MALDEK
CONDITION CATALOG - CLINICAL REASONING

Hemolytic Anemia

Red blood cells are dying too fast — look for high LDH, low haptoglobin, high
indirect bilirubin, and lots of young red cells (reticulocytes) trying to replace them.

THE STORY IN ONE SENTENCE

Red blood cells are dying too fast — look for high LDH, low haptoglobin, high indirect
bilirubin, and lots of young red cells (reticulocytes) trying to replace them.

“Destroying red blood cells (Hemolytic) anemia means red blood cells are breaking apart
before their time. Your job is to find out why.”

Normal anatomy — the body's job

Red blood cells are made in your bone marrow, live about 120 days in your bloodstream
carrying oxygen, and then are quietly removed by your spleen and recycled.

BODY'S JOB
Red blood cells are like delivery trucks for oxygen. Your bone marrow is the factory that
builds them. Each red cell picks up oxygen in your lungs and drops it off wherever your
body needs it. After 120 days of hard work, the cell gets old and worn out. Your spleen (a
fist-sized organ on your left side, just under your ribs) acts like a recycling center — it
pulls out the old cells, breaks them down gently, and sends the iron and other parts back
to the marrow to build new cells. A protein in your blood called haptoglobin mops up any
stray hemoglobin that leaks out during this normal recycling. Everything stays balanced:
the number of new cells made equals the number of old cells removed, so your red count
stays steady and you feel fine.

1. Bone marrow builds new red blood cells every day, packed with hemoglobin (the protein
that holds oxygen).

2. These cells travel through your bloodstream for about 120 days, delivering oxygen to every
tissue.

3. When a red cell gets old, your spleen recognizes it, pulls it out of circulation, and gently
breaks it down.
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4. Hemoglobin is split into iron (recycled back to the marrow) and bilirubin (a yellow pigment
that your liver processes and sends into your gut).

5. Haptoglobin in your blood catches any hemoglobin that escapes, keeping your blood and
urine clear.

6. The whole cycle stays balanced — you make as many as you lose, so your red count stays
normal.

What breaks

Red blood cells are dying way too early — sometimes in days instead of months. Something is
either attacking them, smashing them, or they were built fragile from the start.

CLINICAL TERM
Red blood cell destruction (Hemolysis) means red cells are being destroyed before their
normal 120-day lifespan. Three main categories cause this: immune (your immune system
mistakenly tags red cells for destruction — warm autoimmune destroying red blood cells
(hemolytic) anemia from IgG antibodies, cold agglutinin disease from IgM antibodies, or
drug-induced red blood cell destruction); mechanical (red cells are physically shredded —
by a prosthetic heart valve, by clots and shear stress in microangiopathic destroying red
blood cells anemia like TTP, HUS, or DIC, or by a very tight narrowed blood vessel); or
intrinsic (the red cells themselves are fragile — G6PD deficiency makes them explode
under oxidative stress, sickle cell disease makes them stiff and sticky, thalassemia leaves
them thin and breakable, and PNH makes them vulnerable to your own complement
proteins). No matter the cause, the result is the same: red cells break open, spilling
hemoglobin into the blood faster than haptoglobin can clean it up, bilirubin floods the
system, and the bone marrow tries desperately to make more cells (reticulocytosis) to
replace the ones being lost.

How the body compensates

Your bone marrow tries to keep up by making red cells faster, and your body shifts blood flow
to protect vital organs. For a while, you may look okay on the outside — but if the destruction
is faster than the marrow can replace, or if complications like clots or kidney damage kick in,
the system crashes suddenly.

1. {'step': 'Bone marrow ramps up red cell production', 'detail': "Your marrow can increase
output five to eight times normal, flooding your blood with reticulocytes (young red cells
that still have a bit of blue-staining RNA inside). This buys time and can keep your red
count from dropping too fast — but only if the destruction rate isn't overwhelming."}
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2. {'step': 'Heart pumps harder and faster', 'detail': "With fewer red cells, your blood carries
less oxygen per beat. Your heart compensates by beating faster and pumping more blood
per minute to deliver the same amount of oxygen to your tissues. You may feel your heart
racing (palpitations) or get short of breath with activity.'}

3. {'step': 'Blood flow is redistributed to vital organs', 'detail': "Your body prioritizes your
brain, heart, and kidneys. Blood vessels in your skin and gut tighten a little to send more
flow where it's needed most. You may look pale, feel cold, or have less energy for
digestion."}

4. {'step': 'Haptoglobin tries to mop up free hemoglobin', 'detail': 'Haptoglobin in your blood
binds free hemoglobin that spills out of broken red cells and carries it safely to the liver for
recycling. But if red cells are breaking too fast, haptoglobin runs out — and then free
hemoglobin floods the blood and spills into urine, turning it dark red or brown
(hemoglobinuria).'}

5. {'step': 'Liver works overtime to process bilirubin’', 'detail': "Hemoglobin breaks down into
heme, which becomes bilirubin (a yellow pigment). Your liver normally tags bilirubin and
sends it into your gut. But when red cells are breaking in huge numbers, bilirubin piles up
faster than the liver can process it, and you turn yellow (jaundice). This is indirect
(unconjugated) bilirubin — it hasn't been processed by the liver yet."}

6. {'step': 'Watch for the crash point', 'detail': "The dangerous moment is when compensation
can't keep up. If red blood cell destruction (hemolysis) is very fast, you can go into shock
from sudden severe anemia. If red cell fragments clog your kidneys (especially in
microangiopathic destroying red blood cells (hemolytic) anemia), you can develop acute
kidney injury. If you have TTP and don't get plasmapheresis quickly, clots in the brain can
cause stroke. A patient may look stable for hours or even days, then tip suddenly — so you
must watch trends (is the hemoglobin dropping? is LDH rising? is urine output falling?) and
not just rely on one normal vital sign check."}

Domino effect

1. Red blood cells start breaking apart too early. — Whether from immune attack, mechanical
shearing, or intrinsic fragility, red cells are dying in days or hours instead of 120 days.
Hemoglobin spills out into the blood, and the marrow gets the alarm signal that red cell
count is dropping.

2. Hemoglobin floods the blood and uses up haptoglobin. — Free hemoglobin is toxic if it stays
loose. Haptoglobin tries to grab it and deliver it safely to the liver — but when red cells
break in huge numbers, haptoglobin runs out. Lab result: haptoglobin drops to near zero.
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3. Free hemoglobin breaks down into bilirubin, causing yellowing of the skin and eyes
(jaundice). — Once hemoglobin is broken, the heme part becomes bilirubin (a yellow
pigment). The liver can only process so much at a time, so bilirubin piles up in the blood
(indirect or unconjugated type) and stains your skin and eyes yellow.

4. LDH spills out of broken red cells, shooting the lab value way up. — LDH is an enzyme
inside red cells. When the cells pop open, LDH floods into the blood. A very high LDH (often
over 1000) is a hallmark of red blood cell destruction (hemolysis) and tells you cells are
being destroyed fast.

5. Bone marrow cranks out reticulocytes to replace lost red cells. — Your marrow detects the
drop in red cells and goes into overdrive, releasing young red cells (reticulocytes) into the
blood. A high reticulocyte count (often over 2-3%) proves the marrow is working and trying
to compensate — this is actually a good sign that the marrow is healthy.

6. You get anemia, and your body shifts into oxygen-saving mode. — Fewer red cells means
less oxygen delivery. You feel tired, weak, short of breath, and pale. Your heart beats faster
to pump more blood per minute and make up the difference.

7. Spleen swells as it works overtime to clear damaged red cells. — The spleen is the main
filter for abnormal red cells. When it's processing huge numbers of damaged cells, it
enlarges (splenomegaly). You may feel fullness or pain in your left upper belly.

8. Free hemoglobin spills into urine, turning it dark red or brown. — Once haptoglobin is used
up, free hemoglobin travels through the kidneys and into the urine. This is hemoglobinuria
— it looks like cola or tea and is a red flag that red blood cell destruction (hemolysis) is
severe. If it goes on too long, the hemoglobin can damage the kidney tubules and cause
acute kidney injury.

Symptoms - what the patient feels, and why

 Pale skin and nail beds: Red blood cells are breaking apart faster than the bone marrow can
replace them, so there aren't enough cells left to carry oxygen and give skin its pink color.

* Feeling very tired and weak: With fewer red blood cells, less oxygen reaches the muscles
and brain, so the body runs low on energy—Ilike a phone battery that won't charge all the
way.

* Yellow color to the skin or whites of the eyes (jaundice): When red blood cells break apart,
they spill a yellow pigment called bilirubin (the leftover from hemoglobin), and too much of
it stains the skin and eyes yellow.

* Dark or tea-colored urine: The kidneys filter out extra hemoglobin and bilirubin from all the
broken red cells, and these waste products turn the urine brown or red-brown.

» Fast heartbeat (tachycardia): The heart pumps faster to push what little oxygen is left
around the body more quickly, trying to make up for the shortage of red blood cells.
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* Enlarged spleen (splenomegaly): The spleen filters and destroys old or damaged red blood
cells; when it has to work overtime clearing away all the broken cells, it swells up.

» Shortness of breath, especially with activity: Muscles and lungs need oxygen during
exercise, but there aren't enough red blood cells to deliver it, so the person runs out of
breath quickly.

* Chest pain or confusion (in severe cases): The heart and brain are starving for oxygen; the
heart muscle may ache (angina), and the brain may not think clearly when oxygen runs too
low.

Focused exam

* Yellowing of the skin and eyes (Jaundice) (yellow skin and eyes): When red blood cells break
apart fast, they spill a yellow chemical called bilirubin. The liver cannot keep up with
clearing it all, so bilirubin backs up into the skin and whites of the eyes. Yellow color tells
you cells are dying faster than normal.

* An enlarged spleen (Splenomegaly) (enlarged spleen felt below the left rib): The spleen
normally filters out old red blood cells after 120 days. In destroying red blood cells
(hemolytic) anemia, it works overtime trying to clean up cells dying way too early. A big
spleen you can feel means the body is struggling to keep up with the extra destruction.

* Dark or cola-colored urine: When red blood cells burst open inside blood vessels,
hemoglobin (the oxygen-carrying protein inside the cells) spills out. The kidneys filter it into
the urine, turning it dark brown or red. Dark urine is a red flag that cells are breaking apart
right now in the bloodstream.

 Pale skin (Pallor) (pale skin, pale nail beds, pale inside of lower eyelids): Destroying red
blood cells (Hemolytic) anemia means fewer healthy red blood cells carrying oxygen. Red
blood cells give skin its pink color. When the count drops, the skin loses color. Pale skin
(Pallor) shows the anemia is real and oxygen delivery is falling.

* A fast heart rate (Tachycardia) (heart rate above 100 beats per minute at rest): The heart
pumps faster to push fewer red blood cells around the body and deliver enough oxygen to
keep tissues alive. A fast resting heart rate means the body is working hard to survive with
less oxygen capacity.

* Fever (temperature above 100.4°F or 38°C): In warm autoimmune destroying red blood
cells (hemolytic) anemia, the immune system attacks the body's own red blood cells. This
immune battle creates inflammation, which can cause fever. Fever plus yellowing of the
skin and eyes (jaundice) plus anemia should make you think of immune-driven red blood
cell destruction (hemolysis).
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Diagnostics - every test answers a question

* Reticulocyte count — Is the bone marrow responding by making new red blood cells, or is it
failing?

» Lactate dehydrogenase (LDH) — Are red blood cells breaking apart and spilling their
insides?

* Haptoglobin — Is free hemoglobin floating in the blood from broken red blood cells?

* Indirect (unconjugated) bilirubin - Is the liver being overloaded by the breakdown of red
blood cells?

* Peripheral blood smear — What is the shape and condition of the red blood cells under the
microscope”?

* Direct antiglobulin test (DAT or Coombs test) — Are antibodies stuck to the surface of red
blood cells attacking them?

* Urinalysis for hemoglobin and hemosiderin — Are red blood cells breaking apart inside
blood vessels and spilling hemoglobin into the urine?

* Complete blood count (CBC) with hemoglobin and mean corpuscular volume (MCV) —» How
low is the red blood cell count, and what is the size of the cells?

Treatment logic

* Identify the cause: use DAT (Coombs test), blood smear, LDH, haptoglobin, and reticulocyte
count to find whether red blood cell destruction (hemolysis) is immune, mechanical, or from
an inherited red blood cell defect — Finding the specific upstream cause tells you exactly
which treatment to use. Without knowing the cause, you cannot fix the destruction and only
treat symptoms blindly.

* Warm autoimmune destroying red blood cells (hemolytic) anemia (AIHA): start
corticosteroids (prednisone 1 mg/kg/day); Cold AIHA: avoid cold exposure and give
rituximab (375 mg/m? weekly for 4 weeks); Drug-induced: stop the offending drug
immediately — Corticosteroids suppress the immune system so it stops making antibodies
that attack red blood cells in warm AIHA. Rituximab kills B cells (the immune cells that
make antibodies) in cold ATHA. Stopping the drug removes the trigger in drug-induced red
blood cell destruction (hemolysis). Each treatment shuts down the immune attack.
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* Thrombotic thrombocytopenic purple bleeding blotches (purpura) (TTP): urgent plasma
exchange (plasmapheresis) daily until platelets normalize; Atypical destroying red blood
cells (hemolytic) uremic syndrome (HUS): eculizumab (complement C5 blocker, 900 mg IV
weekly); Disseminated intravascular coagulation (DIC): treat the underlying trigger
(infection, cancer, trauma); Paroxysmal nocturnal hemoglobinuria (PNH): eculizumab -
Plasma exchange in TTP removes the antibody (against ADAMTS13) causing tiny clots that
shred red blood cells. Eculizumab in atypical HUS and PNH blocks complement proteins
(part of the immune system) from punching holes in red blood cell membranes. Treating the
trigger in DIC stops the clotting cascade. Each stops the mechanical or complement-driven
destruction.

* G6PD deficiency: avoid oxidative triggers (sulfa drugs, nitrofurantoin, dapsone, fava beans,
naphthalene mothballs); Sickle cell disease: hydroxyurea (15-35 mg/kg/day) to increase
fetal hemoglobin; Thalassemia: regular red blood cell transfusions and iron chelation
(deferasirox or deferoxamine) — Avoiding triggers in G6PD deficiency prevents red blood
cells from breaking under oxidative stress. Hydroxyurea increases fetal hemoglobin, which
does not sickle, reducing painful crises and red blood cell destruction (hemolysis) in sickle
cell disease. Transfusion in thalassemia maintains oxygen delivery, and chelation removes
excess iron from repeated transfusions to prevent organ damage.

* Transfuse packed red blood cells if hemoglobin drops below 7 g/dL or if the patient has
chest pain, shortness of breath, confusion, or rapid heart rate despite higher hemoglobin;
use crossmatch-compatible units — Transfusion immediately restores oxygen-carrying
capacity and stabilizes blood pressure and heart rate while the body or treatment stops
destroying red blood cells. Crossmatching prevents the immune system from attacking the
transfused cells.

* Folic acid supplementation (1 mg daily) in chronic destroying red blood cells (hemolytic)
anemia — The bone marrow uses folate to build new red blood cells. In chronic red blood
cell destruction (hemolysis), the marrow works overtime and can run out of folate, making
anemia worse. Supplementing folate keeps the marrow supplied.

* Monitor reticulocyte count, LDH, haptoglobin, indirect bilirubin, and hemoglobin weekly to
track whether red blood cell destruction (hemolysis) is slowing — Labs tell you if treatment
is working. Reticulocyte count should peak then drop as red blood cell destruction
(hemolysis) slows. LDH and indirect bilirubin should fall. Haptoglobin should rise.
Hemoglobin should stabilize or climb. Trends show whether the upstream break is closing.

Medications

Prednisone (or methylprednisolone) - Corticosteroid

Prednisone calms the immune attack in warm autoimmune destroying red blood cells
(hemolytic) anemia (warm AIHA). In warm AIHA, the body's own antibodies stick to red blood
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cells and flag them as invaders; the spleen then traps and destroys those cells. Prednisone tells
the immune system to dial down — it shrinks the number of antibody-making immune cells and
slows antibody production. This means fewer antibodies coat the red cells, so fewer are

destroyed. It works throughout the immune system (blood, lymph nodes, spleen, bone marrow).

1. Prednisone enters immune cells and turns on genes that quiet inflammation.

2. B cells (the antibody factories) slow down and make fewer autoantibodies against red blood
cells.

3. Macrophages in the spleen become less aggressive and destroy fewer antibody-coated red
cells.

4. Red blood cell destruction (Hemolysis) (red-cell breakdown) slows, hemoglobin rises, and
the patient feels less tired and short of breath.

SAFETY WATCH

High blood sugar — steroids push glucose up; monitor closely in diabetics. - Infection risk
— the immune brake means fewer defenses against bacteria, viruses, and fungi; watch for
fever, cough, or unusual pain. - Bone thinning (osteoporosis) and muscle weakness with
long use — calcium, vitamin D, and weight-bearing exercise help. - Mood swings, trouble
sleeping, increased appetite, and weight gain. - Stomach upset or ulcers — take with food;
some clinicians add a stomach protector. - Never stop suddenly after weeks of use — the
dose must taper slowly to let the adrenal glands wake back up.

Rituximab - Monoclonal antibody (anti-CD20)

Rituximab targets B cells, the immune cells that make antibodies. In both warm and cold ATHA,
rogue B cells churn out antibodies that attack red blood cells. Rituximab locks onto a marker
(CD20) on the surface of B cells and flags them for destruction. The immune system then clears
those B cells away. With fewer B cells around, antibody levels drop, red blood cell destruction
(hemolysis) slows, and red-cell counts climb. Rituximab is often used when steroids fail or to
let patients taper steroids faster.

1. Rituximab binds to CD20 on the surface of mature B cells.

2. The immune system recognizes the antibody tag and destroys those B cells (by direct cell
killing, complement attack, and macrophage cleanup).

3. B-cell numbers plummet within days; autoantibody production drops over weeks as existing
antibodies fade.

4. Red blood cell destruction (Hemolysis) slows, reticulocyte count (new red cells) rises, and
hemoglobin climbs back toward normal.
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SAFETY WATCH
Infusion reactions — fever, chills, rash, low blood pressure during or right after the IV; give
acetaminophen and antihistamines beforehand and run the infusion slowly. - Infection risk
— B cells fight bacteria (especially encapsulated bugs like pneumococcus); patients may
need vaccines (inactivated) before treatment and close watch for months. - Hepatitis B
reactivation — the virus can flare dangerously in carriers; screen and monitor liver tests. -
Progressive multifocal leukoencephalopathy (PML, a rare brain infection by JC virus) —
watch for new confusion, weakness, or vision changes. - Low immunoglobulin (antibody)
levels over time — some patients need IVIG replacement if they get repeated infections.

Folic acid - Vitamin supplement

Folic acid (vitamin B9) is a building block for making new DNA. When red blood cells are being
destroyed quickly (hemolysis), the bone marrow works overtime to churn out replacements.
That high-speed factory burns through folic acid faster than normal. If stores run low, the
marrow cannot keep up and anemia worsens. Folic acid supplements keep the supply full so
the marrow can keep making healthy new red cells at top speed.

1. Folic acid enters the bloodstream and travels to the bone marrow.

2. Marrow cells convert it into active folate (tetrahydrofolate), which builds the letters
(nucleotides) for DNA.

3. Red-cell parent cells divide faster and more completely, keeping up with the high
destruction rate.

4. Reticulocyte output stays strong, and hemoglobin levels stabilize or improve.

SAFETY WATCH
Very safe — folic acid is water-soluble and excess leaves in urine. - Can mask vitamin B12
deficiency — folate will fix the anemia but not the nerve damage from low B12; always
check B12 before starting folate in new anemia. - Standard dose is 1 mg daily; higher
doses (up to 5 mg) are used in severe red blood cell destruction (hemolysis) or pregnancy.

Eculizumab (or ravulizumab) - Complement C5 inhibitor (monoclonal
antibody)

Eculizumab blocks part of the complement cascade, a chain reaction of immune proteins that
punches holes in cells. In paroxysmal nocturnal hemoglobinuria (PNH), red cells lack a shield
(CD55 and CD59) that normally stops complement from attacking; complement then blasts the
cells open (intravascular red blood cell destruction (hemolysis)). In atypical destroying red
blood cells (hemolytic) uremic syndrome (aHUS), runaway complement damages the kidney's
tiny blood vessels, shredding red cells as they squeeze through. Eculizumab locks onto C5 (the
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protein that starts the final attack steps) and stops the hole-punching. Red cells survive longer,

hemoglobin rises, and clots in small vessels (thrombotic microangiopathy) ease.

1

2

3

. Eculizumab binds tightly to complement protein C5, preventing it from splitting into C5a

and Cbb.

. Without C5b, the membrane attack complex (MAC, the final hole-punching weapon) cannot

form.

. Red cells in PNH no longer burst open in the bloodstream; hemoglobin stays inside, and

free hemoglobin (which turns urine dark and clogs kidneys) drops.

4. In aHUS, endothelial cells in capillaries stop being damaged, platelet clumping slows, and

kidney function improves.

SAFETY WATCH
Meningococcal infection — blocking C5 leaves patients wide open to Neisseria
meningitidis; MUST vaccinate at least 2 weeks before starting (or give antibiotics as a
bridge) and revaccinate every 3-5 years. - Other encapsulated bacteria (pneumococcus,
Haemophilus) — keep vaccines up to date. - Watch for fever, severe headache, stiff neck, or
confusion and treat as emergency meningitis until proven otherwise. - Infusion reactions
(rare) — headache, back pain, nausea during or after IV. - Red blood cell destruction
(Hemolysis) can return quickly if the drug is stopped in PNH; do not discontinue suddenly
without close monitoring.

Hydroxyurea - Ribonucleotide reductase inhibitor / antimetabolite

Hydroxyurea treats sickle cell disease by boosting fetal hemoglobin (HbF), a version of
hemoglobin babies make before birth. HbF does not sickle, so red cells with more HbF stay
flexible and flow smoothly instead of forming rigid crescents that jam in capillaries.
Hydroxyurea gently stresses the bone marrow, nudging it to turn fetal hemoglobin genes back

on. Over weeks, HbF rises, sickling episodes drop, pain crises ease, and organ damage slows.

1.

Hydroxyurea enters marrow cells and blocks an enzyme (ribonucleotide reductase) needed
for DNA building.

. This mild stress makes the marrow recruit younger, more primitive red-cell parents that

still remember how to make fetal hemoglobin.

. Fetal hemoglobin (HbF) levels climb from ~1% to 10-20% or more over 3-6 months.

. Red cells now carry a mix of sickle hemoglobin (HbS) and fetal hemoglobin; the HbF keeps

HbS from clumping and sickling.

. Fewer sickled cells mean fewer vessel blockages, less pain, fewer strokes, and less lung and

kidney damage.
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SAFETY WATCH

Low blood counts — hydroxyurea can drop white cells, red cells, and platelets; check
complete blood count every 2-4 weeks at first, then monthly. - Infection risk if white cells
drop too low — watch for fever, sore throat, or unusual infections. - Skin changes —
darkening, rash, or leg ulcers (rare); protect skin from sun. - Nausea and mouth sores —
take with food and stay hydrated. - Pregnancy — hydroxyurea can harm a developing baby;
use reliable birth control and discuss pregnancy planning. - Drink plenty of water to
protect kidneys and prevent uric acid buildup.

Plasma exchange (plasmapheresis) - Procedure (not a drug)

Plasma exchange physically removes the liquid part of blood (plasma) and replaces it with
fresh donor plasma or albumin. In thrombotic thrombocytopenic purple bleeding blotches
(purpura) (TTP), a missing or blocked enzyme (ADAMTS13) lets huge sticky clumps of von

Willebrand factor pile up in the bloodstream; platelets glom onto these clumps, forming

microscopic clots that shred red cells and starve organs. Plasma exchange yanks out the toxic

clumps and autoantibodies (if present), and the replacement plasma brings in working
ADAMTS13 enzyme. Clots dissolve, red blood cell destruction (hemolysis) slows, platelet count

rises, and the brain and kidneys start to recover.

1.

Blood is drawn from a large vein (or central line) and pumped through a cell separator
machine.

. The machine spins the blood, separating red cells, white cells, and platelets from the liquid

plasma.

. The cell-free plasma (full of giant von Willebrand clumps, antibodies, and inflammatory

signals) is discarded.

. Fresh frozen plasma (with working ADAMTS13) or albumin is mixed back with the patient's

cells and returned through the vein.

. Over several sessions, toxic clumps clear, ADAMTS13 levels rise, platelet-trapping stops,

and red blood cell destruction (hemolysis) drops.

SAFETY WATCH

Central-line infection or clotting — the large IV catheter needs sterile care. - Citrate
toxicity — the anticoagulant in donor plasma can drop calcium; tingling lips, muscle
cramps, or (rarely) seizures; give calcium if needed. - Allergic reactions to donor plasma —
hives, itching, wheezing; pre-treat with antihistamines. - Bleeding risk — plasma exchange
removes clotting factors temporarily; watch for unusual bruising or bleeding. - Low blood
pressure during the procedure — fluids and lying flat help. - Infection risk from donor
plasma (very low with modern screening).
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Supportive care (hydration, transfusion, avoid triggers) - Non-pharmacologic
management

Many destroying red blood cells (hemolytic) anemias are managed by supporting the body
while it heals or by removing the trigger, rather than giving a specific drug. In G6PD
deficiency, red cells lack an enzyme shield against oxidative damage, so avoiding oxidant drugs
(sulfa antibiotics, antimalarials, fava beans) stops new red blood cell destruction (hemolysis);
the body replaces destroyed cells on its own. In drug-induced immune destroying red blood
cells anemia, stopping the culprit drug (penicillin, cephalosporins, methyldopa) lets the
immune attack fade. In typical (Shiga-toxin) HUS, the toxin from E. coli O157 damages kidneys
and shreds red cells; IV fluids protect kidneys, and the body clears the toxin naturally—
antibiotics can make it worse, and plasma exchange does not help. In DIC (disseminated
intravascular coagulation), treating the underlying trigger (sepsis, trauma, cancer) stops the
clotting storm; transfusions of platelets, clotting factors, and red cells keep the patient alive
while the trigger is controlled. Transfusion (packed red cells) is used across all destroying red
blood cells anemias when hemoglobin drops dangerously low, but must be given carefully—in
autoimmune cases, crossmatching is harder because antibodies attack many donor cells, and in
chronic red blood cell destruction, repeated transfusions risk iron overload.

1. Identify and remove the cause: discontinue the offending drug, avoid oxidant exposures,
treat infection or malignancy, or warm a patient with cold-antibody red blood cell
destruction (hemolysis).

2. Give IV fluids (normal saline or lactated Ringer's) to keep kidneys flushed and urine output
strong, especially when free hemoglobin is high.

3. Transfuse packed red blood cells if hemoglobin falls below ~7 g/dL (or higher if the patient
has chest pain, severe shortness of breath, or heart disease); warm the blood in cold
agglutinin disease.

4. Support clotting in DIC: transfuse platelets if counts are very low and bleeding is active;
give fresh frozen plasma or cryoprecipitate if clotting factors are depleted.

5. Monitor closely: daily hemoglobin, reticulocyte count, bilirubin, LDH, haptoglobin, and
renal function until red blood cell destruction (hemolysis) stops and counts stabilize.
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SAFETY WATCH

Transfusion reactions — fever, chills, back pain, dark urine during transfusion (hemolytic
reaction); stop the transfusion immediately and check blood bank compatibility. - Fluid
overload — too much IV saline can cause lung congestion (crackles, shortness of breath);
diuretics may be needed. - Iron overload with repeated transfusions — each unit adds
~200-250 mg iron; after 10-20 units, ferritin climbs and iron chelation may be needed. -
High potassium (Hyperkalemia) — stored red cells leak potassium; watch ECG and labs in
patients with kidney disease. - Infection from transfusion (very rare with modern
screening). - Antibiotics in HUS can release more Shiga toxin — avoid in suspected STEC-
HUS; give only if another infection is proven.

Red flags

* Sudden, severe chest pain or trouble breathing—may mean the heart or lungs are in danger
from too little oxygen

» Confusion, slurred speech, or fainting—signs the brain isn't getting enough oxygen

* Very dark or cola-colored urine with fever and back pain—may signal acute, life-threatening
red blood cell destruction (hemolysis) or kidney damage

* Fast, pounding heartbeat that won't slow down, or new heart-failure symptoms (swollen
legs, fluid in the lungs)—the heart is struggling to keep up

Nursing priorities

1. Monitor vital signs every 2 to 4 hours, focusing on heart rate and blood pressure, and
assess for signs of shock like confusion or decreased urine output — Severe anemia reduces
oxygen-carrying capacity, forcing the heart to pump faster to deliver enough oxygen to
organs; red blood cell destruction (hemolysis) can drop hemoglobin quickly, and patients
can develop a fast heart rate (tachycardia) (fast heart rate), low blood pressure
(hypotension) (low blood pressure), and organ damage if red blood cell destruction
outpaces the bone marrow's ability to make new cells

2. Check urine color every void and measure urine output hourly if dark urine is present or
patient shows signs of severe red blood cell destruction (hemolysis) — Free hemoglobin
released during red blood cell breakdown is filtered by the kidneys and can block kidney
tubules (the tiny tubes in kidneys that make urine), causing acute kidney injury; dark urine
signals active red blood cell destruction (hemolysis) and kidney risk, requiring IV fluids to
maintain urine flow above 0.5 mL/kg/hour
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3. Administer oxygen to keep oxygen saturation above 92% and position the patient upright if
they report shortness of breath — Low red blood cell counts mean less hemoglobin is
available to carry oxygen from the lungs to tissues; supplemental oxygen increases the
amount of oxygen dissolved in blood plasma (the liquid part of blood) and bound to the
remaining hemoglobin, preventing tissue low oxygen (hypoxia) (low oxygen in organs)

4. Ensure type-and-crossmatch blood sample is drawn immediately and confirm that
crossmatched blood is available at bedside before any transfusion — Destroying red blood
cells (Hemolytic) anemia, especially autoimmune types, can cause antibodies that react
with donor red blood cells, making crossmatching difficult and time-consuming; having
compatible blood ready prevents delays if hemoglobin drops to transfusion threshold,
usually below 7 g/dL or if patient has chest pain or severe symptoms

5. Hold all new medications until the care team reviews the medication list, and immediately
notify the provider if any drug known to cause red blood cell destruction (hemolysis) is
identified — Drug-induced destroying red blood cells (hemolytic) anemia reverses quickly
once the offending medication is stopped; continuing the drug prolongs red blood cell
destruction and can worsen anemia; common culprits include penicillin antibiotics,
cephalosporins, sulfa drugs, and quinine

6. Keep the patient warm with blankets and ensure room temperature is comfortable if cold
agglutinin disease is suspected based on history or lab results — In cold agglutinin disease,
antibodies attach to red blood cells when blood temperature drops below 37 degrees
Celsius (98.6 Fahrenheit), causing red blood cell clumping and destruction in cooler body
areas like fingers and toes; keeping the patient warm prevents antibody activation and
reduces red blood cell destruction (hemolysis)

7. Watch for and immediately report signs of thrombotic thrombocytopenic purple bleeding
blotches (purpura) (TTP) including fever, confusion, pinpoint bleeding spots (petechiae)
(tiny red spots), and low platelet count on labs — TTP causes clots in tiny blood vessels
throughout the body, breaking red blood cells mechanically (schistocytes or fragmented
cells on blood smear) while also dropping platelet counts and causing brain and kidney
damage; plasma exchange must start within hours to prevent death, with mortality above
90% if untreated versus 10-20% with prompt treatment

8. Assess skin and eyes for yellowing of the skin and eyes (jaundice) (yellow color) every shift
and monitor bilirubin trends on laboratory results — When red blood cells break down, they
release hemoglobin that converts to bilirubin (a yellow waste product); the liver processes
bilirubin, but rapid red blood cell destruction (hemolysis) overwhelms the liver's capacity,
causing indirect (unconjugated) hyperbilirubinemia that deposits in skin and whites of eyes,
confirming active red blood cell destruction and helping track disease severity
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Sources

* American Society of Hematology (ASH) guidelines on hemolytic anemia
* UpToDate/NEJM clinical reviews on hemolysis
* Blood journal (American Society of Hematology)

» Cochrane reviews on diagnosis and management of hemolytic disorders
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