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-Cardiac out put increases by as much a
(HR BY 10 TO 15 b/m)

-blood volume increase by as much as 50%

-peripheral resistance decrease due to progesterone
vasodilatation effect .

blood pressure Lih the half of pregnancy
-HB &hematocrit § i n relation tof plasma volume
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PREGNANCY AMND THE HEART
Volume Changes s
100 @
s Plasma volume
80 - w— HBC mass

INCREASE (%)

1st 2nd 3rd
TRIMESTER

FIGURE 78-1 Plasma volume and red blood cell (RBC) mass increase during the
trimesters of pregnancy. The plasma volume approaches 50% abowve baseline by
the second trimester and then virtually plateaus until delivery.
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PREGHNANCY AND THE HEART
Hemodynamics During Pregnancy

Peripheral resistance 1 ™
T uterine blood flow

Cardiac
:;s.-.

Blood volume T 402%L-4594 output T 309

Heart rate T 10%.-209, _J

Blood pressure — or -l
Pulmonary vascular resistance |l

Venous pressure in lower extremities T

FIGURE 78-2 Hemodynamic changes during pregnancy relate to increased
cardiac output and a fall in peripheral resistance. Blood pressure in most patients
remains the same or falls slightly. Venous pressure in the legs increases, causing
pedal edema in many patients.
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-the critical periods during which H @

At the32nd week , as the cardiac out put& blood v
= at their maximum

In the 2nd stage of labor as straining leads to stress on
= heart

Immediately after labor as contraction &retraction of the
uterus lead to over load on the heart.
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Classification :
1.NYHA : functional impairment
ass I : Asymptomatic

ass II : Symptomatic with heavy exertion
ass III . Symptomatic with light exertion

ONONONG

ass IV . Symptomatic at rest

® &

S &
& @

@ 000
08 ©06@



2306 Yo Gl (S JVP
(518 il 81) 3/6 ASlas g il a0 JUS ) 0 (sl J8 5
2 e sy 8 gus
als S3
mammary L venous ham &) sa 43 4 sl J8 su



(PFO W ok ¢ crux, AV) <l isa jsai 20 488 )3

S g ylwd ) SileSUal

255 alails CT

(w5 L5 e 100 D) JieS) YU aaa a2 e Jlai BNP cibiula
L (BB s slen 2 BNIP



bu.u;lOSShdj\MLq MJJ)&\A&JJQ‘)J}Q:@\J;O\AJJ
o) el 3L AT aale 4 5 (il o) jan (I il

20-28 4iia (sl ja csthe Gl

il J%Jbﬁ)d&y%%&ﬁ)d&&f%3-15

G 508) A 0 s S



Al g le G e 2l Sains %60-

3 e 5 4 G (51 b 515 e 45MM < 555
Ajﬁdﬁuj

® @
@ @
@
O@
0% ©0G@

eec



Fulmonary hypertension

Dilated cardiomyopathy, ejection fraction <40%
Symptomatic obstructive lesions

Aortic stenosis

Mitral stenosis

Fulmonary stenosis

Coarctation of the aorta

Marfan syndrome with aortic root =40 mm

Cyanotic lesions
Mechanical prosthetic valves
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Marrowed Aorta

A0 = SAgorta ‘
P& = Pulmonary &rtery |
1 2 LD
I ©xygen-rich Blood L& = Lefi Atrium A
RA = Right Atrium
Bl Oxygen-poor Blood L\ = Left Ventricle

RFvW = Right ventricle
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TAEBLE 78-2 Fetal Outcome in Cyanotic Congenital Heart
Disease and Its Relationship with Maternal Cyanosis ®

% BORN
ALIVE

NO. OF LIVE
BIRTHS

NO. OF
PREGNANCIES

Hemoglobin (g/dL)*

=16 28 20 A .
17-19 40 18 45

=20 26 2 8

Arterial oxygen saturation (%)’

<85 17 . 12

85-89 22 10 45

=90 13 12 92




Normal Ebstein’s Anomaly
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Tetralogy of Fallot P

Four abnormalities that results
in insufficiently oxygenated
blood pumped to the body

1. Narrowing of the
pulmonary valve ‘

3. Displacment of aorta
over ventricular
septal defect

4. Ventricular septal
defect- opening
between the left
and right ventricles
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2. Thickening of wall
of right ventricle
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TAEBLE 78-4 Cardiovascular Drugs in Pregnancy

DRUG POTENTILAL FETAL SIDE EFFECTS
Amicdarons Goiter, ypotihwroidism and
hyperthyroidism, IUGR
Angioctensin-Cconverting Contraindicated; JGR, oligohwdramnios,
enzyrmme inhibitors renal failure, abnormal bone ossification:
FDA dass X
Aspirin Baby aspirin not harmful
Beta blockers Relatively safe; WG R, neonatal bradycardia,
and hypoglhycemia
Calcium channel Relatively safe; few data; concern regarding
blockers uterine tone at the time of delivery
Crigoxin Safe; no adverse effects
Flecainide Relatively safe; limited data; used to treat
fetal arrhythmias
Hydralazine Safe; no major adverse effects
Furosemide Safe; caution regarding maternal

hypovolemia and reduced placental
blood floww

Lidocaine Safe; high doses may cause neonatal
central nervous system depression

Methyldopa Safe; considered by some to be the drug of
choice for hypertension in pregnancy

Procainamide Relatively safe; limited data; has been used
to treat fetal arrhythmias, no major fetal
side effects

Propafenonsa Limited data

Cuinidine Relatively safe; rarely associated with
neonatal thriombocytopenia; mMinimal
oxytocc effect



(s (2B (6 jlan dida 4y g aitia Jlad sexual ks
NN )R S paze )
Jle - 55 1002 s 2L 15 252a failure rate «<— Barrie
4\:1.:1:\.3 &.ﬁ).a.a.q
Jue - b 01002 b 3 252a Failure rate« IUDS
b yaa
)l 5 Digie ol pa )l e
3 g ad oaldind el SU Hhad by Kia gl 5 a8 J&) g5 s Jlaial Jalay



® eoee
® &
e ©
W
®
G
2 (S s Gy failure G ie s

D5l 5 [ A saal s1a g 5 Sy (il 81 40 Ay 8

s 40 YL G S o gad 4 g ea LG Ll 38 s CAD 5 (o2

2sd4a 5 Al 2l 24 SMO

B olan b Hsilw — AF -0l 68 ¢ o shan dan )0 0 055 i) DL
Sl g 9iasa 3y ke

3 3 ol i (N gaal saeg 48l b 5 LVEF (ialS o

) sy failure rate daslse CluS 554y Cud (g5 5§ 5y Sl
il safe

%1 failure rate : Levonorgestrol

& @



® © O
e @
& @
® 000
0% ©0G@



TABLE 78G-1 ACC/AHA Recommendations for Management of Atrlal Fibrillation (AF) During Pregnancy

CLASS
Class | (indicated)

Class lIb (weak
supportive
evidence)

INDICATION

Control the rate of ventricular response with digoxin, a beta blocker, or a calcium channel antagonist.

Perform electrical cardioversion in patients who become hemodynamically unstable because of the dysrhythmia.

Administer antithrombotic therapy (anticoagulant or aspirin) throughout pregnancy to all patients with AF (except
those with lone AF).

Attempt pharmacologic cardioversion by administration of quinidine, procainamide, or sotalol in hemodynamically
stable patients who develop AF during pregnancy.

Administer heparin to patients with risk factors for thromboembalism during the first trimester and last month of
pregnancy. Unfractionated heparin may be administered either by continuous intravenous infusion in a dose
sufficient to prolong the activated partial thromboplastin time to 1.5 to 2 times the control (reference) value or
by intermittent subcutaneous injection in a dose of 10,000 to 20,000 units every 12 hours, adjusted to prolong
the midinterval (6 hours after injection) activated partial thromboplastin time to 1.5 times control. Limited data
are available to support the subcutaneous administration of low-molecular-weight heparin for this indication.

Administer an oral anticoagulant during the second trimester to patients at high thromboembeolic risk.



TABLE 78G-2 ACC/AHA Recommendations for Treatment Strategles for Supraventricular Tachycardias During Pregnancy

INDICATION

CLASS | (INDICATED)

Acute conversion Vagal maneuver [C]
of PSVT Adenosing [C]
Direct-current cardioversion [C]
Prophylactic Digosin [C]
therapy Metoprolol*

CLASS [with level of evidence]

CLASS lIB (WEAK CLASS
SUPPORTIVE Il (NOT
EVIDENCE) INDICATED)

Verapamil [C]

CLASS lIA (STRONG
SUPPORTIVE EVIDENCE)

Metoprolol,* propranolol* [C]

Propranolol* [B] Quinidine, propafenone, Atenalol’ [B]
Sotalol,* flecainide’ [C] verapamil [C] Amiodarone [C]
Procainamide [B]
Catheter ablation [C]

200 0000



TABLE 78G-3 AHA/ASA Recommendations for Stroke Prevention During Pregnancy

CLASS INDICATION
Class lIb (weak supportive  For pregnant women with ischemic stroke or TIA and high-risk thromboembalic conditions, such as C
evidence) known coagulopathy or mechanical heart valves, the following options may be considered: adjusted-

dose UFH throughout pregnancy, (e.g., a subcutaneous dose every 12 hours with activated partial
thromboplastin time monitoring); adjusted-dose LMWH with factor Xa monitoring throughout
pregnancy; or UFH or LMWH until week 13, followed by warfarin until the middle of the third trimester,
when UFH or LMWH is then reinstituted until delivery.

Pregnant women with lower risk conditions may be considered for treatment with UFH or LMWH in the C
first trimester, followed by low-dose aspirin for the remainder of the pregnancy.




TABLE 78G-4 ESH/ESC Guldelines for the Management of Hypertenslon During Pregnancy

+ Nonpharmacologic treatment (including close supervision and restriction of activifies) should be considered with SBP 140-149 mm Hy or DBF
90-95 mm Hg. In the presence of qestational hypertension (with or without proteinuria), drug treatment is indicated at blood pressure 2140/90 mm Ho
SEP levels 2170 or DBP 110 mm Hg should be considered to represent an emergency necessitating hospitalization.

+ In nonsevere hypertension, oral methyldopa, labetalal, calcium antaqonists, and (lass frequently) beta blockers are drugs of choice.

v |0 preeclampsia with puimanary edem, nitroglycerin is the drug of choice. Diuretic therapy is inapprapriate because plasma volume i reduced

o As emergency treatment, IV labetalol, oral methyldopa, and aral nifedipine are indicated; IV hydralazine is no longer the drug of choice because of
pucess perinatal adverse effects. [V infusion of sodium nitraprusside is useful in hypertensive crises, but prolonged administration should be avoided.

o Calcium supplementation, fish oil, and low-dose aspirin are not recommended. However, low-dose aspirin may be used prophylactically in women with a
history of early-onset preeclampsia.




TABLE 78G-5 ACC/AHA Recommendations for Anticoagulation Regimens in Pregnant Patients with
Mechanical Prosthetic Valves

CLASS
Class | {indicated)

(Class lla {strong
supportive

Eyidence)

Chass Il {not
Indicated)

Continuous therapeutic anticoaguiation with freguent monitoring
If warlarin & dscontinued between weeks 6 and 12 of gestation, replace with confinuous

Infravenols UPH, dose-adjusted UPH, o dose-adjusted suboutansous LMWH.
Up to 35 weeks of qestation, the therapeutic cholce of continuous Intravenous oF dose-adjuste

subcutaneous UFH, dose-adjusted LMWH, o warfarin should be discussed Tuly.
If doge-ad|usted LMWH & used, the LMWH should be administered twice dally subcutanequsly

t0 maintain the anti-Xa level betwean 0.7 and 1.2 unitsimd 4 hours after adminktration
If dose-ad|usted UFH & =ad, the #7TT should be at least twice control levels,

If warfarn [ wsed, the INR goal shousd be 3.0{range, 25 to 3.5
Warfarin should be dlscontinued starting 2 to 3 weeks before planned defvery and continuous
Intravencus UFH given Instead.

It Is reasonable to avold warfarin batween wesks & and 12 of gestation because of the high risk
of fetal dedects

It Is reasonable to resume UFH 4 to & hours after deldvery and bagin oral warfanin In the absence
of significant bleeding.

It Is reasonatle to give low-dose aspirn (75 to 100 mgkday) In the second and third trimestars of
pregniancy, In andition o anticoaguiation with wartarin or heparin,

LIMWH should not be admintstered uniess anti-Xa evels are monitored 4 10 & hours after
administration.

Digyridamoie should not be used Instead of aspirin 2 an altemative antiplatelet agent becalse
of its harmful effects an the et




