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INTRODUCTION

• Approximately 2% of pregnancies involve maternal
cardiovascular disease, associated with increased risk to both
mother and fetus.

• Cardiac disease may sometimes be manifested for the first
time in pregnancy because the hemodynamic changes may
compromise a limited cardiac reserve.

• Conversely, the symptoms and signs of a normal pregnancy
may mimic those of cardiac disease.

• Good clinical outcomes can however be expected with sound
medical care being provided throughout pregnancy.



PHYSIOLOGICAL CHANGES

• Profound and begin early in the first trimester.

• The plasma volume begins to increase in the sixth week of
pregnancy and, by the second trimester approaches 50%
above baseline.

• Followed by a slightly lesser rise in red cell mass, which results
in the relative anemia of pregnancy.

• The heart rate begins to increase to approximately 20% above
baseline to facilitate the increase in cardiac output.



PHYSIOLOGICAL CHANGES

• Uterine blood flow increases with placental growth, and an
accompanying fall in peripheral resistance may result in a
slight fall in blood pressure, which also begins in the first
trimester.

• The venous pressure in the lower extremities rises, causing
pedal edema in approximately 80% of healthy pregnant
women.

• The adaptive changes of a normal pregnancy result in an
increase in cardiac output, which by the end of the second
trimester approaches 30% to 50% above baseline



PHYSIOLOGICAL CHANGES

Parameter
Changes at various times (weeks)

5 12 20 24 32 38

HR ↑ ↑↑↑ ↑↑↑ ↑↑↑ ↑↑↑↑ ↑↑↑↑

SBP ↔ ↓ ↓ ↔ ↑ ↑↑

DBP ↔ ↓ ↓↓ ↓ ↔ ↑↑

SV ↑ ↑↑↑↑↑ ↑↑↑↑↑↑ ↑↑↑↑↑↑ ↑↑↑↑↑ ↑↑↑↑↑

CO ↑↑ ↑↑↑↑↑↑ ↑↑↑↑↑↑↑ ↑↑↑↑↑↑↑ ↑↑↑↑↑↑↑ ↑↑↑↑↑↑↑

SVR ↓↓ ↓↓↓↓↓ ↓↓↓↓↓↓ ↓↓↓↓↓↓ ↓↓↓↓↓↓ ↓↓↓↓↓

LV EF ↑ ↑↑ ↑↑ ↑↑ ↑ ↑

↑ ≤ 5%; ↑↑ 6-10%; ↑↑↑ 11-15%; ↑↑↑↑ 16-20%; ↑↑↑↑↑ 21-30%; ↑↑↑↑↑↑ > 30%, ↑↑↑↑↑↑↑ > 40%.



CLINICAL FINDINGS IN NORMAL 
PREGNANCY

Elevated JVP [increased 
plasma vol.]

Tachycardia, low DBP, Pulse Pressure 
increased [bounding pulses]
Pulsatile fingertips, warm hands, occ. 
Quincke

Apex slight down & out, prominent impulse, 
active precordium[volume loaded ventricles]

Reduced B.S. at lung 
bases [diaphragm 
moves up]

Pedal oedema
>60% women 
[increased plasma 
vol., increased 
venous pressures]

S1 Loud [Tachy, increased LV mass], S2 wide split 
accentuated [P2 delayed], occ S3
Flow murm @ aortic, pulm; ESM grade 3 @ LLSB; 
cervical venous hum; mammary souffle @ LLSB, 



CLINICAL FINDINGS IN NORMAL 
PREGNANCY

• Increased heart rate.
• Bounding pulses, a widened pulse pressure with a low normal

peak systolic pressure, and warm extremities hyperkinetic
precordial impulse.

• Loud first heart sound, physiologically split or widen second heart
sound-appear fixed during the later stages of pregnancy.

• Occasional Third heart sound
• A soft grade 1 to 2 mid-systolic murmur along the mid to upper

left sternal edge.
• Continuous murmur of venous hum or a mammary soufflé
• Murmurs associated with stenotic heart valve lesions (e.g., MS

and AS) are accentuated.
• Murmurs of AR, MR, and VSD attenuate as systemic vascular

resistance is lowered



PLASMA VOLUME

• Pl. volume start ↑ by 6 

wks

• 50% ↑ 2nd trimester then  

plateaus till delivery

• Red cell mass ↑ to lesser 

extent



Heart rate & Stroke Volume

Heart rate 

• ↑ 10 – 20 %

• remains high 2–5 d 

after delivery

SV

• ↑ from 8 wks 

• Peak at 20 wks

• ↓ to baseline by 2 wks 

PP



CARDIAC OUTPUT

• CO begins to ↑ in  1st trimester 

• By end of 2nd trimester  30-50% above 
baseline. 

• In early pregnancy ↑ CO is primarily by ↑ in 
SV

• In late pregnancy  : HR is the major factor



CO Distribution



CO Variation with position





CARDIAC OUTPUT

• Beginning of labor  : > 7 L/min 

• Uterine contraction : > 9 L/Min

• Anesthesia              : <  8 L/min 

• CO falls to non pregnant values in  few wks after 
delivery 

• CO ↑ in twins or triplets is only slightly greater 
than in single pregnancy



BP

• BP falls in early  gestation & DBP ↓10 mm 
below baseline in the 2nd trimester

• Vasodilatation by prostacyclin & NO 

• In 3rd trimester DBP  ↑ to non-pregnant 
values by term 



BP & SVR



Hemodynamic Changes with Exercise

For any given level of exercise 

• CO is greater than in non pregnant women

• Max.  CO reaches at lower exercise levels



Mechanisms for Hemodynamic 
Changes

• Total body water ↑ by 6 to 8 L

• Sodium retention

• Increased arterial compliance 

• Increased venous capacitance 



Clinical Findings in Normal Pregnancy
Elevated JVP   *↑plasma  vol]

Tachycardia
low DBP
PP ↑ *bounding pulses+

Apex slightly  left  & up , prominent impulse

↓B.S. at lung bases 

Pedal oedema :
↑ plasma vol & 
venous pressures

S1 Loud 
S2 wide split , accentuated [P2 delayed]
S3
Flow murm @ aortic, pulm; ESM 
cervical venous hum, mammary souffle



ECG

• Tachycardia

• LAD   :  elev. Diaphragm

• Increased  ventricular  voltage



ECG CHANGES

• The great majority of pregnant patients have a normal
electrocardiogram (ECG).

• The heart is rotated towards the left and on the surface ECG
there is a 15–20 left axis deviation.

• Common findings include:
– transient ST segment and T wave changes

– the presence of a Q wave and inverted T waves in lead III, an
attenuated Q wave in lead AVF,

– inverted T waves in leads V1, V2, and, occasionally.

• ECG changes can be related to a gradual change in the
position of the heart and may mimic left ventricular (LV)
hypertrophy and other structural heart diseases.



ECHO

• Increased LV  diastolic dimension

• Increased  LV wall thickness

• ↑ LVOT & RVOT velocities  



PHARMACOLOGY & PREGNANCY

• The US FDA has classified drugs into various caetgories
depending upon their safety in pregnant patient and foetus. 



GENERAL 
MANAGEMENT IN 

PREGNANCY



RISK ASSESSMENT

• Otherwise healthy patients usually tolerate pregnancy well, 
the following subgroup are however at risk it is hence 
imperative to identify those at risk.









WHO CLASS  I  RISK

• Uncomplicated, small or mild

PS

PDA

MVP

• Successfully repaired simple lesions

ASD , VSD , PDA , 

Anomalous pulmonary venous drainage.



WHO CLASS II  RISK

• Unoperated atrial or ventricular septal defect

• Repaired tetralogy of Fallot

• Most arrhythmias



WHO  CLASS  III  RISK

• Mechanical valve

• Systemic RV

• Fontan circulation

• Cyanotic heart disease (unrepaired)

• Complex congenital heart disease

• Marfan syndrome : Aorta 40 - 45mm  

• BAV : Aorta 45 - 50mm 



WHO CLASS  IV RISK
(pregnancy contraindicated)

• PAH

• Sev. Ventricular dysfunction (LVEF <30%, NYHA III - IV)

• Sev. MS , sev. symptomatic AS

• Marfan syndrome : Aorta  >45 mm

• BAV  : Aorta > 50 mm 

• Severe coarctation



Timing  of Interventions

Percutaneous therapy

• After  4th month in  2nd trimester 

• By this time 

organogenesis is complete

the fetal thyroid is inactive

Uterus size  small



Cardiac surgery with cardiopulmonary 
bypass

• b/w 13th & 28th wk 

• 1st trimester  : high risk of fetal  
malformations

• 3rd trimester  : high incidence of preterm 
delivery & maternal complications



Mode of delivery

• Preferred mode  :  vaginal 

• Caesarean delivery :  obstetric indications 

• Caesarean delivery considered for pts
On oral anticoagulants 
Marfan syndrome  aorta  > 45 mm
Aortic dissection 
Intractable heart failure 
Eisenmenger syndrome

• Also in sev. AS  , pts with mechanical prosthesis



LABOUR

• Lumbar epidural analgesia 

↓ pain related  sympathetic activity

• Lateral decubitus position 

• ↓ 2nd stage  : forceps or vacuum extraction



PERIPARTUM CARE

• Caesarean section is to be done for obstetric indications 
however it may be considered for following cardiac conditions

– Aortic dissection

– Marfan syndrome with dilated aortic root

– Taking warfarin within 2 weeks of labor.

– Severe pulmonary hypertension

– Severe obstructive lesion like severe aortic stenosis



• Antibiotic prophylaxis for infective endocarditis is not routine.

• Positioning the patient on her left side, improves venous
return. Lessens the hemodynamic fluctuations associated
with contractions when the patient is supine.

• Forceps or vacuum extraction should be considered at the end
of the second stage of labor to shorten and ease delivery.

• Because hemodynamics do not return to baseline for many
days after delivery, patients at intermediate or high risk may
require monitoring for at least 72 hours postpartum.

PERIPARTUM CARE



Specific Diseases 
§

Pregnancy



CONGENITAL HEART DISEASES COMPLICATING 
PREGNANCY

• L to R Shunts

• R to L Shunts

• Eisenmenger Syndrome

• Obstructive Lesions

• Risk Assessment

• Timing of Intervension

• Mode of delivery

• Contraception



Left-to-Right Shunts

• L → R shunting ↑  chances of PH, RV failure, 
arrhythmias

• Degree of shunting not affected : SVR & PVR 
↓ to similar degree. 



ASD

• Common L to R shunt complicating pregnancy

• Even large shunts are well tolerated if Pul. 
resistance < 3.0 WU

• Prior closure make pregnancy  safer



VSD & PDA

• More common in children

• In adults, most lesions are closed 
spontaneously / surgically or will be small 
restrictive lesions

• Small lesions are well tolerated with little risk 
of arrhythmia or endocarditis. 



Right  to  Left Shunts

• Cyanosis with ↑ Hb levels is associated with high 

fetal loss, prematurity &  LBW 

• If PHT is not present
maternal mortality is less

↑ risk of HF , thromboemboli

arrhythmias &  endocarditis



TOF

• Common R to L  shunt  with normal PVR

• If uncorrected maternal mortality & fetal loss 
are high

• After surgical correction maternal mortality 
similar to  woman without heart disease



Transposition

• In D TGA maternal & fetal outcomes are very 

poor

• In  cc TGA not complicated by cyanosis, 

ventricular dysfunction or heart block, 

pregnancy is well tolerated



Eisenmenger syndrome

• 30 to 50 % risk of maternal death 

• 74 % risk of fetal loss if mother survives

• Pregnancy is  contraindicated

• Termination advised if conception occurs

• If continued should be put on bed rest, heparin & 
oxygen 



Obstructive Lesions

• Volume depletion should be avoided (↓ CO )

• Surgical or catheter treatment is recommended prior 

to pregnancy 

• In pregnancy procedures done in pts with severe 

congestive failure or fetal distress



Coarctation of the Aorta

• Maternal mortality is 2 to 8 %

• Surgical correction prior to pregnancy ↓  risk of  

dissection/rupture 

• BP control with β blockers 

(may result in reduced placental circulation) 



Hypertrophic Obstructive 
Cardiomyopathy

• Hypovolemia should be avoided

• ↓ PVR & peripheral pooling of blood cause 
hypotension

• Intermittent high catecholamine state of 
pregnancy ↑ LVOT obstruction

• β blocker  is recommended at  time of labor & 
delivery



Ebstein Anomaly 

• Can be mild and unrecognized during pregnancy or 

severe with poor outcomes

• RV dysfunction , obstruction to rt sided flow &  

cyanosis ↑  risk

• Significant R to L shunting is contraindication to 

pregnancy



Marfan Syndrome

• Risk of aortic rupture or dissection is high if aortic 
root is > 40 mm

• Half of the offspring will be affected 

• Monitoring of the aortic root diameter is required 

• Prophylactic use of β blockers



CONGENITAL HEART DISEASE

• Congenital heart disease represent the most
common cardiac disorder in pregnant
population in developed countries.

• Generally are well tolerated except in
presence of severe pulmonary hupertension

• Maternal cardiac complications are present in
12% of completed pregnancies

• Offspring mortality (4%), are more frequent
than in the general population.



CONGENITAL HEART DISEASE





TETRALOGY OF FALLOT

• In unrepaired patients, surgical repair is indicated before
pregnancy.

• Cardiac complications during pregnancy have been reported
in up to 12% of patients. Arrhythmias and heart failure in
particular may occur.

• Other complications include thrombo-embolism, progressive
aortic root dilatation, and endocarditis.

• Dysfunction of the right ventricle and/or moderate to severe
pulmonary regurgitation are risk factors for cardiovascular
complications, and pregnancy may be associated with a
persisting increase in RV size.



TETRALOGY OF FALLOT

• In symptomatic women with marked dilatation of the right
ventricle due to severe pulmonary regurgitation, pre-
pregnancy pulmonary valve replacement (homograft) should
be considered.

• The risk of offspring complications is increased. Follow-up
every trimester is sufficient in the majority of women.

• In women with severe pulmonary regurgitation, monthly or
bimonthly cardiac evaluation with echocardiography is
indicated.



TETRALOGY OF FALLOT

• If RV failure occurs during pregnancy, treatment with diuretics
should be started and bed rest advised.

• Transcatheter valve implantation or early delivery should be
considered in those who do not respond to conservative
treatment.

• The preferred mode of delivery is vaginal in almost all cases.



Valvular Heart Disease

• Risk Stenotic lesions > Regurgitant lesion 

[ increased C.O. increased transvalvular gradient increased upstream 

pressures] vs. [ reduced SVR reduces Regurgitant volume]

• Left sided diseases> Right sided disease



Mitral Stenosis

• Most common VHD up to 75% of these patients have mitral stenosis 

• Often presents for the first time  during  pregnancy.

• Results in low systemic perfusion and pulmonary congestion in as 
many as 25% of patients. 

• The rate of maternal death rate is nearly 1% and varies directly with 
NYHA class (0.4% in class I or II, 6.8% for class III or IV)

• Pregnancy related increase in  pressure gradients across the AV valve, 
increased left atrial pressures and arrhythmogenicity of pregnancy, 
increased incidence of development of atrial arrhythmias; Loss of 
atrial contractility Rapid ventricular response. 

• The LA pressure may  exceed the ability of the pulmonary capillaries 
and lymphatics to remove interstitial fluid, and any further 
perturbation can result in dramatic and at times fatal pulmonary 
edema.



MS

• Poorly tolerated [ moderate & severe MS] Tachycardia, increased plasma 
volume

• PHT, Trans valvular gradients, PAP measurements are less reliable marker 
of severity

• Maternal Risks- HF symptoms, Pulmonary edema in II & III trimester. AF 
[increases risk of T.Emb, pulmonary edema]

• Fetal risks- prematurity 20-30%; IUGR 5-20% 

• Moderate & severe MS counseled against pregnancy without prior 
intervention



Pharmacological management of symptoms

MS with symptoms or PAH, restricted activities and β1-

selective blockers are recommended. Diuretics are 

recommended when congestive symptoms persist despite 

β-blockers.

BMV

NYHA class III/IV or sys PAP > 50mm Hg, preferably 

after 20 weeks POG. [CI in asymptomatic women]

Anticoagulation 

•Paroxysmal or Permanent AF, LA thrombus, prior 

embolism

•Considered in mod/sev MS with spontaneous echo 

contrast, LA > 40ml/m2, low CO, CCF

Delivery

•Vaginal delivery in mild MS, NYHA I/II, no PAH

•LSCS in Mod/Sev MS, NYHA III/IV, PAH despite 

medical therapy & BMV cannot be performed or failed.



AS

• Usually congenital bicuspid aortic valve [ always 
assess aortic diameters]

• Even severe AS may be asymptomatic

• Maternal risk HF 10%, Arrhythmias 3-25%

• Fetal risk- Preterm Labour, IUGR, LBW



Pharmacological management of symptoms

HF- treat with diuretics

AF- b-blockers, CCB to control HR, Digoxin also may be 

used

Pre- pregnancy intervention

•Symptomatic severe AS

•LVEF<50%, severe LVH (PW> 15mm)

•TMT- symptoms or fallin BP

•Recent progression of AS

•Asc. Aorta> 50 MM (27.5mm/m2)

During Pregnancy

Severe symptomatic AS + refractory to medical therapy/ 

life threatening symptoms Non calcified valve may be 

subjected to BAV/o.w. emergency AVR

Delivery

•Vaginal delivery + regional anesthesia in non-sev AS

•LSCS  in Sev AS



Regurgitant lesions

• Better tolerated 

• Maternal risk- HF, Arrhytmias, Progressive worsening of regurgitations

• Moderate to severe Regurgitant lesions may undergo exercise testing to 
decide pre pregnancy intervention

• Severe lesions + symptoms/ impaired LV function/ Ventricular dilatation 
treated surgically, if possible repair

• TV repair if moderate Secondary TR with annular dilatation >40mm, usu
during left sided valve surgeries



PS & PR

PS is generally well tolerated 

– Complic of sev PS-RV failure & Arrhythmias. 

– Prepregnancy balloon valvuloplasty in severe stenosis
(peak Doppler gradient > 64 mmHg)

– LSCS is considered in patients with severe PS and in NYHA 
class III/IV despite medical therapy and bed rest, in whom 
percutaneous pulmonary valvotomy cannot be performed 
or has failed.

Severe PR with impaired RV function

– pre-pregnancy pulmonary valve replacement (preferably 
bioprosthesis) should be considered.



Prosthetic valves

Mechanical valves

• Excellent H.D. 

Performances

• Long term durability

• Thrombogenic

Bioprosthetic valves

• Good H.D Performances

• Much less thrombogenic

• High risk of valve 

degeneration [~50% women 

<30yrs at 10 yr post 

implant] 

– M> A,T position

– Reoperation mortality risk 

addl 5% 



OAC

UFH

LMWH

OAC

UFH

Anticoagulation Strategies

OACLMWH

3.9 %

9.2

35

9

3.6

2 %

4

15

Valve thrombosis Maternal mort.



Anticoagulation Strategies

• OAC throughout pregnancy best strategy [esp. if warf <5 mg, Acitrom
(acenocoumarol) <2 mg]

• Discontinuation of OAC b/w 6 &12 wks and replacement by UFH (a PTT ≥2×
control; infusion in high risk pts) or LMWH twice daily (according to weight and 
target anti-Xa level 4-6 hours post-dose 0.8-1.2 U/mL in patients with a warfarin
dose required of >5 mg/day

• OAC discontinued and UFH (a PTT ≥2× control) or adjusted-dose LMWH (anti-Xa
level 4-6 hours post-dose 0.8-1.2 U/mL) started at the 36th week 

• LMWH replaced by i.v. UFH at least 36 hours before planned delivery. UFH should 
be continued until 4-6 hours before planned delivery and restarted 4-6 hours after 
delivery if there are no bleeding complications

• If delivery starts while on OACs, caesarean delivery is indicated to prevent fetal 
bleed

OAC UFH/L OAC UFH/L UFH

36 wks12 wks6 wks 6 hrs

H

6 hrs



VALVULAR HEART DISEASE

• Moderate and severe mitral stenosis are poorly tolerated
during pregnancy and should be treated interventionally pre-
pregnancy.

• During pregnancy percutaneous commissurotomy should only
be considered when symptoms persist despite medical
therapy.

• In aortic stenosis intervention pre-pregnancy is indicated in
case of symptoms, LV dysfunction or symptoms during
exercise testing.

• Regurgitant lesions are better tolerated than stenotic lesions.



VALVULAR HEART DISEASE

• Pre-pregnancy intervention is only indicated when severe
regurgitation is accompanied by refractory heart failure or
severe ventricular dilatation or dysfunction.

• Mechanical valve prosthesis: Oral anticoagulation (OAC) with
vitamin K antagonists is the safest therapy to prevent valve
thrombosis and is therapy of choice during the second and
third trimester. During the first trimester continuation of OAC
should be considered when the required daily dose is low
(warfarin <5mg, Acitrom <2mg).







CONNECTIVE TISSUE DISEASE

• Several heritable disorders affect the thoracic aorta, pre-
disposing patients to both aneurysm formation and aortic
dissection.

• These include the Marfan syndrome, bicuspid aortic valve,
Ehlers–Danlos syndrome, Turner syndrome, and familial forms
of aortic dissection, aneurysm, or annulo-aortic ectasia.

• In addition to haemodynamic changes, hormonal changes
occur during pregnancy which lead to histological changes in
the aorta, increasing the susceptibility to dissection

• The diagnosis of aortic dissection should be considered in all
patients with chest pain during pregnancy.



CONNECTIVE TISSUE DISEASE

• In women with Marfan syndrome and aortic root diameters
>45 mm pregnancy should be discouraged.

• Approximately 50% of the patients with a bicuspid aortic valve
and aortic stenosis have dilatation of the ascending aorta.

• Caesarean delivery should be considered when the aortic
diameter exceeds 45 mm.





PERIPARTUM CARDIOMYOPATHY

• Peripartum cardiomyopathy includes LV systolic dysfunction
without an identifiable cause in the last month of pregnancy or
first months postpartum.

• Deterioration in LV function occurs in up to 50% of cases despite
optimal treatment. Subsequent pregnancies carry a recurrence
risk of 30–50%. When ejection fraction has not normalized a
subsequent pregnancy should be discouraged.

• Women with dilated cardiomyopathy should be informed about
the risk of deterioration during gestation and peripartum.

• PPCM should be suspected in all women with a delayed return to
the pre-pregnancy state. Frequently the patients present with
acute heart failure. Complex ventricular arrhythmias and sudden
cardiac arrest are also described.



Peripartum cardiomyopathy



Etiology 

Cathepsin D in response to 

oxidative stress cleaves 

Prolactin into angiostatic & 

proapoptotic fragment 16 kDa

Prolactin

Fas/Apo-1, C-reactiveprotein,

IFN-g and IL-6

Viruses

Autoimmune



Other cardiomyopathies

DCM
• Typical symptoms of HF, LV dilation, and LV systolic dysfunction of 

unknown origin. 

• Differentiation from PPCM is supported by the ‘time of manifestation’

– If not known before conception, the condition is unmasked during the I or II 
trimester when hemodynamic load is increasing.

– Family history of DCM

• Secondary cardiomyopathies, such as infiltrative , toxic CM & storage 
diseases manifest themselves in pregnancy. 

• Maternal  risk- Risk  of deterioration of DCM during gestation and PP. LVEF 
< 40% is a predictor of high risk. LVEF is <20% MTP may be considered.



Other cardiomyopathies

HCM

• Frequently diagnosed for the first time in pregnancy by echocardiography.

• Characterized by diastolic dysfunction due to hypertrophied non-
compliant myocardium[ HF, Pulmonary congestion] , severe LVOTO 
[syncope] and arrhythmias [SVT & VT].

• Maternal risk -usually tolerate pregnancy well. Risk is increased in those 

symptomatic before pregnancy and in those with a high outflow gradient.



Management

• Managed as in non pregnant states
• Hydralazine & nitrates instead of ACEI, b1- selective blockers should be 

used [n/b- hypoglycemia, bradycardia, resp. depression]. Diuretics used 
judiciously [ Aldosterone antagonists avoided]. Anticoagulation- I/C 
thrombus, AF

HCM
• b-Blockers - >mild LVOTO and/or wall thickness >15 mm to prevent sudden 

pulmonary congestion. Delivery under b-blockers recommended
• b-Blockers- rate control in AF & to suppress ventricular arrhythmias. 

Verapamil second choice (AV block in the fetus). Cardioversion for 
persistent arrhythmia because AF poorly tolerated. Therapeutic 
anticoagulation as indicated

• Severe LVOTO- Epidural anaesthesia must be used with caution 
• I.V. fluids given judiciously [in view of  diastolic dysfunction]
• Syntocinon slow infusion [hypotension, arrhythmias, and tachycardia]



Hypertensive disorders

• Hypertension- MC medical problem in pregnancy [15% of 
pregnancies & 1/4 of all antenatal admissions]

• Hypertensive disorders in pregnancy have been recognized as 
an important risk factor for CVD in women [ Risk for CAD 
twice; HTN four times] 

• Requires high readings on two separate occasions for 
diagnosis

Severity 
• Mild - >140/ 90 mm Hg
• Severe- >160/110 mm Hg



Hypertensive disorders
Type Criteria Comments 

Pre-existing HTN >140/ 90 mm Hg, either 

precedes pregnancy or develops 

>20 weeks POG 

Usu. Persists after 42 days PP; 

1-5% of pregnancy

Gestational HTN >140/ 90 mm Hg, develops >20 

weeks POG 

Usu resolves within 42 days 

PP; 6-7% pregnancy

Pre-eclampsia Gest HTN + 

proteinuria[>0.3g/day or 

>30mg/mmol U. creatinine]

•Upto 25% of prev HTN

Eclampsia Pre-eclampsia + seizures Immediate termination of 

pregnancy required

Pre-existing HTN + 

superimposed

gestational HTN with 

proteinuria

Pre-existing HTN+ further 

worsening of BP+ proteinuria

[>0.3g/day] after 20 wks 

Antenatally unclassifiable 

hypertension

BP first recorded after 20 wks Re- assessment after 42 days 

PP



Pre-eclampsia

• Risk Factors - Primi, multiple fetuses, 
hydatidiform mole or DM

• MC cause for IUGR
Features of Severe Pre-eclampsia

•Right upper quadrant/epigastric pain due to liver oedema + hepatic H’ge

•Headache + visual disturbance (cerebral oedema)

•Occipital lobe blindness

•Hyperreflexia + clonus

•Convulsions (cerebral oedema)

•HELLP syndrome: hemolysis, elevated liver enzymes, low platelet 

count.



Non-pharmacological management 

[normal diet without salt restriction, Calcium supplementation of 

at least 1 g daily, Low dose acetylsalicylic acid (75–100 mg/day) 

H.S. is used prophylactically in women with a h/o of early-onset 

(<28 weeks) pre-eclampsia]

140-149/ 90-99

140-149/ 90-99 +
•Gestational HTN

•Pre-existing HTN superimposed 

by gestational HTN 

•Subclinical organ damage or 

symptoms at any time during 

pregnancy

Or,

≥150/95 

≥170/110

Pharmacological management 

a-Methyldopa [SE- PP depression], Labetalol, Metoprolol

Nifedipine, isradipine

Pharmacological management 

Nitroprusside [fetal cyanide toxicity], Nitroglycerine, I.V. 

Labetalol, oral methyl dopa

Severe Pre-

eclampsia

Termination of pregnancy

Parenteral Magnesium sulphate to prevent eclampsia



Arrhythmia

• Premature extra beats and sustained tachyarrhythmias become more 

frequent and may even manifest for the first time during pregnancy

• PSVT in 20-44% of pregnancy 

• Immediate electrical cardioversion is recommended for a/c Rx of any 

tachycardia with haemodynamic instability

• For acute conversion of PSVT, vagal manoeuvre followed by I.V. adenosine

is recommended. I.V. metoprolol or propranolol can also be considered

• For long-term management of SVT oral digoxin or metoprolol/propranolol

is recommended. If not successful oral sotalol or ecainide may be used



Arrhythmia

• Immediate electrical cardioversion of VT is recommended for sustained, 
unstable & stable VT .

• I.V. Sotalol or Procainamide may be considered for a/c conversion of sustained, 
haemodynamically stable, and monomorphic VT. Not responding 
Amiodarone

• Oral metoprolol, propranolol or verapamil is recommended in idiopathic 
sustained VT (Long-term management). If unsuccessful  oral sotalol, 
ecainide, propafenone

• β-blockers recommended during pregnancy and also postpartum in congenital 
long QT syndrome.

• ICD implantation, if clinically indicated, is recommended prior to pregnancy 
but if required, during pregnancy also.  Implantation of PPI or ICDs (preferably 
one chamber) should be considered with echo guidance, especially if the fetus 
is beyond 8 weeks gestation.



CAD

• Coronary dissection [LAD] as a cause for MI

• ECG & Troponin measurements in all patients with chest 
pain

• Aortic dissection also to be ruled out in pregnant women 
with chest pain

• PCI treatment of choice in STEMI. STK do not cross placenta 
but can lead to increased H’ge

• PCI in high risk NSTEMI only
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