Pregnancy and Medical Diseases
Respiratory System – Asthma
In pregnancy, oxygen consumption increases, tidal volume increases, so minute ventilation increases.  Because of the heavy ventilation, CO2 decreases.
Uterine venous PO2​ is the primary determinant of umbilical PO2.  

**The recipient blood can never exit with a PO2 greater than that of the donor blood.  Therefore, 
umbilical venous PO2 is always less than uterine venous PO2.  The saturation of the uterine 
venous blood is mostly a function of blood flow – the faster the uterine blood flow, the 
greater the oxygenation.
The fetal PO2 is ¼ that of an adult, since the fetal circulation mixes oxygenated and deoxy blood.
Asthma in pregnancy is very bad.  Recall that bronchospasm obstructs the airways and leads to V/Q 
mismatch.  This is initially compensated, but later leads to hypoxemia and hypercarbia.  
PCO2 will appear normal because it is hypercarbia superimposed on hyperventilation.
FRC decreases in pregnancy below the critical closing pressure.  This causes shunting, which if 
coupled with asthmatic V/Q mismatch, causes severe hypoxia.
Hypoxemia shows up in the fetus before the mom.  Fetus will decrease umbilical blood flow, 
boost vascular resistance, and decrease cardiac output (this can be deadly).
**Providing maternal oxygen therapy is extremely important.
Circulatory System – Eisenmenger’s Syndrome
Pregnancy causes a “physiologic anemia” simply because plasma volume increases dramatically.
Cardiac output declines in the supine position.
During labor, cardiac output is very high.  Each contraction injects half a liter of blood into the 
maternal circulation.
Pregnancy is therefore characterized by increased preload (high blood volume and CO), and 
decreased afterload (low SVR, anemia of pregnancy, uterine arterial-venous shunting).
Eisenmenger’s Syndrome is characterized by small L(R shunt or even R(L shunt with severe 
pulmonary hypertension and equal systolic pressure in both ventricles.  Causes cyanosis, 
clubbing, anemia, and right-side heart failure.
Pregnancy in mothers with Eisenmenger’s carries a 50% risk of death for mothers and fetuses.  Decreases in SVR and venous return (supine position, hemorrhage, hypotension, labor) that are 
common in pregnancy can be fatal.

Cardiovascular Drug Teratogenicity
--Warfarin causes warfarin embryopathy, characterized by nasal hypoplasia, optic atrophy, 
digital abnormalities, and retardation.
--Beta-blockers prevent fetal lung maturation.

--Thiazide diuretics cause severe neonatal electrolyte imbalance, jaundice, and thrombocytopenia.
--ACE inhibitors decrease fetal renal function, causing oligohydramnios and permanent renal failure.
Carbohydrate Regulation – Diabetes
Pregnancy causes increased peripheral insulin resistance.  Feeding causes hyperglycemia, and 
fasting causes hypoglycemia.  Glucose levels are highly labile in gravidas.


Mothers must keep their diabetes in very tight control.
This is the “diabetogenic effect” of pregnancy.  It’s mediated by human placental lactogen (hPL) 
which decreases liver and peripheral insulin sensitivity.  hPL increases with placental mass, 
so insulin resistance gets worse as the pregnancy advances.
In the fetus this causes macrosomia.  Insulin doesn’t cross the placenta, but glucose does.  This 

forces the fetus to overproduce insulin, which is a growth factor.  So babies are very large, 
with lots of fat, and become hypoglycemic right after birth.

Macrosomia is a risk for birth trauma (shoulder dystocia) and stillbirth.

**Diabetic embryopathy (congenital heart and neural tube defects) directly correlates with 
peri-conceptional glycemic control.
**ARDS (delayed fetal lung maturation) directly correlates with peri-partum glycemic control.
Epilepsy in Pregnancy
Pregnancy increases seizure frequency, probably by increasing liver metabolism of anticonvulsants.
Anticonvulsants are potent teratogens.  All cause cleft lip/palate and congenital heart defects.

--Phenytoin causes fetal hydantoin syndrome (microcephaly, growth restriction, deformities, retardation).

--Carbamazepine causes craniofacial defects, fingernail hypoplasia, developmental delay.

--Valproic Acid causes neural tube defects.

--Trimethadione causes malformations and retardation.

Lupus in Pregnancy
Lupus may lead to uteroplacental insufficiency via vasoconstriction, hypotension, coagulation, 
and vasculitis.  Vascular resistance increases, and there is loss of end-diastolic blood flow.
Lupus will also lead to pre-eclampsia and fetal distress.

The anti-Ro and anti-La antibodies can cause fibrosis of the developing AV node, leading to 
congenital heart block.
Spinal Cord Injury in Pregnancy
“Autonomic Dysreflexia” may occur if a spinal lesion is above T6.  This is loss of hypothalamic 
control of sympathetic reflexes.  Thus, sympathetic reflexes go unchecked, releasing 
catecholamines and causing vasoconstriction.  Can lead to flushing, sweating, 
hypertension, retinal hemorrhage, or even death.
Symptoms synchronize with contractions.  Can be controlled with anesthesia, even though these 
patients have no sensation due to their spinal lesion.
