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From the President’s Pen

Welcome all the AOGD members!

I bring greeƟ ngs from AOGD. The weather is changing and the autumn is round the 
corner. The fesƟ vals will begin soon. As well as our academic fesƟ viƟ es are also all set 
to begin in near future. All our AOGD members will get the fl avor of well-craŌ ed and 
designed virtual, unique academic acƟ viƟ es spread over a span of fi Ō een days. We are 
innovaƟ ng, enthusiasƟ cally towards newer horizons, making experiments and striding 
untouched arenas. We are sure all our members will get once a lifeƟ me experience 
to remember and cherish. Our core team – Dr. Kanika Jain and Dr. Mamta Dagar are 
really working very hard and literally burning midnight oil for the success of this mega 
event. With perfecƟ on, both of them keep a sharp eye on each and every major and 
minor details pertaining to this virtual conference. Ofcourse, unity is strength, proved 
again and again by both of them.

We are very proud that our AOGD members have bagged so many prizes from FOGSI 
events. Of course, we are very lucky to have so many talented, enthusiasƟ c senior 
as well as junior members in our society. It gives us an immense pride when our 
AOGD members are acknowledged in a Pan-India compeƟ Ɵ on. We have variety of 
academicians and clinicians who excel in their respecƟ ve fi elds. All their talents have 
shown in those compeƟ Ɵ ons of FOGSI like all previous years.

We have this bulleƟ n dedicated to CriƟ cal Care Obstetrics. Dr. PreeƟ  and 
Dr. Niharika Dhiman have nicely shared their experiences as “Lessons learnt so far 
from Maternal MorƟ lity due to COVID-19”. Dr. Sunita Malik has dealt with “Peripartum 
Cardiomyopathy” in details. We have our neurologist Dr. Rajeev Ranjan taking care of 
“Eclampsia” and guiding us. “Thyroid Storm and DiabeƟ c ketoacidosis in Pregnancy: 
An algorithm” is nicely tackled by our endocrinologist Dr. Surendra Kumar. Finally, 
Dr. JyoƟ  Kotwal has taken care of “CoagulaƟ on derangement in pregnancy aff ected 
with COVID-19”.

Yes, this pandemic has challenged the enƟ re world. Yet, we have to face the challenges 
head on and conƟ nue with endeavor of clinical work as well as academic acƟ viƟ es. We 
conƟ nue in our goals very energeƟ cally and enthusiasƟ cally. We know these areas 
of innovaƟ on were never explored in the past. Because such a pandemic had not 
struck the world in near past. But “Necessity is the mother of invenƟ on”. Hence, we 
are innovaƟ ng, striving and exploring newer horizons and enjoying our journey of 
learning, sharing and teaching.

Long live AOGD!

Dr Mala Srivastava
President, AOGD



Vol.20, No.6; October, 2020

5

From the Vice President’s Pen

Dear Colleagues,

“Coming together is a beginning, keeping together is progress and working together 
is success”

With a sense of great humility, privilege and responsibility, I would like to thank you 
all for the immense faith and trust shown in us as this year’s organizing commiƩ ee to 
lead AOGD’s efforts to upliG women’s health in our country.

Our editorial team has dedicated this month’s bulleƟ n to CriƟ cal Care Obstetrics in 
which learned faculty in Obs & Gynae, Haematology, Endocrinology and Neurology 
have shared their experiences in dealing with criƟ cal cases during this Corona 
pandemic.

As we approach the mega event of the year, just a fortnight away – AOGD’s annual 
conference “Women Healthcare in the current challenging scenario”, It gives me true 
pleasure, pride and honour to invite you all on behalf of the organizing commiƩ ee.

This year’s event will be a completely virtual experience. It will be live streamed online 
from our virtual conference plaƞ orm in consideraƟ on of the parƟ cipants’ health 
during Covid Ɵ mes. The aƩ endees from all over the world can parƟ cipate in all events 
from the safety of their homes.

We hope all the parƟ cipants will enjoy this 42nd AOGD Virtual Conference as it offers-
• High-quality program: As the fi rst E-Conference of AOGD with 22 InternaƟ onal 

speakers and Over 300 Eminent NaƟ onal Faculty enthralling the audience for 15 
days

• Credit points - Gain up to 45 ICOG credit points
• Lots of prizes to be won in compeƟ Ɵ on papers, posters, free papers, quiz and 

slogans
• Flexibility: You will be able to watch sessions live from locaƟ on that suits you
• InteracƟ on & networking: You will be able to ask quesƟ ons, interact one to one 

with delegates and speakers, experience 3D virtual lobby, share your opinion, and 
instantly provide feedback on sessions throughout the events

• InnovaƟ ons: Many of our speakers will showcase the latest innovaƟ ons, equipment 
and technology in our fi eld

• Lower registraƟ on fees which enƟ tles one to be part of all 15 days events

I thank all the AOGD members and non-members for the overwhelming response that 
we have received from Pan-India.

I would like to end with an inspiraƟ onal quote my parents always insƟ lled in me to 
become a doctor - “Don’t Stop. One day you will be someone’s hope, Someone’s Hero”

Regards,

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

GreeƟ ngs to all ! Hope you all are in good health and safe.

On behalf of AOGD, I humbly request your parƟ cipaƟ on to the 42nd Annual Virtual 
AOGD Conference planned to be held on 30th-31st October & 1st November, 2020.

With the Conference acƟ viƟ es commencing from 23rd October with E-Quiz & Slogan 
CompeƟ Ɵ on, we are just a week away, looking forward to it with utmost eagerness and 
enthusiasm. The Conference highlights include 11 Pre & Post Conference Workshops, 
3 OraƟ ons, 6 Keynote Addresses, 4 Panel Discussions, 6 Video Sessions and Expert 
talks besides E-CompeƟ Ɵ on papers, free CommunicaƟ on papers & E-Posters.
We are overwhelmed with responses to CompeƟ Ɵ on papers, free CommunicaƟ on 
papers & E-Posters submission and appreciate the spirit of our zealous members to 
showcase their work on virtual plaƞ orm.

Our editorial team has worked hard to bring out the AOGD E-BulleƟ n October version 
dedicated to CriƟ cal Care Obstetrics, Part-2 which should be of great interest and of 
immense use to our readers.

Let’s all together make this Conference a majesƟ c success and enjoy the amazing 
virtual experience.

Looking forward to your conƟ nued support.

Ability is what you are capable of doing. MoƟ vaƟ on determines what you do. 
Aƫ  tude determines how well you do it. – Lou Holtz

Warm Regards

Dr Mamta Dagar
Hon. Secretary
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Maternal Mortality due to COVID-19: Lessons 
Learnt so far
Niharika Dhiman, PreeƟ  Singh
Associate Professor, Department of Obstetrics and Gynaecology
Maulana Azad Medical College & Associated Lok Nayak Hospital, New Delhi

In these unprecedented circumstances of COVID 
pandemic, health system around the world is 
overstretched. During a pandemic health services 
for women and children are among the fi rst to be 
aff ected. Early available data did not indicate that 
pregnant individuals were at an increased risk of 
infecƟ on or severe morbidity compared with non-
pregnant individuals in the general populaƟ on.

In early March 2020 when Mullins et al. published 
their arƟ cle on ‘Coronavirus in pregnancy and 
delivery’, there had been no reported maternal 
deaths as a result of SARS-CoV-2 infecƟ on Ɵ ll then.1

Hantoushzadeh et al.2 in April 2020 published 
their data from Iran which analyzed nine pregnant 
women with SARS-CoV-2 infecƟ on; seven of 
these paƟ ents died due to COVID-19. Out of the 
seven reported maternal fataliƟ es, fi ve had no 
underlying health issues, which suggests that 
pregnancy could put women at higher risk of more 
severe consequences from SARS-CoV-2 infecƟ on. 
Elshafeey et al.3 highlighted in a systemaƟ c review 
of spectrum of disease in pregnant women with 
SARS-CoV-2 that most paƟ ents had mild illness, and 
17 of 385 SARS-CoV-2-posiƟ ve pregnant women 
required intensive care treatment and six out of 
these seventeen required mechanical venƟ laƟ on, 
with one reported death.

Evidence from other pandemics: Experiences from 
the previous Infl uenza and SARSCov1 pandemics 
show that there is a trend toward increased disease 
severity among pregnant women.  During the 1918 
infl uenza pandemic, the proporƟ on of deaths was 
reported to be 27% among the 1350 reported cases 
in pregnant women.4 Similarly, regarding the SARS 
virus, Wong et al reported a mortality rate as high 
as 50% in those pregnant women who required 
ICU admission.5 In the 2009 H1N1 infl uenza 
virus outbreak, pregnant women were 4 Ɵ mes 
more likely to be hospitalized and at increased 
risk of complicaƟ ons compared with the general 
populaƟ on.6

For India and other South-Asian countries, which 
were aff ected later i.e. by mid- March, large 
surveillance cohort data of pregnancy and COVID 
is sƟ ll awaited. Our knowledge of maternal and 
neonatal care with COVID comes form the already 
published evidence which is based upon the case 
series and isolated case reports from China, North 
America and Iran.

In this arƟ cle, we would highlight the factors 
which may aff ect maternal mortality directly or 
indirectly. The course of disease and its severity 
during pregnancy cannot be predicted accurately 
but there are certain pointers that may anƟ cipate 
an early intervenƟ on.

I. SuscepƟ bility to SARS CoVI 2 infecƟ on in 
pregnancy7

In contrast to the earlier published data latest 
research considers the following changes in 
pregnancy which may raise concern a about the 
clinical course of COVID-19 in pregnant women.
a. Anatomical and physiological changes during 

pregnancy - Under the eff ect of progesterone 
and other relaxants in pregnancy causes 
relaxaƟ on of the ligaments of the ribs,with 
the progressive increases in size of uterus the 
diaphragm is pushed up and the transverse 
diameter of the chest increases which leads 
to eventually lead to a 20 to 30% reducƟ on 
in funcƟ onal residual capacity (FRC), which 
makes the mother prone to hypoxia, 
subsequently compensated by increased Ɵ dal 
volume and hypervenƟ laƟ on.8 The changes 
of nasal mucosa mediated by progesterone 
during pregnancy may lead to the adhesion 
of the virus in the upper respiratory tract 
and make it diffi  cult to be cleared.7 The 
cardiovascular and metabolic changes that 
normally occur during pregnancy increase 
the metabolic rate and oxygen consumpƟ on, 
the decrease in funcƟ onal residual capacity, 
and the mismatch between basic venƟ laƟ on 
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and perfusion, all of these factors caused by 
pregnancy are easy to lead to the occurrence 
of hypoxic respiratory failure in women aŌ er 
infecƟ on with SARS-CoV-2.9 On the other 
hand, if virus infecƟ on occurs, pulmonary 
vascular resistance will increase, which may 
lead to pulmonary hypertension and heart 
failure.10

b. Change in immune system- A study by Thomas 
et al11 assessed the relaƟ onship between 
pregnancy and virus immune,the results 
showed that compared with postpartum, 
the late gestaƟ on was characterized by a 
decreased number and acƟ vity in NK cells and 
T cells, which may aff ect the viral clearance 
rate and lays a foundaƟ on for the onset and 
deterioraƟ on of infecƟ ous diseases in later 
half of the pregnancy as seen in the previous 
pandemics of SARS CoVi 1 and H1N1.

c. Increase in Expression of ACE2-It is speculated 
that level of ACE2 is doubled during pregnancy 
to regulate blood pressure. This adaptaƟ on 
may be a favorable condiƟ on for SARS-CoV-2 
infecƟ on. ACE2 is not only a receptor, but 
also involved in post-infecƟ on regulaƟ on, 
including immune response, Cytokiene 
secreƟ on, and viral genome replicaƟ on.

 These adapƟ ve changes may make pregnant 
women less tolerant to hypoxia. Therefore, unƟ l 
more evidence is available, pregnancy itself may 
be a high risk for acquiring COVID infecƟ on and 
worsening of the disease in later half of the 
pregnancy.

II. Risk StraƟ fi caƟ on and Triaging - The CDC 
classifi es Co-morbidiƟ es as established or 
possible risk factors for severe COVID-19.
[Table1] A pregnancy which itself is a possible 
risk factor (CDC risk factors) when complicated 
with any of these condiƟ ons may guide us in 
anƟ cipaƟ ng management of progression to 
severe disease.
Triaging a pregnant women at the Ɵ me of 
admission and then serially monitoring by 
using Q-SOFA warning score or NaƟ onal Early 
Warning Score (NEWS) 2 (Recommended by the 
NHS in UK for use in criƟ cally ill paƟ ents) helps 
in idenƟ fying women at risk of deterioraƟ on by 
the infecƟ on.

III. Biochemical predictors of progression to severe 
disease-The progression of disease cannot be 
predicted accurately during pregnancy. Eff ecƟ ve 
bio-markers can be helpful in screening, clinical 
management, and prevenƟ on of serious 
complicaƟ ons. These bio-markers can also guide 
when to start immune-therapy/supporƟ ve 
measures, thus can prevent overall maternal 
morbidity and mortality.

a. Hematological Markers: Henry et al.12 concluded 
in a meta-analysis on 21 studies including 
3377 COVID-19 posiƟ ve paƟ ents that paƟ ents 
with severe and fatal disease had signifi cantly 
increased WBC, and decreased lymphocyte 
and platelet counts compared to non-severe 
disease. Sever disease is also associated with a 
higher leukocyte-counts and higher NLR, as well 
as lower percentages of monocytes, eosinophils, 
and basophils.

b. Biochemical biomarkers - Higher concentraƟ ons 
of ALT, AST, creaƟ nine, CK, LDH, cardiac troponin 
I, N-terminal pro-brain natriureƟ c pepƟ de, 
D-dimer, fi brinogen degradaƟ on products and 
prothrombin Ɵ me. However this evidence has 
been based upon meta-analysis on non- pregnant 
populaƟ on. The values of these parameters may 
change for a pregnant cohort.

c. Infl ammatory Markers -IL-6, IL-2, IL-7, tumor 
necrosis factor (TNF)-α, interferon-γ inducible 
protein (IP)-10, CRP, pro-calcitonin (PCT), and 
ferriƟ n are signifi cantly linked to the ‘Cytokiene 
Storm’ and appropriate management can be 
started if these markers are found to rise serially. 
This also marks the onset of acute lung injury 
and further Ɵ ssue damage.

Table 1: Risk factor associated with COVID -19
Established risk factors Possible risk factors
Chronic kidney disease
Chronic obstrucƟ ve 
pulmonary disease
Immunocompromised 
state
Obesity
Serious cardiovascular 
disease
Heart failure
Coronary artery disease
Cardiomyopathies
Sickle cell disease
Type 2 diabetes mellitus

Asthma (moderate to 
severe)
Cerebrovascular disease
Hypertension
Liver disease
Pregnancy
Pulmonary fi brosis
Smoking
Thalassemia
Type 1 diabetes mellitus
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IV. Prompt iniƟ aƟ on of medical and supporƟ ve 
care
The uncertainty in the progression of COVID-19 
during pregnancy sƟ ll remains however 
early detecƟ on of rise in the bio-markers, 
deterioraƟ on in the general condiƟ on of the 
mother - deterioraƟ on in consciousness, sudden 
onset of dysponea, tachpnoea, fall in oxygen 
saturaƟ on (Spo2 ≤ 96%) and requirement of 
oxygen therapy will not only help in reducing 
the maternal morbidity but will also prevent 
prolonged exposure of the fetus to hypoxia.
Oxygen therapy should be prompted with the 
aim of maintaining oxygen saturaƟ on between 
94-96%, care should be taken to prevent hyper-
oxygenaƟ on which can itself lead to free radical 
injury.Non invasive venƟ laƟ on can be iniƟ ated 
by using a Non Re-breather Mask (NRM) or 
nasal cannula, increasing the oxygen fl ow rate 
as per the requirement. Inability to maintain 
oxygen saturaƟ on on the above mode a High 
fl ow nasal cannula(HFNC) can be used a mode 
of maintaining the desired saturaƟ on levels. If 
there is no clinical improvement of the pregnant 
lady consider invasive mechanical venƟ laƟ on.
Medical therapy in form of Remdesivir, a 
nucleoƟ de analogue pro-drug that inhibits 
viral RNA polymerase, have been used on 
compassionate grounds large randomised 
control trials in pregnancy are sƟ ll awaited. 
Other medical therapies that have been tried 
include anƟ bioƟ cs, corƟ costeroids, plasma 
therapy and anƟ coagulants.
The role and Ɵ ming of terminaƟ on of pregnancy 
in a moderate to severe disease remains 
debatable unƟ l supported by a strong evidence.
To conclude, in our scenario the fi nal measures 
to prevent Maternal Mortality because of 
COVID-19 infecƟ on requires a defi niƟ ve 
evidence-based guidance. However early risk 
straƟ fi caƟ on and biochemical predictors can be 
helpful in implemenƟ ng a aggressively team-
based care model to prevent maternal mortality 
caused by the direct eff ect of COVID-19 infecƟ on. 
In the near future we may also recognize the 
indirect eff ect of COVID on maternal mortality 
with its possible impact on three key sexual 
and reproducƟ ve health (SRH) services: births 

assisted by skilled health-care providers; births 
taking place in health faciliƟ es; access to 
contracepƟ on and the overall access to health 
care faciliƟ es.
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IntroducƟ on
Peripartum cardiomyopathy (PPCM) is a rare, 
idiopathic and a subset of dilated cardiomyopathy 
that is marked by systolic dysfuncƟ on that presents 
in last month of pregnancy or within 5 months 
following delivery in the absence of any other 
known cardiac disease. Pearson (2000) reported 
fi ndings of a workshop of the NaƟ onal Heart, Lung 
and Blood InsƟ tute that established the following 
diagnosƟ c criteria:1

1. Development of cardiac failure in the last month 
of pregnancy or within 5 months aŌ er delivery

2. Absence of an idenƟ fi able cause for the cardiac 
failure

3. Absence of recognizable heart disease prior to 
the last month of pregnancy, and

4. LeŌ  ventricular systolic dysfuncƟ on 
demonstrated by classic echocardiographic 
criteria, such as depressed ejecƟ on fracƟ on 
(<45%) or fracƟ onal shortening (<30%) along 
with a dilated leŌ  ventricle.

Although PPCM occurs worldwide but more 
prevalent in HaiƟ  and certain parts of Africa, 
according to recent literature incidence vary from 
1:1002 to 1:200003, depends upon geographical 
locaƟ on, geneƟ c and cultural diff erences with 
three to four Ɵ mes higher in black women than 
white women.

Associated risk factors include maternal age of 
30 years or more, African ancestry, hypertension, 
anemia, substance misuse, asthma, autoimmune 
disease, pre-eclampsia or eclampsia, mulƟ ple 
gestaƟ on pregnancy, obesity, thyroid dysfuncƟ on, 
prolonged tocolysis, tobacco use, primipara status 
and zinc and selenium defi ciency in some parts of 
world.

Recent data suggest that 50-80% of women with 
PPCM recover to normal range leŌ  ventricular 
systolic funcƟ on (LVEF>=50%), with most of this 
recovery occurring within the fi rst six months. LeŌ  
ventricular size and ejecƟ on fracƟ on at the Ɵ me 
diagnosis most strongly predict leŌ  ventricular 

recovery. In the IPAC cohort, LVEF <30% and leŌ  
ventricular end diastolic diameter >6 cm was 
indicaƟ ve of decreased likelihood of leŌ  ventricular 
recovery and increased risk of mechanical support, 
transplant and death.4 Maternal mortality reports 
vary widely and rates upto 15% has been seen in 
some studies.

Case Study
A 26 years old gravida 3, obese woman at 33 
weeks 5 days of gestaƟ on presented with the chief 
complaints of shortness of breath (NYHA grade IV) 
for 3 weeks, swelling over lower limbs for 2 weeks 
and cough for 3-4 days. Her GC was fair, afebrile 
to touch, pulse- 114/min, regular, BP-114/80, 
respiratory rate of 28/min, maintaining 96% oxygen 
saturaƟ on at room air. On chest auscultaƟ on there 
was bilateral wheeze and crepitaƟ ons. Her fundal 
height was corresponding to the period of gestaƟ on 
with fetal heart rate of 130bpm. She had one 
previous preterm LSCS at 8 months of gestaƟ on 3 
years back and one missed aborƟ on 1 year back. 
Following 4 months of her fi rst delivery she had 
breathing diffi  culty, cough and edema in lower 
limbs for which she was admiƩ ed in cardiology 
department. Her 2D ECHO was suggesƟ ve of 
moderate MR, Global hypokinesia and LVEF of 
25-30%. She was managed conservaƟ vely and 
discharged from there on treatment with Tab 
Spironolactone 50 mg BD, Tab ivabradine 5 BD, 
Tab Losartan 50 OD, Tab torsemide 40 OD, Tab 
Pantoprazole. She was asked to follow up in the 
cardiology department strictly but she was non-
compliant with the treatment. She had second 
episode of dyspnea 1 year back for which she was 
admiƩ ed in ICU for 3 months.

In current pregnancy she herself leŌ  all the 
medicines except Tab torsemide 40. The paƟ ent 
was admiƩ ed and evaluated aŌ er informing her 
about the prognosis and consequences of the 
disease. Her rouƟ ne invesƟ gaƟ ons were within 
normal limits; NT-proBNP was 1466 pg/ml. Chest 
Xray showed cardiomegaly. Echo was suggesƟ ve 
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of generalized hypokinesia, LVEF 25%, mild MR, 
tachycardia present, LV dilated in size, grade 
II diastolic dysfuncƟ on present, no pericardial 
eff usion noted. The paƟ ent was shiŌ ed to ICU 
and conservaƟ ve management is started with 
propped up posiƟ on, oxygenaƟ on to maintain 
saturaƟ on, anƟ bioƟ cs, Tab ivabradine 5 mg BD, Tab 
Spironolactone 50 mg BD, Inj Furosemide iv TDS, 
and injectable corƟ costeroids for fetal lung maturity 
under supervision of intensivist, cardiologist and 
senior obstetrician.

Discussion
Peripartum cardiomyopathy is a rare but life 
threatening disease. However, a large proporƟ on of 
paƟ ents who otherwise meet the criteria for PPCM 
present before 36 weeks’ gestaƟ on, raising concerns 
that the NHLBI defi niƟ on may be overly restricƟ ve 
and lead to the under diagnosis of PPCM. Given the 
concern in 2010 the European Society of Cardiology 
(ESC) defi nes peripartum cardiomyopathy as heart 
failure that occurs “towards the end of pregnancy 
or in the months following delivery, where no other 
cause of heart failure is found.5

EƟ opathogenesis
Although the complete pathogenesis of PPCM 
remains unclear, several theories have been 
proposed regarding the same. Current thinking 
favors a “two hit” model of PPCM pathogenesis, 
whereby a vascular insult caused by anƟ vascular or 
hormonal eff ects of late pregnancy and the early 
postpartum period induces cardiomyopathy in 
women with an underlying predisposiƟ on.
1. Gene  c predisposi  on: It has long been observed 

that some cases of PPCM cluster in families. 
However, a study that sequenced 43 genes with 
variants associated with dilated cardiomyopathy 
from 172 women with PPCM revealed 26 (15%) 
disƟ nct, rare truncaƟ ng variants, 65% of which 
occurred in TTN, the gene that encodes Ɵ Ɵ n.6 
The presence of a TTN variant predicted lower 
LVEF at 12 months.

2. Prolac  n: Increased reacƟ ve oxygen species lead 
to secreƟ on of cathepsin D by an mechanism 
that is currently not well understood. Cathepsin 
cleaves prolacƟ n into a 16kDa prolacƟ n. 16kDa 
ProlacƟ n induces endothelial cells to package 
miR-146a into exosomes which are then 

taken up by cardiomyocytes. 16kDa ProlacƟ n 
is associated with endothelial and myocyte 
apoptosis. miR-146a blocks several pathways 
including Eebb4, Nras and Notch1 that lead to 
cardiomyocyte death. Thus miR-146a may serve 
as both a biomarker and therapeuƟ c target in 
PPCM.7

3. sFLT1 (Placental Angiogenic factors): A murine 
model of PPCM has implicated the loss of 
vascular endothelial growth factor (VEGF) in the 
pathogenesis of PPCM. Soluble fms-like tyrosine 
kinase receptor 1 (sFLT1) is a molecule secreted 
by placenta in late pregnancy and in higher 
levels in pre-eclampsia and twin gestaƟ ons. 
sFLT1 neutralizes VEGF and decreases the 
level of VEGF in circulaƟ on which is thought 
to contribute to PPCM.8 Taken together the 
increased producƟ on of prolacƟ n and placental 
secreƟ on of sFLT1 could be toxic to both the 
vasculature and the cardiac myocytes.

4. Myocardi  s: The equal prevalence of myocardial 
infl ammaƟ on and viral genomes9 that has been 
noted in subjects and controls who underwent 
myocardial biopsy challenges the pathogenic 
role of myocardiƟ s in PPCM.

5. Nutritonal factor: defi ciency of selenium, zinc 
and iron have been proposed as causaƟ ve 
factors in HaiƟ  and Nigeria.10

6. Microchimerism: with fetal derived cells in 
the maternal circulaƟ on has been proposed as 
potenƟ al contribuƟ ng factor for PPCM.11

7. Autoimmune Mechanism: Small series have 
shown that autoanƟ bodies against adrenergic 
receptors and sarcomeric proteins are more 
common in paƟ ents with PPCM. 

Clinical PresentaƟ on
PaƟ ents with PPCM complain symptoms of 
weakness, dyspnea, orthopnea, paroxysmal 
nocturnal dyspnea, edema of lower extremiƟ es, 
nocturia. Less commonly women present 
with arrhythmias, arterial thromboembolism 
and cardiogenic shock that requires inotropic 
and mechanical circulatory support. Physical 
examinaƟ on fi nds lower extremiƟ es edema, raised 
respiratory rate and signs of leŌ  sided congesƟ on 
e.g. pulmonary rales) and right sided congesƟ on 
(e.g. Raised JVP, edema). On auscultaƟ on leŌ  or/
and right sided S3 gallop may be audible.
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Diagnosis
Diagnosis of PPCM is oŌ en challenging specially 
with the slow developing form with nonspecifi c 
symptoms of cardiac congesƟ on, abdominal 
discomfort, pleuriƟ c chest pain and palpitaƟ ons, 
paroxysmal nocturnal dyspnea, chest pain, cough, 
neck vein distenƟ on, new murmurs consistent with 
atrioventricular valve regurgitaƟ on and pulmonary 
crackles which might raise the suspicion of heart 
failure. The diagnosis requires excluding other 
causes of cardiomyopathy and is confi rmed 
by standard echocardiographic assessment of 
leŌ  ventricular systolic dysfuncƟ on. Following 
invesƟ gaƟ ons can be done:
A. Chest radiograph: depict signs of heart failure 

with pulmonary congesƟ on, cardiac enlargement 
and pleural eff usion.

B. Electrocardiography: helps in excluding pulmonary 
embolism and myocardial infarcƟ on. Findings are 
oŌ en normal but can include sinus tachycardia, 
nonspecifi c ST and T wave abnormaliƟ es and 
voltage abnormaliƟ es. ComplicaƟ ons like atrial 
fi brillaƟ on and fl uƩ er, Q wave in anteroseptal 
leads, prolonged PR nad QRS intervals and bundle 
branch block are also observed.

C. Echocardiography: most essenƟ al form of imaging 
in PPCM, shows leŌ  ventricular dysfuncƟ on with 
LVEF <45% and oŌ en leŌ  ventricular dilataƟ on, 
right ventricular dilataƟ on and dysfuncƟ on, 
pulmonary hypertension, leŌ  atrial or bilateral 
enlargement, funcƟ onal mitral and tricuspid 
regurgitaƟ on and intracardiac thrombus.

D. Cardiac magne  c resonance imaging: enables 
the precise diagnosis of myocardiƟ s, necrosis, 
LV thrombi, ventricular volumes, site of 
endomyocardial biopsy. InjecƟ on of contrast 
agent gadolinium required should be avoided 
during pregnancy as it crosses placenta.

E. Cardiac catheterisa  on endomyocardial 
biopsy: highly specifi c, invasive, considered 
only when myocardiƟ s is strongly suspected or 
no improvement is seen aŌ er 2 weeks of heart 
failure therapy.

Treatment
A mulƟ disciplinary team comprising of obstetrics, 
anesthesia and cardiology should individualize 
paƟ ent management including decisions about 

the Ɵ ming and mode of delivery aŌ er informing 
risk and benefi ts to the mother and fetus about 
the treatment. According to guidelines standard 
treatment for heart failure with reduced ejecƟ on 
fracƟ on should be provided to the paƟ ent of PPCM. 
Extra care should be taken to avoid adverse fetal 
eff ects in pregnant women.

PaƟ ent should be transferred to intensive care unit 
in terƟ ary centre where she can be monitored and 
the facility of NICU can be provided. According 
to AHA and ESC guidelines sodium restricƟ on is 
the mainstay of volume management and a loop 
diureƟ c may be added for symptomaƟ c pulmonary 
and peripheral edema, over diuresis should be 
avoided to prevent maternal hypotension, uterine 
hypoperfusion and FGR.

Non Pharmacologic Treatment
Low sodium diet (2g/day). Physical acƟ vity should be 
limited according to paƟ ent’s symptoms as bedrest 
may promote beƩ er uteroplacental perfusion but 
can cause venous thromboembolism.

Pharmacologic Management
The mainstays of medical therapy are digoxin, 
loop diureƟ cs and beta-adrenergic blockade with 
carvedilol or metoprolol succinate as they have 
been shown to decrease all cause mortality and 
hospitalizaƟ on in those with systolic dysfuncƟ on.
a. Diure  cs: are used to manage the maternal 

volume status with close monitoring of 
electrolytes. Loop diureƟ cs should be the fi rst 
line treatment in case of pulmonary edema, 
started with furosemide 10 mg as pregnant 
women have an increased glomerular fi ltraƟ on 
rate (GFR) that facilitates secreƟ on of the 
drug into the loop of henle. Spironolactone 
should be given to paƟ ents with reduced leŌ  
ventricular systolic funcƟ on in the postpartum 
period, it is contraindicated during pregnancy 
due to its teratogenic eff ects. Bumetanide 
may be used when clinically indicated and a 
thiazide can be added cauƟ ously to a loop 
diureƟ c for a synergisƟ c eff ect in diureƟ c 
resistant paƟ ents. DiureƟ cs should be used very 
cauƟ ously as maternal volume depleƟ on may 
lead to cause uteroplacental hypoperfusion 
specially in paƟ ents with preeclampsia because 
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intravascular volume depleƟ on is a hallmark of 
preeclampsia.

b. Hydralazine and nitrates: used to decrease 
maternal preload when indicated, safe for 
mother and fetus and compaƟ ble with breast 
feeding. Hydralazine in combinaƟ on with 
nitrates is the fi rst choice for aŌ erload reducƟ on 
and vasodilataƟ on and supposed to be a 
preferred regimen during pregnancy; women 
should be started on angiotensin-converƟ ng 
enzyme inhibitor aŌ er delivery.

c. Beta blockers: metoprolol tartrate has been most 
commonly used for PPCM during pregnancy. 
Carvedilol remains an alternaƟ ve to metoprolol, 
given its potenƟ al anƟ tocolyƟ c acƟ vity. Atenolol 
should be avoided due to risk of fetal growth 
restricƟ on. Fetal growth should be monitored.

d. Digoxin and inotropes: Digoxin could be 
considered in women with an abnormal ejecƟ on 
fracƟ on. I.V. inotropes should be considered 
in paƟ ents with hypotension and cardiogenic 
shock. Invasive hemodynamic monitoring should 
be done to gauge the response to therapy. 
Digoxin is safe with breasƞ eeding.

e. An  coagulants: Thromboembolism is a relaƟ vely 
common complicaƟ on of PPCM and pregnancy 
itself is a hypercoagulable state. The risk is likely 
related to the degree of chamber enlargement, 
systolic dysfuncƟ on and the presence of atrial 
fi brillaƟ on. ESC guidelines advise anƟ coagulaƟ on 
in paƟ ents with PPCM and LVEF <35% and in 
those who have received bromocripƟ ne. AHA 
guidelines advise considering anƟ coagulants 
in women with PPCM and LVEF <30%. Experts 
recommend use of anƟ coagulants unƟ l 8 weeks 
postpartum.

Warfarin, low molecular weight or unfracƟ onated 
heparin are possible opƟ ons for anƟ coagulaƟ on. 
Warfarin may be used safely in second and third 
trimester and then switch to heparin before 
delivery. Warfarin is proposed as drug of choice in 
postpartum period, compaƟ ble with breast feeding.

The ideal Ɵ me to disconƟ nue the medicines is not 
known but their use should be conƟ nued for at 
least 1 year. If medical treatment is not successful, 
heart transplantaƟ on is oŌ en the last resort. In 
recent years the rate of heart transplantaƟ on has 
decreased to about 4% from 7%. TransplantaƟ on 

success rates are good with favorable long term 
survival rates.

Emerging Role of BromocripƟ ne in PPCM
BromocripƟ ne and cabergoline are dopamine 
D2 agonists and inhibit prolacƟ n producƟ on 
thereby also suppressing lactaƟ on. Twenty PPCM 
paƟ ents in Africa were randomized to open label 
bromocripƟ ne for 8 weeks or standard care; those 
receiving bromocripƟ ne had more recovery of 
LV funcƟ on and a reducƟ on in clinical endpoints 
relaƟ ve to standard care.12 Further observaƟ onal 
studies from Germany (N=115)13 and Canada 
(N=76) have also observed an increased LV recovery 
in women who received bromocripƟ ne compared 
to those who did not receive bromocripƟ ne.

In a recent mulƟ center, blinded study of 63 German 
paƟ ents with PPCM and an LVEF below 35% who were 
randomized parƟ cipants to receive either one week or 
eight weeks of BromocripƟ ne in addiƟ on to standard 
medical therapy for heart failure, LVEF as measured 
by MRI, increased in both groups at 6 months with 
no signifi cant diff erence in the increase (29% to 49% 
in the 1 week group and 27% to 51% in the 8 week 
group) or the frequency of full recovery, defi ned as 
LVEF above 50% (52 % in 1 week group versus 68% in 8 
group). Although no control group was included in this 
study, the authors compared a subset of their cohort 
with LVEF <30% ( n= 37) to the IPAC cohort, in which 
paƟ ents with LVEF <30 % received standard therapy 
for heart failure without BromocripƟ ne. Persistent LV 
dysfuncƟ on was noted in 37% of the paƟ ents in the 
IPAC cohort and only 14% in the subset of paƟ ents 
with LVEF < 30% in the current trial.

Whether prolacƟ n inhibiƟ on improves outcomes 
for all women with PPCM and thus should be 
part of standard treatment remains controversial. 
Currently, the use of bromocripƟ ne in heart 
failure may be best jusƟ fi ed in women with PPCM 
who have severe cardiomyopathy (LVEF<25%) or 
cardiogenic shock or both. BromocripƟ ne can be 
given as 2.5 mg daily for 1 week in uncomplicated 
cases. Higher doses (2.5mg bid for 2 weeks, followed 
by 2.5 mg daily for 6 weeks) are recommended in 
paƟ ents with complicated course (e.g. LVEF<25% or 
cardiogenic shock). Treatment with bromocripƟ ne 
must always be accompanied by anƟ coagulaƟ on, 
given the increased risk of myocardial infarcƟ on 
and stroke with this drug.
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Delivery
Vaginal delivery is preferred as it is associated 
with lesser complicaƟ ons like endometriƟ s and 
pulmonary embolism. According to ESC and AHA 
guidelines cesarean delivery should be considered 
in cases of acute heart failure, otherwise reserved 
for obstetric indicaƟ ons. Hemodynamic shiŌ s of 
labor may be managed by epidural anesthesia and 
an assisted second stage of labor (use of vacuum or 
forceps).

LactaƟ on
Breast feeding provides considerable health 
benefi ts to the infant and is parƟ cularly benefi cial 
in the developing world, where access to clean 
water and alternaƟ ve nutriƟ on sources may 
be limited. The use of pharmacologic prolacƟ n 
inhibiƟ on and cessaƟ on of breast feeding is 
controversial. Currently it is considered that 
bromocripƟ ne should be used in women with 
severe leŌ  ventricular dysfuncƟ on ( LVEF<25%) 
or cardiogenic shock. Other women with less 
impaired leŌ  ventricular funcƟ on should be 
allowed to breast feed if able.

Subsequent Pregnancy
The prognosis for women with PPCM depends 
on the normalizaƟ on of leŌ  ventricular size and 
funcƟ on within 6 months aŌ er delivery. In about 
50% of paƟ ents, the ejecƟ on fracƟ on normalizes.

In a review encompassing 191 subsequent 
pregnancies women with persistent leŌ  
ventricular dysfuncƟ on (LVEF<50%) had a 
50% risk of acute heart failure with worsening 
cardiomyopathy and in some subseries of South 
Africa, a 25-50% risk of mortality.14 Regardless of 
recovery, currently there is no consensus regarding 
recommendaƟ ons for future pregnancy because 
PPCM recurs in more than 30% of subsequent 
pregnancies, which puts both mother and baby 
at great risk.

ESC and AHA guidelines advise that repeat 
pregnancy is contraindicated in women with 
PPCM who have not recovered a normal LVEF.

The use of an intrauterine device is recommended 
for PPCM paƟ ents since hormonal contracepƟ ves 
may interact with heart failure medicaƟ on.

Conclusion
Peripartum cardiomyopathy is a rare but life 
threatening medical condiƟ on that aff ects women 
worldwide. The underlying pathophysiology is not 
known, vasculo-hormonal infl uences and geneƟ c 
suscepƟ bility probably play a role. According to 
guidelines second pregnancy is contraindicated in 
women with history of PPCM, If cannot be avoided 
the women should be counseled about the risks 
of subsequent pregnancy and should be followed 
closely throughout pregnancy and unƟ l six months 
postpartum with frequent clinical examinaƟ ons 
and serial echocardiograms.
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Virtual Monthly Clinical MeeƟ ngs 2020-21

29thMay, 2020 B L Kapoor Hospital
26thJune, 2020 VMMC & Safdarjung Hospital
31stJuly, 2020 AIIMS
14thAugust,2020 Lady Hardinge Medical College
28thAugust, 2020 Army Hospital- Research & Referral
11thSeptember,2020 Apollo Hospital
25thSeptember, 2020 DDU Hospital
23rdOctober to 6thNovember, 2020 AOGD Annual Conference AcƟ viƟ es
27thNovember, 2020 MAMC & LNJP Hospital
18thDecember, 2020 Sir Ganga Ram Hospital
1stJanuary, 2020 ESI Hospital
29thJanuary, 2021 Dr RML Hospital
26thFebruary, 2021 UCMS & GTB Hospital
26thMarch, 2021 Lady Hardinge Medical College
23rdApril, 2021 Apollo Hospital
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IntroducƟ on and Defi niƟ on
Pregnancy induced hypertension (pre-eclampsia 
/ pregnancy toxemia) develops aŌ er 20 weeks of 
gestaƟ ons in previously normotensive women 
and resolves by three months post partum: the 
possibility considered high if blood pressure > 
140/90 mmHg or diastolic BP rises 15-25 mm Hg 
above pre pregnancy values1, When such a paƟ ent 
has a convulsion they should be considered to have 
eclampsia unless proven otherwise.

It is most common in 3rd trimester and presents with 
proteinuria > 0.5gm/ 24 Hr, edema, headache, visual 
disturbance and gastrointesƟ nal disturbances.

Clinical Features and Diagnosis
Convulsion, labile high BP, proteinuria (someƟ mes 
nephroƟ c range), visual disturbances in form of 
photopsia; corƟ cal blindness, malaise, facial and 
peripheral edema, oligurea, restlessness and 
clonus.

InvesƟ gaƟ on may reveal hyperuricaemia, 
thrombocytopenia, raised liver enzymes and 
evidence of hemolysis.

Important diff erenƟ al diagnosis in pregnant women 
having the 1st seizure is subarachnoid hemorrhage, 
cerebral venous thrombosis, intra cranial SOL, 
intracranial infecƟ on, metabolic disorders, 
Autoimmune disorder- mostly SLE2.

Pathophysiology
• It has been variously proposed that convulsions in 

eclampsia result from intra cranial hemorrhage, 
hypertensive encephalopathy, cerebral edema or 
corƟ cal vasospasm2,3.

• Typical postmortem fi ndings reveal fi brinoid 
necrosis, thrombosed pre capillaries, micro 
hemorrhage and hypoxic ischemic changes2,3,4,5.

• There is predilecƟ on for abnormaliƟ es in the 
occipital and parietal lobe in the watershed 
area between MCA and PCA6,7. There is growing 
evidence of vasoconstricƟ on in such cases.

Eclampsia, PRES, Status EpilepƟ cus-  Neurologist’s 
PerspecƟ ve
Rajeev Ranjan
Senior Consultant, Department of Neurologist, Sir Ganga Ram Hospital, New Delhi

Management
• Eclampsia seizure should be managed iniƟ ally 

with whatever anƟ convulsant agents in hand and 
with which the pracƟ Ɵ oner is familiar with.

• Target should be to terminate seizure and prevent 
hypoxemia in mother and in the fetus.

• Magnesium sulphate has been the drug treatment 
of choice of eclampsia and pre eclampsia now8.

• Proposed magnesium sulphate dose is to give 5 
gm magnesium sulphate over 20-30 minutes (10 
ml of 50% magnesium sulphate in 200 ml saline); 
Then infuse magnesium sulphate at 2 gm / hr. 
Magnesium level to be checked aŌ er 30-60 min 
and then every 6 hrs to maintain therapeuƟ c 
range of 2-3 mmol/ litre.

• If the blood pressure falls below 110/70 mm hg: 
respiratory rate falls below 16, urine output is 
below 30 ml/ hr or arefl exia occurs, we reduce 
the infusion rate to 1gm/ hr and treat accordingly.

• If seizure persists benzodiazepam and other 
anƟ eplepƟ cs (leveƟ racetam, phenytoin, valproate 
etc to be given according to the clinical situaƟ on.

Conclusion
Eclampsia is associated with disproporƟ onate 
degree of maternal and fetal mortality. It is 
important to diagnosed early and treat adequately. 
Needs mulƟ  disciplinary approach for good 
outcome.
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• DemyelinaƟ ng / toxic leuko encephalopathy
• CNS vasculiƟ s
• Malignancy and metastaƟ c disease
• Progressive mulƟ focal leuko encephalopathy
• OsmoƟ c DemyelinaƟ on syndrome

Treatment
General measures - to maintain airway patency, 
breathing and circulaƟ on of paƟ ent.

SymptomaƟ c treatment
• AnƟ hypertensive treatment to reduce mean 

blood pressure by 25% in fi rst few hours, 
preferably Labetolol infusion to be started aŌ er 
20 mg of bolus Dose and 20-60 mg/hour-BP 
should be monitored and infusion rate should be 
regulated. Later on to be shiŌ ed to oral Labetolol 
100-400 mg/day or calcium channel blocker 
drugs

• AnƟ convulsants-fi rst line anƟ epilepƟ c drugs are 
used. LeveƟ racetam 20 mg/kg bolus followed by 

6. Sanders TG, Clayman DA, Sanchez-Ramos L,et al. Brain in 
eclampsia: MR imaging with clinical correlaƟ on. Radiology 
1991;180:475–8.

7. Digre KB, Varner MW, Osborn AG, et al. Cranial magneƟ c 
resonance imaging in severe preeclampsia v eclampsia. 
Arch Neurol 1993;50:399–406.

8. Lucas MJ, Leveno KI, Cunningham FG. A comparison of 
magnesium sulfate with phenytoin for the prevenƟ on of 
eclampsia . N Engl J Med 1995;333:201–5.

PRES
• Disorder with acute neurological symptoms, for 

example seizure, headache, encephalopathy, 
visual disturbances, secondary to reversible 
subcorƟ cal vasogenic edema in the brain in 
the seƫ  ng of hypertension, renal failure, 
pre eclampsia, eclampsia, cytotoxic drug or 
Autoimmune disorder.

• PRES is generally reversible both radio logically 
and clinically.

• It is caused by endothelial injury related to 
changes in the blood pressure in the background 
of above menƟ oned co-morbid states1.

• Posterior brain regions can be parƟ cularly 
suscepƟ ble to hypo perfusion because liƩ le 
sympatheƟ c intervenƟ on exists in posterior 
fossa2.

• Can aff ect any age, predominantly middle aged 
female

• Co-morbid condiƟ on which can trigger PRES 
are Eclampsia, HydaƟ form mole renal failure, 
alcohol withdrawal, sepsis, dyselectrolytemia, TTP, 
Henoch schonlein perpura, organ transplantaƟ on, 
autoimmune disorder, chemotherapeuƟ c drugs etc.

Clinical presentaƟ on
• Encephalopathy- clinical severity ranging from 

confusion to coma
• Seizure in upto 92 % cases
• Visual abnormality
• Focal neurological defect
• ThromboƟ c Stroke

Diagnosis is based on clinical features3. CT / MRI 
reveal changes mainly in the parieto occipital area.

Diff erenƟ al diagnoses
• InfecƟ ve encephaliƟ s
• Autoimmune / para neoplasƟ c EncephaliƟ s

Sugges  ve clinical manifesta  on

Blood inves  ga  on
EEG

Lumbar puncture

CT

Symptoma  c
treatment

Treatment for 
underlying causes

Labetolol
Nicardipine
Other an   
hypertensive drug
An   convulsants
Correc  on of 
electrolyte

Toxic agent 
withdrawal
Caesarean Sec  on
Dialysis
Care of co-morbid 
state

MRI/ MRV / MRA

Diagnosis PRESS

PRES: Flow chart
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1-4 gm/day. LeveƟ racetam is the preferred drug 
as it is relaƟ vely safe in pregnancy and has the 
least drug interacƟ on in co morbid state. In case 
of persistent seizures, they are treated according 
to the Status EpilepƟ cus guidelines

• Treatment for co-morbid state
• Withdrawal of off ending drug
• TerminaƟ on of pregnancy
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Status EpilepƟ cus
• Seizure is a paroxysmal event due to abnormal, 

excessive or synchronous neuronal electrical 
acƟ vity in the brain

• Epilepsy is a condiƟ on in which a person has 
recurrent seizures due to a chronic underlying 
process

• Status epilepƟ cus-this is defi ned as 5 minutes 
or more of conƟ nuous seizure acƟ vity without 
recovery between seizure and conƟ nuous clinical 
or electrographic seizure acƟ vity

• Refractory Status epilepƟ cus –when seizures do 
not respond to AnƟ epilepƟ c drugs

• Super Refractory Status epilepƟ cus- when 
seizures do not respond to AnestheƟ c drugs

• Most common cause of Status epilepƟ cus 
-AnƟ convulsant drug withdrawal or non-
compliance
CVA
CNS infecƟ ons
Metabolic derangement
Alcohol/drug toxicity

Hypoxia
Intracranial space occupying lesion
Trauma
Fever

Acute Management of seizures
0-5 minutes
Secure airway, breathing, circulaƟ on-stabilize 
paƟ ents

5-15 minutes
Give Dextrose unless paƟ ent is hyperglycemic/
Normoglycemic

Give Thiamine 100mg IV if Alcoholic/MalnutriƟ oned/
Bed bound send blood invesƟ gaƟ ons-CBC, RFT, LFT, 
AnƟ epilepƟ c drug level (if on medicaƟ on), Toxic 
screening, culture/sensiƟ vity

Detailed physical ExaminaƟ on

15-35 minutes
AnƟ convulsants

Lorazepam 0.1to 0.15 mg/kg IV ( upto 4-6 mg) over 
1-2 minutes. If seizure persists can be repeated 
aŌ er 5-10 minutes
Another longer acƟ ng AED is needed if underlying 
eƟ ology is not rapidly reversible
Phenytoin 20 mg/kg or Fosphenytoin, 3 equivalent 
bolus dose to be given
LeveƟ racetam 20 mg/kg bolus or Valparin 25 mg/
kg can be given if seizure are not being controlled

45-60 minutes
if seizure conƟ nues beyond 60 minutes, it is 
Refractory Status epilepƟ cus-General Anesthesia 
should be induced

Propofol-2mg/kg IV bolus followed by 2-10 mg /kg/
hour
Thiopental 100-250 mg IV bolus over 20 seconds 
followed by infusion 3-5 mg/kg/minute
Midazolam 0.3 mg/kg IV bolus at the rate of 4 mg/
minute-repeat every 5 minutes-3 doses, followed 
by infusion 2 mg/kg/hour. If seizure is controlled 
dose should be reduced aŌ er 12 hours
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Thyroid Storm in Pregnancy
1. IntroducƟ on

Thyroid storm is an acute complicaƟ on of 
thyrotoxicosis. It manifests as severe life-
threatening symptoms of thyrotoxicosis. Thyroid 
storm carries high mortality of 10-30%.1

Hyperthyroidism complicates 0.2% of pregnancy 
and thyroid storm is known to occur in less than 
1% of paƟ ents with hyperthyroidism.2 Hence 
Thyroid storm in pregnancy is a very rare enƟ ty 
with the knowledge restricted to mainly case 
reports and case series.

2. PrecipitaƟ ng factors for thyroid storm
Thyroid storm is oŌ en precipitated in pregnant 
women with uncontrolled hyperthyroidism 
during parturiƟ on. Sudden disconƟ nuaƟ on of 
anƟ -thyroid medicaƟ ons during pregnancy can 
also potenƟ ally precipitate a thyroid storm. The 
likelihood of a pregnant woman developing 
thyroid storm is 10 Ɵ mes more than for a non-
pregnant individual.3

The pathophysiology behind the precipitaƟ on 
of a thyroid storm as compared to rouƟ ne 
hyperthyroidism is unclear. A sudden increase of 
thyroid hormone can be one factor that leads to 
thyroid storm. Apart from this increased Ɵ ssue 
response to thyroid hormone and increased 
catecholamine acƟ on are other factors that may 
precipitate an acute thyroid event like a thyroid 
storm.1

3. Clinical features of thyroid storm
PaƟ ents with thyroid storm oŌ en present with 
typical symptoms of hyperthyroidism but in an 
exaggerated form.1

New onset of Atrial fi brillaƟ on or cardiac 
tachyarrhythmia are some common 
presentaƟ ons. The paƟ ent can also have 
heart failure. Hyperpyrexia is oŌ en present. 
GastrointesƟ nal symptoms like nausea and 
vomiƟ ng may be exaggerated especially in 
pregnancy. The paƟ ent may also have jaundice 

and other signs of liver failure. Neurological 
symptoms ranging from anxiety to comatose 
state may be associated with the other clinical 
symptoms.1

On clinical examinaƟ on, one must look for the 
presence of goiter and the presence of thyroid-
associated orbitopathy (also called Graves’ 
ophthalmopathy). 1

4. Diagnosis of Thyroid storm
In a paƟ ent with Thyroid storm, the lab evaluaƟ on 
may show thyrotoxicosis with elevated T3 and T4 
and normal TSH. The degree of thyroid hormone 
elevaƟ on does not correlate with the severity of 
symptoms. Hyperglycemia and hypercalcemia 
may be oŌ en associated with thyroid storm.4

A high Ɵ re of the TSH Receptor anƟ body (TRAb) 
is useful for establishing the diagnosis of 
Graves’ disease as an eƟ ology for the thyroid 
storm. However, in an emergency situaƟ on, the 
treatment should not be delayed because of 
non-availability or delay in the results TRAb.4

An ECG with a rhythm strip must be done in all 
paƟ ents and cardiac monitoring in ICU is advisable 
for all paƟ ents with thyroid storm. A liver funcƟ on 
test is mandatory to rule out liver involvement 
which is not uncommon in thyroid storm.3

The diagnosis of Thyroid storm is established 
based on a scoring system called the Burch and 
Wartofsky score (Figure 1). A score of more than 
45 is the sine-qua-non of thyroid storm. A score 
of less than 25 makes thyroid storm unlikely. A 
score of 25-45 is suggesƟ ve of an impending 
thyroid storm.4

5. Management of Thyroid Storm
A paƟ ent of thyroid storm is typically managed 
in the ICU. The basics of any criƟ cal illness 
disease management like securing the airway, 
breathing and circulaƟ on should be followed.2 
The iniƟ al assessment and triage of the paƟ ent 
with potenƟ al thyroid storm is summarized in 
Figure 2

Thyroid Storm and DiabeƟ c Ketoacidosis in 
Pregnancy: An algorithmic approach
Om Lakhania1, Surender Kumar2

1Senior Endocrinologist, Zydus Hospital-Ahmedabad, 2Senior Endocrinologist, HOD Department of  
Endocrinology, Sir Ganga Ram Hospital, New Delhi
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Fig 1: The Burch and Wartofsky score for the diagnosis of Thyroid storm. 4

Fig 2: IniƟ al assessment and triage of a pregnant woman suspected to have thyroid storm. (k/c/o is known case of; s/o suggesƟ ve 
of; ECG- Electrocardiogram; RBS- Random blood sugar; TRAb- TSH receptor anƟ body; LFT- liver funcƟ on test)
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Beta-blockers are started in these paƟ ents 
as early as possible. Beta-blockers block the 
over-acƟ vaƟ on of the sympatheƟ c system that 
occurs in thyrotoxicosis. Propranolol is used 
as the beta-blocker of choice. An intravenous 
bolus of Esmolol followed by infusion is another 
alternaƟ ve.4

Propranolol is typically given in the dose of 20 
mg every 4-6 hourly either orally or as a crushed 
suspension via the Ryle’s tube (RT). Propranolol 
also blocks the T4 to T3 conversion.4 It must be 
remembered that propranolol is a pregnancy 
category C drug. It can lead to fetal bradycardia, 
hypoglycemia, and respiratory depression. 
Hence fetal monitoring is vital.5

Amongst the anƟ -thyroid drugs, Propylthiouracil 
(PTU) is proff ered over carbimazole or 
methimazole in thyroid storm. The onset of 
the acƟ on of PTU is faster than carbimazole/
methimazole and addiƟ onally, it is not known to 
produce any signifi cant teratogenicity. PTU can 
also be used in the fi rst trimester of pregnancy. 
PTU is typically given in a higher dose of 200 mg 
every 4 hourly. PTU can be delivered by RT if the 
paƟ ent cannot take the same orally. PTU can 
lead to idiosyncraƟ c hepatotoxicity.1,2,4

Lugol’s iodine or Saturated soluƟ on of PoƩ asium 
iodide (SSKI) may be used one hour aŌ er the 
administraƟ on of PTU. GlucocorƟ coids like 
hydrocorƟ sone as given along with the other 
medicaƟ ons. GlucocorƟ coids also block T4 to 
T3 conversion and help correct an undiagnosed 

adrenal insuffi  ciency which may be unmasked 
in the period of severe physiological stress. 
HydrocorƟ sone in the dose of 100 mg IV every 
8 hourly or dexamethasone, 1 to 2 mg every six 
hours can be used.4

Other agents that can be used in case of non-
availability of contraindicaƟ ons to any of the 
above agents include Lithium or Cholestyramine.6 
In paƟ ents with pre-exisƟ ng hepatotoxicity, the 
use of PTU may be deemed inappropriate. Hence 
in such cases, these other agents may prove to 
be eff ecƟ ve. Plasmapheresis has also be used in 
thyroid storm in severe cases.7

There is liƩ le or no data on the management 
of the obstetric aspect of thyroid storm. The 
quesƟ on of conƟ nuing the pregnancy should be 
decided based on individual cases. It must be 
kept in mind that thyroid storm is a potenƟ ally 
life-threatening condiƟ on of the mother.2

Dia beƟ c Ketoacidosis in Pregnancy
1 . IntroducƟ on

DiabeƟ c ketoacidosis (DKA) in pregnancy 
complicates about 1-2% of pregnancies and 
leads to fetal loss in 10-30% of cases. 8 DKA 
can occur in both type 1 diabetes, Latent-
autoimmune diabetes of adulthood (LADA) as 
well as in selected cases of type 2 diabetes. DKA 
can be the fi rst presentaƟ on of type 1 diabetes.9

The standard diagnosƟ c criteria for DKA is 
described in table 1.

Fig 3: Overview of the management of thyroid storm in pregnancy (PTU- Propylthiouracil; GI- GastrointesƟ nal; SSKI - Saturated 
soluƟ on of poƩ asium iodide)
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Table 1: DiagnosƟ c criteria for DiabeƟ c ketoacidosis in 
pregnancy

1.   Hyperglycemia- glucose value >250 mg/dl
2. Ketonemia

a. Serum beta-hydroxybutrate or point-of-care 
value >3 mmol/l

b. High serum acetone
c. Presence or ketonuria- more than 2+ in urine 

ketone-sƟ cks
3. Acidosis

a. pH <7.3
b. Bicarbonate <15 meq/

4. Anion-gap >12 meq/

2. Pathophysiology of DiabeƟ c ketoacidosis
DKA is a result of an imbalance between insulin 
producƟ on and counter-regulatory hormones 
like glucagon. Low insulin and high glucagon 
in background of diabetes mellitus leads to 
DKA.10 Ketone bodies are reserve fuel for the 
human body. In the absence availability of 
intracellular glucose as a fuel, beta-oxidaƟ on of 
faƩ y acid occurs which kicks off  the ketogenesis 
pathway. This pathway is suppressed by insulin 
and enhanced by glucagon, growth hormone, 
and epinephrine. In the situaƟ on of an imbalance 
between insulin and these counter-regulatory 
hormones, these pathway’s come into play and 
lead to ketogenesis.10

Ketone body formaƟ on in excess leads to high 
anion gap metabolic acidosis. DKA is also a 
state of total body potassium defi cit. Most 
importantly, high glucose levels in the blood 
lead to high glucose fi ltraƟ on in the urine which 
leads to dehydraƟ on.10

3. PrecipitaƟ ng factors for DKA in pregnancy
The most common cause of precipitaƟ on of DKA 
in pregnancy is the disconƟ nuaƟ on of insulin 
in paƟ ents with type 1 diabetes or ketosis-
prone type 2 diabetes. MiscommunicaƟ on and 
misinformaƟ on are oŌ en the causes of such a 
situaƟ on.8

In some cases, the non-availability of insulin, 
incorrect insulin delivery, and loss of effi  cacy of 
insulin due to poor storage and transport can 
lead to precipitaƟ on of DKA. For those paƟ ents 
with type 1 diabetes on an insulin pump, the 
disconnecƟ on of the pump can lead to DKA.10

Apart from this infecƟ on is the second most 
common cause of DKA in pregnancy. Urinary 
tract infecƟ on (UTI) is oŌ en a culprit and a 

urine rouƟ ne examinaƟ on must be performed 
in all such paƟ ents. In some cases, hyperemesis 
graivdarum, new-onset, or poor controlled 
thyrotoxicosis in pregnancy and antenatal 
glucocorƟ coid injecƟ on in paƟ ents with poorly 
controlled diabetes can precipitate DKA.11

4 . Clinical features and diagnosis of DKA in 
pregnancy
Symptoms of DKA in pregnancy can oŌ en mimic 
other symptoms of pregnancy. The paƟ ent may 
present with incessant vomiƟ ng, abdominal 
pain, and signs of dehydraƟ on. It is essenƟ al to 
have a high index of suspicion for recognizing 
DKA, especially in paƟ ents having pre-exisƟ ng 
diabetes.8

Measurement of serum beta-hydroxybutyrate 
(BOHB) is sin-quo-non for the diagnosis of 
DKA.12 In absence of the same, serum acetone 
levels of urinary ketone levels may act as a 
subsƟ tute.13 Currently, we have a point of care 
devices available in India which help in the 
assessment of beta-hydroxybutyrate in a maƩ er 
of seconds.14

A blood gas analysis should follow the iniƟ al 
tesƟ ng for ketone bodies. It is not necessary to 
perform an arterial blood gas analysis, a venous 
blood gas analysis may also suffi  ce. PaƟ ents 
typically have metabolic acidosis with a high 
anion gap.10

The paƟ ent may have low serum potassium 
and also hyponatremia. The presence of 
hyponatremia may be spurious and the sodium 
levels need to be corrected for glucose levels. 10

Renal funcƟ on needs to be assessed and many 
paƟ ents may have pre-renal acute kidney injury 
because of associated dehydraƟ on. A urine 
funcƟ on test, not only reveals the presence of 
glycosuria and ketonuria but also the presence 
or absence of pus cells in urine suggesƟ ve of UTI 
needs to be assessed. As described earlier, UTI 
is an important precipitaƟ ng factor for DKA in 
pregnancy.11

5 . Management of DKA in pregnancy
Management of DKA in pregnancy has three 
main principles: CorrecƟ on of dehydraƟ on, 
management of potassium, and insulin infusion. 
13 Table 2 summarizes the management of DKA 
in pregnant women.
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The fi rst step for the management of DKA is 
fl uid resuscitaƟ on. Fluid management precedes 
insulin delivery and should be aggressive. The 
iniƟ al fl uid of choice is isotonic normal saline 
(0.9% NS). Once the glucose levels fall below 
250 mg/dl, the use of Dextrose conƟ nuing fl uids 
is encouraged so as to prevent hypoglycemia.8

The second step is to assess serum potassium. 
Since potassium is predominantly an 
intracellular ion, the serum potassium levels 
do not adequately represent the total body 
potassium stores. PaƟ ents with DKA is 
invariability potassium defi cient irrespecƟ ve of 
the serum potassium levels. It is also important 
to note that the use of insulin infusion leads to 
a further reducƟ on of serum potassium levels 
due to the intracellular shiŌ  of potassium. 
Hence it is important to fi rst assess and correct 
potassium defi cient before iniƟ aƟ ng insulin 
infusion.10

The third step in the management of DKA is 
insulin infusion. In most paƟ ents, we give an 
iniƟ al bolus of insulin followed by a steady 
insulin infusion. The infusion is conƟ nued Ɵ ll the 
DKA is resolved and the paƟ ent is able to take 
orally. The use of sliding scale subcutaneous 
insulin is discouraged. If the paƟ ent had been 
taking long-acƟ ng insulin previously, the same 
may be given in parallel to the insulin infusion.10

Bicarbonate infusion generally has liƩ le or 
no role in DKA management. CorrecƟ on of 
ketogenesis leads to correcƟ on or the metabolic 
acidosis without requiring bicarbonate. In 
some cases, bicarbonate infusion may be 
detrimental.15

Obstetric management includes fetal 
monitoring. The decision to conƟ nue the 
pregnancy should depend on the clinical 
circumstances and no general guidance can be 
suggested for the same. As described earlier, 
DKA can lead to fetal loss in 10-30% of the 
cases.8

The precipitaƟ ng factor needs to be idenƟ fi ed 
and corrected, especially if it involves any 
infecƟ on. DKA itself leads to leucocytosis 
and hence an underlying infecƟ on may oŌ en 
be missed out in the presence of diabeƟ c 
ketoacidosis.8

Table 2: Summary of Management of DiabeƟ c ketoacidosis in 
pregnancy

Fluids
 IniƟ al correcƟ on with NaCl 1-1.5 litre/hr during fi rst hour
 Then Calculate corrected sodium (Hyperglycemia causes 
hyponatremia)
o Measured sodium + 0.024 * (Serum glucose - 100)
o If Hypernatremia / normal - 0.45% normal saline- 500 

ml/hr
o If hyponatremia- 0.9% normal saline- 500 ml/hr
o ConƟ nue Ɵ ll glucose reaches <250mg/dl - then start 

5% dextrose

Insulin
 10 units IV bolus- check potassium levels fi rst before 
starƟ ng insulin drip

 With INFUSION PUMP
o Insulin drip – 50 units in 50 ml of normal saline
o Start is 3-5 ml/hr and Ɵ trate based on glucose values
o The insulin should fall by 50 mg/dl per hour
o If no fall than double the rate to 10ml/hr – recheck the 

fall aŌ er 1 hr – keep doubling the rate Ɵ ll glucose in 
target range

o ConƟ nue Ɵ ll glucose <250 mg/dl

Glucose <250 mg/dl
 Start 5% dextrose @ 200 ml/hr
 ConƟ nue insulin drip ½ of above rate
 Keep glucose between 150-200 mg/dl

Potassium
 If K <3.3 meq/l
o Do not give insulin.
o 2 ampules of 11.2% KCl in 500ml of NS @200ml/hr

 If K - 3.3- 5 meq/l
o Can start insulin
o 1 ampule of 11.2% KCl in 500ml of NS@ 200ml/hr

  If K >5.0 – can give insulin without starƟ ng potassium
 For maintenance 20-30 meq of K in 1 litre of fl uid is 
generally adequate

Monitoring therapy
 Glucose monitoring every hourly using Point-of-care 
device

 Every 2 -4 hrs measure the following
o Serum electrolytes

 6. ResoluƟ on of DKA
The anion gap is a useful parameter to assess 
for resoluƟ on of DKA. The measurement of 
ketone bodies (Serum BOHB, Serum acetone, 
and/or urine ketone bodies) may be misleading. 
NormalizaƟ on of the anion gap is a sign of a good 
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prognosis and suggests a possible resoluƟ on of 
DKA. The criteria for the resoluƟ on of DKA are 
described in table 3.10

Table 3: ResoluƟ on of DKA

1. Blood glucose <200 mg/dl
2. Serum bicarbonate- >18 meq/l
3. pH > 7.3
4. Anion gap <10 meq/l
PaƟ ent is able to take orally without emesis

It is important to note that apart from the high 
anion-gap metabolic acidosis, the paƟ ents with 
DKA may also have a hidden normal anion-
gap metabolic acidosis due to aggressive fl uid 
infusion of sodium chloride. Hence paƟ ents may 
conƟ nue to demonstrate metabolic acidosis 
even aŌ er normalizaƟ on of the anion gap.8

Once the paƟ ent has a good oral intake and does 
not have emesis, the insulin infusion may be 
gradually disconƟ nued while overlapping with 
subcutaneous insulin. The switch-over though, 
seemingly innocuous is oŌ en the criƟ cal part 
of the process and endocrinologists should be 
involved in handling the switch of the insulin 
regimen. If not done right, it can both lead to 
the recurrence of DKA on one hand and severe 
hypoglycemia on the other.13

Table 4: shows the process of switching from 
insulin infusion to subcutaneous insulin
Table 4: Switching from Insulin resoluƟ on to subcutenous 
insulin once DKA is resolved

1. Calculate the insulin requirement in the last 6 
hours and mulƟ ply that by 4 which gives the insulin 
requirement over the last 24 hours

2. 80% of the total insulin requirement as described 
above is split into 50% basal and 50% of bolus insulin.

3. The basal insulin is given 3-4 hours before 
disconƟ nuing the insulin infusion. Insulin detemir 
and insulin NPH are generally the basal insulin that 
are safe to use in pregnancy.

4. The bolus dose is divided into three equal doses 
given before the three major meals. Regular human 
insulin, insulin lispro and insulin aspart are the 
various short acƟ ng insulin which are safe to use in 
pregnancy.

7. PrevenƟ ng recurrence of DKA
The paƟ ents with type 1 diabetes and/or 
ketosis-prone type 2 diabetes should be kept 
on a close follow-up of an endocrinologist. The 
use of mulƟ -dose insulin (MDI) an/or conƟ nuous 

subcutaneous insulin infusion (CSII, also called 
insulin pump) is the standard of care in these 
paƟ ents.10

Older generaƟ on insulin-like insulin NPH and 
regular human insulin are cost-eff ecƟ ve and 
are available as essenƟ al medicaƟ ons in most 
government supplies and government drug 
repositories.16 Hence all paƟ ents with type 1 
must be placed on standard MDI therapy with 
regular glycemic monitor using SMBG (self-
monitoring of blood glucose). These paƟ ents 
must have regular access to the medical staff  
person who has experƟ se in insulin dose 
adjustment. Self-adjustment of insulin dose may 
be taught to selected paƟ ents based on their 
status of educaƟ on and knowledge.
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The world is struck by the most dreaded pandemic, 
i.e., Coronavirus disease (COVID-19) this year. The 
severe acute respiratory syndrome coronavirus 
(SARS-CoV2), iniƟ ally called novel coronavirus, has 
not spared anyone. Coronavirus is an enveloped 
single-stranded RNA virus belonging to the family 
Coronaviridae of the order Nidovirales1. Among them, 
alpha- and beta-coronaviruses infect mammals. The 
diagnosis is by detecƟ ng viral nucleic acid using real-
Ɵ me reverse-transcripƟ on polymerase chain reacƟ on 
(RT-PCR)2. The viral envelope has three structural 
proteins; out of them, the Spike protein helps 
coronavirus bind to angiotensin-converƟ ng enzyme 
2 (ACE2) receptors, thus gaining entry through the 
respiratory epithelium3,4. The pulmonary damage 
results from immunothrombosis5. Pathogenesis 
involves infl ammaƟ on, hypoxia, vascular stasis, 
endotheliopathy, and thrombosis. It predisposes the 
paƟ ent to venous, arterial as well as microvascular 
thrombosis5,6. At cellular level, coagulopathy of 
COVID-19 involves endothelial injury, acƟ vaƟ on 
of platelets, an increase in prothromboƟ c factors 
such as Ɵ ssue factor, suppression of anƟ thrombin, 
and injury via neutrophil extracellular traps 
(NETosis)6. The immunocompromised paƟ ents 
due to chemotherapy, cancers, cardiovascular 
diseases, HIV/AIDS, diabetes, chronic renal diseases 
are parƟ cularly suscepƟ ble7. Such comorbidiƟ es 
increase the risk of severity. Pregnancy is a state of 
physiological alteraƟ on of the immune system. This 
unique state places pregnant women at an increased 
risk of coronavirus infecƟ on. Morbidity and mortality 
weekly report (MMWR) study in the US suggests 
that pregnant women with COVID 19 are more likely 
to be hospitalized and are at increased risk for ICU 
admission and mechanical venƟ laƟ on than non-
pregnant women8.

COVID-19 in pregnancy has diff erent implicaƟ ons 
than non-pregnant women. Apart from physiological 
diff erences, there is a risk of verƟ cal transmission, 
and management of labor is an added problem for 
obstetricians.

Immunological AlteraƟ ons
The fi rst- and third-trimesters of pregnancy are 
pro-infl ammatory states that help implantaƟ on, 
placental development, and iniƟ aƟ on of parturiƟ on, 
respecƟ vely. The T cell subsets like Tregs, naive 
T cells, and memory T cells gain the funcƟ on of 
downstream signaling proteins like STAT5.9 There 
is a delicate balance between tolerance for the 
fetal anƟ gens and protecƟ ve immunity against viral 
anƟ gens. Therefore, the innate immune players 
like monocytes and NK cells are acƟ vated during 
pregnancy, while adopƟ ve immune responses are 
suppressed. Moreover, high levels of estrogen and 
progesterone cause edema of the upper respiratory 
tract, niche for viral pathogen.9

Pregnancy complicaƟ ons can be caused by direct 
eff ects of the virus and anƟ body dependant 
enhancement (ADE).10 This means there is an 
enhanced immune response to SARS-CoV 2 due to 
anƟ genic similariƟ es with previous viral infecƟ ons. 
Severe infecƟ on can lead to cytokine storm with 
increased producƟ on of infl ammatory cytokines 
like IL-1, IL-2, IL-6, TNFα, MIP, MCP.11 These could be 
associated with complicaƟ ons such as spontaneous 
aborƟ on, preterm delivery, intrauterine growth 
retardaƟ on. InducƟ on of IL17 due to viral infecƟ on 
can lead to neuronal dysfuncƟ on and behavioral 
changes in the child. All these lead us to suggest 
that maternal morbidity and mortality may be 
higher in pregnant than non-pregnant COVID-19 
paƟ ents. It has been postulated that there is 
hardly any evidence of hematogenous spread in 
SARS CoV2; hence the risk of verƟ cal transmission 
infecƟ on is minimal.12

Hematological changes
Coagulopathy- Coagulopathy in COVID-19 neither 
befi ts disseminated intravascular coagulaƟ on 
(DIC) nor sepsis-induced coagulopathy (SIC). There 
is an interplay of thrombosis and infl ammaƟ on 
in COVID-19.13 Role of thrombosis in pregnant 
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COVID-19 paƟ ents is highlighted by a study where 
placentas from paƟ ents showed increased placental 
injury and decidual arteriopathy. This refl ects 
abnormaliƟ es in oxygenaƟ on within the intervillous 
space and is associated with adverse perinatal 
outcomes.14 Pregnancy is itself a hypercoagulable 
state. There is an increase in procoagulant factors 
and up to 3-fold rise in D-dimer levels. Plasma 
fi brinogen increases, and mild thrombocytopenia 
can occur in a healthy pregnancy. There is an 
increase in factor VIII, von Willebrand factor levels 
(VWF), and a fall in protein S in normal pregnancy. 
These fi ndings can confound coagulopathy related 
to COVID-19 in pregnancy. Laboratory parameters 
such as Prothrombin Ɵ me (PT), AcƟ vated parƟ al 
thromboplasƟ n (APTT) Ɵ me will be shortened in 
a normal pregnancy due to a rise in procoagulant 
factors.

In general, ISTH recommends admission for COVID 
paƟ ents with a 3- to 4-fold rise in D-dimer even 
if asymptomaƟ c15. As D-dimer values are already 
high in the third trimester of pregnancy, more 
studies are needed to establish cut-off s for D-dimer 
levels in COVID-19 pregnancy. IniƟ al prolongaƟ on 
of PT, APTT values may be masked in COVID-19 in 
pregnancy. The fi rst reported acutely progressive 
coagulopathy in severe COVID-19 was described 
in April 202016. The authors suggested APTT and 
fi brinogen tesƟ ng, in addiƟ on to D-dimers, PT, 
and platelet count in all paƟ ents as they may add 
diagnosƟ c and risk straƟ fying value.16

Blood Counts and Infl ammatory Markers
Lymphopenia predicts disease severity.17 
Pathogenesis of lymphopenia involves their 
direct infecƟ on due to the presence of ACE 
receptors, destrucƟ on of the lymphaƟ c organs by 
the virus, lymphocyte apoptosis due to altered 
cytokine balance and metabolic alteraƟ on like 
hyperlacƟ c acidemia that can inhibit lymphocyƟ c 
proliferaƟ on.17

In a study of 116 pregnancies, Yan et al. analyzed 
hematological parameters on admission. They 
found lymphopenia in 44%, leukopenia in 24.1%, 
and increased C-reacƟ ve protein (CRP) in 44%. 
Eight (6.9%) cases had severe disease. Severity 
correlated with leukopenia and lymphopenia. 
Severe cases had lymphopenia in the range of 300- 
1420/μl. Mild thrombocytopenia was observed 

in one case. ElevaƟ on of PT, APTT was associated 
with elevaƟ on of transaminases.18 Chen et al. 
observed that paƟ ents had decreased lymphocyte 
count and increased hypersensiƟ ve CRP.19 In his 
study, 55% had lymphopenia, 66% had elevated 
concentraƟ ons of CRP, and 33% had increased 
levels of ALT and AST amongst nine pregnant 
women with COVID-19 pneumonia.19 Also, 77% of 
paƟ ents had a normal WBC count. The leukocytosis 
and elevated neutrophil raƟ o were reported to be 
more common in the COVID-19 infected pregnant 
women in Liu H, et al. study20. However, they did not 
fi nd signifi cant diff erences regarding lymphopenia 
among pregnant and non-pregnant groups. They 
also found CRP elevaƟ on in most of the cases20. 
In the study of Wang X, et al., laboratory fi ndings 
included high leukocyte count, elevated neutrophil 
raƟ o, lymphopenia, and elevated CRP, D-dimer, 
and LDH. However, aminotransferase levels and 
creaƟ nine were reported in a normal range21. 
Moreover, Liu W et al. reported leukocytosis 
and elevated neutrophil raƟ o, elevated CRP and 
interleukin 6, and low albumin, while the levels of 
ALT, AST, ferriƟ n, and ESR were the normal22. So high 
CRP, leukocytosis, and elevated neutrophil raƟ o 
were found in most studies on COVID-19 pregnant 
women, and other laboratory tests are confl icƟ ng23. 
However, physiological changes in pregnancy 
involve leukocytosis and high neutrophil raƟ o 
and this complicates the interpretaƟ on. Though 
platelet count remains normal in most cases, 
severe thrombocytopenia has been reported24. 
Comprehensive data on a larger populaƟ on of 
pregnant women with COVID-19 are needed to 
beƩ er understand the hematological parameters 
and their role in maternal and birth outcomes.

Role of Hematological Parameters
in Management
Lymphopenia and raised CRP are more common 
fi ndings in COVID-19 infected pregnancy. D-dimer 
levels, raised fi brinogen levels, leucocyte count and 
neutrophil raƟ o and their cut off s are debatable. 
Also, if there is elevaƟ on of leucocyte count with 
neutrophilia, then sepsis should be evaluated28.

Though PT, APTT may be prolonged, this should 
not deter neuraxial block as coagulopathy in 
COVID-19 does not increase the risk of bleeding25. 
It is recommended to administer LMWH to 
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COVID-19 infected symptomaƟ c pregnant women. 
Obstetricians should be mindful of the interacƟ on 
of LMWH and management of labor/ neuraxial 
block to minimize the risk of bleeding25. Though 
there may be a prolongaƟ on of PT, APTT, sole 
prolongaƟ on without major bleeding is not an 
indicaƟ on of fresh frozen plasma transfusion26. 
COVID-19 may be associated with transaminiƟ s, 
elevated creaƟ nine, and thrombocytopenia. It is 
crucial to disƟ nguish preeclampsia, hemolysis, 
elevated liver enzyme levels, and low platelet 
count (HELLP) syndrome from the manifestaƟ on of 
COVID-19 in hypertensive paƟ ents27.

There is a lack of data on coagulopathy in pregnancy 
and COVID-19. Therefore, InternaƟ onal society of 
thrombosis and hemostasis (ISTH) has commenced 
an internaƟ onal registry including confi rmed cases 
of COVID-19 in pregnancy in all trimesters and study 
their hematological and coagulaƟ on parameters 
and their eff ect on pregnancy outcome.

The pracƟ cing guidelines based on mulƟ centric 
studies or clinical trials on pregnancy with 
COVID-19 are largely defi cient in India. We have 
one of the largest cohorts of pregnant females who 
are suscepƟ ble to COVID-19. Thus, the need of the 
hour is for all obstetricians of our country to come 
up with recommendaƟ ons suitable in our seƫ  ng.
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IntroducƟ on
Acute pulmonary edema in pregnant woman in 
postpartum period is a rare but life-threatening 
event & causes signifi cant mortality and morbidity. 
Preeclampsia remains an important cause of 
acute pulmonary edema with an incidence of 
3 % overall & out of which 70 % cases occur in 
postpartum period. It occurs most frequently 48-
72 hours postpartum, probably due to mobilizaƟ on 
of extravascular fl uid in that period. Increased 
hydrostaƟ c pressure, decreased colloid oncoƟ c 
pressure & increased capillary permeability are 
the predisposing factor in preeclampsia for the 
development of pulmonary oedema. We report 
a case of postpartum pulmonary oedema in PIH 
paƟ ent on day 9 with similar event in pervious 
pregnancy.

Case PresentaƟ on
A 39-year female G2P1L1 booked case came to 
OPD (Indraprastha Apollo Hospitals) at 34 weeks 
and 3 days of gestaƟ on came with complains of 
breathlessness Grade 3 and headache of 2 days 
duraƟ on. She also complained of sudden increase 
in bilateral Pedal edema, facial puffi  ness for the 
past 3 weeks and the gain of 6 kg of weight within 
last 2 weeks.

Previous Pregnancy 7 Years Back
In previous pregnancy at 24 weeks, paƟ ent was 
diagnosed with gestaƟ onal hypertension and 
GDM in 3rd trimester she developed IntrahepaƟ c 
Cholestasis. At 37 weeks, she developed mild 
breathlessness and got admiƩ ed, delivered by 
LSCS in view of Short stature with borderline CPD 
with good size baby with PIH and GDM on insulin. 
Procedure went unevenƞ ul. (Baby weight 3.1 kg) 
Total 20 units Oxytocin was given. Fluid intake 

approx. 2880ml @120ml/hr, urine output approx. 
2100ml in 1st 24 hr. Pre-Pregnancy weight was 
65kgs and on admission weight 85kg. Net gain of 
20kgs.

On her 3rd post-operaƟ ve day, the paƟ ent suddenly 
started complaining of breathlessness and her 
SpO2 dropped to 75% in room air, on chest 
examinaƟ on bilateral crepts were present with 
reduced air entry. O2 started at 4L/hr and shiŌ ed 
to ICU as she could not maintain her oxygen 
saturaƟ on for further evaluaƟ on and management. 
Chest X Ray showed prominent right para hilar 
and paracardiac bronchovascular marking and 
mild pleural eff usion. Computed tomography (CT) 
suggested pulmonary intersƟ Ɵ al edema. Her ECG, 
Echocardiogram, Venous Doppler lower limb, 
CoagulaƟ on profi le (D- Dimer – 0.3) were normal. 
She was managed in ICU with O2 supplement, fl uid 
restricƟ on, AnƟ hypertensive, InjecƟ on Furosemide 
and DVT prophylaxis given. PaƟ ent was discharged 
on 7th postoperaƟ ve day in stable condiƟ on and 
with normal SpO2 level at room air. On a follow-up 
visit, 3 weeks aŌ er discharge, the paƟ ent had no 
complaints. Her blood pressure remained normal 
without blood pressure medicaƟ on and her, 
Echocardiogram & Chest x ray were normal.

In this Pregnancy
AŌ er confi rming single viable pregnancy at 6 weeks, 
she was put on tab Aspirin 150mg OD. At 9 weeks of 
gestaƟ on her BP found to be 140/90mmhg hence, 
tab Labetalol 100 mg BD was started, by 30 weeks 
of gestaƟ on she was on labetalol 200mg TDS and 
Tab Amlodipine 5 mg OD to control her BP. At 24 
weeks of gestaƟ on diagnosed with GDM and was 
on diet control. She also developed IntrahepaƟ c 
Cholestasis by 30 weeks of gestaƟ on. At 34 
weeks and 3 days she came with breathlessness, 
headache, pedal oedema and sudden weight gain. 
On examinaƟ on her BP- 140/94 mmhg, Net weight 
gain of 13kgs noted. She had 2+ proteinuria, her 
ultrasound suggested fetal growth restricƟ on with 
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fetal weight 1.9kg with normal liquor and doppler.

PaƟ ent was admiƩ ed, corƟ costeroid cover given., 
All her rouƟ ne test were normal except S.Uric Acid- 
7.8. Her BP remain fl uctuaƟ ng, with persistence 
breathlessness, headache and with off  and on 
blurring of vision hence, decision of delivery was 
taken. A 1.9 kg baby delivered by LSCS + bilateral 
Tubal LigaƟ on done. In view of atonic PPH 30 units 
Oxytocin along with InjecƟ on Prostodin was used.

On 1st postoperaƟ ve day, paƟ ent was on Oxygen 
3-4L/hr since SpO2 84%, she could not maintain 
SPO2 at room air. IVF restricted to 60-80ml/hr, 
overall approx. 1800ml of fl uid was given. Urine 
Output was 1390ml. Tab Labetalol conƟ nued since 
her BP was high. InjecƟ on Furosemide and DVT 
prophylaxis was also given. Due to her previous 
history of pulmonary oedema, 2Decho and Chest 
X ray done and found normal. She was on O2 
supplement for next 3 days since her SPO2 was 
not maintained at room air. On day 5, paƟ ent was 
comfortable and Maintained SPO2 95% at room air 
hence, she was discharged in stable condiƟ on on 
day 6.

AŌ er discharge, at home on 9th postoperaƟ ve day 
paƟ ent developed severe breathlessness and SpO2 
drop Ɵ ll 70% Room Air. She was on Oxygen, fl uid, 
salt restricƟ on and InjecƟ on furosemide was given. 
Chest x-ray showed Pulmonary oedema. Later she 
recovered in 3 days. On 12th day she weighed 82 
kgs. (loss of 11 kgs noted)

Discussion
Postpartum pulmonary oedema in pre-eclampsia 
itself is a rare phenomenon & more so a recurrent 
one. But its occurrence on 9th postoperaƟ ve day 
is not only rare but enigmaƟ c too. Iatrogenic fl uid 
overload in preeclampsia is one of the most important 
causes. Fluid redistribuƟ on from the systemic to 
pulmonary circulaƟ on due to vasoconstricƟ on 
(due to sympatheƟ c system acƟ vaƟ on) even in 
euvolemic paƟ ent is now recognised as one of the 
factors too. Higher incidence of pulmonary edema 
is observed in women with increased maternal 
age, obesity, caesarean delivery, tocolyƟ c therapy 
(F. Afridi et al 2020) and chronic hypertension with 
superimposed preeclampsia 7.1% as compared to l. 
7% in those with pure pre-eclampsia

Restricted fl uid administraƟ on of 2100ml on 
peripartum period has no report of adverse 

outcome. While relaƟ ve risk of pulmonary oedema 
with 5000ml of peripartum fl uid administraƟ on 
was 1.9. (Thornton CE et al 2011) So pulmonary 
oedema happening in our paƟ ent in her fi rst 
pregnancy postpartum with normal IV Fluid intake 
on postoperaƟ ve Day 3 can be easily explained 
but with fl uid & salt restricƟ on, Furosemide 
therapy, close observaƟ on its occurrence on 9th 
postoperaƟ ve day is rare one.
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Antenatal Severe Peripartum 
Cardiomyopathy (PPCM) with 

ProphylacƟ c Use of Intra-aorƟ c Balloon 
Pump During Caesarean Delivery

Sohani Verma, Vivek Gupta (Invasive Cardiologist)

IntroducƟ on
PPCM is a potenƟ ally life threatening condiƟ on 
and defi ned as- “an idiopathic condiƟ on presenƟ ng 
with leŌ  ventricular (LV) systolic dysfuncƟ on 
(ejecƟ on fracƟ on- EF <45%. There may or may 
not be ventricular dilataƟ on) towards the end of 
pregnancy or in the months following delivery, 
when no other cause of heart failure (HF) is found” 
(Heart Failure AssociaƟ on of the European Society 
of Cardiology Working Group –ESC 2010).

The intra-aorƟ c balloon pump (IABP) is a 
mechanical device used by invasive cardiologists for 
mechanical cardiac support in heart failure paƟ ents 
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for a short duraƟ on usually as a bridge to recovery 
or alternaƟ ve procedure. Although it is used not 
so infrequently in non-pregnant female and male 
paƟ ents, there are only limited case reports of the 
use of IABP counterpulsaƟ on for circulatory support 
in pregnant women with cardiac failure.

Case Summary
We present a rare case of antenatal severe 
peripartum cardiomyopathy in a 25 years old 
woman P0G2A1 at 31 weeks gestaƟ on. The 
paƟ ent presented at the emergency department 
of Indraprastha Apollo Hospitals (IAH) in February 
2020. As per the history provided, paƟ ent was 
alright Ɵ ll one week back and then developed 
shortness of breath and palpaƟ on. Her dyspnea 
progressed quite rapidly and on admission paƟ ent 
had severe dyspnea of Grade III-IV NYHA. She also 
had complaints of anxiety, weakness, faƟ gue and 
reduced urine output since last 2-3 days. There was 
no history of any pre-exisƟ ng cardiac or respiratory 
disease, hypertension etc. She had unevenƞ ul 
antenatal progress, was perceiving good foetal 
movements and had no history of abdominal 
pain or any abnormal vaginal discharge. A 2D 
Echocardiography done outside Apollo had showed 
- Global hypokinesia, LeŌ  Ventricular EjecƟ on 
FracƟ on (LVEF) -28%, moderate to severe MR and, 
leŌ  atrium dilated, hence presented at IAH.

She was admiƩ ed in CCU under cardiology and 
high risk obstetric team and managed by a 
mulƟ disciplinary (MD) team which also included 
Internal Medicine, Nephrology, and Psychiatry 
specialists. Despite standard medical management 
for heart failure and high doses of ionotropic support 
over next four days, paƟ ent’s cardio-respiratory 
condiƟ on did not improve. In view of worsening 
signs (LVEF-25%) and hemodynamic instability, 
case was discussed in the MD team meeƟ ng and 
also with the paƟ ent and family. A shared decision 
was taken for immediate LSCS delivery. PaƟ ent 
had already received a course of corƟ costeroids 
before admission. As caesarean delivery was highly 
likely to cause sudden cardiac decompensaƟ on 
and signifi cant risk to mother’s life (esƟ mated 
mortality risk 20%-30%), various opƟ ons to reduce 
the risk were explored and discussed among the 
MD team and family. It was decided to use intra-
aorƟ c balloon pump (IABP) counter-pulsaƟ on for 
the mechanical cardiac support and same was 

inserted just before the LSCS surgery by Dr Vivek 
Gupta. A planned high risk LSCS under GA was 
performed on D5 aŌ er admission. IndicaƟ on for 
LSCS - severe PPCM with congesƟ ve heart failure 
and hemodynamic instability refractory to the 
medical management. Surgery was unevenƞ ul. A 
live female baby of 1.6 Kg weight was born and had 
Apgar Scores of 8/9. With the help of IABP counter 
pulsaƟ on, paƟ ent remained hemodynamically 
stable during and aŌ er surgery. Baby was shiŌ ed 
to NICU due to prematurity. Baby had no major 
problems. Expressed breast milk was started and 
gradually increased to full feeds by D5 of life. Baby 
was discharged home in good condiƟ on on D14.

Intra-aorƟ c balloon pump was removed 2 days 
aŌ er delivery. Standard management of heart 
failure along with LMW Heparin was conƟ nued. 
PaƟ ent and family were counselled regarding 
BromocripƟ ne therapy, but it was refused as paƟ ent 
was extremely keen on breasƞ eeding. PaƟ ent 
had no surgical complicaƟ ons, but her cardio-
respiratory status showed very liƩ le improvement. 
She was discharged home 14 days aŌ er LSCS on 
medicaƟ ons for chronic cardiac failure including Inj 
Clexane. A 2-D Echocardiography and Color Doppler 
on the day of discharge showed- normal mitral and 
aorƟ c valve, dilated LV and normal LA. There was 
moderate to severe global LV hypokinesia with 
moderate to severely reduced global LV systolic 
funcƟ on LVEF=30%. Good RV systolic funcƟ on. No 
LV thrombus.

At the post-natal visit, contracepƟ on was emphasized 
and safe opƟ ons (Mirena /Inj DMPA / Barrier 
method) discussed (Estrogen contraindicated). 
Couple were also counselled about serious risks 
involved in any future pregnancy. PaƟ ent remains 
under close follow up by the cardiologist (mostly 
through tele-consulaƟ on due to current COVID 
situaƟ on) and cardiac medicaƟ ons are being 
conƟ nued. The paƟ ent’s cardiac recovery remains 
poor Ɵ ll date. Her latest LVEF, six months aŌ er the 
onset of PPCM is sƟ ll only 25-30%.

Discussion
PPCM is a global disease with an esƟ mated incidence 
of 1 in 1000 to 1 in 10,000 live births. About one 
third cases occur before delivery and two third 
cases post-delivery. 44% cases occur within fi rst 
month aŌ er delivery. PPCM can be associated with 
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severe adverse outcomes including brain injury, 
cardio-pulmonary arrest, pulmonary oedema, 
arrhythmia, thromboembolic complicaƟ ons and 
death with reported mortality rates between 6%-
32% (Azibani F et al 2018, Davis MB et al 2020). 
Although some women have relaƟ vely mild 
disease and complete recovery, others experience 
signifi cant morbidity and mortality. Stable paƟ ents 
are delivered vaginally unless there are obstetric 
reasons for a caesarean secƟ on. However, early 
delivery or terminaƟ on of pregnancy should be 
considered in case of hemodynamic instability. 
(Davis MB et al 2020). Thromboembolism is the 
most common severe complicaƟ on of PPCM 
aff ecƟ ng around 5% to 9% of all cases. LV thrombus 
has been idenƟ fi ed in as much as 10% to 17% of 
iniƟ al echocardiograms. Ionotropic support can be 
used for short duraƟ on only. Studies suggest that 
both nor-adrenaline and dobutamine (β agonist) 
may be detrimental to myocardial recovery with 
poor long term results (Honigberg MC et al 2019).

In the case presented, despite high doses of 
ionotropic support, paƟ ent’s hemodynamic 
condiƟ on did not improve, therefore decision was 
taken for LSCS at 31weeks gestaƟ on. It has been 
suggested that unstable paƟ ents may benefi t 
from invasive hemodynamic opƟ mizaƟ on prior 
to delivery and monitoring during delivery and 
the early postpartum period (Davis et al 2020). 
IABP counterpulsaƟ on was used in this case as a 
prophylacƟ c measure to reduce the anƟ cipated 
risk of decompensaƟ on and opƟ mize haemo-
dynamic state during criƟ cal period of delivery and 
immediate post-partum. The intra-aorƟ c balloon 
pump is a mechanical device. Once it is placed 
in the aorta, the balloon infl ates and defl ates via 
counterpulsaƟ on, meaning it acƟ vely defl ates 
in systole and infl ates in diastole. These acƟ ons 
combine to decrease myocardial oxygen demand 
and increase myocardial oxygen supply. Very few 
cases of the use of IABP in pregnant women are 
reported in literature (Samalavicius R et al 2018). A 
mulƟ -disciplinary approach involving obstetrician, 
invasive cardiologist and a cardiac anestheƟ st, is 
essenƟ al to achieve opƟ mum outcome.

Based on the role of prolacƟ n in pathogenesis 
of PPCM, several studies have advocated 
BromocripƟ ne in the management of PPCM and 
reported beƩ er myocardial recovery and reduced 

mortality rates (Davies et al 2020). However, 
the role of bromocripƟ ne as a therapeuƟ c agent 
in PPCM is currently experimental. If used, 
therapeuƟ c anƟ coagulaƟ on is recommended, as 
it is prothromboƟ c and it suppresses lactaƟ on. In 
the case presented, post LSCS paƟ ent and family 
were counselled regarding bromocripƟ ne therapy, 
however, paƟ ent was extremely keen to breast 
feed her baby and refused. PaƟ ent remains in 
chronic cardiac failure (LVEF 25%-30%) even six 
months aŌ er delivery. LeŌ  Ventricular Assist Device 
(LVAD) or cardiac transplant or  both, may be further 
opƟ ons in this case.

Further research about use of bromocripƟ ne, 
mechanical device therapy, conƟ nued drug therapy 
and long term outcomes are needed.
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Fetal Tuberous Sclerosis
and in Utero Therapy

Akshatha Sharma, Anita Kaul, Madhu Roy

IntroducƟ on
The incidence of tuberous sclerosis is 1/6000 
births. A constellaƟ on of fi ndings such as cardiac 
rhabdomyomas, corƟ cal, renal, dermatological 
manifestaƟ ons are diagnosƟ c of Tuberous 
sclerosis. In utero, Rhabdomyomas can be isolated 
or mulƟ ple and associated with a host of other 
extracardiac fi ndings that suggest a diagnosis 
of Tuberous Sclerosis in utero. We report a case 
of fetal tuberous sclerosis and a novel in-utero 
therapy that was iniƟ ated due to the rapid growth 
of the rhabdomyoma.

Case Report
A 35 year old pregnant lady presented to us at 28 
weeks of gestaƟ on. This was her third pregnancy. 
The fi rst pregnancy was a normal unevenƞ ul 
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delivery with a male child who was 7 years old ,alive 
and healthy. The second pregnancy was a caserean 
for fetal distress, this male child was diagnosed with 
leukaemia and succumbed to it at 4 years of age. 
In this pregnancy, her fi rst trimester screening and 
an anomaly scan done elsewhere was reported to 
be normal. At her 28 weeks scan, her fetal growth 
was on the 10th cenƟ le. AmnioƟ c fl uid and fetal 
Dopplers were normal. A prominent, echogenic, 
papillary muscle was noted in the leŌ  ventricle. A 
review was suggested for growth and heart in 4 
weeks. At 32 weeks, the growth was maintained 
on the 8th cenƟ le however the echogenic structures 
had now evolved into mulƟ ple rhabdomyomas 
across the interventricular septum, leŌ  ventricular 
and right ventricular wall, the largest measuring 
6x 5x 6mm along the leŌ  ventricular ouƞ low tract. 
A detailed neurosonogram at our neuro clinic 
revealed mulƟ ple corƟ cal tubers and subependymal 
nodules. Bilateral kidneys showed cysts. An MRI 
confi rmed the fi ndings alongwith the renal lesions 
suspected to be angiomyolipomas.

The couple was counselled that the mulƟ organ 
involvement was suggesƟ ve of tuberous sclerosis 
and would require mulƟ disciplinary management. 
An amniocentesis for TSC mutaƟ ons(causaƟ ve 
for tuberous sclerosis) was suggested but the 
couple declined. Paediatric cardiologist, paediatric 
neurologist, neonatologist and the obstetrician 
were involved in discussion and management 
of the pregnancy. They were informed that the 
neurological ultrasound fi ndings could lead to 
seizures/neurodevelopmental delays in upto 60% 
of the cases. The cardiac rhabdomyomas usually 
regress aŌ er birth however the rapid increase in 
the rhabdomyomas especially in the leŌ  ouƞ low 
tract was of concern and could lead to obstrucƟ on 
or rarely arrhythmias. If the renal angiomyolipomas 
increased beyond 3 cm, postnatal sirolimus would 
be recommended.

We discussed the opƟ ons of a novel in-utero 
medical therapy with Sirolimus to contain the 
growth of these rhabdomyomas. AŌ er a detailed 
counseling, the couple was agreeable to the 
plan and under the renal transplant specialist’s 
guidance, to minimize the side eff ects ,l owest dose 
of 3mg /day of Sirolimus was iniƟ ated. Maternal 
blood counts, LFTs, urine proteins and serum levels 
of sirolimus were checked in a week. The dose of 

sirolimus was doubled to achieve the therapeuƟ c 
level. At the end of 4 weeks of therapy, the cardiac 
rhabdomyomas showed regression thus allaying 
the fear of obstrucƟ on of the leŌ  ouƞ low tract.

The therapy was stopped at 36+5 weeks and 
delivery planned at 37 +5 weeks in view of fetal 
growth restricƟ on and rising umbilical artery 
resistance. A 2.6 kg girl was delivered by LSCS with 
APGARS of 9,9. Postnatal imaging confi rmed the 
fi ndings. The baby was discharged with a plan for 
follow up at 3,6months and 1 year for review of the 
lesions. A geneƟ c consultaƟ on was advised.

Discussion
Tuberous sclerosis is caused by mutaƟ ons in the 
TSC1 and TSC2 gene. These genes inhibit the 
mTOR protein that is responsible for cell growth. 
MutaƟ ons in these genes therefore lead to 
abnormal cell proliferaƟ on leading to overgrowth 
of cardiac myocytes(rhabdomyomas), abnormal 
diff erenƟ aƟ on of neuronal cells(tubers),renal 
angiomyolipomas and other angiofi bromas 
(dermatological manifestaƟ ons). Sirolimus is a drug 
that inhibits the mTOR protein and thus prevents 
cell proliferaƟ on. Postnatal use of sirolimus is well 
established in refractory cardiac rhabdomyomas, 
giant cell astrocytomas causing ventricular 
obstrucƟ on and large renal angiomyolipomas. This 
therapy was described in four diff erent antenatal 
case reports by Barnes et al(2018,NEJM); Vachon, 
Marceau et al (2019,UOG); Park et al (2019, Obstet 
Gynecol Sci); Pluym (2019, Prenatal Diagnosis) 
where its use shrunk the cardiac rhabdomyomas 
thus permiƫ  ng prolongaƟ on of pregnancy. The 
side eff ect profi le should be kept in mind and the 
pregnant woman should be monitored for these 
eff ects. In our case, other than mild mucosiƟ s that 
was treated with oral lignocaine gels, the drug 
was well tolerated. The regression of the cardiac 
rhabdomyomas in our case supports the review of 
literature that this novel therapy can be considered 
in cases at high risk of ouƞ low obstrucƟ on that 
could cause hydrops or demise. Finally, geneƟ c 
tesƟ ng is always recommended as 1/3 of these 
cases could be familial (or germline mosaicism)
with need of parental tesƟ ng (Autosomal dominant 
inheritance) so that recurrence be predicted and 
future pregnancies be screened early. Importance 
of postnatal follow up (such as EEG, Imaging, 
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sensiƟ zaƟ on of the parents to infant seizure signs 
and symptoms)at above menƟ oned intervals needs 
to be emphasized in these cases such that postnatal 
therapy(AnƟ epilepƟ cs, sirolimus, etc) can be Ɵ mely 
iniƟ ated.

Conclusion
1. Detailed scan/follow up of any suspicious lesions 

in the third trimester.
2. In utero Sirolimus therapy for Cardiac 

Rhabdomyomas can be considered if rapidly 
growing in size or deterioraƟ ng cardiac funcƟ on. 

3. Insuffi  cient evidence for regression of in-utero 
brain lesions.

4. GeneƟ c tesƟ ng of the family is recommended 
5. MulƟ disciplinary approach balancing the risks vs 

benefi ts for in utero treatment must be iniƟ ated.

World’s Largest Ovarian Tumour!!
Arun Prasad, Abhishek Tiwari

Geeta Chadha, Nilima G

Mrs X, a 52 years old postmenopausal lady, 
was referred to our hospital with complaints 
of progressive abdominal distension which had 
worsened over the past 4-5 months. She aƩ ained 
menopause one and half years back and had regular 
cycles prior to that. Her last childbirth was 18 years 
back. She does not have any other signifi cant 
medical or surgical history.

CT abdomen revealed a huge cyst extending from 
the pelvis Ɵ ll the xiphisternum, measuring 41 x 
38 x 35 cm. It was a mulƟ septate cyst which was 

compressing and displacing the bowel loops. Ca 
125 was 35 U/ml. Decision was taken for doing 
exploratory laparotomy followed by frozen secƟ on. 
PreoperaƟ vely 2 units of PRBC were transfused as 
paƟ ent’s hemoglobin was 6.8 g/dl.

IntraoperaƟ vely dense adhesions were seen 
between the cyst wall and the adjacent structures 
with complete distorƟ on of the anatomy. Upon 
opening the cyst wall which was fused with the 
peritoneum, up to 80 litres of chocolate brown 
fl uid was evacuated. Further dissecƟ on was carried 
out aŌ er the decompression of the cyst. The 
cyst wall had to be removed piecemeal as it was 
adherent to several vital structures and then sent 
for frozen secƟ on. Total abdominal hysterectomy 
and bilateral salpingo-oophorectomy was done. 
Frozen secƟ on was reported as a benign cyst. 
ProphylacƟ c diversion ileostomy was done aŌ er 
abdominoplasty. Intra operaƟ vely 4 units PRBC’S 
were transfused. PaƟ ent recovered well in the 
postoperaƟ ve period. Final histopathology was 
reported as endometrioƟ c cyst.

Review of literature revealed that while a few such 
cases of huge ovarian endometriomas have been 
reported in the past, this is the largest ovarian cyst 
reported Ɵ ll date. Another interesƟ ng feature is 
that such huge endometriomas are rarely seen in 
the postmenopausal age. Hence in such cases the 
gynecologist should always consider the possibility 
of a malignant ovarian tumor but endometriosis 
too should be included in the list of diff erenƟ al 
diagnosis.
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An Intriguing Case of a
Rare Abdominal Tumour

Urvashi Miglani, Gargi Chowdhary, Poonam Laul 
Neeta Bindal, Pinkee Saxena, PraƟ bha Nanda

Shashi Kabra, Usha Yadav

ESS is a malignant mesenchymal tumour arising from 
the uterus. It rarely may occur in the extrauterine 
locaƟ on where it is called endometrioid stromal 
sarcoma [also known as extrauterine endometrial 
stromal sarcoma (EESS)]. PaƟ ent Ms. X 20-year-
old unmarried female presented to the outpaƟ ent 
department of a terƟ ary hospital in July 2018 
with the complaint of pain in lower abdomen for 
1 week. MRI pelvis showed a large complex space 
occupying lesion with mixed cysƟ c and soŌ  Ɵ ssue 
component measuring 7.2 by 8.3 by 6.8 cm showing 
non-homogeneous contrast enhancement. Per-
operaƟ vely a highly vascular 10 by 20 cm cysƟ c 
mass with necroƟ c and haemorrhagic areas was 
present which was densely adherent to omentum 
and mesentery. Uterus with bilateral tubes and 
ovaries was normal, and mass was arising from leŌ  
round ligament. The fi nal pathological diagnosis 
was given as stromal sarcoma of the round ligament 
with associated endometriosis.

Extrauterine endometrial stromal sarcoma (EESS) is 
an uncommon tumour that occurs in women over 
a wide age range. The extrauterine locaƟ on, non-
gynaecologic symptoms and signs at presentaƟ on, 
and confounding histologic features can pose a 
diagnosƟ c challenge. In view of the rarity of these 
tumours, they need to be diff erenƟ ated from 
spindle cell tumours of the abdominal peritoneum 
such as GIST (gastrointesƟ nal stromal tumour) and 
leiomyosarcoma. Immunohistochemical stains are 
useful to disƟ nguish these two enƟ Ɵ es. The typical 
immunohistochemical profi le for endometrial 
stromal sarcoma is posiƟ vity for vimenƟ n, CD10, 
and estrogen receptor, and negaƟ vity for c-kit, 
CD34, cytokeraƟ n, and smooth muscle markers. 
GIST is known to stain diff usely for CD117 and CD34.

Surgery is the mainstay of treatment. The eff ecƟ ve 
duraƟ on of prevenƟ ve hormonal therapy is sƟ ll 
undetermined. The survival benefi t of radiaƟ on 
therapy and chemotherapy in adjuvant seƫ  ng 
is not clear. This case highlights the presence 
of such rare tumours masquerading as ovarian 
masses. Also, in light of limited evidence 
available for adjuvant therapy in this scenario, a 
mulƟ disciplinary approach in concurrence with 
medical and radiology oncologist may go a long 
way in improving the survival. An intriguing case of 
a rare abdominal tumour

An Unusual PresentaƟ on
of Vaginal Fibroid

Sunita Seth, Soma Mitra, Rita Ranjan, Ritu Goyal 
Harvinder Kaur, Usha Yadav

Vaginal mass can present with a varied symptom. 
It is always diffi  cult to diagnose and management 
is challenging. Vaginal leiomyomas are rare smooth 
muscle tumours. It is histologically diagnosed as 
interlacing fascicles of spindle cells with whorled 
paƩ ern. It is morphologically similar to uterine 
leiomyoma. We report a case of vaginal leiomyoma 
arising from anterolateral wall of vagina presenƟ ng 
as a necroƟ c mass coming out per vagina, pain 
abdomen with vaginal bleeding. PreoperaƟ ve 
evaluaƟ on done with rouƟ ne invesƟ gaƟ ons, USG 
and MRI. EnucleaƟ on of mass done through perineal 
route along with laparotomy with dissecƟ on of 
course of ureter.

Placenta Accreta Spectrum Disorder- 
Case Series

Shashi L Kabra Maheshwari, Pinkee Saxena
Harvinder Kaur, Neeta Bindal

PAS (placenta accrete spectrum disorder), refers 
to a spectrum of abnormal placental adherence 
ranging from microscopic fi nding of adherent 
myometrial fi bres within the basal plate to a 
dramaƟ c presentaƟ on of placenta percreta, where 
there is placental invasion through the uterus and 
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the serosa into the peritoneal cavity or bladder.

A ProspecƟ ve ObservaƟ onal study was carried out 
to to observe the fetomaternal outcome in Placenta 
Previa and PAS and to fi nd the predicƟ ve value of 
Tovbin et al score in diagnosis of PAS. 

Material & Methods: 35 Antenatal female with 
> 28 weeks of gestaƟ on with bleeding PV and or 
diagnosed with placenta previa and PAS on USG 
were recruited. Scoring done by Tovbin et al score 
(based on clinical and USG parameter) to determine 
their probability of PAS. Fetomaternal outcome 
noted. 

Results: Tovin et al score had high predicƟ ve value 
in diagnosing PAS. In PAS group 9 paƟ ents required 
hysterectomy and ICU admission and there were 
3 mortality. In placenta praevia group 7 paƟ ents 
required ICU admissions and there was no mortality. 
In PAS group there were 6 preterm babies with no 
neonatal death. In placenta praevia group there 
were 18 preterm with 2 neonatal deaths.

Case 1: A 21-year-old, G3 P2, previous 2 lscs, 
28 weeks pregnancy presented to emergency 
with abdominal pain, vaginal bleeding and h/o 
expulsion of fetus at home. Oxytocin started. 
PaƟ ent had persistent, acƟ ve bleeding for which 
decision of laparotomy taken. Per op –Placenta was 
found to be protruding through the lower uterine 
segment involving the bladder. Total abdominal 
hysterectomy performed with bilateral internal 
iliac artery ligaƟ on. But generalized oozing was 
sƟ ll present for which Ɵ ght packing of abdomen 
was done with full drape sheet. PaƟ ent received 
transfusions. Relaparotomy was done later for 
removal of drape sheet. HPE suggesƟ ve of placenta 
percreta. Highlights- Importance of packing when 
all measures fail.

Case 2: 26 yrs old, P1, previous LSCS, 38 +3 weeks 
pregnancy was admiƩ ed with USG report of low 
lying placenta accreta. LSCS was planned. Per op 
- Placenta was invading and extending up to the 
bladder. Baby delivered. Bilateral internal iliac 
artery ligaƟ on done, followed by hysterectomy 
with placenta in situ. PaƟ ent received transfusions 
and had unevenƞ ul recovery. Highlights- Good 
outcome in planned cases.

Case 3: 28 yrs old, G2 P1 L1, previous LSCS with 
37 weeks pregnancy referred from peripheral 
hospital, with bleeding PV. USG showed anterior 
low lying placenta covering the OS. Emergency 
LSCS was done. Placenta found invading into 
serosal layer of bladder. Obstetric hysterectomy 
performed during which bladder was injured. 
Bladder repaired, drain put and transfusions given. 
Next day drain had 700 ml fresh blood. Reopened 
in view of hemoperitoneum. Generalised oozing 
from bladder base and pedicles sutured again. 
Internal iliac artery ligaƟ on performed. PaƟ ent 
shiŌ ed to ICU and received massive transfusion. 
However paƟ ent later developed AKI & MODS and 
died. Highlights- Any case with previous LSCS can 
turn out to be PAS.

Conclusion: Prenatal diagnosis of PAS is of 
paramount importance. MulƟ disciplinary team and 
planned approach can help to decrease surgical 
complicaƟ ons, maternal blood loss and prolonged 
intensive care unit admissions. Treat all cases of 
previous LSCS with anterior low lying placenta as 
PAS unƟ l proved otherwise. One should always 
aim to reduce the incidence of primary caesarean 
secƟ on.

The elecƟ on for the post of President & Vice President of AOGD has been declared.
Dr. Kiran Guleria Dir. Prof. UCMS & GTB Hospital has been declared the returning offi  cer.

AOGD will take help from FOGSI for the purpose of elecƟ on.
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Congratulaitons to Winners of FOGSI Awards
S.No. Name of Awards Winners

1. FOGSI - Dr. Mehroo Dara HansoƟ a
Prize for the best work done by CommiƩ ee 
of FOGSI 2020

Chairprerson – FOGSI Food Drugs and 
Medicosurgical
Equipment –
Dr. Vidya Thobbi, Bijapur

2. FOGSI - Dr. Vasantben Shah Scholarship for 
Overseas Study 2020

Dr. Ritu Hinduja, Mumbai

3. FOGSI - Travelling fellowship 2020 (2 
Fellowships)

Dr. Purnima Tiwari (Gupta), Bhopal
Dr. Deepthi Nayak, Pondicherry

4. FOGSI - Late Dr. Pravin Mehta
training fellowship in Laparoscopy 2020

Dr. Rohan Palshetkar, Mumbai

5. FOGSI - IAEC Sun InternaƟ onal Travelling 
Fellowship 2020

Dr. Priyankur Roy, Siliguri

6. FOGSI - Dr. Duru Shah DisƟ nguished 
Community Service award 2020

Dr. Sonal Bhatla, Delhi

7. FOGSI - Dr. R. D. Pandit Research Prize 2020 Dr. Ankita Jain, Delhi &
Dr. Chingbiaklun Shoute, Delhi (TIE)

8. FOGSI - Dr. Kumud P. Tamaskar Prize 2020 Dr. Niharika Malhotra, Agra &
Dr. Rohan Palshetkar, Mumbai (TIE)

9. FOGSI - Dr. D C DuƩ a prize 2020 for best 
publicaƟ on

1. Text Book (A): Dr. Mala Arora &
Dr. Monika Gupta

2. Hand Book (B): Dr. Poonam Yadav, Agra
3. FOGSI FOCUS (C): Dr. Nandita Paishetkar, 

Dr. Hrishikesh Pai, Dr. Rishma Dhillon Pai 
and Dr. ParaƟ k Tambe, Mumbai

10. FOGSI - Dr. Kamini A. Rao orator for the 
year 2020

East Zone: Non applicaƟ on received
West Zone: Dr. Munjal Pandya, 
Ahmedabad Society
North Zone: Dr. AvanƟ ka Gupta, Delhi 
Society
South Zone: Dr. Jeevitha K.J., Mangalore 
Society

11 FOGSI - The Padmabhushan Kamlabai 
Hospet Award 2020

No suitable ApplicaƟ on



AOGD Bulletin

40

12 FOGSI - Late R. B. Dr. S. N. Malhotra 
appreciaƟ on award 2020

No suitable ApplicaƟ on

13 FOGSI Movicol (Corion) Awards 2020 Senior Category
Winner: Dr. Sweta Singh, Odisha
1stRunner up: No suitable ApplicaƟ on
2ndRunner up: No suitablel ApplicaƟ on

Junior Categroy
Winner: Dr. Namrata BhaƩ acharya, Bengal
1stRunner up: Dr. Neha Agarwal, Agra
2ndRunner up: Sneha Sathe, Mumbai

14

15 The FOGSI, IPAS, Young Talent PromoƟ on 
CommiƩ ee and MTP CommiƩ ee Award 
2020

Dr. Rana Choudhary, Mumbai

16 FOGSI - Dr. Nimish R. Shelat Research 
Award 2020

Dr. Priyankur Roy, Siliguri

18 FOGSI - Late Prof. D. KuƩ y Life Time 
Achievement Award 2020

Dr. JayanƟ bhai I. Patel, Baroda

19 FOGSI - Mr. N. A. Pandit & 
Mrs. Shailaja N. Pandit Women’s 
Empowerment Award 2020
(2 awards)

Dr. Sadhana Gupta, Gorakhpur
Dr. Shyjus P., Cannanore

20 FOGSI - Dr. ShanƟ  Yadav Award in InferƟ lity 
(3 awards)

Winner: Dr. Neharika Malhotra, Agra
1stRunner Up: Dr. Divya Pandey, Delhi
2ndRunner Up: Dr. Priyankur Roy, Siliguri

21 FOGSI - Dr. Rajat Ray Award in Fetal 
Medicine (3 awards)

Winner: Dr. Kiran Guleria, Delhi
1stRunner Up: Dr. Gaana Sreenivas, 
Bangalore & Dr. Nutan Agarwal, Delhi (TIE) 
2ndRunner UP: Dr. Chanchal Singh, Delhi

22 Winner of the best paper publishedin FOGSI 
Journal during the year 2018 in Senior 
Category. (3awards)

1stPrize: Dr. Vasundhara Kamineni, 
Nalgonda
2ndPrize: Dr. Hemant G. Deshpanda, Pune
3rdPrize: Dr. Taru Gupta, Delhi

23 Winner of the best paper published in 
FOGSI Journal during the year 2018 in 
Junior Category. (3 awards)

1stPrize: Dr. Reshu Agarwal, Kanpur 
2ndPrize: Dr. Shobha A. Alluvala, Hyderabad
3rdPrize: Dr. Kavitha Yogini Duraisamy Covai
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AOGD Events Held

On 16th September 2020 - Webinar on Medical Disorders in Pregnancy by SFM Delhi Chapter.

On 16th September 2020 - Webinar on Recurrent Pregnancy Loss/ Recurrent ImplantaƟ on Failure by 
Dr. Kavita Agarwal.

On 19th September 2020 - InternaƟ onal Webinar on Public Awareness Programme COVID-19 organized 
by Rural Health CommiƩ ee AOGD 2020-2022 & Women Doctors Wing, IMA West Ghaziabad.

On 20th September 2020 - InternaƟ onal Webinar on Public Awareness Programme COVID-19 organized 
by Rural Health CommiƩ ee AOGD 2020-2022 & Women Doctors Wing, IMA West Ghaziabad.

On 23th September 2020 - Virtual meeƟ ng on OrientaƟ on on FOGSI Manyata IniƟ aƟ ve: Improving 
Quality of Care in Maternity Units of Delhi.

On 25th September 2020 - AOGD Virtual Monthly Clinical MeeƟ ng organised by DDU Hospital, New 
Delhi, 04:00-05:00 pm.

On 26th September 2020 - InternaƟ onal webinar on High Risk Pregnancy Management-Challenges in 
Pregnancies with Heart Disease by Dept. of Ob-Gyn, ABVIMS & Dr. RML Hospital, New Delhi under the 
Aegis of NARCHI and AOGD.

On 26th September 2020 - InternaƟ onal webinar on High Risk Pregnancy Management-Challenges in 
Pregnancies with Heart Disease by Dept. of Ob-Gyn, ABVIMS & Dr. RML Hospital, New Delhi under the 
Aegis of NARCHI and AOGD.

On 28th September 2020 - Webinar on Scope and Challenge of Hysteroscopy in very Elderly and 
Laparoscopic Myomectomy by IAGE Delhi Chapter & AOGD Endoscopy CommiƩ ee.

On 4th October 2020 - Webinar on InferƟ lity by AOGD InferƟ lity CommiƩ ee.

On 5th October 2020 - Webinar on Cervical Stenosis: Overpassing Safely and panel discussion on 
Intrauterine Adhesions: DiagnosƟ c & TherapeuƟ c Challenges, Experience and Evidences in Endoscopy 
Fiesta by Endoscopy CommiƩ ee AOGD & IAGE Delhi Chapter.

On 5th October 2020 - Webinar on Transcending Hormones by ReproducƟ ve Endocrinology CommiƩ ee, 
AOGD DGF South-West Delhi and Sonoschool India.

On 8th October 2020 - Public awareness webinar on Menstrual Disorders and PCOD by Rural Health 
CommiƩ ee of AOGD in associaƟ on with LIONESS CLUB.

On 10th October 2020 - Webinar on Onco-ferƟ lity by IMA Dwarka Gynae Forum and InferƟ lity CommiƩ ee 
of AOGD.

On 10th October 2020 - Webinar on Oncology Classes Part I by DF South-West and MulƟ disciplinary 
PaƟ ent Sub CommiƩ ee of AOGD.

Forthcoming Events

On 23rd October 2020 - E-Quiz -Slogan CompeƟ Ɵ on

On 24th October 2020 - E-Poster & Free Papers

On 26th -29th October 2020 - Pre Conference Workshops

30th-31st October & 1st November 2020 - 42nd Annual Virtual AOGD Conference

2nd -6th November 2020 - Post Conference Workshops
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Conference Details
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Restarting IVF treatment at Sir Ganga Ram Hospital

 Your work and travel commitments are less at this time

 SGRH is a COVID free hospital

 Less waiting time as fewer patients in the hospital

 All treatment by tele-medicine

 Multiple safety precautions setup by hospital

 Backup team of clinicians and embryologist for every patient

Dr Abha Majumdar Dr M Kochhar

Dr Shweta Mittal Dr Neeti Tiwari

Dr Gaurav Majumdar Dr Ruma Satwik

Centre of IVF and Human Reproduction

SIR GANGA RAM HOSPITAL
Your Safety is Our Priority

RestarƟ ng EssenƟ al FerƟ lity and IVF Services

ConƟ nuing Obstetrics Services

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

For 
IVF appointments or 

queries call us at 
+91-11-42251777

For 
appointment call us at 

+91-11-42254000
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