MALDEK
CONDITION CATALOG - CLINICAL REASONING

Antepartum Triage and Urgent Maternal
Warning Signs

Pregnancy reshapes how the body works, so normal changes can look like sickness,
and real emergencies can hide behind normal-looking vital signs until the mother
suddenly crashes.

THE STORY IN ONE SENTENCE
Pregnancy reshapes how the body works, so normal changes can look like sickness, and
real emergencies can hide behind normal-looking vital signs until the mother suddenly
crashes.

“Three pregnancy emergencies you must never miss: preeclampsia (high blood pressure
damaging organs), placental abruption (the placenta tears off the uterus wall too early), and
pulmonary embolism (a clot lodging in a lung artery) (a blood clot blocking the lung arteries).”

Normal anatomy — the body's job

Normal pregnancy makes blood clot more easily (to prevent dangerous bleeding at delivery),
increases total blood volume by forty to fifty percent (so there's enough to feed both mother
and baby), relaxes and widens blood vessels all over the body (which drops blood pressure by
five to ten points in the second trimester), and shifts the immune system so it tolerates the
baby's proteins instead of attacking them. Heart rate climbs ten to twenty beats per minute
above the non-pregnant baseline. Breathing rate may tick up slightly because the growing
uterus pushes the diaphragm (the breathing muscle under the lungs) up and the body needs
more oxygen. These changes can look like disease in someone who isn't pregnant, so you must
know the normal pregnancy baseline to spot true emergencies.

educational use only - not a substitute for clinical judgment page 1 of 20



Maldek Condition Catalog - Clinical Reasoning

BODY'S JOB

The pregnant body must deliver oxygen and nutrients to both mother and baby through
the placenta (the organ that connects the baby to the mother's blood supply), prevent life-
threatening bleeding when the baby is born, avoid immune rejection of the baby (who
carries the father's foreign proteins), and keep blood flowing to the mother's own organs—
all at the same time.

1. Blood volume climbs by forty to fifty percent—an extra one to two liters—so the placenta
and mother's organs both get enough flow.

2. The heart pumps harder and faster (cardiac output, the amount of blood pushed out each
minute, rises by thirty to fifty percent) to move the extra blood.

3. Blood vessels relax and widen (systemic vascular resistance, the tightness of all the body's
arteries, drops by twenty to thirty percent), which is why blood pressure falls in the second
trimester even though there is more blood.

4. Clotting factors (proteins that help blood form clots—fibrinogen, factors VII, VIII, and X)
rise and natural anticoagulants (proteins that keep blood from clotting too easily, like
protein S) drop, making blood stickier to prepare for delivery bleeding (hemorrhage) (heavy
bleeding).

5. Red blood cell mass (the total number of oxygen-carrying cells) goes up, but plasma volume
(the liquid part of blood) goes up even more, so hemoglobin (the oxygen carrier inside red
cells) dilutes and may look like anemia—normal pregnancy hemoglobin is ten to eleven
grams per deciliter, lower than the non-pregnant baseline of twelve to sixteen.

6. The uterus grows from the size of a pear to the size of a watermelon, pushing abdominal
organs up and compressing the inferior vena cava (the big vein that carries blood from the
legs back to the heart) when the mother lies flat on her back.

7. The kidneys filter fifty percent more blood, so creatinine (a waste product normally cleared
by kidneys; high levels signal kidney injury) drops to 0.4-0.6 mg/dL, lower than the non-
pregnant range of 0.6-1.2 mg/dL; a 'normal' creatinine of 1.0 in pregnancy may actually
signal kidney injury.

8. The immune system down-regulates cell-mediated immunity (the branch that attacks
foreign cells, controlled by T lymphocytes) and up-regulates antibody production (proteins
made by B lymphocytes that tag invaders), creating tolerance for the baby but increasing
susceptibility to infections like influenza, listeria, and viral hepatitis.

What breaks

One upstream failure usually explains the entire pattern of abnormal findings you see. In
preeclampsia, poor placenta blood flow at the start triggers a cascade that damages blood
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vessel linings everywhere, which then raises blood pressure, spills protein into urine, drops
platelet counts, injures the liver and kidneys, swells the brain, and can cause seizures. In
placental abruption, the placenta tears away from the uterus wall, bleeding into the muscle,
which causes pain, visible bleeding, a rock-hard uterus, and fetal distress. In pulmonary
embolism (a clot lodging in a lung artery), a clot (usually from a leg vein) blocks lung arteries,
cutting oxygen and overloading the right side of the heart. Each downstream sign points back
to the single upstream break.

CLINICAL TERM

Pregnancy emergencies include with high blood pressure (hypertensive) disorders
(preeclampsia, eclampsia, HELLP syndrome), thromboembolic disease (deep vein clot
formation (thrombosis) and pulmonary embolism (a clot lodging in a lung artery)),
placental abruption, preterm labor, obstetric infections (chorioamnionitis, pyelonephritis,
influenza, sepsis), and acute medical conditions superimposed on pregnancy (diabetic
ketoacidosis, acute coronary syndrome, appendicitis, stroke). The upstream pathology
triggers a cascade: in preeclampsia, abnormal placental implantation and failed spiral
artery remodeling cause placental starved blood flow (ischemia) (the placenta doesn't get
enough oxygen), which releases anti-angiogenic factors (proteins that damage blood
vessels—sFlt-1 and soluble endoglin) into maternal blood, causing widespread endothelial
dysfunction (damage to the endothelium, the thin layer of cells lining all blood vessels).
This leads to systemic vasoconstriction (vessels tighten everywhere), high blood pressure
(hypertension) (to force blood through the narrow vessels), increased vascular
permeability (vessels leak), proteinuria (kidney filters leak protein), a low platelet count
(thrombocytopenia) (platelets consumed at injury sites), elevated liver enzymes (from liver
cell death), and end-organ starved blood flow (organs starved of blood). Every downstream
finding—headache, right upper quadrant pain, visual changes (from brain swelling),
overactive reflexes (hyperreflexia) (overactive reflexes), elevated creatinine (kidney
injury), low platelets, red blood cell destruction (hemolysis) (red blood cells breaking
apart)—points back to this single upstream break in endothelial function.

How the body compensates

Vital signs can stay normal while the body compensates, hiding the true severity until sudden
decompensation (rapid collapse) happens. Young, healthy pregnant patients maintain normal
blood pressure and heart rate even as organ damage builds, which creates false reassurance.
The critical tipping points are eclamptic seizure, placental abruption with DIC, massive
pulmonary embolism (a clot lodging in a lung artery) with right heart failure, or septic shock.
Pregnant patients can appear stable until minutes before cardiovascular collapse because they
have increased physiologic reserve (extra capacity built in by pregnancy's adaptations—more
blood volume, higher cardiac output). You must identify the trajectory toward decompensation
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by watching trends—not isolated values—so you can intervene during the compensated phase,

because once decompensation begins, the window for reversing organ damage closes fast.

1.

Blood pressure may stay below 140/90 mmHg even as proteinuria, liver enzymes, and
creatinine climb, because young patients can vasoconstrict (tighten blood vessels) and
increase cardiac output (pump more blood per minute) without severe high blood pressure
(hypertension)—until autoregulation fails (the body's ability to keep organ blood flow steady
breaks down) and blood pressure spikes suddenly.

. Heart rate may remain below 100 beats per minute in early sepsis because the pregnant

baseline is already elevated (ten to twenty beats higher than non-pregnant); by the time a
fast heart rate (tachycardia) is obvious (above 120 bpm), the patient is often in septic
shock.

. Oxygen saturation may stay above 95 percent in early pulmonary embolism (a clot lodging

in a lung artery) because the pregnant patient has increased minute ventilation (breathing
deeper and faster, moving more air per minute) and can compensate—until the clot burden
overwhelms the right ventricle (the heart chamber pumping blood to the lungs), causing
acute right heart failure and cardiovascular collapse.

. Urine output may stay normal (above 0.5 milliliters per kilogram per hour) early in

preeclampsia or sepsis as the kidneys sacrifice filtration (stop cleaning waste) to preserve
volume—then low urine output (oliguria) (low urine output) or no urine output (anuria) (no
urine) appears suddenly as acute tubular tissue death (necrosis) (kidney tubule cells die
from lack of oxygen) sets in.

. The baby's heart rate may show reassuring variability (the rate wiggles up and down, a sign

of a healthy nervous system) and accelerations (the rate jumps up with movement) even as
placental blood flow declines—then late deceleations (the heart rate drops after each
contraction, a sign the placenta can't deliver enough oxygen during the squeeze) and a slow
heart rate (bradycardia) (heart rate below 110 bpm) appear abruptly when the placenta can
no longer deliver enough oxygen.

. Platelet counts may drop from 200,000 to 100,000 per microliter over twenty-four hours in

preeclampsia with severe features or HELLP syndrome, signaling that endothelial damage
and platelet consumption (platelets sticking to injured vessel walls and getting used up) are
accelerating toward DIC.

. A patient with stable vital signs but worsening lab trends—platelets dropping, creatinine

rising, liver enzymes climbing, proteinuria increasing, lactate ticking up—is not stable; she
is compensating on the way to crisis. Intervene now, before decompensation.
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Domino effect

1. Abnormal placental implantation and spiral artery remodeling failure occur in early
pregnancy, before symptoms appear. — In normal pregnancy, fetal trophoblast cells (cells
from the developing placenta) invade the uterine lining and spiral arteries (the coiled
arteries in the uterus that feed the placenta) during the first trimester, replacing the
muscular artery walls with a loose matrix, transforming them into high-flow, low-resistance
channels that can deliver massive blood flow without clamping down. In preeclampsia, this
remodeling fails—spiral arteries keep their muscle layer and stay narrow and reactive—so
the placenta receives far less blood than it needs and becomes blood-starved (ischemic)
(starved of oxygen).

2. The blood-starved (ischemic) placenta releases anti-angiogenic factors (proteins that
damage blood vessels) into maternal circulation. — The oxygen-starved placenta tries to
signal for more blood supply by secreting proteins called sFlt-1 (soluble fms-like tyrosine
kinase-1) and soluble endoglin. These proteins act as decoys—they bind and neutralize
VEGF (vascular endothelial growth factor) and PIGF (placental growth factor), which are
essential for maintaining healthy endothelial cells lining blood vessels. Without VEGF and
PIGF, endothelial cells throughout the mother's body become damaged and dysfunctional.

3. Endothelial dysfunction causes systemic vasoconstriction (blood vessels tighten
everywhere) and increased vascular permeability (vessel walls leak). — Damaged
endothelium loses its ability to produce nitric oxide (a molecule that keeps vessels relaxed
and wide). The vessels constrict, and the body must raise blood pressure to force blood
through the narrowed channels. At the same time, the damaged vessel walls become leaky,
allowing protein and fluid to spill out into tissues (causing swelling (edema), or swelling)
and into urine (proteinuria). The kidneys develop glomerular endotheliosis (swelling and
damage to the glomeruli—the kidney's tiny filters), which restricts blood flow and makes
the kidneys release even more renin (a hormone that triggers a cascade raising blood
pressure) and aldosterone (a hormone that tells the kidneys to hold on to salt and water),
driving blood pressure higher and causing salt and water retention.
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4. High blood pressure (Hypertension) and endothelial damage injure multiple organ systems
in a predictable pattern. — The liver develops periportal tissue death (necrosis) (liver cells
die in zones around the portal veins—the vessels bringing blood into the liver) and, in
severe cases, a subcapsular a pooled collection of blood (hematoma) (bleeding forms a
pocket under the liver's outer capsule), causing right upper quadrant or epigastric pain
(pain under the right ribs or in the upper middle belly) and elevated AST and ALT (liver
enzymes spilling into blood from dying cells). Kidneys lose filtration capacity as glomeruli
clog with swollen endothelial cells, causing proteinuria (300 milligrams or more in twenty-
four hours, or a protein-to-creatinine ratio of 0.3 or higher) and rising creatinine (above 1.1
mg/dL, which is high for pregnancy). Platelets stick to damaged endothelium throughout
the body and are consumed faster than the bone marrow can make new ones, causing a low
platelet count (thrombocytopenia) (platelet count below 100,000 per microliter). In HELLP
syndrome (Hemolysis, Elevated Liver enzymes, Low Platelets), red blood cells are sheared
apart as they squeeze through damaged small vessels (microangiopathic red blood cell
destruction (hemolysis)—mechanical destruction of red cells), releasing LDH (lactate
dehydrogenase, an enzyme from inside broken cells) and unconjugated bilirubin (a yellow
waste product from red cell breakdown) and dropping haptoglobin (a protein that normally
binds free hemoglobin; low levels signal red blood cell destruction).

5. Cerebral swelling (edema) (brain swelling) and posterior reversible encephalopathy
syndrome (PRES) develop when severe high blood pressure (hypertension) overwhelms the
brain's protective mechanisms. — The brain normally autoregulates its blood flow—when
systemic blood pressure rises, cerebral arteries constrict to keep brain blood flow
(perfusion) (blood flow to brain tissue) constant and protect delicate capillaries from high
pressure. But when blood pressure climbs too high or too fast, autoregulation fails. High-
pressure blood forces fluid across the blood-brain barrier (the tight seal between blood
vessels and brain tissue) into brain tissue, especially in the occipital lobes (the back of the
brain, which process vision) and parietal lobes (the sides of the brain, which process
sensation and spatial awareness). This causes vasogenic swelling (edema) (fluid swelling
around brain cells, not inside them), which shows up clinically as severe headache
(unrelieved by acetaminophen, or Tylenol), visual changes (blurry vision, scotomata—dark
spots in vision—{flashing lights, or cortical blindness—the eyes work but the brain can't
process the images), and overactive reflexes (hyperreflexia) (overactive deep tendon
reflexes, like an exaggerated knee-jerk, with rhythmic muscle jerking (clonus)—rhythmic
muscle jerking when you stretch the ankle—a sign of central nervous system irritability). If
untreated, the swelling triggers an eclamptic seizure (generalized tonic-clonic seizure—the
whole body stiffens, then jerks—often followed by in the groggy phase after a seizure
(postictal) confusion or coma, the drowsy, confused state after a seizure).
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6. The systemic inflammatory and prothrombotic state increases the risk of venous
thromboembolism and can trigger placental abruption. — Endothelial damage, platelet
activation (platelets become sticky and clump), and elevated clotting factors create a
prothrombotic state—blood clots too easily. A clot in a deep leg vein (Deep vein thrombosis)
(DVT—a clot in a leg or pelvic vein) can form; if a clot breaks off, it travels to the lungs as a
pulmonary embolism (a clot lodging in a lung artery). At the same time, poor placental
blood flow (perfusion), vessel fragility (weakened blood vessels), and high blood pressure
(hypertension) increase the risk that a vessel in the decidua basalis (the uterine lining
under the placenta) will rupture, causing blood to dissect (spread) between the placenta
and uterus (placental abruption). The bleeding and endothelial injury consume clotting
factors and activate the coagulation cascade (the chain reaction that forms clots)
everywhere, triggering DIC (disseminated intravascular coagulation), in which the body
forms clots in small vessels throughout the body and simultaneously bleeds uncontrollably
because clotting factors and platelets are used up.

7. Delivery of the placenta removes the source of anti-angiogenic factors and begins the
resolution process. — Once the blood-starved (ischemic) placenta is removed—either by
vaginal delivery or cesarean section—the mother's blood levels of sFlt-1 and soluble
endoglin drop rapidly. Without these anti-angiogenic proteins attacking endothelial cells,
the blood vessel linings start to heal. Blood pressure normalizes over days to weeks,
proteinuria resolves (though it may take months), and platelet counts and liver enzymes
return to normal. Kidney function usually recovers, though some women are left with
chronic kidney disease and a higher long-term risk of cardiovascular disease (high blood
pressure, stroke, heart failure) because the endothelial injury leaves lasting damage. This is
why preeclampsia is not just a pregnancy problem—it is a window into future
cardiovascular risk.
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8.

If delivery is delayed in severe preeclampsia, the risk of maternal death from stroke, liver
rupture, eclampsia, pulmonary edema (fluid flooding the lungs), DIC, or acute kidney injury
climbs steeply, and the fetus faces low oxygen (hypoxia), growth restriction, and stillbirth.
— The only cure for preeclampsia is delivery. Temporizing measures—antihypertensives
(medicines that lower blood pressure—labetalol, hydralazine, nifedipine—given to keep
blood pressure below 160/110 and prevent stroke) and magnesium sulfate (given to raise
the seizure threshold and prevent eclampsia)—buy time to give corticosteroids
(betamethasone or dexamethasone shots) for fetal lung maturity if gestational age is less
than thirty-four weeks, but they do not stop the underlying disease. If the pregnancy
continues, organ damage accumulates, and the risk of catastrophic complications rises.
Delivery is indicated (must happen) immediately if there are signs of maternal instability
(uncontrolled severe high blood pressure (hypertension), eclampsia, pulmonary edema
(fluid flooding the lungs), DIC, renal failure, hepatic a pooled collection of blood
(hematoma)—Dblood pooling under the liver capsule—or rupture, or placental abruption) or
fetal compromise (non-reassuring fetal heart tracing—late decelerations, loss of variability,
or a slow heart rate (bradycardia); severe growth restriction—the baby is much smaller
than expected; reversed end-diastolic flow on umbilical artery Doppler—blood flow in the
cord actually moves backward during part of the heartbeat, a sign the placenta is failing; or
oligohydramnios—too little amniotic fluid, a sign the baby's kidneys aren't making enough
urine because of poor blood flow).

Symptoms - what the patient feels, and why

Severe headache that does not go away with acetaminophen (Tylenol): Very high blood
pressure pushes extra fluid through the walls of blood vessels in the brain. This fluid builds
up inside the skull and swells the brain tissue, squeezing the nerves that sense pain. The
pounding headache is a warning that the brain is under dangerous pressure and a seizure
could happen soon.

Vision problems (blurry vision, seeing spots or flashing lights, blind spots, bright light hurts
your eyes, or complete loss of vision): Very high blood pressure makes the tiny blood
vessels in the back of the eye and the occipital cortex (the part of the brain that reads what
you see) squeeze tight or leak fluid. This swelling in the seeing center of the brain
scrambles the signals from your eyes. The vision changes usually go away after delivery, but
they are a danger sign that the brain is swollen.

Sharp pain in the right upper belly or just below the ribs in the middle (the epigastric area):
The liver swells and tiny spots of liver tissue die because the blood vessels inside the liver
are damaged and blood flow is poor. Sometimes blood pools under the liver's outer covering
(the capsule), stretching it like an overfilled water balloon. This stretching irritates the
nerves around the liver and causes sharp, stabbing pain. It means the liver is in serious
trouble.
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* Overactive reflexes when the doctor taps your knee or ankle, sometimes with rhythmic
twitching (clonus) of the foot: The brain and spinal cord become jumpy because swelling
and low magnesium make the nerves fire too easily. The nervous system is on high alert, so
reflexes are too strong—the knee jerks higher and faster than normal, and the foot may
twitch several times instead of once. This tells the doctor that a seizure could happen at any
moment.

* Sudden trouble breathing or chest pain that feels different from the normal shortness of
breath in late pregnancy: Fluid leaks through damaged blood vessel walls into the air sacs
of the lungs (pulmonary swelling (edema)), so oxygen cannot cross into the blood—Ilike
trying to breathe through a wet sponge. Or a blood clot travels to the lungs (pulmonary a
traveling clot lodging in a vessel (embolism)) and blocks oxygen from getting to the body.
Either way, you feel like you are drowning or suffocating. This is a life-threatening
emergency.

* Blood pressure of 140 over 90 or higher that starts after 20 weeks of pregnancy: The lining
of blood vessels (the endothelium) is damaged during pregnancy by toxins released from
the placenta. The vessels squeeze tight (vasoconstriction) instead of staying relaxed. This
makes the heart pump harder to push blood through narrower tubes. The blood pressure
climbs because the body is trying to deliver enough blood to all the organs through these
tight vessels.

* Protein in the urine (300 milligrams or more in 24 hours, or a urine protein-to-creatinine
ratio of 0.3 or higher): The tiny filters in the kidneys (the glomeruli) become damaged and
leaky because the blood vessels feeding them are injured. Protein that normally stays in the
blood spills into the urine like a torn coffee filter letting grounds through. This shows that
the kidneys are being hurt by the high blood pressure and damaged blood vessels.

* Swelling, especially sudden puffiness in the face or hands, or gaining more than 4 to 5
pounds in one week: The blood vessels become leaky all over the body because their walls
are damaged. Fluid escapes into the spaces around the cells (the interstitial space) instead
of staying inside the vessels. While mild ankle swelling is normal in pregnancy, sudden
swelling in the face or hands or very fast weight gain from fluid means the vessels are too
leaky—a danger signal.

* Urinating much less than normal (less than about 400 to 500 milliliters, or 2 cups, in 24
hours): The blood vessels in the kidneys squeeze tight (renal vasoconstriction), and the
glomeruli (the kidney's tiny filters) get damaged from not enough blood flow. The kidneys
slow down and cannot make urine properly. This is a sign that the kidneys are starting to
fail.

educational use only - not a substitute for clinical judgment page 9 of 20



Maldek Condition Catalog - Clinical Reasoning

Nausea, vomiting, or feeling sick and exhausted in the last few months of pregnancy (after
the normal morning sickness has ended): The liver swells or bleeds under its covering,
irritating the phrenic nerve and vagus nerve (nerves near the liver and diaphragm) and
making you feel sick to your stomach. Waste products build up in the blood because the
kidneys are not working well, and brain swelling also triggers nausea. These vague
symptoms can be the only early clue that the liver and blood are in serious trouble.

Focused exam

Blood pressure 160/110 mmHg or higher on two readings at least 15 minutes apart, or any
single reading =160 systolic or =110 diastolic that lasts more than 15 minutes: That
pressure slams into the endothelium (the one-cell-thick lining inside every blood vessel).
The force tears and damages that lining throughout the body and forces the heart to pump
harder. It is the trigger that starts organ injury in preeclampsia. If you do not bring
pressure down within 60 minutes, the high force can burst a blood vessel in the brain
(stroke), tear apart kidney filters, or kill liver cells.

Protein in the urine: dipstick 1+ or more, or a protein-to-creatinine ratio =0.3 in a spot
urine sample, or =300 mg in a 24-hour collection: Protein leaking into urine means the
glomeruli (tiny filter units inside the kidneys; each is a bundle of blood vessels wrapped in a
mesh barrier) are damaged and the barrier is broken. Normally the barrier keeps protein
molecules inside the blood because they are too big to squeeze through. When
preeclampsia damages the barrier, protein spills out. This is direct proof of kidney injury
caused by preeclampsia, not just high blood pressure alone.

Pain in the right upper belly (just below the ribs on the right side) or in the upper middle
belly (the epigastric area, above the belly button), especially if the pain is severe, constant,
or hurts more when you press on it: The liver sits under the right ribcage and is wrapped in
a tight capsule (a thin layer of tissue, like plastic wrap around the organ). When
preeclampsia blocks blood flow inside the liver, liver cells swell or die, and the capsule
stretches. Stretching sends pain signals. This pain means active liver injury is happening
and can lead to HELLP syndrome (a severe form of preeclampsia where red blood cells
break apart, liver enzymes shoot up, and platelets drop).

Headache that does not go away after taking acetaminophen, or visual changes such as
blurred vision, scotomata (dark or blank spots in your vision), photopsia (flashing lights or
sparks), or double vision: High pressure inside the brain's blood vessels causes cerebral
swelling (edema) (the brain swells because fluid leaks out of damaged vessels into brain
tissue). The swelling raises pressure inside the skull and irritates nerve cells. These are
warning signs that eclampsia (a seizure caused by preeclampsia) may happen very soon, or
that a blood vessel in the brain may burst and cause a stroke.
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* Platelet count below 100,000 cells per microliter of blood (normal is 150,000 to 400,000):
Platelets are tiny cell fragments that clump together to stop bleeding when a blood vessel is
cut. Preeclampsia turns on the clotting system inside small blood vessels all over the body,
which uses up platelets faster than the bone marrow can make them. Falling platelets raise
the risk of dangerous bleeding during delivery and signal worsening disease, especially
HELLP syndrome.

* Decreased fetal movement reported by the mother (fewer than 10 movements in two hours,
or a sudden drop from the baby's normal pattern), or a non-reassuring fetal heart rate on
continuous monitoring (late decelerations where the baby's heart rate drops after each
contraction, minimal variability meaning the heart rate is flat and does not go up and down,
or a slow heart rate (bradycardia) with a heart rate below 110 beats per minute for more
than 10 minutes): The placenta (the organ that connects mother and baby and delivers
oxygen and nutrients) is failing because preeclampsia damages its blood vessels and cuts
oxygen delivery to the fetus. These findings mean fetal low oxygen (hypoxia) (the baby is
not getting enough oxygen) and require immediate delivery to prevent stillbirth or
permanent brain injury.

Diagnostics - every test answers a question

* Complete blood count (CBC) with platelet count — Is preeclampsia turning on the clotting
system and using up platelets, and is the patient at risk of dangerous bleeding?

* Comprehensive metabolic panel (CMP) including serum creatinine, blood urea nitrogen
(BUN), and electrolytes — Is preeclampsia damaging the kidneys and blocking their ability
to filter waste from the blood?

* Liver function tests: aspartate aminotransferase (AST) and alanine aminotransferase (ALT)
- Is preeclampsia causing liver cell injury or death from blocked blood flow?

» Lactate dehydrogenase (LDH) — Are red blood cells breaking apart (hemolysis), and is
there more evidence of tissue damage?

* Urine protein-to-creatinine ratio in a spot urine sample, or 24-hour urine protein collection
- Is protein leaking through damaged kidney filters, confirming the diagnosis of
preeclampsia?

* Serum uric acid - Is kidney filtration failing, and is uric acid building up in the blood as an
early marker of preeclampsia severity?

* Obstetric ultrasound with Doppler assessment of umbilical artery flow and continuous fetal
heart rate monitoring (cardiotocography) — Is the placenta delivering enough oxygen to the
fetus, or is the baby in distress and at risk of death?

* Repeat platelet count, AST, ALT, LDH, and creatinine every 12 to 24 hours if preeclampsia
with severe features is diagnosed — Is organ damage getting worse, staying stable, or
improving after treatment or delivery?
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Treatment logic

* IV labetalol 20 mg over 2 minutes, then double the dose every 10 minutes (20 mg, then 40
mg, then 80 mg, max total 300 mg); OR IV hydralazine 5 to 10 mg every 20 minutes; OR
oral immediate-release nifedipine 10 to 20 mg every 20 minutes until blood pressure is
sustained below 160 systolic and below 110 diastolic within 60 minutes — Lowers systolic
and diastolic pressure by relaxing the smooth muscle layer inside blood vessel walls, which
makes the vessels widen. This reduces shear stress (the scraping force of blood flowing
against the inner lining) on the endothelium and lowers the risk of maternal stroke,
bleeding inside the brain (intracerebral bleeding (hemorrhage)), and worsening kidney and
liver injury. The goal is to bring pressure down to a safer range (140 to 150 systolic, 90 to
100 diastolic) without dropping it so low that the placenta gets even less blood.

* IV magnesium sulfate: 4 to 6 grams loading dose given over 15 to 20 minutes, followed by
continuous infusion at 1 to 2 grams per hour for seizure prevention in preeclampsia with
severe features, or for treatment if an eclamptic seizure occurs — Raises the seizure
threshold by blocking NMDA receptors (gates on nerve cells in the brain that normally let
calcium rush in and fire the cell) and stabilizing neuronal membranes, which prevents
eclamptic seizures. Magnesium sulfate reduces seizure risk by more than 50 percent
compared to no treatment and works better than phenytoin or benzodiazepines for
eclampsia prevention (Magpie Trial, Lancet 2002; Cochrane 2010; ACOG 2020). It does not
treat high blood pressure.

* Expedited delivery by labor induction (if the cervix is favorable and the fetus is stable) or
cesarean section (if cervix is unfavorable, fetus is in distress, or maternal condition is
critical) after maternal stabilization with magnesium sulfate and blood pressure medication;
or immediate delivery without delay if eclampsia, placental abruption, non-reassuring fetal
status, or HELLP syndrome is present — Removes the diseased placenta, which is the
source of antiangiogenic factors (sFlt-1 and soluble endoglin, proteins that damage the
endothelium and cause blood vessels to narrow and leak). Within 24 to 48 hours after
delivery, blood pressure begins to fall, platelet count rises, liver enzymes drop, and kidney
function starts to recover. Delivery is the only definitive treatment for preeclampsia.

* Betamethasone 12 mg intramuscular injection every 24 hours for 2 doses, OR
dexamethasone 6 mg intramuscular injection every 12 hours for 4 doses, if gestational age
is 24 weeks 0 days to 36 weeks 6 days and delivery is expected within the next 7 days —
Speeds up fetal lung maturation by stimulating type II pneumocytes (specialized cells lining
the air sacs in the lungs) to produce surfactant (a soapy substance that keeps air sacs open
and prevents them from collapsing when the baby exhales). This reduces neonatal
respiratory distress syndrome by 30 to 50 percent, lowers bleeding inside the baby's brain
(intraventricular bleeding (hemorrhage)), and cuts neonatal death (Cochrane 2020, ACOG
2021). Maximum benefit happens if delivery occurs 24 hours to 7 days after the first dose.
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Therapeutic-dose low-molecular-weight heparin (enoxaparin 1 mg per kilogram
subcutaneously every 12 hours, or dalteparin 100 units per kilogram every 12 hours) if a
clot in a deep leg vein (deep vein thrombosis) or pulmonary embolism (a clot lodging in a
lung artery) is confirmed on imaging; OR preventive (prophylactic)-dose enoxaparin (40 mg
once daily or 30 mg twice daily) if high clinical suspicion exists before imaging or if risk
factors are present — Blocks factor Xa (a key enzyme in the clotting cascade, the step-by-
step chemical chain that forms blood clots), which stops existing clots from growing and
prevents new clot formation. Pregnancy raises venous blood clot risk five to six times
because of hypercoagulability (the blood clots more easily because clotting factors go up
and natural anticoagulants go down), venous stasis (blood pools in the legs because the
uterus presses on the inferior vena cava, the big vein returning blood to the heart), and
endothelial injury (ACOG 2018, ASH 2018).

Two large-bore (18-gauge or larger) IV lines with rapid crystalloid infusion (lactated
Ringer's solution or normal saline, 1 to 2 liters wide open initially), continuous fetal and
maternal monitoring, type and crossmatch for 4 to 6 units of packed red blood cells,
immediate obstetric and anesthesia consultation, and activation of massive transfusion
protocol if placental abruption with bleeding (hemorrhage) is suspected — Maintains
circulating blood volume and tissue blood flow (perfusion) (blood flow delivering oxygen to
organs) while you resuscitate the mother and prepare for emergency cesarean delivery.
Placental abruption (the placenta peels away from the uterine wall before delivery) causes
hidden or visible bleeding that can rapidly lead to hypovolemic shock (blood pressure drops
because not enough blood is circulating), disseminated intravascular coagulation (DIC,
where the clotting system fires everywhere at once, using up all clotting factors and
causing uncontrollable bleeding), and maternal death.

Close monitoring after delivery for at least 72 hours with daily blood pressure checks,
repeat labs (CBC, liver enzymes, creatinine) at 48 hours or sooner if symptoms worsen, and
continued magnesium sulfate infusion for 24 hours after delivery or after the last seizure;
switch to oral blood pressure medication (labetalol, nifedipine, or methyldopa) if blood
pressure stays =140/90 mmHg, and schedule outpatient follow-up within 7 to 10 days -
Catches postpartum preeclampsia or eclampsia, which can develop or worsen after delivery
(10 to 15 percent of eclamptic seizures happen after delivery, and some occur more than 48
hours later). Close monitoring ensures early detection of worsening high blood pressure,
HELLP syndrome, pulmonary edema (fluid flooding the lungs) (fluid in the lungs from leaky
blood vessels and fluid shifts), or stroke. Postpartum preeclampsia requires the same
aggressive blood pressure control as before delivery.
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Medications

Labetalol (IV) - Combined alpha and beta blocker

Labetalol works like a dimmer switch on two parts of the system that controls blood vessels
and the heart. It blocks beta receptors in the heart—Ilittle docking stations that normally tell
the heart to pump harder—so each beat is gentler and a bit slower. At the same time, it blocks
alpha receptors in the walls of blood vessels—the signals that normally make vessels squeeze
tight—so the vessels relax and widen. When vessels are wider and the heart pumps less
forcefully, the pressure inside drops fast, usually within minutes. This protects the mother's
brain from stroke (a blood vessel bursting or getting clogged) and keeps blood flowing steadily
to the placenta so the baby stays fed.

1. Blood pressure climbs to 160/110 mmHg or higher. At this level, the mother faces
immediate danger: a blood vessel in her brain can burst or clot off (stroke), and the
placenta can tear away from the wall of the uterus (abruption).

2. Labetalol is injected into a vein. It reaches the heart and blood vessels within 2 to 5
minutes.

3. At the heart, labetalol plugs the beta-1 receptors—think of them as the heart's gas pedal.
With the pedal blocked, each heartbeat is gentler and the rate drops a little.

4. At the smooth muscle wrapped around blood vessels, labetalol plugs the alpha-1 receptors
—the squeeze handles. Without that squeeze signal, the muscle relaxes and the vessel
widens.

5. Wider vessels and a calmer heart mean the heart pumps against less resistance (doctors
call this lower afterload). Blood pressure falls below 160/110 within 30 to 60 minutes.

6. Lower pressure protects the mother's brain and organs while still letting enough blood
reach the placenta to feed the baby.
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SAFETY WATCH

Do NOT let blood pressure fall too far or too fast. The goal is to get below 160/110 but
usually keep it above 140/90 so the placenta still gets enough blood to feed the baby. -
Never use labetalol in a mother with asthma or severe lung disease that makes her
airways tight—labetalol can tighten airways even more and make breathing hard. - Avoid it
if the mother has heart block (the electrical signals in her heart are delayed) or a slow
heart rate (bradycardia) (heart rate already under 60 beats per minute)—labetalol will
slow the heart even more. - Watch for dizziness or feeling faint when the mother stands up
(blood pressure can drop suddenly when upright). - Check blood pressure every 5 to 10
minutes for the first hour after each dose. - Labetalol can hide the shaky, sweaty warning
signs of low blood sugar in mothers with diabetes—check blood sugar directly with a
meter, not by symptoms alone.

Hydralazine (IV) - Direct-acting arteriolar vasodilator

Hydralazine works like loosening a tight knot in a garden hose. It goes straight to the smooth
muscle cells wrapped around small arteries—called arterioles, the last stop before blood

reaches tiny capillaries—and tells those muscles to relax. Inside the muscle cells, calcium is

the signal that says 'contract now.' Hydralazine interferes with calcium's action, so the muscle

lets go. When the muscle relaxes, the artery walls widen, resistance drops, and blood pressure
falls. The heart does NOT slow down—in fact it often speeds up a little to keep blood flowing—

but the overall pressure in the system comes down, protecting the mother's brain and organs
from stroke and other damage.

1.

Blood pressure surges to dangerous levels, 160 over 110 or higher. At this point the mother
is at immediate risk for stroke, and the placenta is at risk for shearing away from the wall
of the uterus (abruption).

. Hydralazine is injected into a vein and travels to arteriole walls. It usually starts working in

10 to 20 minutes.

. Inside the smooth muscle cells of arterioles, hydralazine blocks the release and action of

calcium, the mineral that makes muscle fibers slide together and squeeze.

. Without enough calcium signal, the smooth muscle relaxes—like opening a clenched fist—

and the artery widens.

. Wider arteries mean less resistance, so blood pressure drops below the danger zone (target

is under 160/110) within 20 to 40 minutes.

. The mother's heart may beat faster (reflex a fast heart rate (tachycardia)) because her body

senses the lower pressure and tries to push more blood. Overall, though, her brain and
organs are safer.
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SAFETY WATCH

The mother's heart rate often climbs (tachycardia, sometimes to 100 to 120 beats per
minute) as a reflex—this is expected, but watch that it does not go too high or cause chest
discomfort. - Hydralazine can cause a pounding headache. This is confusing because
headache is also a warning sign of worsening preeclampsia—write down the timing and
how strong it is so the team knows which is which. - Blood pressure can drop unevenly—
sometimes the bottom number (diastolic) falls more than the top number (systolic)—so
check both carefully. - Onset is slower and less predictable than labetalol, so recheck blood
pressure every 5 to 10 minutes and be ready to give a second dose or switch to a different
drug. - Rarely, long-term use causes a lupus-like syndrome (joint pain, rash), but that does
not matter in the short burst used during pregnancy emergencies. - Do NOT use
hydralazine if the mother has coronary artery disease (narrowed arteries feeding the
heart) or a dissecting aortic aneurysm (a tear in the main artery leaving the heart)—
sudden pressure changes can worsen the tear and cause catastrophic bleeding.

Nifedipine immediate-release (oral) - Calcium-channel blocker

(dihydropyridine)

Nifedipine shuts off the 'squeeze' signal to blood vessel walls. Calcium is the key that unlocks
muscle contraction: it floods into smooth muscle cells and makes them tighten. Nifedipine
blocks the doors—called L-type calcium channels—that let calcium rush in. With less calcium

inside, the muscle cannot tighten, so vessels relax and widen. Blood pressure drops smoothly

over 15 to 30 minutes, lowering stroke risk while keeping steady flow to the placenta.

1.

Blood pressure spikes to 160/110 mmHg or higher, putting the mother at immediate risk for
bleeding-driven (hemorrhagic) stroke (bleeding into the brain) or placental abruption (the
placenta tearing away from the uterus wall).

. The mother swallows a nifedipine immediate-release capsule or tablet. (Some providers

have the mother bite the capsule and swallow the liquid, but swallowing the whole pill is
safer and more predictable.) The drug is absorbed from the stomach and small intestine
within 10 to 20 minutes.

. Nifedipine travels in the blood to artery walls and plugs the L-type calcium channels—the

gates that normally let calcium ions pour into smooth muscle cells.

. With calcium blocked, the 'contract now' signal inside the muscle cell weakens. The muscle

relaxes and the artery widens.

. Wider arteries mean lower resistance, so blood pressure falls below 160/110 within 30 to

60 minutes.

. The mother's heart may speed up slightly (a reflex response to lower pressure), and she

may feel flushed or get a mild headache as vessels open up. Stroke risk drops.
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SAFETY WATCH

NEVER give nifedipine under the tongue (sublingual)—absorption is too fast and wild,
causing dangerous swings in blood pressure. Always give the immediate-release tablet or
capsule by mouth to swallow. - Use caution when magnesium sulfate is also running: both
drugs relax smooth muscle, so together they can cause severe low blood pressure
(hypotension) (pressure dropping too low) or, very rarely, neuromuscular blockade
(muscles too weak to breathe). Space doses apart, monitor closely, and keep calcium
gluconate at the bedside as a reversal agent for magnesium. - The mother may feel
flushed, warm, or get a headache—reassure her this is the drug opening up vessels. Write
it down clearly so it is not confused with worsening preeclampsia. - Check blood pressure
every 10 to 15 minutes after the first dose. If pressure is still 160/110 or higher after 20
minutes, a second dose or a different drug may be needed. - Nifedipine can cause
peripheral swelling (edema) (puffy ankles) with repeated use over days, but in a one-time
emergency dose this is usually not a problem. - Rarely causes rapid heart rate
(tachycardia) or palpitations (feeling the heart pound)—usually mild and goes away on its
own.

Magnesium sulfate (IV) - Anticonvulsant and neuroprotective agent

Magnesium sulfate acts like a brake on overexcited nerves in the brain. In preeclampsia, the

brain's blood vessels go into spasm and swell, and nerve cells start firing too easily—like a

smoke alarm that goes off from steam, not smoke. This can trigger a seizure called eclampsia.

Magnesium competes with calcium at the nerve endings where one nerve cell talks to the next

(the synapse). Since calcium is the 'go' signal that makes nerves fire, blocking it calms the

nerves down. Magnesium also relaxes blood vessel walls a little, which may help reduce the
spasm. It does NOT lower blood pressure as powerfully as labetalol, hydralazine, or nifedipine,
but it is the ONLY drug proven to prevent eclamptic seizures.

1.

Preeclampsia makes the brain's blood vessels spasm, leak fluid, and swell (cerebral
swelling (edema)). Nerve cells become hyperexcitable—like a fire alarm set way too
sensitive.

. Magnesium sulfate is pushed into a vein as a loading dose, usually 4 to 6 grams over 15 to

20 minutes. Then a continuous drip runs at 1 to 2 grams per hour.

. Magnesium ions flood the bloodstream, cross into nerve endings, and compete with calcium

at the synapse—the gap where one nerve talks to the next.

. With less calcium available, nerves fire less easily. The 'seizure threshold' rises, meaning it

takes much more abnormal activity to trigger a convulsion.

. Magnesium also mildly relaxes the smooth muscle in blood vessel walls (by interfering with

calcium there, too), slightly lowering blood pressure and reducing vessel spasm.
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6. Seizure risk drops dramatically. Large studies—the Magpie Trial and Cochrane reviews—
show magnesium cuts the chance of eclampsia by more than half compared to no
treatment.

SAFETY WATCH

Check deep tendon reflexes (tap the knee to see if the leg kicks) every hour. If reflexes
disappear, the magnesium level is too high and the infusion must be stopped or slowed
right away. - Monitor how many breaths the mother takes each minute, every hour.
Magnesium can slow breathing down. If she takes fewer than 12 breaths per minute, hold
the infusion and tell the provider immediately. - Check urine output—magnesium leaves
the body through the kidneys. If urine output falls below 25 to 30 mL per hour, magnesium
can build up to toxic levels. - Keep calcium gluconate (1 gram IV, ready to push) at the
bedside as the antidote. It reverses magnesium toxicity within minutes. - The mother will
feel warm, flushed, sweaty, and may feel 'heavy' or very tired. This is expected at safe
levels—reassure her. - Do NOT give magnesium if the mother has myasthenia gravis (an
autoimmune disease that weakens muscles)—magnesium will make the muscle weakness
much worse. - Watch for signs of toxicity: reflexes gone, slurred speech, severe
drowsiness, slow or shallow breathing, or cardiac arrest (the heart stops—extremely rare
but deadly).

Red flags

* Blood pressure of 160 over 110 or higher that stays high for 15 minutes or more—the brain
can have a stroke (bleeding or blood vessel rupture), so blood pressure medicine (labetalol
or hydralazine IV, or nifedipine by mouth) must be given within 30 to 60 minutes

* A seizure (eclampsia) that happens for the first time during pregnancy or in the first few
days after delivery—this means the brain is severely swollen; the airway must be protected
(turn her on her side so she does not choke), magnesium sulfate given through the IV to
stop more seizures, and the baby delivered as soon as it is safe

* Platelet count below 100,000 per microliter or platelets dropping fast—this means the
blood cannot clot properly and dangerous bleeding could happen during delivery or surgery

» Liver enzyme levels (AST or ALT) more than twice the normal limit, especially with sharp
right upper belly pain—the liver could rupture (liver a pooled collection of blood
(hematoma) rupture) and cause life-threatening internal bleeding into the belly

* Fluid in the lungs (pulmonary swelling (edema)) or oxygen level below 95 percent on room
air—the heart and lungs are failing and intensive care with oxygen, diuretics, or even a
breathing tube is needed immediately
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* Kidney function worsening with creatinine above 1.1 milligrams per deciliter or doubling

from the woman's usual level—the kidneys are shutting down and dialysis may be needed if
the creatinine keeps climbing

Nursing priorities

1.

Obtain blood pressure manually in both arms within 2 minutes of arrival, then repeat in 15
minutes if the first reading is 140 over 90 or higher. — Sustained severe high blood
pressure (hypertension) (blood pressure 160 systolic or 110 diastolic lasting 15 minutes)
causes cerebral autoregulation to fail (brain blood vessels cannot protect themselves),
leading to stroke, so antihypertensive medicine must start within 60 minutes.

. Start continuous fetal heart monitoring and uterine contraction monitoring immediately. —

The placenta (organ feeding the baby) is very sensitive to high maternal blood pressure and
can stop delivering enough oxygen, causing late decelerations (the baby's heart rate drops
after contractions) or prolonged a slow heart rate (bradycardia) (slow heart rate below 110
for more than 2 minutes), signaling fetal distress that may require emergency delivery.

. Establish large-bore IV access (18-gauge or bigger) in each arm and draw labs: complete

blood count, comprehensive metabolic panel, liver enzymes (AST and ALT), and platelet
count. — HELLP syndrome (hemolysis, elevated liver enzymes, low platelets) can develop
rapidly; a low platelet count (thrombocytopenia) (low platelet count below 100,000)
increases bleeding risk during delivery, and two IV lines allow simultaneous magnesium
sulfate infusion and antihypertensive bolus dosing without delay.

. Assess deep tendon reflexes at the knees and ankles, and check for rhythmic muscle jerking

(clonus) by quickly bending the foot upward and watching for rhythmic bouncing. —
Overactive reflexes (Hyperreflexia) (overactive reflexes) and rhythmic muscle jerking
(clonus) (repetitive muscle jerking that does not stop) indicate central nervous system
irritability from cerebral swelling (edema) (brain swelling) and warn that an eclamptic
seizure may happen within minutes to hours.

. Prepare magnesium sulfate 4 to 6 grams IV loading dose to infuse over 15 to 20 minutes,

and have calcium gluconate 1 gram at the bedside. — Magnesium sulfate raises the seizure
threshold (makes it harder for the brain to seize) by blocking NMDA receptors (receptors
that allow brain cells to fire); calcium gluconate is the antidote for magnesium toxicity,
which causes respiratory depression (slow or stopped breathing) and loss of deep tendon
reflexes.

. Place the patient in a quiet, dimly lit room on her left side with the bed in a low position

and side rails up. — Bright lights and loud noise can trigger seizures in a hyperexcitable
brain; left lateral positioning improves venous return (blood flow back to the heart) and
uteroplacental blood flow (perfusion) (blood flow to the uterus and baby); low bed and rails
prevent fall injury if eclamptic seizure occurs.
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7. Monitor urine output hourly with a Foley catheter, and notify the provider if output drops
below 30 milliliters per hour for 2 hours. — Severe preeclampsia causes glomerular
endotheliosis (swelling of kidney filtering cells), reducing glomerular filtration rate (how
fast kidneys clean blood); low urine output (oliguria) (urine output below 30 mL per hour)
signals acute kidney injury and raises the risk of pulmonary edema (fluid flooding the lungs)
(fluid in the lungs) from fluid overload.

8. Prepare for expedited delivery: notify anesthesia, operating room, and neonatal team, and
explain to the patient that delivery may be the only cure for severe preeclampsia. — The
placenta releases antiangiogenic factors (proteins that damage blood vessels) that cause
preeclampsia; removing the placenta by delivery is the only definitive treatment, though
symptoms can worsen for 24 to 48 hours postpartum before resolving.

Sources

* ACOG Practice Bulletin No. 222: Gestational Hypertension and Preeclampsia (2020,
reaffirmed 2023)

* American College of Cardiology/American Heart Association Guideline on the Management
of Blood Pressure in Pregnancy (2019)

* Society for Maternal-Fetal Medicine (SMFM) Consult Series on Preeclampsia and Severe
Hypertension

* Magee LA et al., Hypertension 2022: Diagnosis, Evaluation, and Management of the
Hypertensive Disorders of Pregnancy (AHA/ACC)

Last reviewed: 2026-07-07
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