MALDEK
STUDY SHEET - CLINICAL REASONING

Blood thinners

Blood thinners—pick the right drug for the clot risk, watch closely for bleeding,
and reverse it fast when life-threatening bleeding starts.

THE ONE-LINE TRUTH

Blood thinners slow down clotting by blocking specific proteins in the clotting chain,
preventing dangerous clots but raising the risk of bleeding.

The chain — how it unfolds

1. Anticoagulant dose exceeds the therapeutic range—either from dose increase, kidney
failure slowing drug clearance, or drug interaction (NSAIDs, aspirin, azole antifungals,
amiodarone) that boosts effect. — why: Excessive blockade of the clotting cascade means
the body cannot form clots to seal even normal minor vessel leaks. Small injuries that would
stop bleeding in seconds now bleed for minutes or hours.

2. Bleeding occurs at predictable high-risk sites: nasal mucosa (thin, fragile vessels — a
nosebleed (epistaxis) that will not stop), gums (gingival bleeding with brushing), gastric
ulcers (stomach acid + no clot = vomiting blood (hematemesis), black tarry stool (melena)),
bladder mucosa (hematuria, pink or red urine), and—most dangerous—brain (intracranial
bleeding (hemorrhage) from even minor head trauma or spontaneous rupture of small
vessels). — why: Blood leaks wherever vessel walls are fragile or pressure is high. These
sites are not random—they are where clotting normally patches microtears every day.
Without clotting, the patches fail.

3. Blood volume drops as bleeding continues. The body detects this (baroreceptors sense
lower stretch in blood vessel walls) and releases catecholamines (adrenaline,
noradrenaline), triggering a fast heart rate (tachycardia) and vasoconstriction to keep blood
pressure up and protect the brain and heart. — why: The brain and heart need constant
oxygen. The body sacrifices blood flow to skin, gut, kidneys to keep those two organs alive.
This compensation buys time but hides how much blood is being lost.
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4. Hemoglobin (the oxygen-carrying protein inside red blood cells) and hematocrit (the
percentage of blood that is red cells) fall as red cells are lost faster than the bone marrow
can replace them. Oxygen delivery to all tissues drops (tissue low oxygen (hypoxia)). —
why: Red cells carry oxygen. Fewer red cells mean less oxygen reaching muscles (fatigue,
weakness), brain (confusion, dizziness), and organs. The patient feels short of breath even
at rest because tissues are starving for oxygen.

5. If bleeding is not stopped or anticoagulation reversed (vitamin K, prothrombin complex
concentrate for warfarin; idarucizumab for dabigatran; andexanet alfa for Xa inhibitors; or
simply holding the drug and giving time for renally cleared agents to clear), compensatory
mechanisms fail. Blood pressure drops (hypotension), organs shut down (shock), mental
status deteriorates, and—without resuscitation—the patient dies from multi-organ failure
(brain, kidneys, heart all failing from lack of oxygen). — why: Once the heart cannot beat
faster and vessels cannot squeeze tighter, blood pressure falls. Oxygen delivery collapses.
Cells switch to anaerobic metabolism (making energy without oxygen), producing lactic
acid (lactic too much acid in the blood (acidosis)). Kidneys stop filtering (acute kidney
injury, no urine output). Brain function drops (confusion, then unconsciousness). Heart
muscle, starved of oxygen, fails (cardiogenic shock). Death follows unless bleeding is
controlled and blood volume restored (transfusion, reversal agents).

6. On the opposite side: inadequate anticoagulation (dose too low, missed doses, drug
interaction like rifampin lowering levels, or dietary vitamin K spike on warfarin) allows
clotting factors to stay active enough to form clots in high-risk sites. — why: Patients on
blood thinners have underlying clot risks: atrial fibrillation (an irregular, quivering
heartbeat) (blood pools in the atrium, stagnates, clots, then embolizes to the brain -
stroke), venous stasis (slow blood flow in leg veins — a clot in a deep leg vein (deep vein
thrombosis) — clot breaks off — pulmonary embolism (a clot lodging in a lung artery)), or
atherosclerotic plaques in coronary arteries (plaque ruptures, clot forms — heart attack
(myocardial infarction)). Without enough anticoagulation, these mechanisms proceed
unchecked.

7. Clot formation (Thrombosis) occurs: DVT (leg swelling, pain, warmth), PE (sudden
shortness of breath, chest pain, low oxygen (hypoxia)), blood-starved (ischemic) stroke
(sudden weakness, speech difficulty, facial droop), or MI (chest pain, ST elevation on ECG,
troponin rise). — why: Clots block blood flow. In the leg, clot obstructs the vein (pain,
swelling). If it breaks off and travels to the lungs (embolism), it blocks pulmonary arteries
(hypoxia, right heart strain, shock). In the brain, clot blocks an artery (ischemia, neuron
death, stroke). In the heart, clot blocks a coronary artery (myocardial starved blood flow
(ischemia), tissue death from blocked blood flow (infarction)). Each event traces directly to
inadequate clotting blockade.
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8. Without urgent intervention—anticoagulation re-dosing, thrombolysis (clot-busting drugs
like alteplase for stroke or PE), or thrombectomy (mechanical clot removal)—permanent
organ damage or death follows. — why: Neurons die within minutes without oxygen (stroke
- permanent disability). Lung tissue dies (pulmonary tissue death from blocked blood flow
(infarction)). Heart muscle dies (myocardial tissue death from blocked blood flow — heart
failure). The window to save tissue is narrow: 4.5 hours for thrombolysis in stroke, minutes
to hours for MI, hours for massive PE. Miss the window and the damage is permanent.

Spot it — what you see, and why

* Nosebleeds that start easily or last longer than usual: The inside of your nose has delicate
blood vessels sitting just under the surface. Blood thinners slow down your body's ability to
build a clot (the 'plug' that seals a broken vessel). So when a vessel breaks from dry air or a
light bump, it keeps bleeding instead of stopping quickly.

* Bleeding gums when you brush your teeth or eat: Your gums are filled with tiny blood
vessels. Even gentle brushing or chewing can nick them. Normally a clot forms instantly
and you don't notice. On blood thinners, that clot forms too slowly, so you see pink spit or
red on your toothbrush.

* Bruises from light bumps, or tiny red or purple dots on the skin: When a small blood vessel
under the skin tears, your body usually clots it fast. Blood thinners delay that clot, so blood
leaks into the tissue. A larger leak makes a bruise (a dark, spreading spot). Pinpoint leaks
make pinpoint bleeding spots (petechiae) (tiny red or purple dots).

* Pink, red, or cola-colored urine: Blood vessels inside your bladder or kidneys can bleed
when clotting is slowed. The blood mixes with urine and changes its color from yellow to
pink, red, or even dark brown.

* Black, sticky stool (like tar) or bright-red blood in stool: Bleeding somewhere in the
digestive tube. Black, tarry stool (melena) means bleeding high up—stomach or small
intestine. The blood gets digested on the way down and turns black. Bright-red blood
(hematochezia) means bleeding lower down, in the colon or rectum, so it stays red.

* Vomiting blood—either bright red or dark like coffee grounds: This is bleeding from the
esophagus, stomach, or the top of the small intestine. Fresh blood looks bright red. Blood
that has sat in stomach acid a while turns dark brown, like wet coffee grounds. Blood
thinners let the bleeding continue instead of clotting off.

Red flags — act now

* Bleeding inside the skull: sudden severe headache, confusion, weakness on one side,
trouble speaking, seizure, or passing out
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* Shock from blood loss: top blood pressure under 90, heart rate over 120, pale and sweaty
skin, confusion, or feeling faint

* Massive bleeding from the digestive tract: vomiting blood, large amounts of black tarry
stool or red blood in stool, signs of shock

* Bleeding inside the eye: sudden vision loss, a curtain or shadow over part of your vision, or
eye pain

* New clot despite being on a blood thinner: new leg swelling and pain (DVT), new trouble
breathing and chest pain (PE), or stroke symptoms—suggests the dose is too low or the
medicine isn't working

Treat it — in this order

1. For major or life-threatening bleeding on warfarin: give vitamin K (5-10 mg IV slowly) PLUS
4-factor prothrombin complex concentrate (PCC, 25-50 units/kg IV) together immediately —
PCC delivers the four clotting factors (II, VII, IX, X) that warfarin blocks, reversing
anticoagulation within 10-15 minutes so the body can form clots again. Vitamin K restarts
the liver's own production of these factors, which takes 12-24 hours. Together they restore
hemostasis (the ability to stop bleeding) fast and keep it working. Per CHEST and ASH
guidelines, this combination is first-line for warfarin-related life-threatening bleeding.

2. For major bleeding on dabigatran (Pradaxa): give idarucizumab (Praxbind, 5 grams IV as
two 2.5 g doses 15 minutes apart) — Idarucizumab is a monoclonal antibody (a specially
designed protein) that binds to dabigatran molecules and neutralizes them instantly,
reversing anticoagulation within minutes. This allows the body's natural clotting system to
work again. Per FDA labeling and CHEST guidelines, this is the specific antidote for
dabigatran.

3. For major bleeding on apixaban (Eliquis) or rivaroxaban (Xarelto): give andexanet alfa
(Andexxa) per FDA dosing protocol, or 4-factor PCC (50 units/kg IV) if andexanet is
unavailable — Andexanet alfa is a decoy protein that looks like factor Xa. It binds to
apixaban and rivaroxaban molecules, pulling them away from real factor Xa so the clotting
cascade can restart. Reversal happens within 2-5 minutes. If andexanet is not available, 4-
factor PCC provides extra clotting factors to overwhelm the drug's blocking effect. Per
CHEST and FDA guidance, andexanet is preferred when available for life-threatening factor
Xa inhibitor bleeding.
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4. For bleeding on LMWH (enoxaparin, dalteparin) or fondaparinux: give protamine sulfate (1
mg per 100 units of heparin or 1 mg per 1 mg enoxaparin, maximum 50 mg IV slowly over
10 minutes) — Protamine is a positively charged molecule that binds to the negatively
charged heparin or LMWH, neutralizing about 60% of LMWH activity and nearly 100% of
unfractionated heparin activity. This partially restores clotting ability. Protamine does NOT
reverse fondaparinux well—consider recombinant factor VIIa in severe fondaparinux-
related bleeding per expert consensus.

5. Check serum creatinine and eGFR immediately in any patient with bleeding on a blood
thinner — Most blood thinners (dabigatran, edoxaban, enoxaparin, fondaparinux) are
cleared by the kidneys. When kidney function drops (eGFR less than 30-50 mL/min), these
drugs accumulate and bleeding risk skyrockets. Knowing kidney function explains why a
normal dose became toxic and guides dose adjustment or medication switch going forward.
Per KDIGO and drug labeling, dose reduction is mandatory when eGFR falls below
thresholds specific to each drug.

Your top priorities at the bedside

1. Check vital signs every 15 minutes and watch for systolic blood pressure dropping below 90
or heart rate climbing above 100 — why: Falling blood pressure and rising heart rate are
the first measurable signs that the body is losing blood faster than it can compensate,
signaling early shock before the patient collapses

2. Start two large-bore IV lines (18-gauge or bigger) immediately in any patient with active
major bleeding — why: Large IVs allow rapid infusion of blood products and reversal agents
—small IVs cannot push fluid fast enough to keep up with severe blood loss

3. Draw blood for type and crossmatch, complete blood count (CBC), PT/INR, aPTT, and basic
metabolic panel before giving any reversal agents — why: These labs confirm how thin the
blood is, show how much red blood cell volume is lost, check kidney function that affects
drug clearance, and establish a baseline before reversal changes the numbers
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