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From The President’s Pen

Dear NARCHI Members
Greetings!

Itis afact that health of a plant is determined not only by the seed but also the soil in which
the seed is sown. Likewise healthy mothers’birth healthy babies and the future health and
productivity of a nation is dependent on the health of the mothers and the babies born to
them. The proportion of high-risk pregnancies is constantly rising due to multiple factors
like late marriages, increasing BMI and related problems like hyperglycemia in pregnancy
and hypertension, rising Caesarean section rates, increase in pregnancies by ART etc.
Programmes like PMSMA are focusing on identifying and providing care to high risk
pregnancies during the antenatal, intranatal and postnatal periods but the care during the
inter-conceptional period is missing. This period is a window of opportunity which can be
utilized in optimizing maternal health for better outcomes in their subsequent pregnancies.
Even those who have completed their families are at an increased risk of developing
non communicable diseases such as DM, HT, coronary artery disease and need constant
surveillance and advice to delay the onset of these diseases and for early diagnosis and
timely management in future. To sensitize the members to this important aspect of health
of women in reproductive age group this bulletin of National Association of Reproductive
and Child Health (NARCH]I) is dedicated to the preconception and interconceptional care
for optimization of pregnancy outcomes. Hope you will enjoy reading through the articles
contributed by experts and join hands in the efforts of NARCHI Delhi in prevention of
NCDs.

Dr Manju Puri

President
NARCHI (Delhi)
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FromThe Secretary’s Desk

“Parenting begins the moment you make any conscious effort to care for your own
health in preparation for enhancing your child’s conception.”
-Carista Luminare-Rosen

Greetings from the secretariat of NARCHI- Delhi branch!!

At the outset, we wish to convey our heartfelt thanks to all the ambassadors of “Anemia
and cervical cancer mukt dilli” initiatives of NARCHI- Delhi branch in collaboration with
the Directorate of Family Welfare. The response has been overwhelming with training and
sensitization programs being held at regular intervals in both governimant and private
facilities. We sincerely hope that our combined efforts will help make a positive impact on
the health of women across Delhi NCR and beyond.

The current issue is focused on “Optimising pregnancy outcome: preconception and
interconception counseling “. It is an often neglected field and correct knowledge as well
as awareness about its various aspects has the potential to significantly enhance the
reproductive outcomes. The topics have been meticulously selected and penned by the
experts in the field. We hope that this edition will find a special place in your library. We
look forward to inputs and suggestions from your end.

We also take this opportunity yo invite you all for the annual NARCHI conference
“NARCHICON 2023" to be held on 26" -28" November. It will be a skill based conference
where the emphasis will be on strengthening the clinical and surgical skills of the delegates
through video lectures and interactive case based panel discussions. Block your dates to
experience the academic marvel.

Happy reading!!

LHMC, Issue 2, April, 2023 5
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From The Editorial Board

Greetings from the Editorial Team!

After the successful conclusion of 15" World Congress /23 Indian Conference/ 28" Annual
Conference, Delhi Chapter of NARCHICON 2022 from 23" to 25™ September 2022 at The Lalit, New
Delhi, editorial team brings an academic feast on topics concerning maternal health. At the outset
we would like to sincerely thank all NARCHI members for making the 28t annual NARCHI conference
a huge success!

Itisour privilegeto bring forth Aprilissue of NARCHICON 2023 Preconceptional and interconceptional
care”which is a centred around the theme —“Optimising pregnancy outcomes: Preconceptional and
interconceptional care” which is a neglected but important time duration which gives a golden
opportunity to optimize maternal health before conception for a favourable fetomaternal outcome.
This period determines the link to future NCD. The bulletin begins with comprehensive information
on preconceptional and antenatal preventive care in different medical disorders in pregnancy
written by our esteemed faculty across the state.

Upcoming pandemic of obesity which requires special attention for avoiding not only pregnancy
related problems but also to avoid long term non communicable diseases for the mother and her
child have been discussed by Dr. Pikee Saxena.

Managing cardiac disease and challenges faced in preconception, pregnancy and postpartum to
achieve stable maternal and foetal outcomes has been well highlighted by Dr. Ashok Kumar in this
issue.

Dr.Y.M Mala has discussed the key points during preconception and interconception care of women
with hypertensive disorders of pregnancy to optimise the subsequent pregnancy outcome and
associated complications.

Dr Leena Wadhwa has discussed in length the important points to be kept in mind when planning
pregnancy in a woman with epilepsy. Safety of antiepileptic drugs in pregnancy has been addressed.

Nearly 1out of every 10 live birth is born to women with hyperglycaemia in pregnancy. Preconception
and interconception period provides a window of opportunity for prevention of complications in
the next pregnancy and prevents NCD in future. This issue has been discussed by Dr. Rashmi Malik.

Special topic on dealing with hemoglobinopathies in pregnancy has been aptly written by fetal
medicine expert Dr Suchita Bachani with insight on necessary preconceptional counselling and
tests required prior to contemplating conception in this group of women.

Anaemia eradication still remains a challenge in the country. Quality improvement initiatives have
shown success in improving challenging health care issues in our country. Hence this issue has a
highlights an important QI process in order to achieve ANEMIA MUKT BHARAT by Dr Manju Puri and
Dr Shilpi Nain.

The issue concludes with a detailed view on point of care testing in obstetrical hemorrhage and its
practical approach in managing haematological parameters in relation with a bleeding patient.

As always, a quiz for youngsters to stimulate grey matter relevant to theme has also been included.

We hope you would find this issue informative and learn a few novel management approaches in
preventive obstetrics. We look forward to your participation and feedback.

Happy reading to all,

We are sure you will enjoy this Scientific feast.

Editorial team

NARCHI Bulletin



Focus on Obesity in Pregnancy

Shweta Prasad’, Pikee Saxena?
Senior Resident', Director Professor?, Department of Obstetrics and Gynecology,
Lady Hardinge Medical College & SSKH, New Delhi

Obesity has become the most common medical
condition in reproductive age group females and is on
arising trend in both low and middle income countries.
It has been predicted that by 2025 more than 21% of
women in the world will have obesity. Women with
higher grades of BMI experience higher rates of adverse
pregnancy outcomes such as gestational diabetes,
hypertensive disorders of pregnancy, low cord blood
pH, and post-caesarean complications compared to
women with lower BMIs.They are also more likely to
struggle with poor mental health, breast feeding and
post-partum weight gain.

Importance of obesity in pregnancy

Routine surveillance of weight gain during pregnancy
is not conducted in many countries. Often BMl is used
as an indicator of maternal obesity in reproductive age
group affecting pregnancy outcomes and subsequent
health of woman and the child. Evidences suggest
that obesity during pregnancy not only increase the
mother’s risk of later NCDs which accounts for the
global 70% deaths annually but can also transfer the
risk to the offspring through epigenetic mechanisms,
alterations in gut microbiome, and sociocultural
factors. Excessive gestational weight gain in pregnancy
can result in elevated BMI if weight loss is not achieved
in the postnatal 6-12 months. Obese pregnant females
have more tendency towards caesarean delivery and
also have difficulties in initiating breastfeeding. These
females are at high risk of sudden stillbirth and thus
need close monitoring. Obesity is a risk factor for
many anaesthesia-related complications and has been
identified as a significant risk factor for anaesthesia-
related maternal mortality. Obesity in pregnancy is
associated with increased risk of GDM, subsequent
DM-II, LGA, metabolic complications in neonates. Their
neonates later develop long term consequences like
childhood obesity, DM-II, poor cognitive performance,
neurodevelopmental disorders later in their life.

Fetomaternal complications due to

obesity

Early Late Pregnancy |Labour and Foetal,

Pregnancy Post-partum | Perinatal
and
beyond

Spontaneous |GDM Dysfunctional | Macrosomia

abortion labour

Congenital Pre-eclampsia |Increased Birth
anomalies and chronic | operative trauma
hypertension |intervention
Stillbirths/IUD | Anaesthetic | Shoulder
complications | Dystocia
Medical Wound sepsis |Juvenile
problems Obesity
DVT Metabolic
Syndrome
PPH

Pre-conception care

« Advice on weight and lifestyle during periodic
health examinations, preconception counselling,
contraceptive  consultations or any other
gynaecological appointment prior to pregnancy.

« Information and advice about the effect of obesity
on fertility and the risks of obesity during pregnancy
and childbirth should be provided

+ Assessment for sleep apnoea and other conditions
that could affect health during pregnancy, including
those of the cardiac, pulmonary, renal, endocrine,
and skin systems

« Weight management strategies prior to pregnancy
-There are mainly three ways through which weight
reduction can be achieved i.e. life style modification
which includes exercise and diet, medical therapy
and surgical procedures.

. Lifestyle interventions including diet and exercise
are the cornerstone of weight management in
preconception, pregnancy and beyond.

« Women with a BMI =30 wishing to become pregnant
should be advised to take a folic acid supplement
daily, starting at least 1-3 months before conception
and continuing during the first trimester of
pregnancy. The dose should be at least 0.4 mg (400
Mg) and consideration should be given to higher
dose (5 mg) as obesity is a risk factor for neural tube
defects.

Role of bariatric surgery

- Bariatric surgery has become a popular alternative
for obese women planning pregnancy as it
provides substantial and sustainable weight loss. It
is estimated that initial weight loss is 20-30 kg and
which is persistently more and can be maintained for
10 years at least.
There are mainly 3 types of surgeries performed
mostly done laparoscopically.

LHMC, Issue 2, April, 2023



a) Restrictive bariatric surgeries: It restricts the food
intake and achieve weight loss due to early and
prolonged satiety after a solid meal.

Laparoscopic  Adjustable Gastric Banding
(LAGB): In this surgery the uppermost portion
of the stomach is encircled by a band made
up of an inflatable balloon, thereby decreasing
the gastric volume. Thus, the patient feels early
satiety.

Gastroplasty: Laparoscopic sleeve resection
(gastrectomy)/vertical band gastroplasty (VBG)
are the commonly performed procedure in India.

b) Malabsorptive Surgeries: These procedures bypass
a certain length of intestine so that the food and
digestive juices come in contact with only a short
length of bowel causing mal-absorption of the food
and thus weight loss. The procedures include bilio-
pancreatic diversion

¢) Combined restrictive and malabsorptive: Roux en'Y
gastric bypass: Here the stomach is shortened and
the duodenum and the jejunum is bypassed.

The management of the post bariatric surgery
patient needs multidisciplinary approach.
It is advised to delay pregnancy till 12-18
months of bariatric surgery. GDM screening is
to be done carefully. Regular monitoring and
supplementation of Fe, Ca, FA, Vit D and A and
lodide needs special emphasis

Guidelines for indication of Bariatric surgery-

Guidelines | Year

Indications

NIH

1991 | Patients with BMI > 40 kg/m?or pa-
tients with serious co-morbidities
and BMI > 35 kg/m?

Asia-Pacific | 2005

Patients with BMI = 37 kg/m?or
Patients with BMI = 32 kg/m? with
DM-Il or > 2 co-morbidities

NICE

2006 | Morbidly obese patients (BMI >40
kg/m2) where lifestyle and/or med-
ications have been found to be in-
effective

Pregnancy outcomes after Metabolic Surgery

Reduced

Increased

GDM

Nutritional deficiencies

Hypertensive disorders of
pregnancy

Mechanical/Surgical
complications

Lower maternal weight gain

Increased SGA

Decreased macrosomia

Increased congenital mal-
formations- NTD, Cleft

lip/cleft palate

Management of obesity during

pregnancy
A) Antepartum Care

Anti-obesity or weight loss drugs are not

recommended for use in pregnancy.

All pregnant women should have their height
and weight measured at their first antenatal visit.
Approaches to monitor and manage gestational
weight gain should be integrated into routine
antenatal care practices.

Pregnant women with a BMI =30 should be
advised to avoid high gestational weight gain.
Weight gain should be limited to 5-9 kg.
Moderate intensity and appropriate exercise
should be encouraged during pregnancy.
Women with previous bariatric surgery require
closer screening and monitoring of their
nutritional status and foetal growth throughout
pregnancy. They should be referred to a dietitian
for advice about their nutritional needs and,
where possible, have consultant-led care.
Women with obesity should continue to take
folic acid during at least the first trimester.

All pregnant women with obesity in early
pregnancy should be provided with accurate
and accessible information about the risks
associated with obesity and how they may be
minimized.

Women should be informed that some screening
processes for chromosomal anomalies are less
effective in obesity

All pregnant women should be advised
individually on mode of delivery, considering
the risk of emergency caesarean delivery.
Women with obesity with multiple gestations
require increased surveillance and may benefit
from consultation with a maternal-foetal
medicine consultant

All pregnant women with a BMI =30 should
be screened for gestational diabetes in early
pregnancy

To help prevent pre-eclampsia, prophylactic
aspirin 150mg/day from early pregnancy can be
recommended to women with obesity who have
other moderate to high risk factors.

Clinicians should be aware that women
with a BMI =30, before pregnancy or in early
pregnancy, have a pre-existing risk factor for
developing venous thromboembolism during
pregnancy. Risk of antenatal and postnatal
venous thromboembolism should be assessed.
Women with a BMI =35 should be referred for
serial assessment of foetal size using ultrasound
as they are more likely to have inaccurate
symphysis—fundal height measurements.

Due to the elevated risk of stillbirth associated
with obesity, greater foetal surveillance is

NARCHI Bulletin



recommended in the third trimester in the case
of reduced foetal movements.

Women with a BMI =30 are at increased risk of
mental health problems, including anxiety and
depression. Healthcare professionals should
offer psychological support, screen for anxiety
and depression, and refer for further support
where appropriate and available.

B) Intrapartum Care

Induction of labour is recommended at 41+0
weeks of gestation for pregnant women with a
BMI =35 because of increased risk of intrauterine
death.

Women with a BMI =40 should be referred to
an anaesthetist for assessment in the antenatal
period.

Electronic foetal monitoring is recommended
for women in active labour with a BMI =35.

In the case of vaginal delivery for women with
a BMI =40, early placement of an epidural
catheter is advisable in the case of an emergency
caesarean delivery.

In the case of vaginal delivery for women with
a BMI =40, early placement of an epidural
catheter is advisable in the case of an emergency
caesarean delivery.

Establish venous access in early labour for
women with a BMI =40 and consider a second
cannula.

Women with a BMI =30 having a caesarean
delivery are at increased risk of wound infection
and should receive prophylactic antibiotics at
the time of surgery. Women with obesity may
benefit from higher doses.

Women undergoing caesarean section who
have more than 2 cm subcutaneous fat should
have suturing of the subcutaneous tissue space
in order to reduce the risk of wound infection
and wound separation.

Active management of the third stage should be
recommended to reduce the risk of postpartum
haemorrhage.

Postoperative pharmacologic
thromboprophylaxis should be prescribed
based on maternal weight

Mechanical thromboprophylaxis is
recommended before and after caesarean
delivery. Women with a BMI =35 should be
given graduated compression stockings,
or other interventions such as sequential
compression devices, after cesarean delivery
until mobilization, which should be encouraged
early.

C) Postpartum Care

« Obesity is associated with low breastfeeding
initiation and maintenance. Women with obesity
in early pregnancy should receive specialist
advice on the benefits of breastfeeding and
appropriate antenatal and postnatal support for
breastfeeding initiation and maintenance.

« Women who have been diagnosed with
gestational diabetes and other pregnancy
complications  should have appropriate
postnatal follow-up.

+ Duetotheincreased risk associated with obesity,
where available, women with obesity should
be screened for postpartum mental health
disorders such as depression and anxiety.

- Women should be informed that weight loss
between pregnancies reduces the risk of
stillbirth, hypertensive complications, and foetal
macrosomia in subsequent pregnancies. Weight
loss increases the chances of successful vaginal
birth after caesarean delivery.

- Women with obesity should be offered further
dietary advice to support postpartum weight
management.

« Women with obesity should be counselled
on the most appropriate form of postnatal
contraception based on BMI.

Anti-Obesity Drugs in Pregnancy

Anti-obesity or weight loss drugs are used for the
management of obesity in women of reproductive age.
Currently, there is a paucity of information about the
effect of anti-obesity drugs on the foetus and access to
most anti-obesity drugs (with the exception of orlistat)
is limited.

Orlistat is a lipase inhibitor that acts by inhibiting
the absorption of dietary fats.
Phentermine/topiramate ~ promotes  appetite
reduction and decreases food consumption. The
exact mechanism of action of topiramate on
weight loss is not known but may be related to
appetite suppression and increased satiety. Use
of topiramate in pregnancy is associated with oral
clefts.

Topiramate and phentermine are also individually
excreted in breast milk and, therefore, the
combination of phentermine/topiramate may also
be present in breast milk. Treatment with either
medication is therefore not recommended during
lactation due to unknown risks on the infant.
Lorcaserin hydrochloride is a serotonin receptor
agonist that is highly selective for the specific
serotonin receptor, 5-HT2C, which is involved in the
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regulation of appetite.70 Itis believed that lorcaserin
promotes satiety and results in weight loss from
decreased overall food consumption. There are no
data on the safety of lorcaserin in human pregnancy.
In animal studies, although exposure to lorcaserin
during embryogenesis has not demonstrated
teratogenicity or embryolethality, exposure in
late pregnancy did result in lower birthweight of
offspring, which persisted to adulthood. Lorcaserin
is therefore contraindicated in pregnancy.

Role of healthcare professionals in

obesity management

« The causes of maternal obesity are multifaceted,
including societal, environmental, and other factors,
calling for a multisystem, life course approach to
obesity prevention and management. However,
obstetricians and gynaecologists can have a drastic
role in influencing obesity risk and prevalence
through lifestyle and other interventions with
women of reproductive age, before, during, and
after pregnancy.

+ The preconception and postpartum periods are
opportunities for intensive nutrition and weight
optimization, while during pregnancy, the focus
should be on appropriate gestational weight gain
while meeting nutritional requirements.

«  While healthcare models and care pathways for
women before, during, and after pregnancy vary
internationally, obstetricians/gynaecologists
and midwives are well positioned to influence
population health through maternity and women's
health services.

- Often, time constraints during appointments can
hamper effective discussions related to nutrition
and weight management during antenatal visits.

+ Cultural influences may determine the healthcare
professional’s subjective perception of body image
and weight and, in the absence of anthropometric
measurement and classification, this could result
in underestimation and assessment of weight-
related risks. Resources such as the FIGO Nutrition
Checklist and guidance may assist obstetricians
and gynecologists by increasing professional
knowledge and time management when caring for
women.

To summarise, managing obesity before, during, and
after pregnancy may have widespread short- and
long-term benefits for mothers and their children.
By addressing nutrition and weight in women of
reproductive age, outcomes can be improved and the
burden on healthcare systems reduced. Managing
obesity will support the achievement of the UN
Sustainable Development Goals and the promotion
of population health, taking a life course approach to
health promotion. Obesity management may include
a variety of interventions from healthy diets, physical
activity, and other medical or surgical options. Diet and
lifestyle are the cornerstone of obesity management
and while the degree of weight loss achieved with
each intervention may vary, healthy diets and lifestyles
should be encouraged and can further support
additional interventions where employed. During
pregnancy, healthy diets and lifestyle can support
management of gestational weight gain. Outside of
weight management, women with obesity require
specific considerations for medical, surgical, and other
care planning and these are outlined in this review.
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Preconception and Intranatal care in women with

Heart Diseases in Pregnancy

Meghna P Reddy’, Ashok Kumar?
'Senior Resident, 2Director Professor & Head, Department of Obstetrics & Gynecology
Atal Bihari Vajpayee Institute of Medical Colleges & Dr Ram Manohar Lohia Hospital, New Delhi

Introduction

Cardiac disease in pregnancy is one of the leading
causes of maternal mortality and morbidity. Its
overall incidence in developing countries like India is
1-4%', which is higher than the western counterparts
due to higher incidence of rheumatic heart disease
in developing countries. RHD comprises of 56-89%
of heart diseases in pregnancy.? Its incidence in
pregnancy is increasing with the advancements in the
cardiac care making previously medically unfit females
to achieve child bearing.

The increased morbidity in pregnancy is partly
attributed to masking of initial features of cardiac
lesions by the physiological changes of pregnancy and
the resultant late presentation to the pregnancy heart
team.

The physiological changes in cardiovascular system
in pregnancy are required to facilitate easy transfer of
nutrients to the fetus, to compensate for the reduced
preload to the heart due to venacaval compression
by the gravid uterus and to protect the mother from
excessive solute loss in postpartum haemorrhage.

Preconceptional Care

The cardiac status evaluation in women with known
cardiac lesions is crucial before embarking onto
pregnancy. The risk of existing condition with added
risks in pregnancy preclude some women against
pregnancy and it is vital to identify such women
and to strongly suggest against pregnancy. The
comprehensive preconceptional evaluation is given
below.

History and Examination:

1. History suggestive of deterioration of the existing
cardiac condition must be elicited. These include
: Easy fatiguability, breathlessness, weigh gain,
swelling of lower limbs/ dependent parts, chestpain,
palpitations and fever.

2. History of any previous cardiac event : arrythmias,
heart failure, thromboembolic event.

3. History of previous cardiac surgeries: valve repairs
or valve replacements (biological or prosthetic
valves).

4. Review of cardiac drugs : To potentially identify
teratogenic ones and replace with safer alternatives
in prepregnancy period. ACE inhibitors, ARBs,
spiranolactone, amiodarone, statins, eplerenone
and warfarin are few of the teratogenic cardiac
drugs.

5. EXAMINATION: To detect signs of heart failure, to
pick any new onset murmurs, any signs of infection.

« Functional status assessment:

o lIrrespective of the cardiac lesion, the tolerance
for the lesion is reflected in the cardiac
functional status and is best assessed by New
York Heart Association classification as follows

[Table 2]:
Table 2: New York Hear Association classes of functional
status of heart.

Class 1 Uncompromised |- No symptoms of car-
diac insufficiency or

experience angina

Class 2 comfortable at rest,
but if ordinary physical
activity is undertaken,
discomfort results in
the form of excessive
fatigue, palpitation,
dyspnea, or anginal
pain.

Slight limitation of
physical activity

Class 3

comfortable at rest,
but less than ordinary
activity causes exces-
sive fatigue, palpita-
tion, dyspnea, or angi-
nal pain.

Marked, imitation
of physical activity

Class 4 Severely -

compromised

inability to perform
any physical activity
without discomfort:
Symptoms of cardiac
insufficiency or angina
may develop even at
rest. Discomfort in-
creased if any physical
activity is undertaken.

Investigations :

o The strctural evaluation of cardiac status : 2D-
Echocardiography, chest X-Ray imaging are used.

o For conduction abnormality detection: 12 -leas
Electrcardiography is done.

LHMC, Issue 2, April, 2023
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o Dynamic testing: exercise testing, stress
Echocardiography are used.
o Cardiac MRl and angiography are used when

indicated.

o Genetic testing: its role is limited to women with
known syndromic congenital heart diseases

General preconceptional care:

o With Folic acid 4mg/day.

o Cessation of smoking and illicit drugs.

o Weight optimisation.

o Optimisation of other known medical conditions:
anaemia, diabetes, hypertension etc!

Cardiac status optimisation prior to pregnancy:

o Cardiac surgeries are are best done prepregnancy
as they have better pregnancy outcome. The fetal
loss annd maternal morbidity can be avoided with

this strategy.

Intranatal care

When a patient with known cardiac lesion gets
pregnant, she must be evaluated by a team of
obstetrician, cardiologist and an anaesthesiologist to
decide upon the course of management in pregnancy.
It is imperative to know the cardiac status at which
the pregnancy is embarked upon to provide a guide
to know if pregnancy id contraindicated, the level of
cardiac care centre required, frequency of monitoring
and the mode of delivery. The following stategies help
in this evaluation.

1.

Investigations
pregnancy:

and their limitations in

Various tests are available for evaluating an
abnormal clinical finding, however, the clinical
findings as well as the investigations lack their
specificity in pregnancy due to the overlapping
physiological changes.

Table 3: Tests for cardiovascular evaluation and their limitations in pregnancy.

BENIGN FINDINGS IN
PREGNANCY

ECG

2D
Echocardiography
[ECHO]

EXERCISE TESTING

Chest X-Ray

CT SCAN

Cardiac MRI
Cardiac
catheterization

INDICATION

To assess electrical activity of heart.

Structural assessment and flow parameters.

« Valvular heart diseases
« Congenital heart diseases

+ Only when diagnostic dilemma

 To diagnose or exclude pulmonary
embolism.

« Evaluation of aortic pathology when
other modalities fail.

« Preferred to ionizing radiation

+ Medically refractive arrythmia. Rarely done.

5-20 degree left axis

deviation

transient ST/T wave
changes

Q wave, inverted T
wave in lead llI
attenuated Q wave
in leas aVF
inverted T waves in
V1,V2 and V3.

Mild dialatation of
chambers
Increased left
ventricular wall
thickness.
Increased gradient
across the valves

Cardiomegaly
Straightening of left
heart border.

PREGNANCY CONSIDERATIONS

Trans thoracic ECHO is preferred in
pregnancy and if doubtful findings,
transesophageal ECHO can be
safely performed with special
consideration to increased intra-
abdominal pressure, vomiting and
aspiration.

ESC task force® recommends
submaximal (80% of predicted
maximum heart rate) testing in
suspected cases if already pregnant.
Avoid dobutamine stress testing
wherever safer alternatives are
available.

Dose of fetal radiation exposure is
<0.01TmGy".

A low radiation CT with radiation of
0.01 to 0.66mGy can be used.

Radial approach preferred.
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Predictors of maternal cardiovascular
events

Various studies have integrated history, clinical findings
and investigations to estimated risk of a cardiac event
in pregnancy. This helps in triaging women based on
their risk of cardiac event and to provide appropriate
care.Few of them are:

CARPREG Cardiac disease in pregnancy 1

CARPREG 2 [Table 41°

Modified, WHO classification [Table 5,6 ]

ROPAC (Registry Of Pregnancy And Cardiac
disease)’.

evaluation at least once in each trimester.

The catergory II-lll includes lesions that bridge the
low risk and high risk lesions. They need care at a
referral hospital and need cardiac evaluation every
2 months.

The category Il lesions have 19-27% risk of a
cardiac event in their pregnancy and needs care at
an expert centre for cardiac care every 1-2 monthly.
The category IV includes extremely high risk
patients with 40-100% risk of a cardiac event in their
pregnancy. They require frequent evaluation every

month at an expert cardiac care centre.
Table 4: carpreg 2 risk stratification

The modified WHO classification of heart disease in | --1of Fardiac events or arrythmias | 3

pregnancy3 is widely used as it gives a comprehensive | Baseline NYHA IV £

idea of the morbidity and mortality risk associated with | 3:Mechanical valve 3 | PREDICTIVE VAL-
different heart lesions in pregnancy and also the level | 4:Ventricular dysfunction 2| UE for CARDIAC
of care that is to be provided and the centres at which | >- Highrisk left sided valve dis- 2 |EVENT.

such patients are to be managed. ease/ Ief‘F ventricular outflow tract 1 5%

« The category | patients have low risk [2.5 -5 %] of a obstruction - 2 10%

. 6. Pulmonary hypertension 2 |3 15%
cardiac event and can be managed at local centres - 4 22%
and a cardiologist evaluation once or twice during | /-coronary artery disease 2N 45%
the pregnancy is sufficient. 8. Highrisk aortopathy 2

. The category Il patients have a moderate risk [5.7- | .9-No prior cardiac intervention L
10.5%)] of a cardiac event in the pregnancy and can [ 10-Late pregnancy assessment 1
also be managed at a local hospital but cardiac
Table 5: Lesions included in the mWHO heart disease categories®.
mWHO | mWHO Il mWHO [I-11l mWHO Il mWHO IV
e Small/ * Unoperated ASD/ |+ Mild left * Moderate left ventricular * PAH
mildpulmonary | VSD ventricular impairment (EF 30-45%) * Severe systemic
stenosis * Repaired impairment (EF |+ Previous peripartum ventricular dysfunction
« PDA tetralogy of Fallot | >45%) cardiomyopathy without (EF <30% or NYHA class
* Mitral valve * Most arrhythmias | Hypertrophic any residual left ventricular | [lI-IV)
prolapse (supraventricular | cardiomyopathy | impairmen * Previous peripartum

Successfully Native or tissue

repaired simple

arrhythmias)
Turner syndrome

3

lesions (ASD/ without aortic considered WHO
VSD/TAPVCQ) dilatation lor IV (mild MS,
IsolatedAtrial moderate AS)

or ventricular * Marfan or other

ectopic beats HTAD syndrome
without aortic

dilatation Aorta

valve disease not

* Mechanical valve

 Systemic right ventricle
with good or mildly
decreased ventricular
function

* Fontan circulation. If
otherwise the patient
is well and the cardiac
condition uncomplicated

* Unrepaired cyanoticheart
disease.

* Moderate MS

* Severe asymptomatic AS

* Moderate aortic dilatation
(40-45 mm in Marfan

syndrome or other HTAD; >50 mm)
45-50 mm in bicuspid « Vascular Ehlers-Danlos
aortic valve » Severe (re)coarctation

* Turner syndrome ASI 20-25
mm/m2, tetralogy of Fallot

» Severe aortic dilatation

cardiomyopathy

with any residual left
ventricular impairment
Severe MS

Severe symptomatic AS
Systemic right ventricle
with moderate or
severely decreased
ventricular function

(>45 mm in Marfan
syndrome or other HTAD,
>50 mm in bicuspid
aortic valve, Turner
syndrome ASI >25 mm/
m2, tetralogy of Fallot

Fontan with any
complication
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TABLE 6: Risk and management strategies based on mWHO categories of heart disease3

event in preg-

mWHO | mWHO I mWHO [I-1| mWHO I mWHO IV

Risk category No detectable Small risk Intermediate risk | Significantly high risk | Extremely high
increased risk risk.

Risk of cardiac 2.5-5% 5.7-10.5% 10-19% 19-27% 40-100%

nancy

Care during Local hospital Local hospital Referral hospital | Expert centre for Expert centre for

pregnancy pregnancy and heart | pregnancy and
disease. heart disease.

Frequency of car- | Once/ twice Once every bimonthly Mothly or bimonthly | monthly

diac evaluation trimester

Location of
delivery

Local hospital Local hospital

Referral hospital

Expert centre for
pregnancy and heart
disease.

Expert centre for
pregnancy and
heart disease.

Effect of maternal heart disease on fetus:

Children born to parents with congenital heart
disease have varied heritability ranging from 3-50%
depending on the type of parental disease.

- ASD

- VSD  10-15%

+ TOF-20-25%

« Marfans’syndrome -50% with varied penetrance.

« Hypertrophic obstructive cardiomyopathy- 50%
with varied penetrance.

« LONG QT Syndrome- 50% with varied penetrance.
Fetus is at an increase disk of growth restriction,

intraventricular hemorrhage, intrauterine fetal
demise and preterm birth.

Predictors of neonatal events

« NYHA class lll/IV or cyanosis during baseline prenatal
visit

- Maternal left heart obstruction.

+ Smoking during pregnancy

« Low maternal oxygen saturation (<90%)

+ Multiple gestations

+ Use of anticoagulants throughout pregnancy

« Cardiac medication before pregnancy

+ At birth cyanotic heart disease

« Mechanical valve prosthesis

 Maternal cardiac event during pregnancy

» Maternal decline in cardiac output during pregnancy

« Abnormal uteroplacental Doppler flow

Labour and delivery
Timimg of admission:

Patients with good functional status [NYHA 1-2] can

be assessed on an outpatient basis until 36 weeks and
then hospitalized, however it is recommended that
patients with poor functional status such as NYHA
classes 3-4 need hospitalization for the entire duration
of pregnancy.

Timing of delivery

« For women with stable CVD, there is no cardiac
benefit to delivery prior to 39 weeks [ STORCC
TRIAL]8. Early delivery is reserved for unstable
patients and those with obstetric indications.

Mode of delivery

Vaginal delivery is preferred. ROPAC data show that

the elective caesarean section results in early delivery

and low birth weight with no maternal benefit7.

Therefore, caesarean sections must be limited to the

following:

1. Obstetric indications.

2. Women on oral anticoagulants (OAC) in labour or
stopped OAC within 2 weeks prior to labour.

3. Marfans’syndrome with aortic root
dilatation>4.5cm

4. Acute intractable heart failure

5. Severe pulmonary artery hypertension (including
Eisenmenger’s syndrome)

Induction of labour

« Mechanical methods of induction with cervical
ripening balloon (or bulb of foleys catheter) and
stripping of membranes with oxytocin infusion are
safer options for induction of labour in women with
heart disease especially in those where a drop in
systemic vascular resistance would be detrimental.

« The use of prostaglandin derivatives for induction
of labour is debatable. Misoprostol 25 mcg (PG E1)
or Dinoprostone (PG E2) 1-3mg or sustained release
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formulation of 10 mg pessary can be used to safely
induce labour [ECS 2018]3. Dinoprostone had shown
to cause profound hypotension only when blindly
injected into myometrium, hence this route must be
avoided.

The summary of the various methods of induction and
their cardiac safety profile is listed in Table 7°.

Table 7 : Methods of induction of labour in patients with
heart disease®.

Drug Dose Cardiac considerations
Mechanical - Safe
methods
Oxytocin 0.0001- 0.2 | Safe, but caution
u/ml maintained with fluid
retention during
prolonged infusion.
Dinoprostone | 5-10 mg Safe
Misoprostone | 25 ugm Safe.

Intrapartum care

- Delivery must be undertaken at the appropriate
facility as guided by mWHO categories of heart
disease in pregnancy.

- Strict asepsis must be maintained.

- Patient positioning: propped up/ Left lateral position.

- Strict monitoring of blood pressure, heart rate,
oximetry, frequent chest auscultation, continuous
ECG monitoring, fluid input and output monitoring
must be done to detect early decompensation.
Invasive BP monitoring is of uncertain benefit with
complications and must be avoided in most cases.’

- Supplemental oxygen if hypoxic.

- Intravascular access must be secured and IV fluids
are to be given cautiously not exceeding a rate of 80
mi/hour.

- ACOG recommends administration of broad-
spectrum antibiotics to women with highest risk of
adverse outcomes such as those with congenital
heart diseases, prosthetic valves, previous infectious
endocarditis and cardiac transplant recipients with
valve regurgitations11. The regimen includes

+ IV regimen: ampicillin 2gm IV (or) cefazolin or
ceftriaxone 1gmIVIfallergicto penicillin: clindamycin
600 mg IV.

+ Oral regimen: Amoxicillin 2 gm PO.

if allergic to penicillin: clindamycin 600 mg PO (or)

Azithromycin 500 mg PO

- Adequate analgesia must be provided. Epidural
analgesia can be used but must be avoided in
obstructive lesions or those with diminished

ventricular function as it may cause systemic
hypotension in 10% of cases.
- Multiple per vaginal examinations must be

avoided.
- Continuous electronic fetal monitoring s
recommended.

- In the second stage labour, active bearing down
must be discouraged and fetal head must be
allowed to descent passively as this shortens the
active second stage labour and thereby reducing
stress on the heart. Assisted delivery with forceps
or ventouse may be used to cut short the active
second stage if needed.

- Diuretics must be given immediately after delivery
to prevent fluid overload due to auto transfusion.

- Active management of third stage of labour must
be done.

- In case of atonic PPH - oxytocin, misoprostol
(1000mg) can be used. However, ergometrine and
prostaglandin F analogues must be avoided.

- Carbetocin, a newer drug approved by WHO for
prevention of postpartum hemorrhage, its safety
in patients with cardiovascular disorders is yet to
be established by RCTs'.

Post partum care:

- Postpartum period is associated with significant
hemodynamic changes and fluid shifts precipitation
heart failure, therefore strict vitals monitoring must
continue at least for 48 hours post-delivery.

- Oxytocin infusion at 12mU/min for 4 hours reduces
therisk of PPH with minimalimpact on cardiovascular
parameters.

- Early ambulation, meticulous leg care elastic
support stockings are important to reduce the risk of
thromboembolism.

Contraception:

The WHO -MEC of different contraceptives are enlisted
in table 8.

1. Injectable progesterone only contraceptives (DMPA
and NET-en) are safe in valvular heart disease

2. Levonorgestrel-based  long-acting  reversible
contraception implants or intrauterine devices are
the safest and most effective contraceptives.

3. Low dose oral contraceptives containing 20 mg
of ethinyl estradiol are safe in women with a
low thrombogenic potential, but not in women
with complicated valvular disease (pulmonary
hypertension, risk of atrial fibrillation, history of
subacute bacterial endocarditis).

4. Barrier methods are unreliable. A good approach
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is the combination of barrier methods and long-
acting reversible contraception.

5. A copper intrauterine device is acceptable.
Antibiotic prophylaxis is not recommended at the
time of insertion or removal. If excessive bleeding
occurs at the time of menses, the device should be
removed.

6. Tubal ligation by minilaprotomy is usually
accomplished safely, even in relatively high-risk
women. Risks are increased in cases of pulmonary
artery hypertension.

7. Vasectomy for the male partner is another
efficacious option.

Table 8 : WHO- MEC of contraceptives in heart disease.

1. | Cu-TIUCD MEC-1

2. | Progesterone only pill MEC-2

3. | Implants - LNG/ ETN MEC-2

4. | LNG-IUD MEC-2

5. | COCP MEC-3

6. | Progesterone only injections-DMPA/ NET- MEC-3
EN

Valvular heart lesions
Stenotic lesions:
they are poorly tolerated and at an increased
risk of maternal and fetal complications. This is
due to increased gradient across valves reaching
approximately 50% mainly due to increased cardiac
output.
1. Mitral stenosis:
Maternal risk:
- MVA < 1 cm2- risk of heart failure (HF) is 1 in 3
patients's.
- MVA < 1.5 cm2-risk of HF is 1 in 2 patients'.
- Mortality is 0-3% in western countries, but higher
in LMIC™,
- NYHA >/=1land systemic PAP > 30 mmhg, Severe
stenosis — poor prognostic indicators'.

Offspring risk'>1#:
- Prematurity — 20-30%
- FGR-5-20%
- Fetal death 1-5%

Pregnancy management:

- Patients with significant MS (MVA < 1.5cm2) must
be counselled against pregnancy and interventions
correcting them must be done in the prepregancy
period even if asymptomatic15.

- Surgical Interventions in pregnancy are indicated
if16:

« NYHAIlI/IV
and/or

« Systolic pulmonary arterial pressure is >/= 50 mmhg
not responding to medical management.

- procedure of choice: percutaneous mitral
commissurotomy preferably after 20 weeks however,
in LMIC closed commissurotomy is an alternative.

+ Medical management includes: activity restriction,
beta blockers for heart rate control. Anticoagulation
with UFH/LMWH/VKA should be considered in heart
failure or if ECHO suggestive of enlarged left atrium
>/=60 ml/m2.

- Vaginal delivery is favored except in those with
NYHA llI/IV or have PAH or in those with failed
percutaneous commissurotomy, where caesarean
section is considered.

- Regular follow up is needed with cardiologist to
evaluate stenosis progression or restenosis after
commissurotomy as they are dictate late prognosis.

2. Aortic stenosis:

Aortic stenotic lesions are usually due to bicuspid

aortic valve rather than rheumatic heart disease as in

mitral stenosis.

Maternal risk:

- Risk of heart failure is low <10% even with
moderate AS if patient is asymptomatic, however, if
symptomatic the risk increases to one in four17.

- Inthose with severe AS, pregnancy is well tolerated if
the pre pregnancy exercise tolerance was normal.

- Mortality is very much preventable with careful
management.

Offspring risk

- There is 20-25 % risk of preterm birth, FGR and low
birth weight in offspring of mother with moderate to
severe AS".

- Miscarriages and fetal death rates are <5%.

- If AS is due to bicuspid aortic valve, then fetal ECHO
is indicated.

Management

- Inwomen with bicuspid aortic valve, aortic diameters
and flow parameters should be assessed before and
during pregnancy.

- In an asymptomatic women even with severe AS,
pregnancy should not be discouraged when LV size
and function and the exercise test are normal and had
no recent progression of AS. If they have impaired
LV function or pathological exercise test or with
recent progression, they must be advised against
pregnancy and intervention must be undertaken
ideally prepregancy period*®.

« During pregnancy, those who are severely
symptomatic despite medical therapy, percutaneous
valvuloplasty by an experienced operator is indicated
and if this is not possible or the patient’s life is at risk,
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then early delivery by caesarean section followed by
valve replacement should be considered".
- In severe AS, monthly or bimonthly cardiac

evaluations including echocardiography are
advised.
- Medical therapy: diuretics are indicated if

congestive features develop.

- Labour and delivery: mode of delivery must be
individualized according to the severity of the
lesion.Inasymptomatic severe AS patients, vaginal
delivery is preferred and a cesarean delivery must
be preferred in severe symptomatic AS patients.

- Follow-up and prognosis after delivery. Disease
progression is frequent after delivery and requires
close follow-up.

Regurgitant lesions

1. Mitral and Aortic Regurgitation:

These can be of rheumatic, congenital, or degenerative

origin.

Maternal Risk

- HF occurs in 20-25% of women with moderate or
severe rheumatic MR 13.

- Women with severe regurgitant lesions or impaired
LV function are at an increased risk of heart failure.

- Acute severe regurgitation is poorly tolerated.

Offspring Risk
- FGR in 5-10% in women with moderate or severe
MR13

Management

- The frequency of cardiac evaluation is dependent on
the severity of the lesions
« mild to moderate regurgitations- once a trimester.
+ severe regurgitation- monthly.

- Medical therapy: diuretics are used to manage
symptoms of fluid overload.

- Interventions: valve repair or replacement must
ideally be done in pre-pregnancy period. However,
in cases of acute severe regurgitation causing heart
failure not responding to medical therapy, early
delivery by cesarian section followed by cardiac
surgery must be undertaken'®.

- Labour and delivery: Vaginal delivery with epidural
anesthesia and shortened second stage is advisable
unless with heart failure not responding to medical
therapy.

2. Tricuspid Regurgitation:
Ebstein’s anomaly resulting in TR is more common
than a primary TR.

Maternal Risk
- Itis determined by left sided valve disease or PH.
- Arrythmias complicating the existing congenital
heart disease increases the maternal risk'.

Management

- In severe symptomatic TR, repair should be
considered prepregancy

- However, even severe TR with HF can usually be
managed conservatively during pregnancy.

- In patients with moderate TR with annular
dilatation >_40mm and coexisting left side valve
lesions requiring surgery, repair of the tricuspid
valve is to be considered’®.

Pregnancy with prosthetic valves

Choice of valve prosthesis

when a woman in reproductive age needs a valve
replacement, careful considerations must be taken
regarding the choice of the valve and itsimplications on
future pregnancies. The advantages and disadvantages
of mechanical and bioprosthetic valves are described
in table 10. The final choice of the valve must be made
after extensively discussing with the patient.

Table 10: Advantages and disadvantages of mechanical
and bio-prosthetic valves

Mechanical valves Bio-Prostetic

valves
Advantages |Excellent hemodynamic |Event free
performance pregnancy with
live birth chance
Long term durability is 79% ™°.

Structural valve
deterioration

Disadvantage | Need for anticoagulation.

Increased risk of

major cardiac event in significantly
pregnancy. Event free affecting
pregnancy with live birth | pregnancy
chance is 58%". course and
might need re-
operation.

Pregnancies with mechanical heart valves:

Pregnancies with mechanical heart valves are
a category Ill in mWHO classification and are at
increased risk of maternal cardiac event in pregnancy.
They require anticoagulation which in turn increases
maternal and offspring risk. Various anticoagulants
used in such pregnancies are described in Table 11.

Current evidence (lacking adequate randomized
studies) indicates that the use of VKAs throughout
pregnancy, understrictINR control,isthe safestregimen
to prevent valve thrombosis19-22. The management
strategies in pregnant women on vitamin Kantagonists
are given in fig-1 and fig.2. LMWH is possibly superior
to UFH for preventing valve thrombosis19,23. addition
of aspirin to the anticoagulant regimes only increased
the adverse hemorrhagic episodes with no statistical
benefit.
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Table 11 :Comparison of anticoagulants used in pregnancy with mechanical valves.

Vitamin K Antagonists Low-molecular weight | Unfractionated heparin
heparin
Maternal risks Risk of valve 0-4%" 4.4- 8.7% at peak 9-33%2°
thrombosis’ levels'®2,
Hemorrhagic %) 4N R
complications in
mother
OFFSPRING RISK | Risk of miscar- Overall : 28.6% - 32.5 %' 9.2%- 12.2 %' 9.2%"
riage Low dose : 13.4- 19.2%
Combined VKA + LMWH : 22.7%?'
Embryopathy Limb defects Do not cross placenta
Nasal hypoplasia.
Dose dependent
Low dose:0.45- 0.9 %*'
Overall risk : 0.6-10 %2
Fetopathy Ocular, CNS abnormalities. | None. May occur.
Intracranial hemorhhage.
0.7-2%*

Delivery consider- Increased risk of intracra- stopped 24 hours prior | Stopped 6 hours prior
ations nial hemorrhage in vaginal | to delivery to delivery
delivery- cesarean delivery

indicated.

Woman with mechanical valve and LOW dose VKA
(warfarin <5 mg/day or phenprocoumon <3mg/day or acenocoumarol < 2mg/day
who contenmplates pregnancy: Pre-pregnancy counselling - Continue VKA antagonist until pregnant

[ PREGNANT |

\ . v

i . X In-hospital change In-hospital change
1 | Continue VKA, monitor | o | ) it daily, close | OR | to Lv. UPHaPTT = 2¢
trim |INR at least 2-weekly (Ila) L 5
monitoring (Ilb)**
2743 | Continue VKA, monitor In»h&s&i\;;l tch\alrlg\e“;rom In-hospitatl :!\}wﬁ)ﬁcm UFH
trim -\ 0 b
INR at least 2-weekly () When on target INR, monitor When on target INR monitor

control (lllb)*
INR at least 2-weekly INR at least 2-weekly

36

weeks In-hospital (change to) Lv. UFH aPTT = 2x control) (1)
or In-hospital change to LMWH 2-daily, close monitoring (I
36 hrs
llyefored *
Gelivery I.v. UFH (aPTT 22x control) () D
Delivery *

( stop UFH 4-6 hours before delivery and restart 4-6 hours after delivery if no bleeding )

Fig.1: Pregnancy management in women on Low dose VKA

Woman with mechanical valve and HIGH dose VKA
(warfarin >5 mg/day or phenprocoumon >3mg/day or acenocoumarol > 2mg/day
who contenmplates pregnancy: Pre-pregnancy counselling - Continue VKA antagonist until pregnant

[ PREGNANT |

v v

p . ; In-hospital change to In-hospital change
1 | Continue VKA, monitor | g | iy apTT » 25, control | OR | to LMWH 2-daily, close
trim - {INR at least 2-weekly (IIb) (II_a£ monitoring (1)
nd/3r | Continue VKA, it In-hospital change from
2 e o LMWH/UFH to VKA (lla). Continue LHWH 2 daily close
trim  |INR at least 2-weekly (Ila) ) o b
When on target INR, monitor monitoring (Ilb)

INR at least 2-weekly

36

weeks In-hospital change to Lv. UFH aPTT = 2x control) (1)
36h or In-hospital change to LMWH 2-daily or continue LHWH, close monitoring® (I
rs
llaefored
Gelivery I.v. UFH (aPTT >2x control) () D
Delivery

( stop UFH 4-6 hours before delivery and restart 4-6 hours after delivery if no bleeding )

Fig.2: Pregnancy management in women on high dose VKA

Surveillance during pregnancy:

These high-risk pregnancies should be managed
by a pregnancy heart team in an expert center. The
effectiveness of the anticoagulation regimen should
be monitored weekly or every 2 weeks depending on
the anticoagulation regimen and clinical follow-up
including echocardiography should be performed
monthly.
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Hypertensive disorders of pregnancy- preconception

and interconception care
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Hypertensive disorders complicate 3-10% of all
pregnancies and are one of the leading cause of
maternal death.' There has been a substantial rise in
hypertensive disorders due to increase in obesity,
unhealthy lifestyle and other comorbidities.

Table 1. American College of Obstetricians and Gynecologists
Definitions of Hypertensive Disorders Disorder?

Hypertensive | Definition

disorders

Hypertension
in pregnancy

Systolic blood pressure >140 mm Hg
or diastolic BP >90 mm Hg, or both,
measured on two occasions at least 4
hours apart

Severe-range
hypertension

Systolic blood pressure >160 mm Hg
or diastolic BP >110 mm Hg, or both,
measured on two occasions at least 4
hours apart

Chronic
hypertension

Hypertension diagnosed or present
before pregnancy or before 20 weeks
of gestation; or hypertension that is
diagnosed for the first time during
pregnancy and that does not resolve it
the postpartum period

Chronic Pre-eclampsiainawomanwith a history
hypertension of hypertension before pregnancy or
with before 20 weeks of gestation

superimposed
Pre-eclampsia

To combat the increase in incidence and the
exacerbations of the hypertensive disorders in
pregnancy, care should be started from the pre-
conceptional period. Pre-conceptional, post-partum,
inter-conceptionalandwellwomen careareinterrelated
and are defined by their timing of pregnancy and
delivery. Pre-conceptional care includes optimization
of maternal health condition, address modifiable risk
factors, improving the maternal and fetal outcome and
providing education about healthy pregnancy. At pre-
pregnancy visit health care professional should take
the opportunity to counsel women about the healthy
lifestyle and minimize adverse risks. Pre-conceptional
counselling begins while using contraception or
planning for pregnancy. Fig 1 shows the continuum of
care.

ﬁ DELIVERY
/ POST PARTUM PERIOD AND CARE
DESIROUS PREGNANCY NOT DESIROUS PREGNANCY
/ INTER-PREGNANCY CARE —_— WELL- WOMAN CARE
( < N
PRECONCEPTION CARE Q WANTS TO CONCEIVE
>
\ PREGNANT
N3

PRENATAL CARE

Fig 1. Continuum of care?

Pre-conceptional care

Many chronic medical disorders like diabetes,
hypertension, heart disease etc. have serious
implications on maternal health as well future
pregnancy outcome and thus should be optimally
managed. It should include collaboration with
maternal- fetal specialist and other departments. A
multidisciplinary approach yields better outcome.

Various components include-

1. Reviewing personal medical and surgical history,
psychiatric illness and chronic medical illness in
family.

2. Reviewing prescription and non-prescription
medications. Patients with chronic hypertension
who are on ACE inhibitors and angiotensin receptor
blocker should be counseled about the possibility
of birth defects in fetus like CVS malformation, renal
dysfunction, oligohydramnios and fetal growth
restriction.*

3. Counselling-
a) About the complications during and after
pregnancy such as:
« Maternal risks like - eclampsia, placental
abruption, pulmonary edema, HELLP
syndrome, acute respiratory distress syndrome,
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coagulopathy, renal failure, myocardial

infarction, stroke, and retinal injury.

Fetal risks- Abnormal fetal testing, extreme

prematurity, Doppler changes like persistent

reversed end-diastolic flow in the umbilical
artery, fetal death and still birth.

« Long-term complications- cardiovascular
disease (hypertension, myocardial infarction,
congestive heart failure), cerebrovascular
accident, peripheral arterial  disease,
nephropathy, retinopathy, mortality

b) Lifestyle modifications- healthy diet, BMI
between 18.5-24.9 kg/m?
¢) Exercise may reduce risk of gestational

hypertension and pre eclampsia by 30 and
40% respectively.?

. Immunization- check status of Tdap, measles,
rubella, mumps, hepatitis b and varicella. After
MMR and varicella vaccination, it is safer to avoid
pregnancy for 1 month. Those women who have
not been immunized with Tdap should receive one
dose of Tdap between 28-32 weeks of gestation to
protect the neonate from pertusis till 2 months of
age.

. Screening for sexually transmitted infections, HIV,
hepatitis, syphilis.

. Contraception- patients should be counseled pre-
conceptionally about various methods available
for use. Those patients on ACE inhibitors and
Angiotensin receptor blocker should be advised to
not conceive while they are on medications or to
change to safer option before conception.

. All reproductive age group women should be
advised to take folic acid 400 ug daily at least 1
month prior to conception.

. Screen for intimate partner violence and counsel
about harmful effects of smoking, alcohol and
substance abuse.

Inter-conceptional care

Inter-conceptional care is defined as health care needs
of reproductive age group women who are between
pregnancies with the aim to improve the outcome of
the women and the infant.

Table 2: Key steps of interconceptional care

During pre- | Duringthe | Atthe com- | During
natal care maternity prehensive routine
stay post-partum | health care
visit or well-
women or
paediatric
visit
Assign a Discuss Review com- |Assess if
health care  |abouttime |plications of |womanis
professional |and location |hypertension |likely to
to provide of follow up | and their conceive
primary care |for post-par- |implication next year
in immediate |tum care on maternal
post-partum health
Discuss about | Discuss Ensure con-  |Screen for
contracep- | about contra- | traception depression,
tion ception mental
health dis-
orders and
intimate
partner
violence
Breastfeeding | Breastfeed- |Establish Screen for
counselling |ing counsel- |breastfeeding |chronic con-
ling ditions and
optimise
Counsel Counsel Paediatric
about long about long colleagues
term com- term com- to screen
plications of plications of |for maternal
hypertension hypertension |health

Table 3: Chief clinical components of inter-conceptional

care3

Recommendations

General

m2)

and drugs

- Adequate nutrition
- Smoking cessation, avoid use of alcohol

- Anticipatory guidance during pregnan-
cy and post-partum care plan

= Achieve pre-pregnancy weight by 6-12
months post-partum (BMI-18.5-24.9kg/

- Screen for intimate partner violence

- Screen for STDs

- If planning for pregnancy-start folic acid
400ug

- Review prescription

Breastfeeding

Establish

Longer duration is associated with low risk
of hypertension, diabetes, metabolic syn-
drome

Inter  preg- | Avoid interval <6months and explain
nancy inter- | about risk and benefits of repeat pregnan-
val cy within 18months

Depression Screen, counsel and treat
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In high risk condition like hypertensive disorders of
pregnancy there are acute exacerbations and thus
merit particular attention. As physiological changes

pressure decreases within 48hours of delivery but
increases again 3-6 days post-partum. Thus it is
recommended to monitor BP for 7-10days after

of pregnancy reverts to non-pregnant state, blood delivery.
Table 4: Specific recommendations in such conditions.®
Condition Counselling Interpregnancy test | Goals Medication of concern
Gestational Increased risk of Evaluate BP for - BP<120/80 mmhg | Ace inhibitor,
hypertension | - chronic hypertension (3%), resolution of - Maintain healthy | angiotensin receptor
- Pre-eclampsia (7%) hypertension weight blocker
- recurrence (11%). - Discuss about
- cardio vascular disease (1.5-3 aspirin for future
times) pregnancy
Pre-eclampsia | Increased risk of Evaluate BP for - BP<120/80 mmhg | Ace inhibitor,
- recurrence (16-23%), resolution of - Maintain healthy | angiotensin receptor

and gestational hypertension

- chronic hypertension (2%) | hypertension

weight blocker
- Discuss about

- maternal morbidity and
mortality.

- Uncontrolled hypertension
leading to end organ
damage, renal disease and
cardiovascular disease (1.7
times)

- myocardial infarction and
strokes (1.8 times)

(6-12%). aspirin for future
- cardio vascular disease (1.5-3 pregnancy
times)
- stroke (2-3 times)
Chronic Increased risk of Evaluate BP for - BP<120/80 mmhg | Ace inhibitor,

hypertension | - gestational hypertension resolution of
(9%), Pre-eclampsia (14%). hypertension

- Maintain healthy | angiotensin receptor
weight blocker

- Discuss about
aspirin for future
pregnancy
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Introduction

Epilepsy is one of the most prevalent neurological
condition encountered in pregnancy with an
estimated globalincidence of 6.85 per 1000 women.!
Overall about one in every three epileptic pregnant
patients will show an increase in frequency, while
the remainder will show a decrease or no change.
However, if epilepsy is under control prior to
pregnancy, then there is reduced risk of worsening
in pregnancy.

In women who are pregnant, the volume of
distribution and the hepatic metabolism of
antiepileptic drugs (AEDs) are increased. This, along
with decreased compliance with AEDs because of
concerns about their effects on the fetus, leads to
an increase in seizure frequency.

Most pregnancies are uneventful in women with
epilepsy, and most babies are delivered healthy
with no increased risk of obstetric complications
in women. A study was carried out to compare
children at 2 years of age who were born to women
with epilepsy (WWE) vs healthy women and assess
the association of maximum AED exposure in the
third trimester and subsequent cognitive abilities
among children of WWE. The outcome did not differ
between the two groups.?

Women with epilepsy have a small increased risk of
pregnancy complications that include spontaneous
abortion, hemorrhage, hypertensive disorders,
preterm birth, fetal-growth restriction, and cesarean
delivery.

Postpartum depression rates are also reportedly
higher in epileptic women.

Preconception Care

Preconception counselling should be available
to all women with epilepsy who are considering
pregnancy. Successful management of these
pregnancies ideally involves prepregnancy
consultation and close collaboration between
the obstetric and neurology providers as a
multidisciplinary team.

its implications. They must be made aware of a
number of issues relating to future pregnancy,
including methods and consequences of prenatal
screening, genetics of their seizure disorder, of the
different types of epilepsy and their presentation
to assess the specific risks to the mother and baby,
teratogenicity of AEDs, folic acid and vitamin K
supplementation, labor, breast feeding, child
care, the risks of self-discontinuation of AEDs and
contraception.>™

WWE should be informed that the risk of congenital
abnormalities in the fetus is dependent on the type,
number and dose of AEDs.

Anti epileptic drugs(AED)- The old AEDs generation
(benzodiazepines, phenytoin, carbamazepine,
phenobarbital and valproic acid) are known to cross
the placenta and hence can affect the fetus and
are teratogenic. Various studies have found that
the more widely used newer AEDs, (lamotrigine,
levetiracetam and topiramate) have low risk for
teratogenesis, but that topiramate exposure early
in pregnancy may be associated with dose-related
teratogenesis.* When treating pregnant women
who have epilepsy, the risks of increased seizure
frequency versus the risks of AED use must be
weighed carefully.

Minor congenital malformations, such as facial
dysmorphism, stubby distal phalanges and other
anomalies (fetal hydantoin syndrome/ fetal
antiepileptic syndrome) occur in 6-20% of infants
exposed to AEDs in utero; this value is two times
greater than the value reported in the general
population.® Genetic predisposition may have a role
to play in these teratopathies.

Combination therapy is known to increase
malformation rates further. Valproate is significantly
more teratogenic than carbamazepine, and the
combination of valproate sodium and lamotrigine
or topiramate is particularly teratogenic.**

Attempt should be made to decrease
pharmacotherapy to monotherapy at the lowest
effective dose of the AED in preconception period.

- WWE should be provided with verbal and - The American Academy of Neurology recommends
written information on prenatal screening and consideration ~ of  antiseizure  medication
LHMC, Issue 2, April, 2023 23



discontinuation before pregnancy in suitable
candidates. These include women who satisfy the
following criteria:

(1) have been seizure-free for 2 to 5 years, (2) display
a single seizure type, (3) have a normal neurological
examination and normal intelligence, and (4) show
electroencephalogram results that have normalized
with treatment.'

Folic acid supplementation All WWE should be
advised to take 5 mg/day of folic acid prior to
conception and to continue the intake until at least
the end of the first trimester to reduce the incidence
of major congenital malformation. Pre-pregnancy
folic acid 5 mg/day may be helpful in reducing the
risk of AED-related cognitive deficits."

Avoidance of stress, alcohol, smoking, screen time,
deprivation of sleep. These factors influence seizure
frequency and hence, patients should be assessed
regularly for the same. Healthcare professionals
should be alert to signs of depression, anxiety
and any neuropsychiatric symptoms in mothers
exposed to AEDs.

Genetic counseling, while currently only possible
in a minority of patients, may lead to a better
understanding of the epilepsy aetiology, co-
morbidities, prognosis and recurrence risks.®

Ante natal care

Physiological changes during pregnancy can
significantly alter antiepileptic drug (AED)’s
absorption,  distribution,  metabolism  and
elimination, thus influencing their plasma

concentration. The levels of most antiepileptic
drug (AED) concentrations are reduced during
pregnancy and this may increase seizure frequency.
This alteration is as a result of decreased absorption
in the gastrointestinal tract and increased clearance
(both renal and hepatic). Albumin levels fall in
pregnancy leading to lower total drug levels. These
changes reverse back in the postpartum period.’

Patients should be advised strict adherence to AED
and to never stop or change AEDs abruptly without
an informed discussion.

AED level monitoring- Although therapeutic drug
monitoring could guide adjustment of AED dosage
to achieve good seizure control, avoid seizure
precipitation during pregnancy or symptoms of
toxicity after birth, their concentrations may be
unreliable because of altered protein binding. Free
or unbound drug levels, although perhaps more
accurate, are not widely available. More research

on therapeutic drug monitoring of AED use during
pregnancy is still needed. °

In pregnant women presenting with seizures in
the second half of pregnancy which cannot be
clearly attributed to epilepsy, immediate treatment
should follow existing protocols for eclampsia
management until a definitive diagnosis is made by
a full neurological assessment.

The workup of these patients should involve
a neurologic examination, a complete blood
count(CBC), serum electrolytes, MRI  Brain
and electroencephalographic examination in
consultation with a neurologist.

Maternal surveillance -Because of the increased
risk of neural tube defects, an MSAFP screening
test should be offered. Amniocentesis for alpha-
fetoprotein and acetylcholinesterase may be
considered if indicated.'

Fetal surveillance- WWE should be directed to
undergo a detailed fetal anomaly scan between
18 and 20 weeks, with special emphasis on facial
structures, nervous system (neural tube defects)
and cardiovascular system. A fetal echocardiogram
should also be considered to diagnose potential
cardiac anomalies. Serial growth scans are required
for detection of small-for-gestational-age babies
and to plan further management in WWE exposed
to AEDs.'0

Intrapartum care- An |V line should be secured in
anticipation of seizures.

Access to ICU care in situation of seizure or status
epilepticus to be pre-planned.

Labor management should be based on routine
standards of care. Most WWE are able to achieve
vaginal delivery. Attention must be paid to avoid
hyperventilation and maternal exhaustion with
good labor analgesia.

Continuous fetal monitoring is recommended.

Manage seizures intravenous

benzodiazepines.®

acutely  with

Status epilepticus management- Seizure activity that
is ongoing and lasts for more than 30 min or recurrent
seizure without full recovery of consciousness between
episodes is defined as status epilepticus.

First aid measures aim to avoid injury, maintain
airway, administer oxygen should be started
immediately. Assess the fetal heart rate or fetal
status. Rule out eclampsia.'?

Administer a bolus of lorazepam (0.1 mg/kg) or
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midazolam (0.2mg/kg). If the seizures are not
controlled, administer phenytoin loading dose (20
mg/kg) or levetiracetam (20-30mg/kg) with cardiac
monitoring. Phenytoin to be continued at the
rate of 4-7mg/ kg/ day, given in 2-4 divided doses
according to response. The dose of midazolam
can be increased to 0.6mg/kg. If this also is not

successful, load phenobarbital (5mg/kg) and
continue it at a rate of 1-5mg/kg/hr. Propofol and
other anaesthetic drugs may be added to achieve
control 8

Check laboratory findings, including electrolytes,
AED levels, blood sugar, and toxicology screen. If
fetal testing results are non-reassuring, move to

emergent delivery.

Postpartum care

WWE and their caregivers need to be aware that
although the overall chance of seizures during
and immediately after delivery is low, it is relatively
higher than during pregnancy, more so because
of increased stress, sleep deprivation, missed
medication and anxiety.

WWE should be advised to continue their AEDs
postnatally. Mothers should be well supported
in the postnatal period to ensure that triggers of
seizure deterioration such as sleep deprivation,
stress and pain are minimised.

If the AED dose was increased in pregnancy, it
should be reviewed within 10 days of delivery
to avoid postpartum toxicity. Patients should be
assessed by a neurologist to adjust the AED dose.

WWE who are taking AEDs in pregnancy should
be encouraged to breastfeed. Based on current
evidence, mothers should be informed that the
risk of adverse cognitive outcomes is not increased
in children exposed to AEDs through breast milk.
But also, any signs of neonatal sedation should be
looked for.16

Postnatal mothers with epilepsy at reasonable risk
of seizures should be accommodated in rooms
where there is provision for continuous observation
by a care giver, partner or nursing staff.

WWE should be screened for depressive disorder in
the puerperium. Mothers should be informed about
the symptoms and provided with contact details for
any assistance."

Care of neonate

Vitamin K Prophylaxis- All babies born to WWE
taking enzyme-inducing AEDs should be given 1

mg of intramuscular vitamin K. Cord blood sample
should be submitted for clotting studies. Reports
of increased risk of spontaneous hemorrhage in
newborns suggest that the inhibition of vitamin
K-dependent clotting factors (ie, Il, VII, IX, X)
secondary to increased vitamin K metabolism and
the inhibition of placental transport of vitamin K
results from AED use. If the cord blood is deficient
in clotting factors, fresh frozen plasma may be
required to protect the newborn.!®"

Neonates should be monitored for adverse effects
associated with AED exposure in utero, and their
developmental milestones should be monitored.

Contraception

Copper intrauterine  devices  (IlUDs), the
levonorgestrel-releasing intrauterine system (LNG-
IUS) and medroxyprogesterone acetate injections
(DMPA) should be promoted as reliable methods
of contraception that are not affected by enzyme-
inducing AEDs. WWE taking enzyme-inducing
AEDs should be informed that a copper IUD is the
preferred choice for emergency contraception.
(WHO MEC2)

Women should be counselled that the efficacy of oral
contraceptives (combined hormonal contraception,
progestogen-only pills), transdermal patches,
vaginal ring and progestogen-only implants may be
affected if they are taking enzyme-inducing AEDs
(e.g. carbamazepine, phenytoin, phenobarbital,
primidone, oxcarbazepine and eslicarbazepine).

All methods of contraception may be offered to
women taking non-enzyme-inducing AEDs (e.g.
sodium valproate, levetiracetam, gabapentin,
vigabatrin, tiagabine and pregabalin).

Emergency contraception pills with levonorgestrel
and ulipristal acetate are affected by enzyme-
inducing AEDs. Women taking lamotrigine
monotherapy and oestrogen - containing
contraceptives should be informed of the potential
increase in seizures due to a fall in the levels of
lamotrigine."

Take home message The major pregnancy-related

risks to women with epilepsy are fetal malformations
and increased seizure rates. Anti epileptic drug, dose
modification in pre conception period and seizure
control by ensuring strict adherence to AEDs in
antenatal period along with fetal surveillance are the
main priority to avoid morbidity and mortality risks in
such patients. Adoption of effective contraception and
continuing AEDs are important in post partum period.
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Haemoglobinopathies are the commonest genetic

disorders including 270 million (7% of world
population) thalassemics  worldwide.  Clinically
significant haemoglobinopathies include a- and

[3-thalassemia, sickle cell disease (SCD), HbE and
HbC disease. Deletions or point mutations in a- or
B-globin genes cause abnormalities in the synthesis
or in the structure of haemoglobin, leading to a and
[ thalassemia respectively. The highest prevalence of
both diseases has been reported in the Mediterranean
area, Middle East, Indian subcontinent, Southeast Asia
and north coast of Africa. In India, the prevalence of
B-thalassemia carrier is 3-4%. About 10000-15000
babies with Thalassemia Major (TM) are born every
year. A higher incidence of hemoglobinopathies has
been observed in certain communities, such as Sindhis,
Punjabis, Guajrati, Bengalis, Mahars, Kolis, Saraswats,
Lohanas and Gaurs. HbS leading to SCD is highly
prevalent in the tribal populations of Southern, Central
and Western states reaching as high as 48% in some
communities. HbE is common in the North Eastern
states, and has a carrier frequency as high as 50%, in
some areas. HbD is present in about 3-4 % of people
in Punjab. However due to migration and intercultural
marriages the incidence is more generalised.

Haemoglobinopathies are classified as

follows

1. Qualitative disorders: They occur as a result
of genetic mutation involving globin protein
chain such as amino acid substitutions and
cause structural variations of globin chains.
Example: These mutations result in HbS, HbC etc.

2. Quantitative disorders: They occur as a result of
genetic defects that cause reduced synthesis of
globin chains. The globin chains are structurally

normal. Example: Thalassemia

Thalassemia is categorised into Major, Intermedia (TI)
and Minor or Trait according to severity. Thalassemia
Major(TM) requires lifelong blood transfusions and iron
chelation, whereas, Thalassemia minor is the carrier
state in which the person is clinically normal but there
is 25% chance of transmission of the affected genes
to the next generation due to autosomal recessive
nature of inheritance. Sickle Cell Disease is caused by
inheritance of two abnormal HbS genes, one from

each parent or HbS gene from one parent and HbE or
thalassemia gene from the other. Where both mother
and father are ‘carriers; there is a 25% chance that their
children may inherit the abnormal gene from both
parents and thus suffer from a severe thalassemia
syndrome or a Sickle Cell syndrome.

In India there is no universal screening programme
for haemoglobinopathies (commonly thalassemia) as
per World Health Organisation (WHO) directive that’
(public health) goals should never be set in ways to
impose genetic tests or reproductive decisions on
individuals. Hence the main aim of screening is to
reduce the number of affected births. The mission
of National Health Mission (NHM) is to ‘improve care
of all Thalassemia and Sickle Cell Disease patients
for their better future and to lower the prevalence
of haemoglobinopathies through screening and
awareness strategies. Hence, NHM has adopted
Preventive strategies aimed at creation of an informed
society that is willing to ‘voluntarily participate’ in
screening programme to achieve the public health goal
of reduction in prevalence of hemoglobinopathies. All
preventive options available at each step should be
clearly communicated and non-directive counselling
provided to enable the individual to make an informed
decision.

Individual groups where screening and diagnosis
are indicated:

Pre marital screening to be offered to those individuals
or couples who seekit, as it may not be acceptable to all
community due to diversities in social norm. However,
this may result in two options to a carrier couple that is
of not going ahead with marriage or to opt for prenatal
diagnosis later in each of the pregnancies whichever
is acceptable to them. Religious beliefs and customs
may also influence the decision. Screening younger
population in in schools and universities can be more
acceptable.

Universal adolescent screening for identification of
carriers in schools coupled with extensive education,
awareness and counselling programmes can ensure
awareness to either avoid marriages between two
carriers or avail prenatal diagnosis after marriage.
Community sensitisation and participation is necessary
for successful implementation of this strategy. The
tube-based screening tests and clinical detection of
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anaemia may also be done at Anganwadis for children
not going to school.

Preconception screening to be offered to those
individuals or couples who seek it with appropriate
genetic counselling. Most will opt for prenatal
diagnosis with termination of affected pregnancy.
Couple can also opt forPre-Implantation Genetic
Diagnosis (PGD) if available. Screening is essential for
all couples being evaluated for infertility and opting
for for assisted conception. If the woman is a carrier of
a significant haemoglobinopathy, her partner or sperm
donor should be screened and in case of an ovum
donor, latter should also be screened. Pre-conception
identification of carriers can be done at sub-centres by
ANM:s.

Pregnant women should be screened in all antenatal
clinics irrespective of the gestational age, prenatal
diagnostic tests can then be offered to carrier couples.
As most pregnant women are likely to come in contact
with health services, number of screened pregnant
women is expected to be high.

Universal new born screening (NBS) is being
implemented in areas with high prevalence of
sickle cell disease. This may also identify sickle cell
carriers, other variants and few cases of thalassemia
major. Dried Blood spot samples are obtained and
transported to District or State level lab for testing.
Universal screening of all children with severe anemia
(Hb <7 gm/dl) for Thalassemia Major is recommended.
This strategy will also identify many cases, though not
all, of Thalassemia Intermedia.

Screening of siblings and extended family members
of carriers and cases which is called the cascade
screening, is an integral component of the screening
strategy protocol. Some families with an affected child
may be either unwilling to communicate this diagnosis
to their extended family and occasionally misinformed
members of the extended family may try to distance
themselves from the family with affected child, hence
counselling is neccessary.

Preoperative/Preanesthesia screening should be done
in patients from ethnic groups where the prevalence of
Hb Sis high, as the presence of sickle Hb may influence
preoperative techniques and clinical management.

Pre and post-test counselling should be provided by a
haematologist, genetic counsellor, medical specialist
or paediatrician well versed with counselling of families
with haemoglobinopathies.

Screening for Haemoglobinopathies in
Community settings

A Stepwise Approach

The evaluation of the haematological picture should

be done for the presence and type of anemia in
peripheral smears and Red Blood Cell (RBC) indices.
Normal values are Haemoglobin: 12-17 gm/d,
Mean corpuscular Volume (MCV:80-100 fl) and
Mean corpuscular haemoglobin( MCH):27-32 pg.
Thalassemia major and intermedia have microcytic
hypochromic red cell indices with raised RBC counts(
also called mini Mentzer index). Peripheral smear
depicts anisopoikilocytosis (tear drop cells, target
cells), microcytosis, hypochromia, and nucleated red
cells. MCH is a more reliable parameter than MCV if
the samples are not run within a few hours. Atypical
b-thalassemia carriers may have a normal MCV and/
or MCH and these individuals may be missed while
screening. Carriers of variant Hbs like Hb E and Hb S
may also have normal indices in 20-30% of cases.

Mentzer index was described in 1973 by William C.
Mentzer. It is obtained by dividing MCV by the RBC
count and is said to be helpful in differentiating iron
deficiency anemia from beta thalassemia. The index is
calculated from the results of a complete blood count.
If the index is < 13, it is most likely ,thalassemia and
if >13, then more likely to be iron-deficiency anemia.
Tests selected for initial screening are those with low
cost and high negative predictive value.

Tube based Tests

NESTROFT (Naked Eye Single Tube Red cell Osmotic
Fragility Test): Screening test used for detecting beta
thalassemia trait). This test based on osmotic fragility
using 0.36% buffered saline has been used as a
preliminary screening test for b-thalassemia carriers
extensively in India. In view of the false negative results
seen in a small proportion of b-thalassemia carriers, it
is not recommended when an automated hematology
analyzer is available. If no other facilities are available it
can be used for preliminary screening for b-thalassemia
carriers. It has a sensitivity of 91-100%, specificity of
85.47%, positive predictive value of 66% and negative
predictive value of 97- 100%. Also, since iron deficiency
anemia is common in our population, many individuals
who are screened would have a false positive result.

T Y P

* | Buffered Saline Distilled Water

stilled fer (BS) (DS)

(BS)

Positive test negative test
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DCIP test (Di-Chlorophenol-IndoPhenol) is a screening + Cation exchange HPLC (Hb quantitation)

test for haemoglobin E done in eastern states like « Reverse phase HPLC (globin chain separation)
Assam and Bengal. HbE carrier if married to a person Principal

with beta Thalassemia trait, the couple can haveachild « Hemoglobin fractions separate based on their ionic

with transfusion dependent anemia . It has a 100% interaction
sensitivity, 98.7% specificity, positive predictive value + Each hemoglobin has its own characteristic
of 98.6% and negative predictive value of 100%. retention time and is measured from the time of

T sample injection into the HPLC to the maximum
point of each peak.

. Identification of unknown hemoglobin is achieved
through comparison with known hemoglobin
retention times

Genotype HbA2 HbF Variant Hb
Normal 23-35% |<2
Beta Thal Trait 4-8 0.5-4
Delta beta thal trait | <3 5-20%
HPFH Normal 15-30%
HbS trait 3-4% 35-40%
HbD trait Normal 40-50%
HbE trait Normal 25-30%
Sickle cell solubility test
The solubility test is better for mass screening of
HbS carries, because it is rapid (takes just about 5
min), reliable with minimal observer variation, does ="

not need any microscope and requires a small blood
sample. It is cost-effective test with a sensitivity of
100%, specificity of 91.66%, positive predictive value :
of 80% and negative predictive value of 100%. 000 | 1o | 200 soo  ato 60 sto | 700 | oo voo

Fig1: Peaks of Haemoglobin variants in HPLC

HPLC advantages

1. HPLC is automated, requires less staff and can run
more samples in a short interval of time.

2. HPLC usually separates Hb A, A2, F, S, C, D Punjab
and G Philadelphia from each other.

3. HPLC is also applicable for the quantification of

( \J ] HbA1c for the monitoring of Diabetes Mellitus.
4. Small quantity of samples (5 ml) is sufficient for
AA AS analysis; this is especially useful in paediatric
patients.
TTié presence of HOA The resulting tactoids of 5. Quantification of normal and variant hemoglobin is
under these same HbS causes the solution to available on every sample.
conditions results in a TEMAiT turhid:
clear red solution. Disadvantages
1. HbH and HB Barts are difficult to identify and cannot
Application of protein-based screening quantitate.
methods- Diagnostic test 2. Minor peaks due to aging and glycosylation.

3. Hemoglobin A2 cannot be differentiated from Hb E
and Hb Lepore.
4. Many variants show similar retention times.

+ High performance liquid chromatography (HPLC) is
based on whether the mobile phase is polar or non
polar:
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Cellulose acetate electrophoresis: Electrophoresis of
freshly prepared hemolysates on cellulose acetate
membranes at alkaline pH followed by elution of
the bands for quantitation of HbA2 is accurate in
laboratories that have adequate experience with
this technique. However, it is time consuming and
cumbersome and is much less used where automated
HPLC is available. Densitometric scanning is not
recommended for quantitation of HbA2. Cellulose
acetate electrophoresis is a cost effective approach for
screening for Hb S coupled with the solubility test. Hb
H will also be detected as a fast moving band using
this technique. Other variants such as Hb E, Hb Q India,
Hb Lepore, Hb D Punjab and HbD Iran will also show
altered mobility.

All population screening protocols have limitations
and detection of all of the asymptomatic states is not
possible. Beta- thalassemia carrier genotypes referred
to as ‘silent’ carriers will not be detected on screening
or by HPLC. Only carrier states with clear diagnostic cut
off values are detectable. Some of the values will fall
in equivocal range and may lead to missed detection.
Presence of anemia and alpha thalassemia modifies
the RBC indices and Hb fractions.

Screening and identification of Alfa thalassemia
carriers can be identified at birth by screening cord
bloods for the presence of Hb Bart’s, a fast moving Hb
on cellulose acetate electrophoresis. HPLC will show
a spike at the beginning of the chromatogram but
the Hb is not quantitated or identified. It is difficult to
identify a+ and a0 thalassemia carriers (-a/aa) or (-/
aa) in adults using haematological investigations. The
MCV and MCH levels and RBC counts will be similar
to b-thalassemia carriers but the HbA2 levels will be
low or normal. Occasional HbH inclusion bodies may
be picked up if the reticulocyte smear. DNA analysis is
needed for identification of carriers of a-thalassemia.
Hb H disease can be easily identified by the presence
of Hb H inclusion bodies and a fast moving band on
electrophoresis.

HPLC graphs:

Beta thalassemia intermedia- HPLC from a patient
with B thalassemia intermedia. The majority (~70%)
of the haemoglobin is haemoglobin F (green arrow).
The main differential for such a high HbF is hereditary
persistence of fetal haemoglobin (HPFH). However,
HPFH is a benign condition which not associated with
anaemia hence makes this diagnosis unlikely (Fig 2).
There is normal haemoglobin A (red arrow), as well as
a slightly increased fraction of haemoglobin A2 (4.6%,
blue arrow). The low fraction of HbA2 makes Hb E
unlikely, as it is usually present in quantities of ~30%.

Peak of 29% Hb F with normal A2 is HPFH(Fig 3). An Hb
D peak of 87.9% is suggestive of Hb D (Fig 4).

45.0

| HbF =71%
37.54 '
HbA noirmal
]

~

30.0+
22 .54

15.04 HbAa =4.6%- slight increase
. - | .

7.5

Fig 2. Beta Thalassemia Intermedia
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Fig 3. Elevated Hb F (29.1%) suggestive of HPFH.
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Fig 4. Chromatogram of Hb D Punjab homozygous
depicting Hb D( 87.9%).

In pre-conceptional period when is the molecular
diagnosis required in Hemoglobinopathies?
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Hb S Key
B thal O No genetic risk
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Hb Lepore [ Less serious genetic risk

Hb E [ Hidden genetic risk
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Hb D “not D Punjab”
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Not a carrier

H:

Figure 5: A haemoglobinopathy tool depicting the
anticipated clinical severity associated with the occurrence
of different homozygous or compound heterozygous states.
Peter Turnpenny, Sian Ellard, Ruth Cleaver.Emery’s Elements
of Medical Genetics and Genomics 16 Edition 2020.

This tool is a ready reckoner to assess the risk of
affected off-springs amongst various combinations
of Haemoglobinopathies amongst couples. Couples
with ambiguous hemoglobin testing results or
unusual phenotypes are candidates for DNA testing.
Hb A2 levels between 3 to 3.5% may be a case of silent
carriers hence molecular testing is required to confirm
the diagnosis. Those couple who fall in a positive
genetic risk category with reference to Figure 5 need
to undergo prenatal molecular testing. Individuals
with B-thalassemia trait or hemoglobin trait may have
coincident a-thalassemia trait that is masked by the
microcytosis associated with the B-globin disorders,
and thus a-globin DNA testing should be performed to
evaluate risk to offspring of hemoglobin Bart’s hydrops
fetalis. It is not cost-effective for DNA laboratories to
perform analysis on all Thalassemia cases. The majority
of couples at risk of having a child affected with (3
thalassemia or Sickle cell Disease should be identified
initially by routine laboratory techniques through the
antenatal screening programme. The diagnosis of a
thalassemia is more complicated because DNA analysis
is the only accurate way to distinguish between a+ and
a0 thalassemia. Furthermore, non-deletional forms of
a+ thalassaemia are more common than was thought
and rapid methods for their detection are not available.

Prenatal Diagnosis: The couples in whom the mutation
has been marked due to earlier affected progeny or
preconception screening, they can be offered invasive
testing in the form of either Chorionic Villus sampling
or Amniocentesis depending in the period of gestation
for Sanger sequencing in the prenatal sample. The
mutation studies (HBB gene sequencing with trio-
couple and fetus) is offered in case the mutation has
not been identified in the couple in the preconception
period.

There are 22 common mutations and other rare
ones causing beta-thalassemia in Indians, the point
mutation detection by different strategies should be
applied for the diagnosis of each variant type, which
can be divided into two groups:

1) Non-deletional variants, including single nucleotide

substitutions and short insertion/deletions

2) Large deletions and duplications.

Limitations of prenatal diagnosis:

+ There is a 2% laboratory error reported.

« Termination of pregnancy in case of an affected
child, which is difficult for the mother, and may be
ethically unacceptable for many people.

+ Post-test counselling is extremely important to
help the couple cope with emotional stress due to
attachment towards their yet unborn child.

Algorithm for Prenatal diagnosis

At Regional Centres Screening for six common beta-thal
mutations, (Reverse Dot Blot/ARMS+PCT-Electrophoresis

Y

Diagnosis possible 85-
90% of families

Diagnosis not possible
10-15% of families

Diagnosis possible Refer to Regional Centre

10-12% (ARMS for remaining 22
mutations
Diagnosis not possible
DNA sequencing

Summary: Screening for identification of carriers of
hemoglobinopathies should be done before marriage
or after marriage before conception or during the early
antenatal period. Measurement of red cell indices
and quantitation of HbA2 , Hb F and other variant
Hbs are recommended for diagnosis of b-thalassemia
carriers and heterozygotes of other Hb variants using
automated HPLC. Capillary electrophoresis is also
emerging as a suitable technique for screening and can
be used. Both governmental and nongovernmental
organisations have been conducting public awareness,
screening, and genetic counselling programs aiming
to reduce the disease burden throughout India for
almost half a decade. The states of West Bengal and
Gujarat have well established thalassemia control
programs that conduct screening and education,
keep electronic records of patient data, and carry out
prenatal diagnosis. Screening for SCD is performed in
endemic regions, such as the state of Chhattisgarh.NBS
for SCD is also carried out in some centres, and the use
of dried blood spots has enabled screening of home
deliveries.
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Reducing Prevalence of Anaemia at Childbirth in Booked

Pregnant Women: A Quality Improvement Initiative
Shilpi Nain’, Manju Puri?
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Introduction

Problem description

Anaemia in pregnancy is a common and potentially
reversible risk factor associated with increased
maternal and perinatal morbidity and mortality. It is
also associated with preterm births, low birth weight,
birth asphyxia and impaired cognitive development of
the newborn later in life. Antenatal care is considered
as the key element in healthcare delivery system.
The important antenatal interventions to prevent
anaemia include iron and folic acid supplementation,
deworming and dietary counselling

In India, the proportion of women receiving at least
four antenatal care visits increased from 51.2% in 2016
to 58.1% in 2019." However, the prevalence of anaemia
in pregnant women increased from 50.4% to 52.2%
compared to a global prevalence of 36.5%.2

Available knowledge

During pregnancy, anaemia adversely impacts not
only the mother, but also the fetus and subsequent
child health outcomes.®* Iron deficiency is the most
common cause of anaemia (IDA) worldwide and
remains a significant cause of morbidity.®

Government of India (Gol) initiated National Nutritional
Anemia Control Programmein 1990 which was followed
by a targeted ‘Anaemia Mukt Bharat’ Intensified
National Iron Plus Initiative (I-NIPI) programme in 2018
with the aim to decrease the prevalence of anaemia
among pregnant women from 50% in 2015-16 to 32%
in 20227

Gol recommends screening for anaemia by
haemoglobin estimation at first visit, 28 weeks, and 36
weeks of gestation. Despite these recommendations
and an increasing number of women receiving
antenatal care and having institutional births, the
problem of anaemia remains unabated. Hence, we
planned a quality improvement (Ql) initiative to reduce
the prevalence of anemia among antenatal women
booked at our facility.

Rationale

Baseline data (March, April and May 2021) showed
that 86.2% women were anaemic at childbirth, 45.2%
of these anaemic women were booked (had at least

4 antenatal visits) at our facility. It was important
to understand the reason of anaemia at the time of
childbirth despite these women attending regular
antenatal clinics and getting free iron folic acid tablets.
We focused on the processes involved in screening
for anaemia, routine IFA supplementation and related
counselling, deworming and dietary counselling
received by the women attending the antenatal clinic.

Specific aim

Our specific, measurable, achievable, relevant and time
bound aim was to reduce the prevalence of anemia
in booked pregnant women admitted in labour from
baseline 45.2% to 32% in four months starting from 1%
July, 2021.

Methods
Context

Ours is a public health care facility attached to a
medical college and located in central Delhi. Our
department has five units. The obstetrical team of each
unit includes four consultants and six resident doctors
(two senior residents and four postgraduate students).
Each unit has weekly one antenatal clinic attended by
250 to 300 pregnant women every OPD.

Majority of our pregnant women are from lower
socioeconomic status. After registration at the entry of
OPD, the pregnant woman gets her blood pressure(BP),
weight and height estimated by the nursing officers.
The woman then visits her obstetrician for antenatal
check-up. Advice for measuring haemoglobin at first
visit, 28 weeks and 36 weeks’ gestation is pre-printed
in the hospital’s antenatal card in the investigation
column. A Laboratory technician is posted in the OPD
and tests haemoglobin by digital haemoglobinometer,
whenever ordered by the obstetrician. Haematinics are
dispensed from hospital pharmacy at the end of visit.
(FIGURE 1)

The department conducts approximately 10,000 to
12,000 births annually. Antenatal women presenting
with labour pains or planned for induction of labour are
admitted to Labour Room. Every parturient undergoes
haemoglobin estimation and it is recorded in labour
register.
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Woman reaches OPD for Antenatal visit

| Guard sends the woman inside the OPD |

1

Registration clerk notes down name and sends
woman to nurse for BP, Weight

Nurse checks BP, and weight of woman and sends her to
obstetrician for examination

Technician does spot haemoglobin estimation

Doctor takes history, examines the pregnant woman, and advises investigations
including point of care Haemoglobin assessment if woman looks pale or is a
new registrant, also prescribes haematinics

Woman may or may not return to obstetrician
to show the report
L

| The obstetrician alters the prescribed dose of haematinics |

Woman goes to pharmacy placed some distance
away from ANC OPD

Woman leaves for her home

FIGUREI

Intervention
Pre-intervention phase (March 2021 to May 2021)

POLICY

- Not all women were offered
Haemoglobin estimation at
28 and 36 weeks as per Gol
recommendations

- Albendazole was not

prescribed as per Gol PROCEDURE
guidelines - Many women went

- CBC was not ordered for all home without
pregnant women at first visit Haemoglobin

- CBC with PS was not offered estimation
to women with mild anaemia - Many women
(10-10.9 g/dl) did not return to

- No information pamphlets obstetrician to show
were available the report

at childbirth

Wl

PERSON
- Doctors were not highlighting

and investigating women with PLACE
mild anaemia - Pharmacy was away
- Doctors were not familiar from the OPD
with Gol guidelines for testing - There were no directions
haemoglobin and prescribing for the pregnant woman
iron to move from one room
- Laboratory technician was not to another in ANC OPD
available throughout OPD and to reach pharmacy

- Pregnant women were in a
hurry to go home, so did not
get haemoglobin tested

-The pharmacist did not
dispense the medicines as
per modified prescriptions for
anaemic women

- The pharmacist did not have
time to explain how to take
medicine due to long queues

- Pregnant women took iron and
calcium tablets together

FIGUREIII

A team comprising of consultants, resident doctors,
nurses, and laboratory technician was formed to
address the problem. They assessed the baseline
data and analysed the reasons of high prevalence of
anemia in booked antenatal women birthing at our
tertiary care facility (FIGURE Il). It was observed that
screening for anaemia at various gestational ages as
recommended by the Gol was not being followed.

Intervention phase (June 2021 to November 2021)

As the part of multimodal quality improvement
initiative, we adopted distinct pathways at each
antenatal visit for screening, prevention and
treatment of anaemia, advised relevant investigations
and managed anaemia according to the standard
guidelines. The goal was to enhance screening and
management of IDA during antenatal period and
thereby reduce the prevalence of anaemia at birth.

Woman reaches OPD for
Antenatal visit

|Guard sends the woman inside the OPD|

eam members reminded o
anaemia screening pathway
before each OPD in morning
huddle

Registration clerk notes down name and
sends woman to nurse for BP, and weight

Nurse checks BP and weight and directs her to get Hb done if
first visit/ 28 week or 36 weeks’ gestation

Technician does spot haemoglobin test, put a coloured identification
sticker and gives handout for dietary advice to anaemic women

Technician guides her to respective OPD room for check-up |

Doctor screens the|,
woman N

4

Technician sends the
performance report at end
of OPD to the team leader

for confirming women with

moderate anaemia

Hb done at firsi
visit, 28 weeks, 36
weeks’ gestatiol

No

Doctor examines, prescribes further investigations, appropriate treatment and
sends her to anaemia room for re-counselling

) &

The woman collects medicines from medicine counter in OPD

Woman leaves for her home

FIGURE Il

Interventions were implemented in the antenatal
OPD directed at the problems one-by-one through
multiple plan-do-study-act (PDSA) cycles and the steps
were modified as per feasibility. The interventions are
mentioned below:

- Emphasis on hemoglobin testing: Before starting
OPD, a reminder was given to OPD nurses and
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doctors by the team leader during the morning
OPD team huddle. Staff would direct all women
to get their spot haemoglobin done at their first
visit, 28 weeks and 36 weeks’ gestation. Examining
doctor would further confirm if eligible women
had their hemoglobin tested during consultation
and directed those without hemoglobin to the
laboratory technician for haemoglobin estimation
after obstetric examination with the advice to show
the report once it was done. (FIGURE Ill)

« Ensuring availability of hemoglobin testing
facility: Hemoglobin was tested through finger-
prick method using the HemoCue (Digital
haemoglobinometer).  Laboratory  technician
recorded number of Hemoglobin tests performed
and was asked to put a sticker over the antenatal
card of anemic women for the ease of identification.
An extra Haemoglobinometer was kept as a stand-
by. Replacement was arranged if the laboratory
technician went on leave.

« Anaemia room: A room in OPD was designated
as anaemia room where all women with anaemia
would be sent from other consultation rooms after
examination. In this room, it was checked if the
anaemic mothers had been offered appropriate
investigations and treatment. They were provided
counselling and were followed up in this room
later with the investigation reports for extended
workup wherever indicated like serum Ferritin level,
serum Vitamin B12 level, serum folic acid level. Their
compliance to treatment was checked. Later in this
room, samples were drawn for Serum Ferritin in
women planned for parenteral iron therapy.

- Dietary counselling: Charts showing high protein
and iron rich foods were prepared, printed, and kept
with the laboratory technician to be handed over
to women detected as anaemic on haemoglobin
estimation. The attending doctor would counsel
the woman.

« Ensuring dispensing of hematinics from the
Antenatal OPD: Facility for dispensing hematinics
to antenatal women was shifted from general
pharmacy tothe antenatal OPD to save the pregnant
women from hassles of standing in long common
queues with other patients in front of pharmacy.
The nursing staff would dispense the hematinics.

« Emphasis on proper intake of hematinic: Staff
dispensing hematinics counseled the woman on
proper intake of Iron and folic acid tablets and
calcium tablets. Compliance to intake of hematinic
was checked by the examining doctor.

- Arrangement of dispensing deworming tablets
from the OPD: All antenatal women got tablet
Albendazole once, any time after her first trimester
as per Gol guidelines and was dispensed from OPD
counter.

« Administration of injectable ferric carboxymaltose
towomenwith IDA: Antenatal women at 28-34-week
gestation, diagnosed with iron deficiency anaemia
(with ferritin less than 15mcg/dl, negative for
haemoglobinopathies on High Performance Liquid
Chromatography (HPLC) and non-responsive to oral
iron in therapeutic doses, injection ferric carboxy
maltose (FCM) was offered and administered.

- Appropriate management was offered in the
presence of other deficiencies: A significant number
of women were diagnosed with macrocytic or
dimorphic anemia on CBC and peripheral smear
and documented Vit B12 deficiency. They were
prescribed appropriate treatment.

Post intervention phase (December 2021 to May
2022)

This phase assessed the impact of the interventions
introduced in the second phase. We followed the
trends and continued re-emphasis whenever needed.

MEASURES

Data collection

We collected data prospectively for a period of 15
months from March 2021 to May 2022. All women
attending our antenatal OPD were the target
population. Total number of women attending the
antenatal OPD, number of pregnant women between
28-34week gestation and number of women found
anaemic was collected from register maintained by the
laboratory technician.

The haemoglobin at delivery was noted from the
labour room register. Data was collected weekly by
the resident doctors. The characteristic of interest
was the percentage of women anaemic at childbirth,
calculated as-

number of booked pregnant women (with 4 or more
antenatal visits at our facility) birthing in the labour
room with a haemoglobin level of < 11 gm%) / total
number of booked women delivering at our facility.

Statistical analyses

Laney’s P’ chart was used to analyze the percentages
and change points (major shift in the trend) were
identified as per rules® This paper is written in
accordance to SQUIRE guidelines.’

LHMC, Issue 2, April, 2023

35



Result

The Laney’s P chart revealed declining trend of anaemia
in delivering women. We split the entire time series into
three segments (segment 0: Pre-intervention phase,
Segment 1: intervention phase, Segment 2: post-
intervention phase). Each segment has its own average
and Upper Control Limit (UCL) and Lower Control Limit
(LCL). The chart showed segment 1 having change
point towards the end suggesting significant positive
impact of the intervention.

Overall, the median prevalence of anaemia changed
from 46.02 (UCL 66.59, LCL 25.45) in segment 0 to 23.54
(UCL 36.54, LCL 10.55) in segment 2. This represented a
significant and progressive decline in the prevalence of
anaemia over the last one year. (FIGURE IV)

In addition, there was a progressive fall in percentage of
moderately anaemic women (42.8% to 24%). The goal
was achieved after 30 weeks and sustained thereafter.
(FIGURE V)

Discussion
Strength

Prevention of anaemia in  pregnancy s
multidimensional. For a pregnant woman to be non-
anaemic at childbirth, she needs to be monitored
diligently for 9 months. The impact of any intervention

takes about 2-3 months to show its impact on

the haemoglobin levels. The interventions in this
study were based on the Gol recommendations.
Majority of the providers were not paying adequate
attention to pregnant women with mild anaemia at
the registration visit. This resulted in these women
progressing to moderate or severe anaemia as the
pregnancy progressed to term. This project resulted in
sensitization of healthcare providers to the importance
of adhering to standard recommendations to reduce
anaemia, thereby sustaining the outcomes. It also
helped healthcare providers understand the quality
improvement methodology and appreciate its power
to solve complex problems.

Interpretation

Anemia Mukt Bharat strategy focuses on timely
screening by hemoglobin estimation and treatment
of anemia by hematinic supplementation, deworming
and improving diet. IDA is simple to diagnose and treat
but often remains undiagnosed and under treated.
Anaemia in pregnancy is often not paid attention to
compared to other medical disorders like diabetes,
heart disease or hypertension.

In low resource settings, RBC indices (Mean
Corpuscular Volume less than 80fL, Mean Corpuscular
Haemoglobin less than 28pg) and Mentzer Index

Laney P’ Chart of anemia in

booked women at child birth
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more than 13 may be used to diagnose the type of
anaemia.’® A serum ferritin level of less than 15 mcg/I
has a specificity of 98% and a sensitivity of 75% for iron
deficiency.”" Although guidelines do not recommend
routine serum ferritin estimation as a prerequisite for
initiating parenteral therapy, we tested serum ferritin
levels as a part of detailed anaemia evaluation in our
tertiary care hospital.

In 2018, Li Lin et al conducted a retrospective study
in China on 43,403 pregnant women to know reasons
for non-adherence to haematinics. Occurrence of side
effects (40%), lack of awareness of the importance of
IFA (30.2%), forgetfulness (14.4%), inadequate or lack
of IFA provision in health facility (12.1%) and fear of
side effects (3.3%) were noted as the primary reasons
for it."”> We found that the reasons for non-adherence
of IFA can be resolved by the healthcare providers
by improving the processes. Hence, by adhering to
standard guidelines for screening and management
of anaemia by simple process changes, we can bring
down the prevalence of anaemia in booked women at
delivery.

Oral iron supplementation is inexpensive, convenient,
and an effective method to prevent and treat IDA
in pregnancy. It is important to counsel the women
regarding the importance of normal haemoglobin and
need for compliance to prophylactic iron and folic acid
supplementation in pregnancy. In women, who are
non-compliant due to inability to tolerate oral iron or

in situations when IDA is diagnosed late in pregnancy,
rapid intervention is required. Intravenous iron
preparations are recommended in such situations.'™
Injectable iron for pregnant women was provided free
of cost in our public health facility. Most obstetricians
prefer using injection iron sucrose which can be
administered in the dose of 200 mg/day, 3 times a
week. However, injection FCM is recommended in
Anaemia Mukt Bharat Guidelines, can be administered
as single dose and saves the women from burden of
multiple visits.

In addition to the fall in percentage of women with
anaemia at childbirth, there was a significant decrease
in women with moderate or severe anaemia. Majority
of anaemic women had mild anaemia supporting the
effectiveness of the interventions. Additionally, we
found that Vit B12 deficiency was an important cause
of anaemia especially in last trimester of pregnancy.’
Administration of a single dose of intramuscular Vit B12
1000 pg was also included as one of the interventions
in women with macrocytosis, dimorphic anaemia and
Vit B12 deficiency.'

Limitation
Oral iron supplements are known to have
gastrointestinal side-effects. Non-compliance due

to side effects is an important cause of anaemia in
pregnancy. With focussed counselling and changing
the formulation, compliance can improve without the
use of injectable iron. However, in heavy load public
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facilities with limited manpower, there is limited time
for counselling.

Inlow resource settings and high prevalence ofanaemia
in pregnant women, complete iron studies may not
be a cost-effective option. Instead of complete iron
studies, we used serum ferritin estimation as a marker
of iron stores. Ferritin is an acute phase reactant, and
its levels may be raised in case of infection. It's serum
values need to be correlated with clinical picture.

Conclusion

Major public health problems can be addressed
by quality improvement methodology. It involves
patience, persistence and perseverance. We facilitated
theimplementation of the Gol guidelines for screening,
prevention and treatment of anaemia. Appropriate
counselling, tailored laboratory requisitions and iron
prescriptions helped in the reduction of the prevalence
of anaemia in booked pregnant women at childbirth.
The measures are simple to implement and can be
adapted by other facilities to reduce the unabated
burden of iron deficiency anaemia in the country and
globally.
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Care after GDM: Prevention of NCD
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Hyperglycemia in pregnancy (HIP) is one of the most
common medical condition complicating pregnancy
affecting 16.7% (21.1 million) pregnancies globally in
2021 as perlInternational Diabetes Federation estimates
and 70-90% of these cases of HIP are due to Gestation
Diabetes Mellitus( GDM) wherein hyperglycemia levels
are below the criteria for diagnosing overt diabetes
in non pregnant state.” GDM is one of the Adverse
Pregnancy Outcomes (APO) getting unmasked
due to inappropriate response to the normal
physiological adaptations of pregnancy to support
fetal growth and development and preparation for
postpartum lactation. It is well stablished that GDM
can adversely affect pregnancy outcomes and good
glycemic control during antenatal period ameliorates
immediate obstetrical and neonatal risks associated
with GDM. As blood glucose levels typically return to
normal ranges after delivery in these women, GDM is
generally perceived as strictly a medical condition of
pregnancy requiring management during antenatal
period only, but actually this diagnosis carries long
term health implications in terms of increased risk of
Non communicable diseases in both the mother and
the child. So GDM identifies a subset of women with
high risk for NCDs during the pregnancy which acts
as a biological “stress test” for the mother’s various
organ systems, most predominantly the metabolic
and cardiovascular systems, thus providing a potential
opportunity for primary prevention of these NCDs
early in their natural history.

Future Risk of NCDs in women with h/o
GDM

Risk of development of Type 2 Diabetes Mellitus
(T2DM)

Women with antecedent GDM have around 10 times
higher risk of development of type 2 diabetes in future
as seen in many studies [RR 9.51 (95% Cl 7.14-12.67)]°.
Even milder degrees of antenatal hyperglycemia that
doesn't meet the threshold for GDM diagnosis predicts
future risk of T2DM?3. This increased risk is due to shared
pathophysiology. GDM occurs in women in whom
pancreatic beta cells are unable to sufficiently increase
insulin to compensate for the physiological insulin
resistance occurring due to maternal adaptations
in pregnancy. So, these women have an underlying
defect in beta cell compensation which is both chronic
and progressive in nature. Chronic insulin resistance

also exists in these women placing increased secretory
demands on beta cells which leads on to worsening of
their function over time, thus increasing lifetime risk
of development of T2DM in women with a history of
GDM.

Risk of development of cardiovascular disease
(CVD)

History of GDM also predicts increased future risk
of CVD. A recent meta analysis involving more than
5 million women showed that women with GDM
history have two fold higher risk of developing CVD as
compared to the women without GDM*. This increased
risk is seen even in women who do not develop T2DM,
so GDM is an independent risk factor for CVD. Even
the levels of hyperglycemia in pregnancy in non GDM
range predicts higher future risk of CVD as compared
to their peers. Much of this increased risk occurs early
after GDM pregnancy, with 2.3 fold increased risk for
CVD reported in first decade postpartum.*

While the precise pathophysiologic basis of this CVD
risk remains uncertain, many women with GDM history
have an enhanced cardiovascular risk factor profile
that becomes apparent as early as 3 months after birth,
including higher rates of dyslipidemia, hypertension,
and metabolic syndrome. Also evidence suggests that
pre pregnancy cardiovascular risk profile can predict
subsequent development of GDM. Taken together this
suggests that women with GDM may have chronically
enhanced cardiovascular risk profile resulting in
increased lifetime risk of CVD.>In 2011, the American
Heart Association added GDM as risk factor for CVD.6
International Federation of Gynecology and Obstetrics
also suggests to acknowledge GDM as a predictor of
long term cardiovascular morbidity.”

Risk of development of other NCDs

In addition to T2DM and CVD, history of GDM also
increases risks of other major medical conditions
like advanced liver diseases, chronic renal disease,
ophthalmic conditions particularly retinopathy and
malignancies.Increasedriskof these medical conditions
is dependent on the intercurrent development of Type
2 Diabetes.

Risks of NCDs in the Offsprings

Offsprings of GDM pregnancies are at higher risk of
developing childhood obesity, Glucose intolerance
and later progression to type 2 diabetes and long term
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risk of cardiovascular disease. Importantly antepartum
treatment of GDM does not reduce these future risks in
the offsprings.

As GDM increases future risk of NCDs especially
Diabetes and cardiovascular disease, postpartum
period provides an opportunity for screening and
initiation of preventive measures.

Postpartum Screening

After GDM postpartum screening needs to be done
for altered carbohydrate metabolism/ type 2 diabetes
and cardiovascular evaluation. American Diabetes
Association recommends that after GDM pregnancy
glucose screening should be done within six months
after delivery.® Though its unlikely to detect overt
diabetes in early postpartum period (except for pre
existing diabetes cases first detected in pregnancy
hence sometimes labelled as GDM), detection
of prediabetes in these women is very high with
approximately one third (30%) women having impaired
glucose tolerance at 3 months after delivery.® FIGO
recommendsscreening at6-12 weeks for cardiovascular
evaluation and diabetes screening in all women with
Gestational Diabetes.” This timing coincides with the
routine postpartum visit also. Following measures are
recommended at this postpartum visit in cases with
recent GDM
« Cardiovascular risk screening by measuring Blood
pressure, Body Mass Index, evaluation of lifestyle,
smoking history and family history of CVD.
« Screening for diabetes by either with HbA1c or
fasting glucose or the oral glucose tolerance test
(OGTT)

Amongst screening tests, OGTT is preferred over
HbATc as in early postpartum period HbA1c levels
might not accurately reflect glycemic control due to
the impact of either increased red blood cell turnover
in pregnancy or blood loss at delivery (both of which
will promote reticulocytosis and thereby lower HbA1c
by virtue of less time for exposure to glycemia). Also
the OGTT provides greater sensitivity for detecting
pre-diabetes, particularly impaired glucose tolerance,
a high risk subset for future development of diabetes.
Screening at 6-12 weeks postpartum with OGTT
diagnoses Diabetes, Impaired Glucose Tolerance (IGT)
and Impaired Fasting Glucose (IFG) using non pregnant
criteria.

Prediabetes (IGT or IFG) detected on initial screening
should receive structured recommended interventions
to modify the risk of progression to overt diabetes.
Those women whose initial screening results are
normal, should undergo ongoing surveillance as all

GDM cases carry higher future risk of diabetes and
CVD. Various measures initiated at this time can modify
these risks of future NCDs in women with GDM history.
If initial OGTT is normal, every 3 years screening for
T2DM should be done. In cases of Prediabetes, annual
screening is recommended.

Breastfeeding

Breastfeeding not only benefits the infant but also
promotes recovery from the cardiometabolic stresses
of pregnancy. A recent systematic review and meta-
analysis of the association of breast feeding with the
postpartum risk of progression to T2DM in cases with
GDMhistoryreportedreducedrisksforbothpre-diabetes
(OR = 0.66; 95% Cl, 0.51-0.86) and T2DM (OR = 0.79;
95% Cl, 0.68-0.92)."° Longer duration of breastfeeding
is likely to have more effect. Breastfeeding for more
than 10 months has also been reported to decrease
the risk of diabetes mellitus at 2 years after delivery
by 57% in women with a history of GDM." Beneficial
effect of breastfeeding in reducing the risk of T2DM
in GDM cases is seen even after adjustment of weight
changes across childbearing years.'? Longer duration
of breastfeeding is also associated with improvement
in glucometabolic parameters, including lower fasting
glucose and enhanced insulin sensitivity, lower BMI
and improved lipid metabolism as demonstrated by
lower triglyceride levels and higher HDL cholesterol.
Thus, breastfeeding is potentially of great value as a
low cost preventative measure in preventing both
T2DM and related metabolic derangements in women
with a history of GDM. Though direct evidence for
prevention of CV disease in women with history of
GDM is currently lacking; but logically breast feeding
and improved post-partum lifestyle is likely to reduce
the risk significantly.

Lifestyle interventions

Lifestyle interventions including healthy diet and
physical activity prevent or delay progression to
T2DM in people with impaired glucose tolerance
and also decrease cardio vascular diseases. In
individuals at metabolic risk, lifestyle modifications
are recommended as first line approach. All women
with h/o GDM should be offered healthy lifestyle
modifications in post partum period to decrease risk
of NCDs in future.

Lifestyle interventions have been shown to reduce
postpartum weight, BMI and waist circumference in
women with previous GDM. This is likely to reduce
insulin resistance and thus lowering secretory demands
on beta cells and thus their functional deterioration
over time.
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A recent meta-analysis of 10 RCTs of lifestyle
interventions within 3 years of GDM pregnancy found
that such intervention reduced the risk of postpartum
diabetes as compared to controls

(pooled RR 0.57, 95%Cl 0.42-0.78)."* These findings
suggest thatall women with GDM should be counselled
and encouraged to adopt a healthy life style early after
delivery.

Overweight and obese women should join structured
programs to support the adoption of a healthy lifestyle
aiming to achieve a weight loss of =5% of initial body
weight over the first year. Evidence shows that even
modest weight loss delays progression from to T2DM.
Clinically meaningful weight loss (=5% initial weight)
is associated with moderate improvement in BP, low-
density lipoprotein cholesterol (LDL-C), triglyceride,
and glucose levels among individuals with overweight/
obesity.

Diet

Lifestyle modifications to reduce cardiometabolic
risks include adopting healthy dietary habits. High
calories intake over physiologic needs has been
linked to increasing NCDs including T2DM, obesity,
CVD), and other chronic conditions. Evidence from
scientific studies consistently showed a reduced risk
of T2DM with high intakes of cereal fiber or mixtures
of whole grains and bran with risk reduction upto
40%."* Behavioral counselling for healthy diet and
physical activity is also recommended for reducing
CVD incidence in at risk population.’

Women with h/o GDM should be encouraged to
modify their diets as follows to prevent NCDs'>¢:

+ Increase consumption of foods that are high in
fibre, such as wholegrain bread and cereals, beans
and lentils, vegetables and fruit.

+  Reduce the total amount of fat in their diet and eat
less saturated fat by choosing foods that are lower
in fat and saturated fat, for example

o0 Replace products high in saturated fat (such as
butter, ghee, some margarines or coconut oil)
with versions made with vegetable oils that are
high in unsaturated fat, or using low-fat spreads.

o Choose skimmed or semi-skimmed milk and
low-fat yoghurts, instead of cream and full-fat
milk and dairy products.

o Choose fish and lean meats instead of fatty meat
and processed meat products (such as sausages
and burgers).

o Grill, bake, poach or steam food instead of frying
or roasting (for example, choose a baked potato

instead of chips).

o Avoid food high in fat such as mayonnaise,
chips, crisps, pastries, poppadums (papads) and
samosas.

o Choose fruit, unsalted nuts or low-fat yoghurt
as snacks instead of cakes, biscuits, mixtures or

crisps.

Advise the woman to follow a low-fat diet that provides
30% of daily food energy as fat, distributed over three
main meals a day.

Reductions in sodium, and sweets/sugars are also
recommended.

Exercise

Regular physical activity has numerous health benefits
and should be encouraged in women with h/o GDM.
Regular exercise delays progression to T2DM in cases
with IGT. Both aerobic and resistance exercises improve
insulin sensitivity, glycemic control, lipid profile
and blood pressure. Physical activity also improves
cardiovascular health. Extensive observational data
supports recommendations foraerobic physical activity
for reducing ASCVD risk. As GDM history increases
metabolic risk, these women should be advised daily
physical activity such as brisk walking and reduction
in sedentary time."” They should engage in moderate
aerobic exercises for 150 minutes or vigorous exercise
for 75 weeks per week along with resistance training
twice per week. Itis also recommended to reduce daily
time spent in sedentary behaviour. Prolonged sitting
should be interrupted with bouts of light activity."”

Follow up

Depending on the high risk factors like obesity, family
history, blood pressure, lipid profile, postpartum
OGTT results, every 1-3 years review should be done
in these women with h/o GDM after initiating lifestyle
modifications. On these visits, check for weight, BMI,
waist circumference, blood pressure and screening test
for diabetes. Also reinforce the dietary and physical
activity modifications on these review visits.

Drugs
Metformin

Though intensive lifestyle modifications are
recommended as first line intervention in prediabetics
(IGT or IFG), drug therapy is required if woman is not
responding to lifestyle changes with deteriorating
glucose levels or she is not able to participate in
physical activity particularly if BMI is > 35 kg/™ " In
these situations Metformin is recommended as first
line drug therapy.”” Metformin has been shown to
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reduce the incidence of progression to overt diabetes
in prediabetics especially in women with h/o GDM.
In Diabetes Prevention Program (DPP) involving
overweight adults with pre-diabetes, while intensive
lifestyle intervention yielded the greatest reduction
in risk of developing diabetes in the overall study
population, in women with h/o GDM metformin effect
matched lifestyle modification, with both interventions
yielding »50% risk reduction compared to placebo'. In
the long-term follow-up of DPP participants, the effect
of metformin on reduction of incident diabetes in this
subgroup persisted over 15 years. 2°

Metformin should be started at low dose initially (
500mg once daily) and gradually increased to 1500-
2000mg/day. Renal function should be checked before
starting metformin and then twice yearly.

Other Drugs

Other pharmacological agents have also been studied
as intervention to prevent diabetes after GDM but
evidence is limited and no definite conclusions can
be drawn. Insulin sensitizing agents were shown
to reduce the risk of progression to T2DM in GDM
women, but safety concerns have limited their clinical
usefulness. There is limited evidence that combination
of Metformin with dipeptidyl peptidase-4 inhibitor
improves beta cell function but effect on risk reduction
for diabetes is not clear. Another promising drug
category for postpartum NCDs risk reduction in women
with h/o GDM is Sodium glucose co-transporter-
2(SGLT-2) inhibitors antidiabetic drugs as they offer
cardiovascular risk reduction above and beyond their
glucose lowering activity, thus raising the possibility of
single intervention preventing CVD & T2DM.

Conclusions

To conclude, GDM is not only a medical complication
of pregnancy, but rather a marker of chronic cardio
metabolic condition that carries lifelong implications.
GDM serves as an early indicator of future maternal
NCDs and risk modification can be done by early
interventions. Post partum period provides an
opportunity to risk categorize by screening and
initiate meaningful risk-reduction strategies. Although
evidence is limited on long term effectiveness of risk-
reduction interventions, the postpartum period should
still be the focus for actions such as prolonged breast
feeding, lifestyle modification (optimal weight goals,
exercise, dietary modifications, smoking cessation)
and controlling for cardiometabolic risk factors (blood
pressure, glucose, lipids, and weight gain) that may
help abate the development of future NCDs as early as
their preclinical stage, thereby interrupting a vicious

cycle of intergenerational transfer of disease.
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Point of care testing in obstetric haemorrhage:
Empowering the Obstetricians

Aishwarya Kapur', Kanika Kalra?
'Associate Professor, 2Senior Resident; Obstt.& Gynae, Lady Hardinge Medical College, New Delhi

Obstetric haemorrhage is the leading global cause
of maternal mortality worldwide. Postpartum
hemorrhage (PPH) accounts for as much as two-thirds
of cases of obstetric hemorrhage and for about one-
quarter of all maternal deaths worldwide. Despite
advancements in obstetric protocols, its prevalence has
only risen around the globe. Maternal mortality rates,
however, represent only the tip of the iceberg in terms
of the overall impact of major bleeding on maternal
health. Survivors of life-threatening hemorrhage often
face long-term health consequences including loss of
fertility, psychological trauma and sometimes even
sustain permanent organ damage. Thus management
of obstetric hemorrhage requires a proactive
approach to prevention, early recognition, and timely
intervention by a multidisciplinary team. It also calls
for further advances in order to refine our approach to
hemorrhage and manage it effectively to limit long-
lasting complications.

Current Dilemmas in Management of
Obstetric Hemorrhage

Conventionally, the assessment of hemostatic
competence in obstetric hemorrhage largely relies
on clinical observation and coagulation assays
including PT, aPTT, INR, Bleeding time, Clotting time
and Clauss Fibrinogen estimation. Visual estimation
of blood loss in PPH is now widely accepted to be
inaccurate.” Coagulation tests have the advantage of
wide availability and a high but they are limited by
lengthy turn-around times and low sensitivities for
determining the existence of hypocoagulopathy.? They
have poor correlation with severity of blood loss and
are unable to predict progression of PPH in a rapidly
evolving PPH scenario.> Derangement of PT, INR and
aPTT in the context of PPH usually does not occur until
4000-5000 mL blood loss.* Thus normal coagulation
assays can sometimes be falsely reassuring.

Most women, especially with mild to moderate PPH,
do not become clinically coagulopathic.® There is
growing evidence that the irrational use of fixed
transfusion ratios of RBC: FFP of 1:1 or 1: 2 often result
in overtransfusion, particularly of fresh frozen plasma
(FFP)® and sometimes increased rates of complications
due to transfusion such as transfusion-associated
circulatory overload and transfusion associated lung

injury. Thus there is increasing emphasis on goal
directed transfusion of blood products informed
by haematological investigations alongside clinical
assessment.

Point of Care Visco-Elastic Testing

The novel approach for the use of PCVT in obstetric
hemorrhage derives from the strategies and guidelines
commonly used in cardiothoracic surgery and trauma
resuscitation. It is particularly gaining popularity in
guiding management in post-partum hemorrhage.

PCVTs analyze the viscoelastic properties of whole
blood and assess the cumulative contribution of
the entire process of clot formation in achieving
hemostasis (from clot initiation through termination
to fibrinolysis).” Fibrinogen has been shown to be a
reliable marker for risk of severe PPH as it is the first
marker to fall when coagulopathy sets in. A fibrinogen
level of < 2 g/L has been shown to be associated with
12 times increased risk of severe PPH and a 100%
positive predictive value for progression to severe
PPH3.* PCVTs act as surrogate markers of fibrinogen
which can be used to both predict severity of PPH and
inform blood transfusion.

Encouraging data show these tests may enable early
identification and dynamic monitoring of dysfunctional
coagulation states. They have faster turnaround times
(15-20 min) compared to conventional coagulation
assays which is crucial to improve patient outcomes,
particularly in patients with amniotic fluid embolism
(AFE) who are at risk for an abrupt hemodynamic
collapse.® Furthermore, they can be followed serially
at the patient’s bedside in labor and delivery room,
operating room, and in the emergency department. If
correctly used as diagnostic adjuncts to conventional
methods, they have been shown to decrease blood
loss and blood product use in the postpartum
period7. PCVT use in management of severe PPH has
been shown to significantly reduce the incidence of
cesarean hysterectomy, postoperative ICU admission
and length of hospital stay as compared with patients
not managed using PCVT.?

Types of PCVT:

The two commonly studied PCVTs in obstetric
hemorrhage include: Rotational Thromboelastometry
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(ROTEM) and Thrombo-elastography (TEG).
1. Rotational Thromboelastometry (ROTEM)

In the ROTEM system, a cylindrical cup containing
a 340 pl whole blood sample remains fixed while a
pin suspended on a ball bearing mechanism initially
oscillates through 4° 75" every 6 sec through application
of a constant force. As the viscoelastic strength of the
clot increases the rotation of the pin is impeded and
is detected optically using a charge coupled device
(CDD) image sensor system.'®

2. Thromoboelastography (TEG)

In the TEG system, a cylindrical cup containing a 340
pl whole blood sample oscillates through 4° 45’ every
5 sec and a pin on a torsion wire is suspended in the
blood. As the viscoelastic strength of the clot increases
more rotation is transmitted to the torsion wire and is
detected by an electromagnetic transducer.”

ROTEM and TEG provide essentially the same
information about the kinetics and strength of clot
formation. In most simple terms, the TEG and ROTEM
curves represent the four stages of evolution of a clot
from initiation, amplification, propagation and lysis.
(Figure 1)

ROTEM has the largest evidence base in regards to
PPH, however further research is required to legitimate
their use in obstetric hemorrhage. Studies pertaining
to use of TEG in the setting of PPH are fewer and more
robust clinical evidence is required to validate routine
use of TEG in PPH scenarios.

Important nomenclature and significance

ROTEM TEG Definition™ Significance™
Clotting Reaction |timein minutes |Represents
time (CT) |rate (R) it takes for the Clot initiation.
trace to reach an |Increase
amplitude of 2 suggests a
mm. coagulation
factor
deficiency
Clot Kinetics | time necessary |Represents Clot
formation [time (K): |for clot development.
time (CFT) amplitude to Increase
increase from 2 | suggests
to 20 mm. fibrinogen
deficiency
Angle (a): |Angle (a): |determined Represents Clot
by creating a development.
tangent line from | Decrease
the point of clot  |suggests
initiation (CT or | fibrinogen
R) to the slope of |deficiency
the developing
curve.

Maximum |Maximum | peak amplitudes |Represents
clot amplitude | (strength) of the |clot strength.
firmness | (MA) clot Decrease
(MCF) suggests either
a platelet or
fibrinogen
pathology
Lysis Index | Lysis 30 | percent Represent hy-
30 (LI30) |and Lysis |reductionsinthe |perfibrinolysis
60 (LY30 |[area under curve, |and the poten-
and LY60) |that occur 30 and |tial need for
60 min after MA | tranexamic
is reached in TEG |acid (TXA)
and 30 min after
CTis detected in
ROTEM

Additionally for ROTEM, some other important
terminologies are as follows:

« A5/A10 : parameters that measure the amplitude of
the tracing at 5/10 min after the end of CT."°

« Extrinsic thromboelastometry (EXTEM): specialized
form of ROTEM that focuses on the extrinsic
pathway. Gives a broader assessment of clotting
status including fibrinogen, platelets and other
coagulation factors.’

« Fibrinogen thromboelastometry (FIBTEM): involves
a platelet inhibitor reagent which allows the
contribution of fibrinogen in clot formation to
be measured in isolation. FIBTEM A5 is a measure
of clot firmness after 5 minutes and can be used
as a surrogate measure of fibrinogen level12. A
FIBTEM A5 < 12 mm can be used interchangeably
with fibrinogen < 2 g/L when guiding fibrinogen
replacement.’
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Figure 1 : TEG and ROTEM curves

How to use these tests to guide blood
management:

Protocol

There is no standardised protocol with regards to
application of ROTEM/TEG and the same needs to be
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developed at the local level. The ROTEM protocol of
the OBS Cymru13 (the Obstetric Bleeding Strategy for
Wales) initiative is depicted in Figure 2.

Target values:

Blood product transfusion should be informed by
regular assessment (every 30 minutes) and be goal
directed to maintain:''

- Haemoglobin > 80 g/L*

» Fibrinogen > 2 g/L"®

« FIBTEM A5 12 mm™

« EXTEM CT < 75 seconds™

« PT &aPTT < 1.5 times normal™
Platelets > 75 109/L'*"

Platelets: Conventional coagulation assays measure
platelet counts but provide no information on
platelet function. Although standard PCVTs (ROTEM/
TEG) are limited in their ability to detect platelet
dysfunction, however, specialized assays like TEG
Platelet Mapping (TEG-PM) have been developed
to be used in conjunction with standard PCVTs to
provide this information. However their utilization
in PPH has been limited.”> Additionally, other non-
VET point-of-care platelet function tests such as
Multiplate and VerifyNow P2Y12 can be used to
detect platelet dysfunction.'®

+ Fresh Frozen Plasma: Traditionally, FFP has been to
replenish fibrinogen in PPH. Recently, studies have
advocated against the administration of FFP as it
contains lower concentrations of fibrinogen than the
plasma of a woman at term which can cause further
hemodilution of fibrinogen."

- Fibrinogen Concentrates/Cryoprecipitate: If FIBTEM
A5 7-11 mm or Clauss fibrinogen is < 2 g/L: 2 pools
of cryoprecipitate or 4 g of fibrinogen concentrate
should be transfused. If FIBTEM A5 < 7 mm then 3
pools of cryoprecipitate or 6 g fibrinogen concentrate
should be transfused.' (As Fibrinogen concentrate is
not readily available worldwide, the current standard
of care for the administration of high concentration
of fibrinogen in a low volume transfusion is by
cryoprecipitate).

- Tranexamic Acid: Fibrinolytic parameters of PCVTs
are not reliable for guiding the administration
of tranexamic in PPH patients.'®* More research is
required in this regard.

« Otherblood products: It has been recently suggested
that the administration of the prohemostatic agents
Factor Vlla, prothrombin concentrates, desmopressin
can be guided by PCVTs in PPH patients.'®

ROTEM Protocol

(For use in postpartum haemorrhage)
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i

— E  poc. orew, Lacate, o
BLOODS iab: Foc, cog. 1. repestxnatch ot
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Figure 2: ROTEM protocol of the OBS Cymru13 (the Obstetric
Bleeding Strategy for Wales) initiative

Challenges and Limitations

Although there is accruing evidence in favour of
PCVTs, there are several shortcomings pertaining to
their routine use. There can be significant variability
in precision of results between different machines
thus making internal and external quality control
imperative to ensure accuracy of results.”® Despite
various advantages, they are still underused due to
poor understanding of correct technique and result
interpretation, a paucity of standardization, and a lack
of large clinical trials in obstetric population. Cost of the
units is another limiting factor and more cost effective
unit or implementation must be found before it can be
incorporated into routine clinical practise, particularly
in resource limited settings. There was insufficient
evidence to assess the cost-effectiveness of VE devices
in women with PPH.

Current Impetus of PCVT:

The Association of Anaesthetics of Great Britain and
Ireland (AAGBI) guidelines advocate the use of point
of care testing in the setting of PPH to assess and
guide management of coagulopathy.® FIGO 2022'"
guidelines state that during management of PPH,
“Monitoring several resuscitation parameters is
essential until tissue hypoxia reverts. These parameters
include pH, base deficit, lactate, hematocrit, and
coagulation—ideally evaluated with conventional
laboratory tests and point-of-care testing (POCT) of
viscoelastic coagulation such as thromboelastography
(TEG) and rotational thromboelastometry (ROTEM)"
NICE guidance 20 states there is insufficient evidence
to recommend their routine use in PPH.

Scope of Future Research

The use of PCVTs in prediction and management of
obstetric hemorrhage is still in an incipient state and
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more research and standardisation is required in the
obstetric population before it can be incorporated
in routine use. Possible clinical application of PCVTs
could be explored in the identification of women who
show a severe hypercoagulable state and could benefit
from antithrombotic prophylaxis. Application of PCVTs
in antepartum haemorrhage and its role in guiding
management of pregnancy is understudied. Role of
PCVTs in guiding use of tranexamic acid and platelet
transfusion, prothrombin complex etc also remains
largely unanswered. Cost-effectiveness of PCVTs
especially in Indian settings needs more research.
Also, whether PCVTs provide any added advantage
over clinical estimation and conventional coagulation
assays requires more evidence.
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Q-1.

Q-4.

Quiz
Vidhi Chaudhary
Professor, Obs & Gynae

How long should a women wait for conception
after the last dose of MMR vaccine?

. Which chelation therapy is safe for use in second

and and third trimester of pregnancy in women
with thalassemia major with iron overload.

. What should be the ideal target levels for liver

iron concentration using a FerriScan® or liver T2*.

How many women with epilepsy will not have
seizure deterioration in pregnancy , if they are
seizure free in last 12 months .

Q-5.

Q-6.

Q-7.

Name two Viscoelastic tests for point-of-
care (POC) devices most commonly used for
coagulation analyses in the acute settings.

What are the biomarkers diagnostic for
Peripartum cardiomyopathy in addition to left
ventricular dysfunction.

What are the target levels of fasting and 2-hour
postprandial glucose for adequate glycaemic
control in women with gestational diabetes
mellitus.
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" N
Gear up for the academic extravaganza!!

NARCHICON 2023

24* - 26" November, 2023
Organized by NARCHI-Delhi Branch, Lady Hardinge Medical College, New Delhi

HIGHLIGHTS
Workshops:
Pre-conference video workshop on enhancing skills in Obstetrics & Gynaecology
Post conference satellite workshops on postnatal care

Talks and Panels:
Trouble shooting in vaginal birth: Tackling tears, hematomas & sphincter injuries.

Reviving the art of vaginal surgery: Suture less vaginal hysterectomy, vaginal removal of
big uteri & adnexa, High uterosacral plication

Surgical competence-Raising the bar: Extraperitoneal C-section, V-NOTES hysterectomy.
ART & Surrogacy bill decoded: Panel discussion.

Bridging gaps - Cross talks between Obstetrician, Neonatologist, Radiologist & Anaesthetist
Uterus sparing surgeries for pelvic organ prolapse.

Trouble shooting in Caesarean Section: Morbidly obese mother, preterm, 2" stage CS.
Adnexal masses-What a gynaecologist must know? A Panel discussion

Orations: Abnormal cervical screening way forward, Antepartum surveillance in multiple
gestation

Competition: Obstetric Drills
Quiz on Skills & Drills in Obstetrics & Gynaecology
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Events held under NARCHI, Delhi Nov 2022 -Feb 2023

25" November

Public forum on Iron Deficiency anemia was conducted
in Gynae OPD organised by department of Obstetrics &
Gynaecology, LHMC under the aegis of NARCHI, DELHI.
The program was attended by Antenatal patients. The
aim of the forum was to increase awareness about
anemia among pregnant woman. Anemia room was
inaugurated by Dr V K Sharma, (Additional MS), Dr
Reena (HOD, Obs & Gynae) and Dr Manju Puri (Dir Proff,
Obs & Gynae).

S
2"{ December

On the occasion of World AIDS Day, Department of
Obstetrics & Gynaecology, LHMC in collaboration with
ART centre, Paediatrics centre of excellence (pCoE),
Lady Hardinge Medical College, New Delhi under
the aegis of NARCHI organised a public forum on
PREVENTION OF PARENT TO CHILD TRANSMISSION OF
HIV on 2nd December, 2022 in Gynaecology OPD.

Webinar was organized by AOGD Safe motherhood
committee & NARCHI Delhi on 2nd December, 2022 on
Hyperglycemia in pregnancy, 3rd session: Care around
birth. The webinar was attended by 300 delegates.

HYPERGLYCEMIA IN PREGNANCY
37! Session: Care Around Birth ‘N

Organised by:
AOGD Safe Motherhood Committee & NARCHI Delhi

2nd December, 2022 | 4:00 - 6:00 PM

Organizing Chairperson C

@ O

Dr. Manju Puri Dr. Pikee Saxena

Dr. Kanika Chopra

Chairpersons

e o0 O ®

Dr. Asmita Rathore Dr. S.S. Trivedi Dr. Harsha Khullar
President, AOGD

Experts

AN

Topic: Care Around Birth in Pregnant Women With Hyperglycemia

Managing Labour:
Timing, Mode, Monitoring
20 Min

®

Dr. Rinku Sengupta

Optimizing Care Around
Cesarean Section

Postpartum &
Interconceptional Care
20 Min

o

Dr: Indu Chawla

20 Min

8

Dr. Kiran Guleria

Open Forum
30 Min

Meeting Organizer

&% CONFERENCES
3= INTERNATIONAL

q":](ll.l(]l\' HERE TO REGISTER

39 December

NARCHI Delhi in collaboration with Directorate of
Family Welfare, Govt of NCT of Delhi organized training
of trainers’ capacity building of health care providers
in prevention of cervical and breast cancer in Lady
Hardinge Medical College. It was attended by 30
doctors from 26 facilities across Delhi including Ayush
and homeopathic doctors.
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3'YDecember

NARCHI Delhi branch in collaboration with Directorate
of Family Welfare, Govt of NCT of Delhi organized a
training of trainer’s program for health care providers
for capacity building in prevention of Anemia in
pregnancy. It was attended by 51 medical officers of
government and private hospitals (inclusive of Ayush
and homeopathic) across Delhi.

10t December

NARCHI Delhi in collaboration with DHFW NCT
organized a TOT in Respectful maternity care health for
25 doctors from 15 facilities.

10t December

NARCHI Delhi in collaboration with Directorate of
Family Welfare, Govt of NCT of Delhi organised training
of trainer’s capacity building of health care providersin
prevention of stillbirth. It was attended by 25 doctors.

22" December

A cascade sensitization program on cervical and breast
cancer awareness was organised at Guru Govind Singh
hospital led by Dr Mrinalini Mani, Dr Anupam Nidhi
under NARCHI Delhi and DFW for 50 hospital staff.

.% ‘J" =
m e

24* December

A cascade sensitization program on cervical and
breast cancer awareness was organised Acharya Shree
Bhikshu hospital led by Dr Sushma Sinha, Dr Suchita
Bahl under NARCHI Delhi and DFW for 50 Nursing
orderlies, Security Guards and housekeeping staff.

30t December

A cascade sensitization program on cervical and
breast cancer awareness was organised at ESI Hospital,
Manesar led by Dr Monica Madan under NARCHI Delhi
and DFW for 30 health care workers.
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10 January

A cascade sensitization program on cervical and
breast cancer awareness was organised at Baba Saheb
Ambedkar Medical College led by Dr Sandhya Jain,
Dr Vinita Gupta under NARCHI Delhi and DFW for 70
hospital staff.

11* January-13th January

A 3-day cascade training program on cervical and
breast cancer awareness was organised at Smt Girdhari
Lal Hospital led by Dr Rekha Rani under NARCHI Delhi
and DFW for ASHA workers. It was attended by 30
ASHA workers.

Batch 1-11 ASHAs from
DGD Ajmeri Gate were train:
on10.01.23

o

b —

Batch 2 - 10 ASHAs from MCW Katra Neel &
MCW Lahori Gate were trained on 11.01.23

i | A y: g 1 3

Batch 3 - 10 ASHAs from DGD Gali Samosa & MCW
Lahori Gate were trained on 13.01.23

12t January 13th January &18th January

A 3-day cascade sensitization program on Anemia,
cervical and breast cancer awareness was organised
at Jag Pravesh hospital led by Dr Kusum Dogra under
NARCHI Delhi and DFW for 40 ANM’s and 35 ASHA
workers.

17t January

A cascade training program on Anemia, cervical and
breast cancer awareness was organised at DM OFFICE
led By Dr Piyush Gupta under NARCHI Delhi and DFW.
It was conducted for multiple batches of 551 Asha,
1768 Anganwadi worker and 87 ANM.
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19 January

A public awareness program on causes of anemia,
symptoms, prevention & treatment was organised at
Jag Pravesh hospital for 150 pregnant women led by Dr
Kusum Dogra under NARCHI Delhi and DFW. 35 ASHA
workers were also trained under Anemia Mukt Bharat

19t January

A sensitization program on Anemia Mukt Bharat and
Cancer prevention was organised at Guru Gobind
Singh Hospital led by Dr Mrinalini Mani under NARCHI
Delhi and DFW for 50 grade D employees and 20 ASHA

workers.

21 January

Nehru Homeopathic Medical College, Defence Colony
conducted sensitization of 150 ASHA on Anemia Mukt
Delhi led by Dr Priya Malhotra.

21 January

Tibia College and hospital conducted sensitization
under NARCHI Delhi and DFW of 25 patients, staff and
interns on Anemia Mukt Delhi.

21 January

Sanjay Gandhi Memorial hospital conducted
sensitization of 40 ASHA workers on Anemia Mukt
Delhi. It was led by Dr Poonam Joon under NARCHI
Delhi and DFW.

i B
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23" January

Cascade training of 25 Medical officers of West District
peripheral units on Anemia Mukt Delhi and injectable
contraceptives was conducted by Guru Gobind Singh
Hospital by Dr Sushma Sinha, Dr Anjali & Dr Smita
under NARCHI Delhi and DFW. All MOs took a pledge
to cascade further at their respective workplaces on
23rd January.

24* January

Jag Pravesh Chandra hospital conducted sensitization
of 35 ASHA on Anemia Mukt Delhi with family planning
training under NARCHI Delhi and DFW. It was led by Dr
Kusum Dogra.

24* January

Guru Gobind Singh Hospital conducted a cascade
sensitization of 25 ANM'’s on West district done on
Anemia Mukt Delhi under NARCHI Delhi and DFW.
It was led by Dr Sushma Sinha, Dr Anjali & Dr Smita.
Bhagwan Mahavir hospital conducted sensitization of
ASHA about anemia prevention and treatment.

27* January

Burari Hospital led by Dr Divya Chauhan conducted
sensitization of 40 nurses on Anemia Mukt Delhi.
Departmental session on Anemia Mukt Bharat was also
taken along with establishment of TS anaemia room

27 January

A sensitization program on cervical and breast cancer
awareness was organised at GIMS, Greater Noida led by
Dr Ritu Sharma for 50 nursing students under NARCHI
Delhi and DFW.
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30* January

Jag Pravesh Chandra Hospital sensitized 35 ASHA
workers on Anemia Mukt Delhi under NARCHI Delhi
and DFW. It was led by Dr Kusum Dogra.

1% February

Jag Pravesh Chandra Hospital led by Dr Kusum Dogra
35 ASHA workers were sensitized on Anemia mukt
Delhi and family planning under NARCHI Delhi and
DFW. A pledge was also taken for cancer mukt Bharat.

1** February

A training program on cervical and breast cancer
awareness was organised at Burari Hospital led by Dr
Divya Chauhan under NARCHI Delhi and DFW for 50
Health care workers.

15t February

Acharya Shree Bhikshu Hospital conducted a workshop
on anemia mukt Delhi under NARCHI Delhi and DFW.
The workshop was attended by 42 ASHA workers.
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2" February

A sensitization program on cervical and breast cancer
awareness was conducted at GTB Hospital led by Dr
Shakuntla Kumar under NARCHI Delhi and DFW. It was
attended by 50 HCW.

Py

3" February

A sensitization program on cervical and breast cancer
awareness was conducted at DDU Hospital led by Dr
Pinkee Saxena under NARCHI Delhi and DFW. It was
attended by 50 HCW.
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3" February

A sensitization program on cervical and breast cancer
awareness was conducted Kasturba Hospital led by Dr
Shivani Aggarwal under NARCHI Delhi and DFW. It was
attended by 40 HCW.

4 February

Mata Gujri hospital conducted public awareness
program under NARCHI Delhi and DFW where
approximately 50 adolescent girls and women were
sensitized about anemia and cancer prevention as
well as menstrual hygiene. Iron and folic acid were
distributed to attendees.
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4* February

A sensitization program on cervical and breast cancer
awareness was conducted BSA Hospital led by Dr
Sandhya Jain under NARCHI Delhi and DFW. It was
attended by 60 HCW.

8" February

A workshop on Respectful Maternity Care was
conducted at BSA hospital led by Dr Vinita Gupta under
NARCHI Delhi AOGD and DFW.

9th February

A sensitization program on cervical and breast cancer
awareness was conducted at Acharya Shree Bhikshu
Hospital led by Dr Sushma Sinha under NARCHI
Delhi and DFW. It was attended by patients and their
relatives.

10" February

A workshop was conducted on Respectful maternity
care at Acharya Shree Bhikshu Hospital led by Dr
Sushma Sinha under NARCHI Delhi and DFW. It was
attended by 31 doctors and nursing officers.
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11* February

Deen Dayal Upadhya Hospital led by Dr Shashi Lata
Kabra conducted a cascade sensitization program
for anemia prevention under NARCHI Delhi and DFW
among nursing staff and group C and D workers. It was
attended by 50 health care workers.

East Delhi Gyne Forum under ageis of NARCHI Delhi
doctors conducted 3 hours online TOT. It was attended
by 18 doctors.
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15t February

Webinar was organised by DGFS under ageis of
NARCHI on “Anemia Mukt Bharat” to spread awareness
about anemia in pregnancy and adolescent. Webinar
was attended by 100 obstetrics & gynaecologists.
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é ey Panelists e it
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Dr. Renu Misra Dr. Meenakshi

4.55 pm Vote of Thanks Dr. Panchampreet Kaur

16 February

A sensitization program on cervical and breast cancer
awareness was conducted Burari Hospital led by Dr
Divya Chauhan under NARCHI Delhi and DFW. It was
attended by 50 HCW's.

21 January 30" January-1* February,
6-8'" February, 14-16" February

Afortnight sensitization program on cancer prevention,
family planning and anemia was organised at Hamdard
Institute of Medical sciences and Research, Delhi led by
Dr Aruna Nigam for 450 ASHA workers under NARCHI

Delhi.
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