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Introduction

Mechanical mitral valve
replacement is crucial for

severe mitral stenosis, often

due to rheumatic heart disease.

It improves cardiac function and

patient quality of life.

Long-term success depends on
effective anticoagulant therapy
to prevent thromboembolic and

bleeding complications.

Mechanical valves carry high
thrombogenic risks, requiring
warfarin and regular INR

monitoring.

This case report discusses
challenges in anticoagulation
optimization, bridging therapy,

and complication prevention.

Offers evidence-based strategies
to balance thromboembolism
prevention and bleeding risk

management.
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Anamnesis

A 63-year-old woman presented with intermittent palpitations that had been occurring over the past month.
Shortness of breath (+), DOE (+), Orthopnea (+), PND (+). The patient first experienced palpitations and

shortness of breath in 2008. She did not report dizziness, syncope, or orthopnea. Chest pain (-).
History of stroke 2 months ago.

History of Balloon Mitral Valvuloplasty (BNV) at Surabaya on 2011

History of HT (-)

History of DM (-)

History of smoking (-)

History of cardiovascular disease in the family (-)




Physical examination

= Conjunctivae anemic (-), sclera icteric (-)
= JVP R+3 cm H20

« Vesicular breath sounds, rhonchi (-), wheezing (-), irregular heart sound, diastolic

murmur 2/4 at apex

- Warm peripheries, capillary refill time < 2 seconds, edema (-)
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Chest X ray
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Echocardiography
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Assessment

Severe Mitral Stenosis post
BMV 2011

Atrial Fibrillation

Normoventricular Response
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Plan

= Spironolactone 25 mg/24 hours/oral
= Digoxin 0.25 mg/24 hours/oral
= Furosemide 40 mg/24 hours/oral

= Warfarin 2 mg/24 hours/oral (Postponed
H-5 before surgery)

= Heparin 60 [U/kg/iv, Continue 12
|U/kg/hour/syringe pump (stop 6 hours

before surgery)

= MV Replacement with mechanical valve



Mitral Valve Replacement Report
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Echocardiography
Post Surgery




INR Value
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Historical Context of
Prosthetic Heart Valves

1 1960

Harken and Starr independently replace aortic valves with ball-valve

prostheses, marking the beginning of heart valve replacement surgery.

2, 1970s

Introduction of bioprosthetic valves, including the first porcine valve

(Hancock valve), offering an alternative to mechanical valves.
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1980s-Present

Continuous improvementis in valve design, maternials, and

w
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anticoagulation strategies, leading to better outcomes and quality of life

for patients




Types of Prosthetic Heart Valves

Bioprosthetic Valves

Derived from animal tissue (porcine or
bovine). More physiological and doesn't

require  long-term  anticoagulation.
Recent improvements have enhanced
durability.

Homografts

Human heart valves obtained from
donors. Offer excellent hemodynamics
and low thrombogenicity but limited
availability.

Mechanical Valves

Includes single leaflet

(tilting-disk), and bileaflet designs. Made

caged-ball,
from metal, carbon, and/or synthetic
materials. More durable but requires
lifelong anticoagulation.

Bioprosthetic
heart valves
Stentless Stented Transcutaneous
Mechanical j
heart valves )
.._-----""""|I
f‘agf:d ball Monoleaflet Bileaflet

(Titling disc)

| Hingres

Housing — 488 -
Flange) r B 3
Leafless ' —— Suurenne
',r“'
™

Bileaflet valve
components




Thrombogenicity of Mechanical Valves

Foreign Surface

1 Non-physiological surface activates coagulation cascade

Flow Disturbances

2
Altered hemodynamics promote platelet activation
Tissue Damage
3
Surgical trauma exposes thrombogenic factors
Endothelialization
4

Incomplete coverage leaves areas prone to thrombosis



Antithrombotic Therapy for Valve Prosthesis
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Types of Oral Anticoagulant

Vitamin K Antagonists (VKAs)

« Warfarin

mm Direct Oral Anticoagulants (DOACs) —

« Rivaroxaban

« Apixaban

» Edoxaban

Contact TFVla

« Dabigatran

- Rivaroxaban
% ""l’ Xa @renvnnnnnyd Apixabﬂn
“ e Edoxaban
‘A




Vitamin K Antagonists (VKASs) vs
Direct Oral Anticoagulants (DOACS)
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Precursorg of
factors |1, V11, 1X, X

Anticoagulation Therapy:

Warfarin

Mechanism of Action

Inhibits vitamin K-dependent
synthesis of clotting factors Il,
VI, IX, and X

Challenges

Narrow therapeutic window,
drug-food interactions, bleeding
risk

Monitoring

Requires regular INR checks to
maintain therapeutic range

Advantages

Effective, oral administration,
reversible with vitamin K

Carboxylated
tactors 1, VIL, 1, X
{able to bind Ca**)

Reduced Oxidized
vitamin K vitamin K
Vitamin K
apoxide
reductiase
WARFARIN
Parameter Description
. Almost completely absorbed in the gastrointestinal
Flosciption tract: bioavailability nearly 100%
Oriset of Action 2472 hours (maxamum effect often ocbserved within
35 days)
L Volume of distnibution: ~0.14 L/kg, highly bound to
Distributian Slasma aburrin (~075%)
Metabolisim Metabolized in the liver va cytochrome P450
enzymes (CYF2C9, CYP3A4, CYP1A2 CYP2C19).
Elimination Excreted primarily in unne (90%) and mimimally in
feces.
Half-Life Average 36-42 hours (can vary between 20-50

hours dependingon the individual).

Peak Concentration

Reached within 1-2 hours after oral administration

Pharmacodynamics

Inhibits witamin Kepoxde reductase, interferingwith
the synthesis of clotting factors (Il, VI, X, X).

Renal Clearance

Minimal {=5% excreted unchanged via kidneys).

Drug Interactions

Affected by drugs that induce or inhibit CYP450

enzymes, and byfoods nich in wtamin K




Warfarin Challenges

Factors that may affect a patient’s warfarin reguirements'?*?

Inhibitors of warfarin metabolism

(may require less warfarin)

Amiodarone
Azole antifungals
Bactrim
Cephalosporins
Chemotherapy
Diltiazem
Doxycycline

Fibrates

2RAs
lseniazid
Macrolides
Metronidazaole
Protease inhibitors
Quinoclones

Phenytoin
FPIs

S5Rls

Statins
Steroids
Thyroid meds

Inducers of warfarin

Potential
Factor INR effect Mechanism
Diet Decreased PO intake T Decreased dietary intake of or increased flushing of vitamin K from Gl tract
Increased PO intaka - Increased dietary intake of vitamin K
Starting tube feeds @ May result in warfarin binding to protein in formula, warfarin binding to the
tubing or may be due to vitamin K content of tube feed formulation.
Stopping tube feads T May result in increased INR if the warfarin dose has been escalated to
overcome binding
TPM or PPN T Varies depending on vitamin K content of TPN/PPN
Low albumin*® * ~ Warfarin is highly protein bound (Low albumin = more free warfarin)
Broad spectrum antibiotics T Fotentially reduces vitamin K=producing gut flora
Gl _Constipation ~  Decreased elimination of gut vitamin K
Diarrhea - " Increased elimination of gut vitamin K - -
Disease Decompensated CHF T Concomitant congestive hepatopathy decreases warfarin metabolism
Infection T Disruption of hemostasis/increased catabolism; reduced levals of clotting
factors B
Malignancy T Potential interactions with chemotherapy agents

metabolism Increased

{may require more warfarin) h1EEdin§ risk
Azathioprine Aspirin
Barbiturates Clopidogrel
Carbamazepine Fondaparinux
Nafcillin MNSAIDs
Phenytoin Prasugrel
Primidone Ticagrelor
Rifamycins UFH/LMWHs

o

—



Perioperative Period
(Stopping & Resuming Anticoagulation)

Table 1 Recomnended prespeave withbolding temes of voal satplaieler amd wstieeagilant dnige

Dirug Half-lite Time towithhodd prior to Time to Testart after
Minot surgery Major Surgery Minor surgery Mljor surgery
Warfarin 206 b 3-5 day 5= 3-8 dayy 24 I, uverlapping therupy wilh hepurin 4572 by overlap
ping therapy
. : : . rith heparin
«Stop Warfarin: Discontinue 5-6 days before surgery. o
P y rsery A 5T ke s® 5Ty 24T, wverlapping Therupy with Beparin 35 725 overlap-
Monitar INR: Ensure INR drops below 1.5 before surgery. Nt :Tl':::l
«Start UFH: Begin UFH infusion when INR <2.0 (opticnal belus of 5,000 units, Apixabia G0 24 by Hh AR
Rivaroxahan 50h 34 p 48 e Mh 8- i h
followed by 12-15 units/kg/hour). Adjust to target aPTT (1.5-2.5x control). (Eldesly: 1i—13h)
; . : Filiaahun - 14h 2 48 k= 24h 244K h
s5Stop UFH: Discontinue infusion 4-6 hours before the procedure. Betrixnban 437 h =4 days =4 duys 2k e
Liabigutrun [2-17h CrCl =AM mk 24 Ol >SimE72h 24h 44 b
hWCCl <30 ml: Ol <Smk 120k
T2h
Aspririn T—1F iy = usaally continued  wsuably continued sty continued ustially contimued
sResume UFH: Restart infusion 12-24 hours after surgery, balancing bleeding risk. € lapisdgre] T 1k g 5.7 days 5.7 duys 20 L
. . . . Prozugrel T-10} days 5T duys 57 days- Mh —h
«Restart Warfarin: Begin warfarin the same day at the previous dose. Ticagreloe 7 s 3-5 days T8 g Mk 34-A% b
+Overlap Therapy: Continue UFH until INR reaches therapeutic range (2.0-3.0 or *Ta seme cases, continued drug administmtion is faashie
3 5 ¥ F fks wl Functi i SR . " - " e . X
2.5-3.5 for hlgh-nsk ‘JEllVEEJ for 24-48 hours. In case of rapaired renal function. withholding interval should be prolongad andfor drog fevel should be evaluated by labosntosy tests

Abbreviations: CrCl creativine cleamne

s5Stop UFH: Discontinue UFH once INR is stable within the therapeutic range.



Warfarin Target & Monitoring

Table ! Indications, goals and duration of warfarin therapy '

Indication Target INR (range) Duration of therapy

Deep vain thrombosis of the leg or pulmonary 25(20-30) At least 3 months

amboilsm

Atrial fibrillation or flutter

Intermediate to high risk of stroke 25(2.0-3.00 Indefinite

Eleclive cardioversion 2572.0=-3.0) 3 weoks befare scheduled cardioversion and lor 4 wooks after
successful cardioconversion

Mitral stenosis 2.5 (2.0-3.0) Indefinite

After stent placernent and high risk of siroke

2.5 (2.0-3.0)

Bara-metal stent {1 month) and drug-eluting stent (3-8 months)
a% tripla therapy with clopidogrel and aspirin

After initial triple therapy, continue warfarin and a single
antiplatelet drug wuntil 12 months after stent placemeant

After 12 months, use warfarin alone

Valvular heart disease
Rreurnatic mitral valve disease 25 (2.0-3.0) [ong term
Mechanical prasthetic haeart valves Bikeaflet ar tilting-disk valvas! 2.5 Long term

{2.0=Z.0) in the zorlic position and
5.0(2.5-3.5) in tve mitral position

Recommeanded Lo use aspirin in addition. 50-100 mg daily, if low
hleeding risk

Bioprosthetic vahves in the mitral position

25 (2.0-3.0)

3 months after insartion




Dasing Adjustments

Goal INR 2.5-3.5

Consider a one-time dose increase of 1% - 2 times daily maintenance dose

if adjustment to maintenance dose needed, increase dose by 10-20%*
Repeat INR in 1 week - - i
Consider a one-time dose increase of 1% times daily maintenance dose
It adjustment to maintenance dose needed, increase dose by 5-15%*
Repeat INF in 2 weeks

INR < 2.0

MR 2.0-2.2

Mo dosage adjustment may be necessary if the last two INRS were in range*®

Repeal INR within B weeks

Consider a one-time dose increase of 1% imes daily maintenance dose
If adjustment to maintenance dose needed, increase dose by 5-100%*
Hepeal INK in 2 weeks

INR 23—-2.4

Desired range
Repeat INR within 8 weeks

INK. 2.5—3.5

Mo dosage adjustment may be necessary if the last two INRs were in range™*

Repeat INR within 8 weeks

Consider a one-time dose decrease of Yoot daily maintenance dose

It adjustment to maintenance dose needed, decrease dose by 5-1009:%
Repeat INR in 2 weeks

Consider holding ¥ to 1 dose

It adjustment to maintenance dose needed, decrease dose by 5-1096*
Repeat INR in 2 weeks

Hold 1-2 doses

If adjustment to maintenance dose needed, decrease dose by 5-15%*
Repeat INR within 1 week

INR 3.6-3.7

INR 3.8 - 4.4

INR 45—-6.0

Hold 1-2 doses

If adjustment to maintenance dose needed, decrease dose by 10-20%*
Repeat INR within 5 days

IT outpatient, consult clinic supervisor

INR G.1-8.9

Hold until INR < upper limit of therapeutic range
Consider use of vitamin K PO 2.5mg - 5mg

Repeat INR in 1-2 days

It outpatient, consult clinic medical director

When safe, resume warfarin at lowered dose (10-200)

INR =5.0

INE Value

4.5

4.0

15

3.0

2.5

2.0

1.5}

1.0}

0.5

0.0
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Summary

= Postoperative management in patients undergoing mitral valve replacement with a

mechanical valve requires an optimal anticoagulation strategy.

= This case report highlights a 63-year-old female with severe mitral stenosis who underwent
successful mechanical mitral valve replacement. Postoperative care emphasized
anticoagulation with heparin bridging and warfarin initiation on day two, monitored to
achieve therapeutic INR. The patient showed good recovery, was discharged in stable
condition, and planned for routine follow-up. This underscores the importance of evidence-
based anticoagulation and patient education for minimizing complications and ensuring long-

term outcomes.
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Suggested protocol for initiating warfarin therapy

Days of warfarin treatment

Suggested initial dose for days 1 and 2

Normal adult

Frail adult, malnourished, elderly, liver disease

Dosing for day 3 and beyond

Day 3
Day 4
Day 5
Day 6

INR <1.5

5 mg*

2.5 mg*

5to 10 mg

10 mg
10 mg
7.5t0 12.5 mg

INR1.5t0 1.9

n/a

n/a

2.5t0 5mg

5to 7.5 mg

75t010 mg
5to 10 mg

INR 2.0 to 3.0

n/a

n/a

0to2.5mg
Oto5mg
0to5mg
Oto7.5mg

INR >3.0

n/a

n/a

No dose
No dose
No dose

No dose



Which patients on warfarin
should receive heparin bridging before surgery?

High risk for thromboembolism: bridging advised

Known hypercoagulable state as documented by a thromboembolic event and one of the following:
Protein C deficiency
Protein S deficiency
Antithrombin 1l deficiency
Homozygous factor V Leiden mutation
Antiphosphalipid-antibody syndrome

Hypercoagulable state suggested by recurrent (two or more) arterial or idiopathic venous
thromboembelic events (not including primary atherosclerotic events, such as stroke or
myocardial infarction due to intrinsic cerebrovascular or coronary disease)

Venous or arterial thromboembolism within the preceding 1-3 months

Rheumatic atrial fibrillation

Acute intracardiac thrombus visualized by echocardiogram

Atrial fibrillation plus mechanical heart valve in any position

Older mechanical valve model (single-disk or ball-in-cage) in mitral position

Recently placed mechanical valve (< 3 months)

Atrial fibrillatian with history of cardioembolism

Intermediate risk for thromboembolism: bridging on a case-by-case basis

Cerebrovascular disease with multiple (two or more) strokes or transient ischemic attacks without
risk factors for cardiac embolism

Newer mechanical valve model (eg, St. Jude) in mitral position

Older mechanical valve model in aortic position

Atrial fibrillation without a history of cardiac embolism but with multiple risks for cardiac
embolism (eq, ejection fraction < 40%, diabetes, hypertension, nonrheumatic valvular heart
disease, transmural myocardial infarction within preceding month)

Venous thromboembolism = 3-6 months ago®

Low risk for thromboembolism: bridging not advised
One remote venous thromboembolism (= 6 months ago)”
Intrinsic cerebrovascular disease (such as carotid atherosclerosis) without recurrent strokes
or transient ischemic attacks
Atrial fibrillation without multiple risks for cardiac embolism
Newer-model prosthetic valve in aortic position

“For patients with a history of venous thromboembaolism undergoing major surgery, consideration can be given to
postoperative bridging therapy only (without preoperative bridging)




Box 2: Suggested risk stratification scheme for perioperative thromboembolism?

Risk category
(% annual risk of
thromboembolism) Atrial fibrillation Mechanical heart valve Venous thromboembolism (VTE)
High CHADS, score' of 5 or 6; recent Any mitral valve prosthesis; any Recent (within 3 mo) VTE; severe
(> 10%) (within 3 mo) stroke or transient caged-ball or tilting-disk aortic thrombophilia (e.g., deficiency of protein C,
ischemic attack (TIA); rheumatic  valve prosthesis; recent (within protein S or antithrombin; antiphospholipid
valvular heart disease 6 mo) stroke or TIA antibodies; multiple abnormalities)
Moderate CHADS, score' of 3 or 4 Bi-leafiet aortic valve prosthesis and VTE within past 3-12 mo; nonsevere
(5%-10%) > 1 risk factor (atrial fibrillation, thrombophilia (heterozygous factor V Leiden
prior stroke or TIA, hypertension, or prothrombin gene mutation); recurrent
diabetes, congestive heart failure, VTE; active cancer (treated within 6 mo or
age > 75yr) palliative)
Low CHADS, score' of 0 to 2 Bi-leaflet aortic valve prosthesis VTE > 12 mo previous
(< 5%) (no prior stroke or TIA) without atrial fibrillation and no

other risk factors for stroke

Reproduced from Douketis et al.? with permission from the American College of Chest Physicians.




