
M A L D E K

STUDY SHEET ·  HEPATOLOGY

Cirrhosis-Associated Coagulation
Dysfunction
Cirrhosis-associated coagulation dysfunction is a blood-clotting disorder that
happens when a scarred liver cannot make enough clotting proteins or the proteins
that stop clots. Patients can bleed easily but can also form dangerous clots, making
treatment decisions complex.

T H E  O N E - L I N E  T R U T H

Cirrhosis creates a rebalanced but fragile coagulation system where both clotting and

bleeding risks coexist because the liver can no longer make normal amounts of pro-clotting

and anti-clotting proteins.

The chain — how it unfolds

Progressive hepatocyte loss from ongoing liver injury reduces synthesis of all coagulation

proteins — why: Cirrhotic fibrosis replaces functional liver tissue, and fewer hepatocytes

mean proportionally less production of both clotting factors and natural anticoagulants

each day.

Portal high blood pressure (hypertension) develops as fibrosis obstructs blood flow through

the liver — why: Scar tissue increases resistance to portal venous blood flow, raising

pressure in the portal vein and causing blood to back up into the spleen and other organs.

An enlarged spleen (Splenomegaly) traps platelets, and thrombopoietin production falls —

why: The enlarged spleen holds platelets in its pulp, removing them from circulation, and

the damaged liver makes less thrombopoietin to stimulate new platelet production in the

bone marrow.

PT/INR prolongs and platelet count drops, leading clinicians to assume high bleeding risk —

why: Standard lab tests measure only procoagulant factor levels and platelet quantity, not

the compensatory rise in factor VIII, von Willebrand factor, or platelet hyperreactivity, so

results appear worse than actual hemostatic function.

Bacterial translocation and spontaneous bacterial peritonitis trigger systemic inflammation

— why: Portal high blood pressure (hypertension) causes intestinal swelling (edema) and

altered gut barrier function, allowing bacteria to move from the bowel into the bloodstream

or ascitic fluid, activating inflammatory cascades.
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Inflammation and endothelial injury destabilize the fragile hemostatic balance — why:

Cytokines from infection damage endothelial cells, consume clotting factors in micro-blood

clots (thrombi), reduce platelet function through uremic toxins if kidney injury occurs, and

shift the balance unpredictably toward bleeding or clotting.

Variceal bleeding (hemorrhage) or procedural bleeding depletes remaining clotting factors

and platelets — why: Active bleeding consumes fibrinogen, factors V and VIII, and platelets

faster than the cirrhotic liver can replace them, and dilution from transfused red cells and

fluids further lowers coagulation protein concentrations.

Paradoxically, portal vein clot formation (thrombosis) or a clot in a deep leg vein (deep vein

thrombosis) may occur even during or after bleeding episodes — why: Slow portal blood

flow, endothelial injury, and imbalanced fibrinolysis create a pro-thrombotic state in the

venous system, and inflammation from infection or bleeding amplifies thrombotic risk

despite prolonged INR and a low platelet count (thrombocytopenia).

Spot it — what you see, and why

Easy bruising with minor trauma: Liver makes clotting proteins (factors II, VII, IX, X) and

when cirrhotic liver fails, fewer clotting factors circulate so blood vessels leak after small

bumps

Bleeding gums when brushing teeth: Low platelet (blood clotting cell) count from spleen

trapping platelets plus reduced thrombopoietin (platelet growth hormone) from sick liver

Nosebleeds that last longer than 10 minutes: Fragile blood vessels in nose cannot clot

properly because both clotting factors and platelets are low

Black tarry stools or vomiting blood: Portal high blood pressure (hypertension) (high

pressure in liver blood vessels) causes varices (swollen veins) in esophagus or stomach that

rupture easily because clotting system cannot seal breaks

Prolonged bleeding after blood draws or procedures: Insufficient fibrinogen (clotting

protein) and clotting factors mean body cannot form stable clots at puncture sites

Spider-like blood vessels on skin (telangiectasias): Estrogen accumulation from failed liver

clearance dilates small skin blood vessels and low clotting factors make these fragile

vessels bleed easily

Red flags — act now

Vomiting blood (Hematemesis) (vomiting bright red blood) or black tarry stool (melena)

(black tarry stools) indicating active gastrointestinal bleeding

INR above 3.0 with any bleeding symptom suggesting severe impaired blood clotting

(coagulopathy) requiring immediate factor replacement

Platelet count below 20,000 with spontaneous bleeding into skin or mucous membranes
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Sudden severe abdominal pain with low blood pressure (hypotension) (systolic BP below 90)

suggesting variceal rupture or intra-abdominal bleeding (hemorrhage)

Treat it — in this order

Fresh frozen plasma (FFP) transfusion before invasive procedures → Replaces all clotting

factors temporarily to reduce bleeding during high-risk procedures like paracentesis (belly

fluid removal) or biopsy when INR is above 2.0

Platelet transfusion when count below 50,000 before procedures or below 10,000 with

active bleeding → Raises platelet count temporarily to reduce bleeding during invasive

procedures or stop active bleeding (hemorrhage) in severe a low platelet count

(thrombocytopenia)

Non-selective beta-blockers (propranolol or carvedilol) for variceal bleeding prevention

(prophylaxis) → Lowers portal pressure by reducing splanchnic (gut) blood flow and heart

rate which decreases risk of first variceal bleed by 40-50% in patients with medium or large

varices

Endoscopic variceal ligation (banding) for high-risk varices or active bleeding →

Mechanically obliterates (closes off) esophageal varices by placing rubber bands to stop

active bleeding or prevent first bleed in large varices with red signs

Vitamin K supplementation 10 mg subcutaneous or oral for 3 days → Corrects INR if

malnutrition or cholestasis (bile flow blockage) has depleted vitamin K stores needed for

factors II, VII, IX, X synthesis

Your top priorities at the bedside

Monitor for active bleeding from multiple sites (gums, venipuncture sites, gastrointestinal

tract) — why: Cirrhosis causes both decreased clotting factor production and low platelets

(thrombocytopenia), creating high bleeding risk despite paradoxically balanced coagulation

on labs

Avoid unnecessary invasive procedures and coordinate essential procedures with

hematology — why: Each needle stick or catheter placement can trigger uncontrolled

bleeding; when procedures are necessary, preventive (prophylactic) hemostatic support

may be needed

Hold anticoagulants and antiplatelet agents unless specifically ordered for clot formation

(thrombosis) treatment — why: Cirrhosis patients have rebalanced hemostasis (equal

bleeding and clotting risk); adding blood thinners can tip the balance toward dangerous

bleeding
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