with betamethasone 
acetate and betamethasome sodium phosphate 
combinaƟ on and not with betamethasone 
sodium phosphate and defi nitely not with 
dexamethasone as there are no trials with 
dexamethasone in late preterms.

4. ACS in Early term
Infants born at 37 0/7 weeks to 37 6/7 weeks 
are at 1.7 Ɵ mes increased risk for respiratory 
complicaƟ ons than those born between 38 0/7 
and 38 6/7 weeks’ gestaƟ on; and these neonates 
are at 2.4 Ɵ mes increased risk than those born 
between 39 0/7 and 39 6/7 weeks’ gestaƟ on. 
These risks are even higher for infants born via 
planned cesarean secƟ on, prior to the onset of 
labor,10.
The Antenatal Steroids for Term Caesarean 
SecƟ on (ASTECS) randomized trial tested 
whether ACS reduce respiratory distress in 
neonates born by elecƟ ve cesarean secƟ on 
at term and found signifi cantly decreased 
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rates of RDS requiring admission to the NICU 
(RR, 0.46; 95% CI, 0.23–0.93) in the treatment 
group.11 Similarly, Cochrane review, updated in 
2018---comparing ACS (either betamethasone 
or dexamethasone) to placebo or control prior to 
planned cesarean delivery at term (3956 women 
and four trials) concluded that ACS decrease the 
risk of RDS by approximately 50% and TTN by 
approximately 60% and NICU admission rates 
for respiratory complicaƟ ons by 55%.12However, 
the quality of evidence for all of these outcomes 
was rated as low.
Only long term outcome reported by ASTECS2 
at 8-15 years found overall no adverse 
consequences from a single ACS course at 
term.13 Though, lower proporƟ on of children 
in the ACS group were perceived to be in the 
top quarƟ le of achievement (p=0.03) by their 
teachers, no signifi cant diff erences were found 
in any other outcomes between the groups, 
including objecƟ ve assessments of achievement 
and test scores. Larger randomized trials with 
longer follow up are needed to resolve the 
confl ict in recommendaƟ on in this group by 
varying naƟ onal obstetrical socieƟ es.

5. Rescue dosing versus repeated dosing
There are some studies which shows that 
benefi cial eff ect of antenatal steroids diminishes 
beyond seven days of administraƟ on.14 It is 
seen that less than 10% of women that present 
in preterm labor deliver within seven days.15 

24-35 This led to weekly administraƟ on of 
steroids Ɵ ll delivery to ensure steroid coverage 
within one week of delivery. A meta-analysis 
in 2015 of ten randomized controlled trials 
involving 4700 women and 5700 babies 
compared those that received a single course of 
ACS to those with mulƟ ple courses.16 The results 
showed a decreased risk of RDS and severe 
lung disease with concomitant increased risk of 
reduced birth weight. It is thus a diffi  cult clinical 
challenge for providers to balance the risk of 
imminent preterm birth and avoiding addiƟ onal 
doses of ACS. Rescue course regimen of steroid 
was evaluated in a mulƟ  centric RCT in 2009 
where women<33+0 weeks who had received 
a course of ACS at least 14 days previously 
and were judged to have a recurring threat of 
preterm labor within the next seven days were 

either administered one addiƟ onal course or 
placebo.17 A decreased risk of RDS, venƟ lator 
support and surfactant use with repeat ACS 
with no documented diff erence in birth 
weight, intrauterine growth restricƟ on or head 
circumference in either group was found by 
author in the group of women who received an 
addiƟ onal dose of steroids. Long term outcome 
from mulƟ ple Courses of ACS trial (at 5 years) 
and the Australasian CollaboraƟ ve Trial of Repeat 
Doses of CorƟ costeroids for the PrevenƟ on of 
Neonatal Respiratory Disease (at 6-8 years-old) 
were reassuring without any increased risk of 
neurodevelopmental disability, cardiometabolic 
problems, or other serious outcome in those 
that received more than one course of ACS.18,19 
Also, body size and composiƟ on were similar in 
groups receiving mulƟ ple ACS courses compared 
to single courses. Currently ACOG recommends 
consideraƟ ons of a single repeat course of ACS in 
women <34 0/7 weeks’ gestaƟ on [<33 6/7 wks] 
who is at imminent risk of delivery within the 
next 7 days and in whom prior course of ACS was 
administered >14 days ago [as earlier as 7 days-
-WHO]. However maternal chorioamnioniƟ s 
remains a contraindicaƟ on of second course of 
antenatal steroids. RCOG guidelines are very 
conservaƟ ve regarding the second course of 
antenatal steroids and recommend it only for 
mothers who have received fi rst course before 
26 weeks of gestaƟ on.

6. Steroids in mulƟ ple gestaƟ on
Preterm delivery is six Ɵ mes more likely to occur 
in women with mulƟ ple gestaƟ on as compared 
to them with singleton gestaƟ on.20 Moreover, 
neonates from mulƟ ple pregnancies are also at 
an increased risk cerebral morbidity, including IVH 
and periventricular leukomalacia.21Only a small 
number of mulƟ ple gestaƟ ons were included 
in the antenatal corƟ costeroid trials in recently 
updated systemaƟ c review.2 This lack of robust 
data precluded a defi nite conclusion about the 
eff ecƟ veness of the therapy or the opƟ mum dose. 
RDS in mulƟ ple gestaƟ ons exposed to antenatal 
steroids has relaƟ ve risk of 0.90, 95% CI 0.67-1.22; 
4 trials, 320 infants. Current recommendaƟ on of a 
course of ACS to women with mulƟ ple gestaƟ ons 
at risk of preterm delivery within seven days at 
less than 34+0 weeks’ gestaƟ on by ACOG is based 
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on undeniable benefi ts of steroids in singleton 
pregnancy.22 TheoreƟ cally higher doses of 
ACS may be required in mulƟ ple gestaƟ on but in a 
randomized trial similar levels of betamethasone 
was found in maternal and cord blood in singleton 
and mulƟ ple gestaƟ ons.23 Outcome data from a 
French cohort for ACS for twins between 24 and 
31 weeks of gestaƟ on were comparable in those 
who received repeated courses versus a single 
course.24 and further document the infl uence of 
the ACS-to-delivery interval. Design: EPIPAGE-2 
is a naƟ onwide observaƟ onal mulƟ centre 
prospecƟ ve cohort study of neonates born 
between 22 and 34 completed weeks of gestaƟ on. 
Seƫ  ng: All French maternity units, except in a 
single administraƟ ve region, between March 
and December 2011. PopulaƟ on: A total of 750 
twin neonates born between 24 and 31 weeks 
of gestaƟ on. Methods: Exposure to ACSs was 
examined in four groups: single complete course, 
with an ACS administraƟ on-to-delivery interval 
of ≤7 days; single complete course, with an ACS-
to-delivery interval of >7 days; repeated courses; 
or no ACS treatment. Main outcome measures: 
Neonatal outcomes analysed were severe 
bronchopulmonary dysplasia, periventricular 
leukomalacia or intraventricular haemorrhage 
grade III/IV, in-hospital mortality, and a composite 
indicator of severe outcomes. Results: Compared 
with no ACSs, in mulƟ variable analysis, a single 
course of ACSs with an administraƟ on-to-
delivery interval of ≤7 days was signifi cantly 
associated with a reduced rate of periventricular 
leukomalacia or intraventricular haemorrhage 
grade III/IV (aOR 0.2; CI 95% 0.1–0.5 As per 
ACOG guidelines single rescue course of steroid 
is considered for mulƟ ple gestaƟ on.

7. ACS in PPROM
ReducƟ on in the risk of RDS, IVH, NEC, and 
neonatal death without any increase in risk 
of maternal and neonatal infecƟ on has been 
demonstrated with the administraƟ on of a single 
course of ACS to women with a history of preterm 
rupture of membrane at gestaƟ on <34 weeks of 
gestaƟ on.2 Also, single rescue course of steroids 
in PPROM has been found to be associated 
with short term benefi ts with no adverse long 
term eff ects in children followed at 6-8 years of 
age.19But in maternal chorioamnioniƟ s ACOG 

recommends against use of second course of 
antenatal steroids.

8. ACS in Low and middle income countries (LMIC)
Though evidence for benefi ts of antenatal 
steroids are undeniable, there are several 
limitaƟ ons in generalizing the results of recent 
evidence from Cochrane review to lower and 
middle income countries. All 30 trials included 
in this evidence were done in high resource 
seƫ  ng, in high-income (20 trials) and upper 
middle-income (nine trials) countries, except 
one trial that was conducted in Tunisia (a lower 
middle-income country). In 2015, fi ndings of 
antenatal corƟ costeroid trial (ACT) which was a 
community-based, cluster-randomised trial was 
published.25 This mulƟ centric trial conducted in 
six LMIC -ArgenƟ na, Guatemala, India, Kenya, 
Pakistan and Zambia capturing nearly 100000 live 
births was aimed to evaluate eff ecƟ veness and 
feasibility of mulƟ ple intervenƟ ons designed to 
increase the use of ACS at all level of health care. 
While use of ACS was shown to be increased by 
fourfold there were few concerning fi ndings 
which need reconfi rmaƟ on before generalizing 
his pracƟ ce in LMIC. (Table 3) These alarming 
fi ndings included lack of benefi t in the less-than-
fi Ō h-percenƟ le newborns, evidence of increased 
perinatal mortality in larger newborns and the 
increase in suspected maternal infecƟ on.
Table 3: Results of antenatal corƟ costeroid trial
21 studies 
(7000+ Infants) 
– ACS led 
to Neonatal 
death<34weeks

21 studies (7000+ 
Infants) – ACS 
led to Neonatal 
deaths>36weeks

Maternal 
infecƟ on
(Puerperal 
sepsis-3 studies)

30% lower 3.25 Ɵ mes 
high(CI-0.99-10.66)

1.35 Ɵ mes high 
(CI:0.93-1.95)

WHO recommends ACS for women at risk 
of preterm birth from 24 weeks to 34 weeks 
gestaƟ on in seƫ  ngs where certain criteria are 
met with:

• GestaƟ onal age assessment can be accurately 
undertaken

• Preterm birth is considered imminent
• There is no clinical evidence of maternal infecƟ on
• Adequate childbirth care is available (including 

the capacity to recognize and safely manage 
preterm labor and birth)
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• The preterm newborn can receive adequate care 
if needed (including resuscitaƟ on, thermal care, 
feeding support, infecƟ on treatment and safe 
oxygen use)

9. Safety concerns with ANS: short term/
long-term: impaired growth, hypoglycemia, 
hypertension, Poor glucose tolerance)
Long term studies by Dalziel SR, 2005 in 24-33 
weeks gestaƟ on over 30 years have shown no 
side eff ects except mild insulin resistance. But 
similar long-term harmful eff ects of usage of 
ANS in late preterm and term pregnancies is 
not known. ASTEC trial in term pregnancies 
has shown some serious concerns related to 
developmental outcome. ASTECS trial compared 
administraƟ on of betamethasone 48 hours 
before planned cesarean delivery at ≥37 weeks 
to usual care. When follow-up was performed at 
8 to 15 years of age, schools were more likely 
to perceive steroid-exposed children to be in 
the lowest achievement group compared with 
the control group. However, objecƟ ve tesƟ ng of 
academic ability was not performed as part of 
the trial and results from naƟ onal standardized 
assessments did not show staƟ sƟ cal diff erences 
between the scores for each group.
There is a biological mechanism suggested for 
harmful eff ects of ANS in late preterm and term 
pregnancies. A surge in endogenous corƟ sol 
occurs near term when the fetus is in a criƟ cal 
period of brain development in preparaƟ on for 
parturiƟ on and transiƟ on to life ex utero. High 
levels of 11β-hydroxysteroiddehydrogenase-2 in 
the fetal brain help to protect it from the eff ects of 
the physiological rise in endogenous corƟ sol, but 
do not protect it from maternally administered 
betamethasone or dexamethasone due to the 
resistance of these drugs to metabolism by 
11β-HSD-2. Thus, these steroids may cause 
unphysiological acƟ vaƟ on of glucocorƟ coid 
receptors in the fetal brain near term leading to 
potenƟ al of brain damage.

Key Messages
1. Single course of dexamethasone (6 mg 12 hrly 

four doses) is recommended by GOI MoFW 
for all threatened preterm births between 24-
34 weeks of gestaƟ on (24 weeks to 33  weeks 
6 days at start of therapy). ACOG recommend 

betamethasone acetate and betamethasone 
sodium phosphate combinaƟ on (12mg 24 hrly 
two doses) or dexamethasone between 24-
33 weeks of gestaƟ on. Use of ANS in 29-34 
weeks has reduced the incidence of RDS and 
mortality while use in 24-28 weeks has not 
reduced the incidence of RDS but has reduced 
severity, mortality and risk of intraventricular 
hemorrhage.

2. Second course of ANS (only one more) is 
recommended by ACOG aŌ er 7-14 days of fi rst 
course with gestaƟ on Ɵ ll 33 weeks except in 
maternal chorioamnioniƟ s. RCOG recommends 
second course only if fi rst course given at 
gestaƟ on less than 26 weeks.

3. Use of ANS in late preterm has respiratory 
benefi ts but has increased risk of hypoglycemia.

4. Use of steroids in term pregnancies has reduced 
transient tachypnea of newborn but long term 
follow up studies raise concerns.
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Pictorial Quiz Answers
Ans. 1: Three disƟ nct lines are seen at the level of the fetal nose:

a. The top line represents the skin.
b. The boƩ om one, which is thicker and more echogenic than the overlying skin, represents the 

nasal bone.
c. A third line in front of the bone and at a higher level than the skin represents the Ɵ p of the nose.

Ans. 2: The nasal bone is  considered to the present if it is more echogenic than the overlying  skin and 
absent if it is either not visible or its echogenicity is the same or less than that of the skin.
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IntroducƟ on
Improving neurological outcomes in preterm 
births remains the most important objecƟ ve of 
neonatologists and obstetricians alike. It also 
conƟ nues to be the unresolved issue in the care 
of preterm neonates. The causes of injury to 
preterm brain are numerous and include cerebral 
white maƩ er injury, periventricular leukomalacia 
and intraparenchymal hemorrhage. Data from 
the NaƟ onal InsƟ tute of Child Health and Human 
Development (NICHD), Neonatal Research 
Network and EPICure studies1 show the prevalence 
of moderate to severe disability to be ranging 
between 20-30% in preterm infants born at 26 
weeks gestaƟ onal age, with disability increasing 
further with decreasing gestaƟ onal age. Abnormal 
neurological outcomes were seen in 25% of 
extremely low birth weight infants followed up Ɵ ll 2 
years in Indian seƫ  ngs2. MulƟ ple neuroprotecƟ ve 
intervenƟ ons have been aƩ empted to reduce 
the morbidity in preterm neonates. Antenatal 
administraƟ on of Magnesium Sulfate (MgSO4) in 
mothers with threatened preterm labour to reduce 
neurological morbidity has been widely studied. In 
this arƟ cle, we aƩ empt to briefl y review the role 
of antenatal MgSO4 in fetal neuroprotecƟ on and 
controversies related to its long term eff ects.

Mechanism of AcƟ on
Biological PerspecƟ ves
Magnesium is fourth most prevalent ion in the 
human body. Skeletal system accounts for 60% 
of total body magnesium, while the rest 40% is 
stored between the muscles and soŌ  Ɵ ssues. 
It plays a major role in mulƟ ple physiological 
processes including oxidaƟ ve phosphorylaƟ on, 
glycolysis, cell membrane integrity and aggregaƟ on 
of DNA, protein synthesis, nerve conducƟ on and 
neuromuscular excitability. It also funcƟ ons as a 
cofactor in various enzymaƟ c processes. Its calcium 

channel blocking eff ect, along with the modulaƟ on 
of the Na-K ATPase acƟ vity plays an important role 
in cardiac funcƟ on, nerve impulse conducƟ on and 
muscle acƟ vity.

Mechanisms Involved
in NeuroprotecƟ on
The anƟ -infl ammatory and anƟ -excitotoxic 
properƟ es of MgSO4 through various mechanisms 
confer it with neuroprotecƟ ve eff ects. MulƟ ple 
studies in animal models emulaƟ ng various forms 
of brain injury explored the eff ects of magnesium 
sulfate. Magnesium sulfate has been found to 
have dose dependent neuroprotecƟ ve eff ect on 
postnatal rats who were administered N-methyl 
d-aspartate (NMDA), known to cause excitotoxicity-
induced neuronal death3. Similar neuroprotecƟ ve 
eff ects have also been seen following intracerebral 
injecƟ on of ibotenate4. The anƟ -excitotoxic eff ect of 
MgSO4 is thought to be due to the non-compeƟ Ɵ ve 
inhibiƟ on of NMDA receptor. It reduces excitotoxic 
injury due to glutamate release by decreasing the 
infl ux of calcium. Decreased calcium infl ux further 
reduces induced apoptosis of neurons. Magnesium 
sulfate in addiƟ on also causes reducƟ on in 
expression of glutamate in ischemic regions of 
brain.

AnƟ -infl ammatory eff ect of MgSO4 has been 
also demonstrated in eclampsia rat models, 
where it aƩ enuated seizure severity, neuronal 
hippocampal loss, cerebrospinal fl uid levels of 
neuro-infl ammatory markers like ferriƟ n, S-100 
and cerebral edema. Magnesium sulfate has been 
also found to ameliorate microglial and astrocyte 
acƟ vaƟ on and promote neuronal survival in CA3 
region in eclampsia rat models5. Pretreatment of 
rats in hypoxia-ischemia model with MgSO4 have 
also resulted in reduced neuronal apoptosis and 
loss in the hippocampal regions of the brain6.
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Role of Magnesium Sulfate in Obstetrics
Magnesium sulfate has been for long, used in 
prevenƟ on or treatment of seizures in women with 
pre-eclampsia/eclampsia. SystemaƟ c review on 
role of MgSO4 in preclapmisa/eclampsia reported 
that administraƟ on of MgSO4 compared with 
placebo resulted in reduced risk of eclampsia (RR 
0.41; 95% CI, 0.29– 0.58) and placental abrupƟ on 
(RR 0.64; 95% CI, 0.50–0.83)7. Role of MgSO4 as 
tocolysis is less clear and evidence is not suggesƟ ve 
that it is eff ecƟ ve in delaying preterm birth.

Early Clinical ObservaƟ onal
Studies on Fetal NeuroprotecƟ on
Following data on neuroprotecƟ ve eff ects of MgSO4 
in animal model, mulƟ ple observaƟ onal studies 
assessing its role in neuroprotecƟ on of preterm 
infants were published. Nelson and Grether 
observed that very low birth (VLBW) infants born 
to mothers exposed antenatally to MgSO4 had 
lower incidence of cerebral palsy with an odds 
raƟ o of 0.14 (95% CI 0.05-0.51)8. Although results 
across observaƟ onal studies were not consistent, 

meta-analysis of observaƟ onal studies showed 
that antenatal MgSO4 in mothers with preterm 
birth reduced the risk for mortality (RR 0.73; 95% 
CI 0.61–0.89) and cerebral palsy (OR, 0.64; 95% 
CI 0.47–0.89)9. Suggested benefi ts in reducƟ on of 
mortality and cerebral palsy, albeit retrospecƟ ve, 
has led to mulƟ ple large scale randomized trials 
assessing the benefi t of antenatal administraƟ on of 
magnesium sulfate.

Randomized Trials Assessing 
NeuroprotecƟ ve Eff ects
of Magnesium Sulfate
Five large RCTs were conducted between 1990 and 
2010, while two RCTs are sƟ ll conƟ nuing longer 
follow up. The MAGnet trial, ACTOMgSO4 trial, 
BEAM trial and PREMAG trial10-13 were done to assess 
the role of antenatal MgSO4 for neuroprotecƟ on in 
preterm infants while the Magpie trial was done 
to assess the role of MgSO4 for neuroprotecƟ on 
in neonates born to mothers with pre-eclampsia/
eclampsia14. Apart from the MAGnet trial, all other 
RCTs were mulƟ centric. These RCTs and their 
outcomes are summarized in table 1 and 2.

Table 1: CharacterisƟ cs of major RCTs
Study Period Inclusion criteria Groups Number of 

parƟ cipants
Mit MiƩ endorf et al10 MagNET

1995-97
GA > 24wk and < 34 weeks with 
or without PPROM
Cervical dilaƟ on < 4cm

MgSO4 – 4 g bolus followed 
by infusion of 2-3 g/hr. 
Other tocolyƟ cs –ritodrine, 
indomethacin, nifedipine

MgSO4 – 55
Other tocolyƟ cs – 51

MiƩ endorf et al10 MAGnet
1995-97

GA > 24wk and < 34 weeks with 
or without PPROM
Cervical dilaƟ on > 4cm

MgSO4 – 4 g bolus and no 
maintenance. Placebo – 
Saline

MgSO4 – 30
Placebo – 29

Marret et al13 PREMAG
1997-2003

Women in preterm delivery 
with GA < 33 wk and delivery 
expected with 24 hr

MgSO4 – 4 g bolus IV and 
no maintenance.
Placebo – Saline

MgSO4 – 362
Placebo – 336

Crowther et al11 ACTO MgSO4
1996-2000

Women in preterm delivery 
with GA < 30 wk and delivery 
expected with 24 hr

MgSO4 – 4 g bolus IV and 
maintenance with 1 g/h IV 
unƟ l delivery or upto 24 h. 
Placebo – Saline

MgSO4 – 629
Placebo – 626

Rouse et al12 BEAM
1997-2004

Women of GA 24-31 wk with 
PPROM or in acƟ ve preterm 
labour with cervical dilaƟ on of 
4 – 8 cm with intact membranes 
or indicated preterm delivery 
anƟ cipated in 2 – 24 h

MgSO4 loading 6 g over 
30 mins IV followed by 
maintenance of 2 g/h for 
12 h.
Placebo not reported

MgSO4 – 1188
Placebo – 1256

Altman et al14 Magpie Trial
1998-2001

Women of GA < 37 wk with pre-
eclampsia who had not given 
birth or were < 24 h postpartum 
and at risk of eclampsia

MgSO4 loading dose 4 g IV 
followed by maintenance of 
1 g/h for upto 24 h
Placebo - Saline

MgSO4 – 5055
Placebo – 5055

GA: gestaƟ onal age; PPROM: preterm premature rupture of membranes.
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Meta-analyses Assessing 
NeuroprotecƟ ve Eff ects
of Magnesium Sulfate
Till date, fi ve meta-analyses have been published 
and these have included data from major RCTs 
evaluaƟ ng neuroprotecƟ ve eff ect of antenatal 
MgSO4 in preterm infants15-19. Pediatric mortality, 
cerebral palsy (CP) and composite of two were 
assessed in all studies. The outcomes of meta-
analyses were consistent with reducƟ on in risk of CP 
at 18-24 months in children with in -utero exposure 
to MgSO4. The relaƟ ve risk (RR) varied from 0.61 
to 0.7 and the number needed to treat (NNT) to 
prevent one case of CP was 56 to 74 for infants 
born before 34 weeks gestaƟ on and 29 for infants 
born before 28 weeks gestaƟ on. No signifi cant 
diff erence was seen in mortality or composite of 
CP and mortality in the standard meta-analyses. 
An individual paƟ ent data meta-analysis was 
performed by the AMICABLE (Antenatal Magnesium 
sulfate Individual parƟ cipant data internaƟ onal 
CollaboraƟ on: Assessing the benefi ts for babies 
using the Best Level of Evidence) group20. Individual 
paƟ ent data meta-analyses are considered to be 
superior to standard meta-analyses because of the 
beƩ er availability of paƟ ent data and hence can 
overcome the limitaƟ ons posed by standard meta-
analyses. The combined outcome of death and CP 
at 2 years was seen to be signifi cantly lower with 
a RR of 0.86 (95% CI of 0.75-0.99). No major side 
eff ects were seen in the mothers receiving MgSO4 
and minor side eff ects included fl ushing, sweaƟ ng, 
nausea or vomiƟ ng and injecƟ on site pain. These 
reports are consistent with robust compelling 
evidence supporƟ ng the role of antenatal MgSO4 
as a neuroprotecƟ ve agent.

Long Term Follow Up Data of PREMAG 
and ACTOMgSO4 Cohorts
Long term follow up data on neurodevelopmental 
outcomes of PREMAG and ACTOMgSO4 preterm 
cohorts have been published recently21,22. Children 
in the ACTOMgSO4 and PREMAG cohort were 
assessed at the age of 6-11 yrs and at 7-14 yrs of age 
respecƟ vely. Lost to follow up rate was 27% in the 
PREMAG cohort and 23% in the ACTOMgSO4 cohort. 
Follow up data from both these cohorts showed no 
signifi cant diff erence in the motor, cogniƟ ve and 
behavioral aspects in children with in utero exposure 
to magnesium sulfate. The limited power of the studies 
might be aƩ ributed to the number of parƟ cipants lost 
to follow up from the original cohorts.

RecommendaƟ ons According
to Various InternaƟ onal SocieƟ es
Benefi ts of antenatal MgSO4 administraƟ on has 
been accepted by various internaƟ onal socieƟ es. 
Guidelines, however are not uniform regarding the 
dose of MgSO4, duraƟ on of therapy and gestaƟ onal 
age below which it should be administered. ACOG23 
recommends antenatal MgSO4 to be administered 
for fetal neuroprotecƟ on below gestaƟ onal age 
of 32 weeks, although the dose and duraƟ on of 
therapy has not been menƟ oned. Similarly, NICE 
guidelines24 recommend off ering antenatal MgSO4 
between gestaƟ onal age of 24-29+6 weeks and 
considering the same for gestaƟ onal age of 30-33+6 
weeks at a dose of 4 g IV loading followed by an 
infusion of 1 g/hour Ɵ ll birth or 24 hours whichever 
is earlier. WHO recommends administraƟ on of 
antenatal MgSO4 to mother below 32 weeks 
gestaƟ on with risk of preterm birth in the next 

Table 2: Results of major RCTs10-14

Outcomes PREMAG BEAM Magpie MAGnet ACTOMgSO4
Pediatric mortality 0.87

(0.61–1.07)
1.18
(0.89–1.55)

1.27
(0.96–1.68)

9.41
(1.23–71.9)

0.81
(0.61–1.07)

Intraventricular hemorrhage 0.83
(0.62–1.09)

0.91
(0.78–1.08)

- 1.11
(0.53–2.34)

1.11
(0.92–1.34)

Periventricular leukomalacia 0.92
(0.55–1.53)

0.82
(0.47–1.45)

- 2.83
(0.12–68.37)

1.04
(0.58–1.88)

Cerebral palsy at 2 yrs 0.70
(0.41–1.19)

0.59
(0.40–0.85)

0.40
(0.08–2.05)

0.94
(0.20–4.53)

0.85
(0.55–1.31)

Death or cerebral palsy 0.80
(0.58–1.10)

0.90
(0.73–1.10)

1.09
(0.92–1.29)

4.83
(0.60–38.90)

0.82
(0.66–1.02)

Values reported as RelaƟ ve risk (Confi dence interval)
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24 hours25. Therefore, most guidelines in general 
recommend administraƟ on of antenatal MgSO4 in 
threatened preterm delivery, although uniformity 
is lacking and further clarity in desirable.

ContraindicaƟ ons and Toxicity
The only absolute contraindicaƟ on for administraƟ on 
of MgSO4 is a paƟ ent with myasthenia gravis. 
RelaƟ ve contraindicaƟ ons include paƟ ents with 
chronic kidney disease, heart block or myocardial 
damage. InjecƟ on site discomfort, pain, fl ushing 
and sweaƟ ng can be seen with administraƟ on 
of magnesium sulfate. Monitoring of serum 
magnesium levels and paƟ ents general condiƟ on 
is necessary. Clinical indicaƟ ons of safe dosage 
regimen include presence of deep tendon 
refl exes (knee jerk) and absence of respiratory 
depression (>16 breaths/minute). CauƟ on must 
be exercised while being used concomitantly with 
neuromuscular blocking agents, cardiac glycosides 
and central nervous system depressants.

Conclusion
Magnesium sulfate is a safe intervenƟ on with role 
in fetal neuroprotecƟ on in threatened preterm 
delivery. Although long term benefi ts in motor, 
cogniƟ ve and behavioral aspects are lacking at 
school age, its benefi t in reducing CP at 2 years 
age, the possible benefi t in composite outcome 
of death and CP and the cost eff ecƟ veness have 
been established26. Further studies are required 
to address issues regarding duraƟ on of therapy, 
the best dosing regimen and long term eff ects of 
antenatal MgSO4 at school age.

Key points
Magnesium sulfate has anƟ -infl ammatory, anƟ -

apoptoƟ c and anƟ -glutaminergic properƟ es 
through which it is thought to exert its 
neuroprotecƟ ve eff ect.

MulƟ ple RCTs have been conducted to study the 
eff ect of antenatal magnesium sulfate in fetal 
neuroprotecƟ on, largest among which are the 
PREMAG trial, BEAM trial, ACTOMgSO4 trial and 
MAGnet trial.

Meta-analyses have shown the effi  cacy of 
antenatal magnesium sulfate in reducing 
incidence of cerebral palsy at 2 years with a NNT 

of 56-74 for infants born before 34 weeks and 29 
for infants born before 28 weeks.

InternaƟ onal organisaƟ ons like WHO, ACOG 
and NICE have adopted the administraƟ on of 
magnesium sulfate in preterm birth for fetal 
neuroprotecƟ on.

The recommended loading dose of MgSO4 is 4 
gm intravenous followed by a maintenance of 1 
gm/hr for 12-24 hours.
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A Rare Case of COVID 19
with Hypopituitarism
Poonam Kashyap, Reena Rani

Shikha Sharma, DeepƟ  Goswami
Maulana Azad Medical College, New Delhi

PaƟ ent is Mrs K w/o Mr Y 25 yr, resident of Delhi, 
G3P1L1A1 with 35 weeks, GestaƟ onal hypertension 
and moderate anaemia, with complaints of cough 
and breathlessness referred in view of COVID + ve. 
PaƟ ent delivered vaginally and had traumaƟ c post 
partum haemorrhage with blood loss of 1.5 litre. 
PaƟ ent was given general anaesthesia for sƟ tching 
but she could not be extubated and transferred to 
ICU. Her vitals were stable and extubated on 5th 
post natal day and put on O2 at 8 litres/min through 
non rebreathing mask. PaƟ ent started having 
polyuria and hyponatremia. On postnatal day 6th 
paƟ ent had seizures for which she was started on 
anƟ convulsant. She also complained of polydipsia 
and polyuria with 8 litres of input and 9 litres of 
output and there was failure of lactaƟ on. On 
postnatal day 7th, paƟ ent had developed aggressive 
behaviour and agitaƟ on. She was started on Tab 
Haloperidol. Medicine opinion was taken and 
and was advised to get all hormone levels aŌ er 
keeping the possibility of Sheehan’s Syndrome or 
COVID 19 associated hypopituitarism. Her seum 
FSH,LH,ProlacƟ n, was low and TSH was mildly 
raised.Her MRI showed normal pituitary gland and 
hypothalamus. PaƟ ent was symptomaƟ c for 21 
days and she failed to lactate her baby. She could 
be discharged aŌ er one month. Her invesƟ gaƟ ons 
were repeated on day 21 which showed the low 
levels of FSH, LH, ProlacƟ n which got normalized on 
Day 40. Normal MRI and involvement of anterior 
and posterior pituitary excluded the diagnosis of 
Sheehan’s syndrome and paƟ ent was diagnosed as 
a case of COVID 19 associated hypopituitarism. 

DesaturaƟ on in 2020:
Is it always COVID ???

Chetna Arvind Sethi, Pushpa Mishra
Madhavi Gupta, Sangeeta Bhasin

Maulana Azad Medical College, New Delhi

CogniƟ ve error is universal in medicine can lead 
to errors. It is hard not to focus on the diagnosis 
of covid-19 while evaluaƟ ng a paƟ ent in 2020, 
specially the one with desaturaƟ on. In the 2 cases, 
fi nal diagnosis was helped by a negaƟ ve RTPCR 
report and clinical response of paƟ ents.

Case 1
Referred as a COVID suspect, G3P2L2 at 40 + weeks 
with severe pre-eclampsia with SOB & desaturaƟ on 
in second stage of labour, had a NEWS 2 score of 10

(RR-3 + Spo2-3 + Supp Oxygen-2 + Temp-0 + SBP-0 
+ PR-2, Alert +0)

SupporƟ ve management was given and delivery 
was cond ucted. PaƟ ent was admiƩ ed in ICU on 
oxygen by NRBM. Rapid anƟ gen test was negaƟ ve 
but CXR showed mulƟ ple ground glass opaciƟ es, 
basal and peripheral in locaƟ on s/o typical COVID 
paƩ ern. RTPCR for SARS CO V 2 was negaƟ ve. She 
improved on diureƟ cs, rate control with beta blocker, 
anƟ bioƟ cs, anƟ coagulants and steroids. A repeat 
CXR aŌ er 48 hours was normal. Final diagnosis was 
severe pre-eclampsia, type 1 respiratory failure 
with pulmonary edema. PaƟ ent was transferred 
back to non - COVID facility in stable condiƟ on on 
post-natal day 3.

Case 2
Renu Tanwar, Niharika Dhiman
Reena Rani, DeepƟ  Goswami

A COVID suspect, Primigravida at 29+ weeks with 
hypothyroidism, high grade fever, severe headache, 
vomiƟ ng and malaise was referred from non- COVID 
facility. At 2 hours of admission she developed 
dizziness, hallucinaƟ ons and altered sensorium 
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along with desaturaƟ on, SPO2 was 91% on room air 
( started on NRBM at 8l/min). With a NEWS 2 score 
of 9 (2+0+3+0+0+ 1+3+0= 9) she was shiŌ ed to ICU. 
She had neck rigidity. Diff erenƟ al diagnosis was a 
COVID suspect with neurological symptoms with 
?Encephalo-meningiƟ s ?Cerebral malaria ?HepaƟ c 
encephalopathy. She was empirically started on 
IV CeŌ riaxone, Inj Artesunate, Rifaxamine and 
lactulose for encephalopathy protecƟ on. Her 
RTPCR ( 22.8.20 ) was negaƟ ve for SARS CO V 2, CXR 
was normal, NCCT head was also reported normal.

PaƟ ent was stabilised and was shiŌ ed back to non- 
COVID facility for further management. Follow up 
CSF and MRI were s/o Tubercular meningiƟ s. Final 
diagnosis was a Primigravida at 29+5 weeks with 
tubercular meningiƟ s

Discussion: How we approach medical decision 
making during the COVID-19 pandemic? Eventually 
not diagnosed with COVID-19 but with Pulmonary 
edema and Tubercular meningiƟ s which should 
have been considered as the primary alternaƟ ve 
diagnosis. DesaturaƟ on in 2020 does not imply 
only COVID, there are other pulmonary and non-
pulmonary causes too.

Non-specifi c overlapping symptoms and signs 
with ambiguous laboratory invesƟ gaƟ ons make 
diagnosis diffi  cult. Chest radiographs though 
may show typical bilateral air-space ground glass 
opaciƟ es are non-specifi c, chest computerized 

tomography fi ndings are also non-specifi c though 
sensiƟ vity is reportedly 97% and has limited 
availability and high cost.

It is important that we avoid the biases that aff ect 
our medical decision making in the situaƟ on 
of a pandemic and follow the evidence based 
clinical approach to avoid mulƟ ple drug therapy, 
repeated transfer entailing risk of further infecƟ on, 
deterioraƟ on and transit complicaƟ ons and 
provided beƩ er and safer medical care.

A Case of Obstetric Emergency
in Covid Times

Renu Tanwar, Niharika Dhiman, Reena Rani
Maulana Azad Medical College, New Delhi

27 years old G3P1L1A1 with 30 weeks of gestaƟ on 
with DADC twins with severe anemia with 
pancytopenia with preeclampsia with covid 19 was 
admiƩ ed in LNJP Hospital on 28/8/20 aŌ er being 

referred from district hospital in Delhi. . InjecƟ on 
Mgso4 was given for neuro protecƟ on and InjecƟ on 
dexamethasone was given for lung maturity in 
the same district hospital .PaƟ ent was diagnosed 
with severe anemia (Hb-5.1) pancytopenia ( TLC-
2900 ,platelets -10000 ) and severe preeclampsia 
(BP-160/90 , urine albumin-2+) with parƟ al HELLP 
syndrome .PaƟ ent was worked up and stabilized 
on anƟ hypertensives.She was asymtomaƟ c for 
covid infecƟ on .On 3rd day of admission paƟ ent 
had complain of headache,vomiƟ ng and had all 
features of HELLP SYNDROME . InducƟ on of labour 
was done in view of uncontrolled BP and HELLP 
syndrome followed by preterm vaginal breech 
delivery . .Inj MgSO4 and InjecƟ on nitroglycerine 
drip was started during intrapartum period and 
Ɵ trated.. ProphylacƟ c balloon tamponade was 
put and removed aŌ er 24 hours .No PPH. Total 
5 units of packed RBC and 14 units of platelets 
in the antepartum and intra partum period was 
transfused .She went into hypertensive crisis just 
aŌ er delivery and was managed by NTG drip and 
anƟ hypertensives. Both mother and twin babies 
were discharged aŌ er 18 and 45 days of admission 
respecƟ vely with a negaƟ ve covid report. COVID 
19 is an emerging epidemic showing signifi cant 
impact on mother and fetus . SystemaƟ c reviews 
and meta-analyses conclude that pregnant women 
experiencing coronavirus infecƟ on are at increased 
risk of miscarriage, preeclampsia, cesarean birth 
and perinatal death.Laboratory parameters of 
pre-eclampsia and covid infecƟ on mimic each 
other and are confusing . Pregnant women with 
severe COVID-19 can develop a PE-like syndrome 
that might be disƟ nguished from actual PE by 
sFlt-1/PlGF, LDH and Uterine artery pulsaƟ lity 
Index( UtAPI) assessment. UtAPI and sFlt-1/PlGF 
raƟ o have a high negaƟ ve predicƟ ve value to 
predict the short-term absence of PE, but are not 
diagnosƟ c criteria of Pre-eclampsia .More studies 
are required to confi rm or refute this associaƟ on. 
Early diagnosis and Ɵ mely intervenƟ on of rare 
enƟ Ɵ es in pregnancy like pancytopenia and HELLP 
syndrome can arrest further complicaƟ ons and 
bring favourable maternal and fetal outcome.
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Journal Scan
Ruma Satwik
Consultant, Centre of IVF and Human ReproducƟ on, Sir Gangaram Hospital, New Delhi

 Ultrasound Obstet Gynecol 2020 May;55(5):676-682.

Natural History of Pregnancy-related Enhanced Myometrial
Vascularity following Miscarriage

K Grewal1, M Al-Memar1, H Fourie1, C Stalder2, D Timmerman3, T Bourne1,2,3

Abstract
ObjecƟ ves: Our primary aim was to report the incidence of enhanced myometrial vascularity (EMV) in 
consecuƟ ve women aƩ ending our early pregnancy assessment unit, following fi rst-trimester miscarriage. 
We aimed further to evaluate the clinical presentaƟ on and complicaƟ ons associated with expectant and 
surgical management of EMV in these women.

Methods: This was a prospecƟ ve cohort study conducted in a London teaching hospital between 
June 2015 and June 2018, including consecuƟ ve paƟ ents with an observaƟ on of EMV on transvaginal 
ultrasonography following fi rst-trimester miscarriage. The diagnosis was made following the subjecƟ ve 
idenƟ fi caƟ on of EMV using color Doppler ultrasonography and a peak systolic velocity (PSV) ≥ 20 cm/s 
within the collecƟ on of vessels. Women were followed up with repeat scans every 14 days. Management 
was expectant unless intervenƟ on was indicated because of excessive or prolonged bleeding, persistent 
presence of retained Ɵ ssue in the endometrial cavity or paƟ ent choice. The fi nal clinical outcome was 
recorded. Time to resoluƟ on of EMV was defi ned as the interval from detecƟ on of EMV unƟ l resoluƟ on.

Results: During the study period, there were 2627 fi rst-trimester fetal losses in the department and, of 
these, 40 paƟ ents were diagnosed with EMV, hence the incidence of EMV following miscarriage was 
1.52%. All cases were associated with ultrasound evidence of retained products of concepƟ on (RPOC) 
at presentaƟ on (mean dimensions, 22 × 20 × 20 mm). Thirty-one paƟ ents opted iniƟ ally for expectant 
management, of which 18 had successful resoluƟ on without intervenƟ on, fi ve were lost to follow-up and 
eight subsequently had surgical evacuaƟ on due to paƟ ent choice. No expectantly managed case required 
emergency intervenƟ on. Nine paƟ ents chose surgical evacuaƟ on as primary treatment. No signifi cant 
correlaƟ on was seen between PSV within the EMV at presentaƟ on and blood loss at surgery. Median PSV 
was 47 (range, 20-148) cm/s. The esƟ mated blood loss in all cases managed surgically ranged from 20-300 
mL. Presence of RPOC was confi rmed in all specimens that were sent for analysis following surgery. For 
cases successfully managed expectantly, the mean Ɵ me to resoluƟ on was 48 (range, 21-84) days. In the 
nine cases managed surgically from the beginning, the mean Ɵ me to resoluƟ on of EMV was 10.6 (range, 
3-29) days.

Conclusions: This study suggests that EMV is an uncommon fi nding following miscarriage and is associated 
with the presence of RPOC. Expectant management was a safe opƟ on in our cohort, with minimal 
bleeding, although it was associated with protracted Ɵ me to resoluƟ on. In paƟ ents who opted for surgery, 
the maximum blood loss was 300 mL and no paƟ ent required blood transfusion or embolizaƟ on.
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Down
1. Antenatal steroid most preferred for fetal lung  maturity (13)
2. This study group supports universal screening for diabetes amongst pregnant women. (5)
6. A non-recurrent, infecƟ ous cause of SƟ ll birth, that does not require special monitoring in the next pregnancy (5)
10. The anƟ -excitotoxic eff ect of MgSO4 is thought to be due to the non-compeƟ Ɵ ve inhibiƟ on of ------ receptor (4)

Cross Word Puzzle
Ruma Satwik
Consultant, Centre of IVF and Human ReproducƟ on, Sir Gangaram Hospital, New Delhi

PICTORIAL QUIZ
Sharmistha Garg

Test your knowledge of ReproducƟ ve Anatomy and Physiology

Across
3. In women with Anterior placenta praevia 

and one cesarean secƟ on, the risk of 
Placenta accrete syndrome is ------ % (6)

4. In pre-eclampsia screening in fi rst 
trimester, measurement of Placental 
growth factor could be subsƟ tuted with 
----- (5)

5. European working group on abnormal 
invasive placentaƟ on (EW-AIP) defi nes 
how many descriptors on 2-D ultrasound 
grey-scal

7. The gestaƟ onal age in weeks before and 
aŌ er which “Early’ and “Late” fetal growth 
restricƟ on is diagnosed is (9)

8. In late FGR the Doppler parameter to 
watch out for is… (3)

9. Trial done to assess the role of antenatal 
MgSO4 for neuroprotecƟ on in preterm 
infants. (6)

CROSSWORD

Answer to November Crossword and 
Pictorial Quiz given on Page No. 47

Ques 1. What is “equal to ‘’ sign in the assessment of the fetal nasal bone?
Ques 2. What is the criteria of for absent nasal bone?
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AOGD Sub CommiƩ ee NominaƟ on (2021-23)
NominaƟ ons are invited for the post of chairperson of the following sub-commiƩ ees for the year 
2021-23

1. Urogynecology commiƩ ee

2. Endoscopy CommiƩ ee

3. Adolescent CommiƩ ee

4. Safe Motherhood CommiƩ ee 

5. Fetal Medicine and GeneƟ cs commiƩ ee

6. Oncology CommiƩ ee

7. ReproducƟ ve Endocrinology CommiƩ ee

8. Endometriosis commiƩ ee

9. QI Obst & Gynae PracƟ ce commiƩ ee

Eligibility Criteria
1. Person should be a member of AOGD and have at least 10 years standing in the profession with 

at least 5 years duraƟ on of holding senior posiƟ on in the respecƟ ve insƟ tuƟ ons.

2. Chairperson of a subcommiƩ ee has to be a member of any subcommiƩ ee earlier for at least 1 
year.

3. No repeat nominaƟ on will be considered aŌ er one term of two years.

4. In case of two people applying for the same post, the decision of the execuƟ ve commiƩ ee will 
be fi nal.

5. In case of any deviaƟ on, the decision would be taken by execuƟ ve commiƩ ee.

6. Two posts cannot be held by any member at one parƟ cular Ɵ me.

Please send the nominaƟ ons by email on secretaryaogdsgrh2020@gmail.com

Or

By post, the nominaƟ ons on plain paper should reach: Gynae Offi  ce, InsƟ tute of Obstetrics and 
Gynecology, Sir Ganga Ram Hospital, Sarhadi Gandhi Marg, Old Rajinder Nagar, New Delhi-110060 
by 31st January, 2021 along with bio-data staƟ ng the eligibility.

Dr Monika Gupta
Safdarjung Hospital

Received FOGSI DC DUTTA Award
for Best Textbook PublicaƟ on
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Restarting IVF treatment at Sir Ganga Ram Hospital

 Your work and travel commitments are less at this time

 SGRH is a COVID free hospital

 Less waiting time as fewer patients in the hospital

 All treatment by tele-medicine

 Multiple safety precautions setup by hospital

 Backup team of clinicians and embryologist for every patient

Dr Abha Majumdar Dr M Kochhar

Dr Shweta Mittal Dr Neeti Tiwari

Dr Gaurav Majumdar Dr Ruma Satwik

Centre of IVF and Human Reproduction

SIR GANGA RAM HOSPITAL
Your Safety is Our Priority

RestarƟ ng EssenƟ al FerƟ lity and IVF Services

ConƟ nuing Obstetrics Services

Tele-consultaƟ ons available to visit www.sgrh.com or download my follow-up app

For 
IVF appointments or 

queries call us at 
+91-11-42251777

For 
appointment call us at 

+91-11-42254000
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