
Pharm-07B2 Outline the important pharmacological considerations when 
stopping warfarin and commencing prophylactic (low dose) low molecular 
weight heparin (LMWH) in the peri-operative period. 
 
Background 
 
Management of anticoagulant during the perioperative period often governed by the 
balance between risk of bleeding vs risk of thromboembolism 
 
For example, 
 
Surgical bleeding risk Thromboembolism risk Management 

High (e.g. liver resection) Low (e.g. AF CHADS-Vasc 0) usu. cease warfarin 

Low (e.g. skin lesion excision) High (e.g. metallic heart valve) usu. continue warfarin 

High (e.g. liver resection) High (e.g. metallic heart valve) consider ceasing warfarin 

and bridging with LMWH 

 
Considerations for stopping warfarin 
 
Warfarin is a slow-onset long-acting anticoagulant 
 
Mechanism of action 
competitively inhibits vitamin K epoxide reductase ! inhibits gamma carboxylation 
of clotting factors ! ↓production of factors II, VII, IX and X as well as protein C and 
protein S 
 
Offset 
Monitored with prothrombin time and INR 
T1/2 = 40 hours (hepatic metabolism, slow clearance) 
Anticoagulation effect lasts 3 ~ 5 days ∴ need to plan ahead of surgery 
Most high bleeding risk surgery require INR < 1.5 
 
Factors prolonging offset ! need to cease warfarin for longer period 
Hepatic impairment 
Liver enzyme inhibition 
Vitamin K deficiency 
 
Reversal 
May be reversed more quickly with: 

- vitamin K 
- fresh frozen plasma 
- prothrombinex 
- activated factor VII concentrate 

 
Restarting warfarin post-operatively ! takes 3 ~ 5 days for INR to reach steady state 
Initially, phase of hypercoagulability due to ↓protein C and S levels before ↓factor II 
levels



Considerations for starting LMWH 
 
LMWH (e.g. enoxaparin, dalteparin) are mucopolysaccharides, which are fast-onset 
short-acting anticoagulants 
 
Mechanism of action 
Enhance the action of antithrombin III in the inactivation of factor Xa ! inhibit the 
final common pathway 
 
Dose 
subcut 1 mg/kg bd (dose reduce in renal impairment) 
subcut 1.5 mg/kg daily (in patients without renal impairment only, up to 100 mg) 
 
Onset 
May be monitored with anti-Xa assay (often not necessary) 
 
Onset usually ~ 1 hour after subcut injection, peak effect usu. in ~ 4 hours 
Duration of action ≥ 12 hours (depends on renal function) 
 
After warfarin cessation, bridging LMWH is usually started when INR falls below 
therapeutic range (e.g. INR ≤ 2.5 for metallic cardiac valve; INR ≤ 2 for atrial 
fibrillation) 
 
Usually bridging LMWH is ceased ~ 12 hours pre-op (and before any neuraxial 
blocks) assuming normal renal function 
 
Patient may need further LMWH therapy post-op until warfarin stabilises and INR 
become therapeutic (to bridge hypercoagulable phase when restarting warfarin) 
 
Examiner’s comments – 22% of candidates passed this question. 
 
Candidates generally performed poorly on this question. Often mainly warfarin or 
LMWH were discussed with little discussion of the other drug. Unfractionated 
heparin was frequently discussed. 
 
Better answers included an introduction outlining the issues of balancing the risks of 
thrombo-embolism Vs bleeding and a summary of the relevant pharmacology of 
warfarin and LMW heparins. An outline of the relevant pharmacology is 
summarised below. This degree of detail was not required for a pass. The summary is 
provided to assist candidates with future exam preparation. 
 
Warfarin 
" Long acting agent, inhibits Vit K reductase production of Factors 2,7,9,10,Protein 

C,S 
" Metabolised in liver, low clearance, T 1/2 40 hrs - thus, clearance of warfarin and 

resynthesis of new factors 2,7,9,10 required for offset 
" Approximately 3-5 days required for offset 
Warfarin action potentially prolonged in: 
" Decreased warfarin metabolism- liver impairment, cytochrome inhibition e.g. 

amiodarone, fluconazole, metronidazole 



" Decreased synthesis of clotting factors- liver impairment, Vit K deficiency, 
cephalosporins 

" Check INR day before surgery 
Reversal: 
" Small dose Vit K, e.g. 1mg can reverse but potential problems with warfarin 

effect post op 
" FFP will reverse but risk with blood products 
Recommencement: 
" Recommence after surgery when minimal risk of surgical bleeding 
" May be initially hyper-coagulable due to inhibition of protein C,S (endogenous 

anticoagulants), thus continue LMWH until INR therapeutic 
 

LMWH: 
" Activates anti-thrombin 3, inhibits factors 10 and 2 but much greater inhibition of 

Factor 10 
" Commence 2-3 days after warfarin ceased 
" Predictable and reliable, doesn't require monitoring, once daily administration due 

to longer T1/2 compared to heparin 
" S.C admin, high bio-availability, at home administration feasible 
" Prophylactic dose enoxaparin 40 mg daily, dalteparin 5,000 units daily 
" Decrease dose in renal impairment, renally excreted 
" Last prophylactic dose minimum of 12 hours before surgery, neuraxial blockade 
 


