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1. HOW DOES WARFARIN WORK? 

The synthesis of clotting factors II, VII, IX and X requires a gamma-carboxylation step, 
which is necessary for the biological activity. Vitamin K is the co-factor for this 
carboxylation step. The level of active Vitamin K is maintained by the activity of Vitamin K 
Epoxide Reductase. Warfarin and other oral anticoagulants in its class act as an inhibitor 
of this enzyme complex, thereby resulting in depletion of active form of Vitamin K. The 
lack of the active form of Vitamin K interferes with the process of carboxylation of the 
Vitamin K dependent clotting factors resulting in their reduced activity. 

 

Other similar compounds / alternative Vitamin K Antagonists: 
 
 

Acencoumarol is another vitamin K antagonist with a half life longer than 
Warfarin. 

 

Phenindione is another vitamin K antagonist with similar properties to Warfarin 
but slightly shorter half life.  However, it is no longer available in the UK 

 
 

2. HOW DOES OUR WARFARIN DOSING SERVICE WORK? 
 

The Warfarin dosing service at Burton Hospitals NHS Foundation Trust operates 
as a postal service. Patients are not seen by the Warfarin Dosing Service 
personnel. 

 
Blood samples, along with their yellow oral anticoagulant therapy record slips, are 
received from the community or taken from patients attending the hospital 
phlebotomy service and presenting their yellow oral anticoagulant therapy slip. 
These samples are analysed, the patient’s anticoagulant dose determined from  
the test result using DAWN software or advice of the haematology doctor, and a 
new updated yellow slip posted back to the patient. If a dose change is required, 
the patient is contacted by telephone. 

 

Please note that patients are now able to choose where to have their  
warfarin monitored – it may be via the hospital dosing service, GP surgery  
or community pharmacy. If the patient would prefer to be monitored by their 
GP, please refer them directly to the surgery with a letter to the GP. 

 
The YELLOW SLIP 

 

The YELLOW SLIP (Oral Anticoagulant Therapy Record) is a record of the 
patient’s dosage and the appointments for the INR check. If the patients attend  
the hospital to have the INR blood sample taken, they must bring the YELLOW 
SLIP with them. The YELLOW SLIP is sent back to the patient by post after the 
INR result and appropriate dose of Warfarin is noted in it. If there is a change in 
the dose the patient is informed by phone on the same day before posting the  slip 
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(usually before 6-30 pm). If the patients have not heard from us then they must 
carry on with the previous dose that they have been taking and their YELLOW 
SLIP should reach them within 2-3 working days by post. 

 

Time to attend for the INR blood test 
 

The patient should attend for blood tests in the morning so that the sample is 
received by the laboratory no later than 3.00 pm, so that the results can be 
processed on the same day. 

 

For in-patients, blood sample should be sent before 11 AM so that the dose 
may be prescribed at 2 PM / before the end of the working day 

 

Contact the Burton Hospital Anticoagulant Clinic 
 

Telephone: 01283 511511 ext 4040.  Opening Hours: 1.00pm – 6.00pm. 
 

If there is no one there to take the call then please follow the instructions on the 
answer phone. 

 
 

3. INITIATING WARFARIN 

Introduction 

Warfarin is the drug of choice for anticoagulant therapy and will be prescribed for all patients with 
no previous history of allergy to this drug. The dose should be taken at the same time each day. 
For patients in the community, this shouldideally be between 6 and 7pm 
For  IN-PATIENTS,  the dose should be prescribed and given  at 2pm. 

 

Before starting Warfarin: 
 

 Ensure that Warfarin is not contra-indicated

 Ensure that the indications for Warfarin anticoagulation are clearly recorded

 Ensure that the intended duration of Warfarin anticoagulation is clearly recorded

 Ensure that the patient has received appropriate / detailed counselling about the 
planned treatment (see below)

 

Blood tests before initiation of Warfarin 

 FBC, Coagulation screen and LFTs. If results are outside the normal range please 
discuss with appropriate specialist. Before starting Warfarin, ensure that baseline INR is 
not abnormal and there are no additional risk factors for Warfarin sensitivity (see below).

 

Pathway for Warfarin management of DVT patients presenting to A&E Department, 
Burton Hospitals NHS Foundation Trust: 

 

 Refer suspected cases to DVT clinic 

 Daily blood tests 

 Send samples to Haematology for analysis 

 Samples analysed and results are entered in HISS 

 Nurse Practitioner at DVT clinic decides the doses 
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 When patient is in therapeutic range, nurse practitioner sends a referral form to Warfarin 
Dosing Service to manage Warfarin 

 YELLOW SLIP is then generated and sent to patient by post 

 

Pathway for Warfarin management of patients in whom Warfarin is initiated in a 
clinic, ward or the GP’s surgery: 

 

 Patient is initiated on Warfarin dose by the referring doctor / team – use the wrfaring 
taper schedule on the electronic prescibign system 

 A referral form is completed and given to the patient with advice to attend for an INR test 
within 3 – 5 days 

 The patient attends GP surgery or Phlebotomy for a blood test 

 The blood sample and form are sent to the Haematology laboratory 

 The patient details from the form are transferred onto the DAWN and a YELLOW SLIP 
issued and sent to patient by post 

 Based on the INR results dosing advice is given to the patient 

 
Patient Counselling (NB: to be done by the initiating clinician!): 

 
The patient should be fully counselled on: 

 Strength and colour of Warfarin tablets 

 Importance of taking it at the same time (6pm) daily 

 Interactions between warfarin and food / medications 

 Need for consistency in dietary intake of greens (rich in vitamin K) 

 Avoid heavy or variable alcohol consumption 

 Contraception in females of child bearing age 

 Need for regular monitoring (INR) 

 Importance of informing Dr (and warfarin dosing service)  about changes to medications 

 Need for more frequent monitoring in case of illness and/or change in medications 

 Bleeding risk associated with Warfarin and potential need for blood products 

 How to seek urgent medical attention in the event of bleeding 

 Management of over anticoagulation 

 

The NPSA Patient Information pack on Warfarin must be provided to each 
patient at the time of initiating Warfarin. The booklet can be downloaded 
from the NPSA website, where it is available in several languages. 
www.nrls.npsa.nhs.uk/resources/ 

 
To print as a booklet, click Print and select Booklet. Check that the screen 
settings are as follows - Booklet subset:Both sides 
- Sheets: 1-3 
- Binding: Left 
Then click Print to print the booklet 

http://www.nrls.npsa.nhs.uk/resources/
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4. REQUEST FORM FOR MANAGING NEW PATIENTS VIA THE 
WARFARIN DOSING SERVICE 

NB: The doctor must ensure all relevant information is provided on the referral form: 

 
i) patient’s details including previous medical history 

ii) indication for anticoagulation 

iii) date and dose Warfarin started and date of next blood test for INR 

iv) proposed duration of treatment 

v) current medication list 
 

Once the doctor is satisfied that the indication(s) for anticoagulation are appropriate, he or she  
will prescribe the appropriate initiating dose (See below) on the request form and arrange for the 
patient to attend the Warfarin Dosing Service within three to five days. 

 
This form is submitted when the patient attends for their first blood sample, and is sent to the 
Pathology Laboratory with the sample. It gives the Laboratory all the necessary information to 
manage the Warfarin dosage. The Laboratory will then issue the patient with a yellow Oral 
Anticoagulant therapy record slip. 

 

Please note that patients are now able to choose where to have their warfarin 
monitored – it may be via the hospital dosing service, GP surgery or community 
pharmacy. If the patient woud prefer to be monitored by their GP, please refer  
them directly to the surgery with a letter to the GP. 

 
 

5. MANAGING EXISTING WARFARIN PATIENTS DURING 
ADMISSION TO HOSPITAL 

Warfarin metabolism is affected by intercurrent illness due to both variation in vitamin K content 
of diet and interactions with medications used to treat the illness.  It is therefore likely that INR  
will remain variable during admission and for several days after discharge. 

 

Consequently, INR should be checked DAILY during admission. 

6. DISCHARGING WARFARIN PATIENTS FROM HOSPITAL 

NB.  This applies to both new and existing warfarin patients 

INR will remain variable for several days after discharge as the patient recovers from the acute 
episode and resumes normal diet and activity. INR must be closely monitored to ensure 
appropriate dose adjustments are made to maintain INR in the therapeutic range for their 
indication. 

 

Therefore, INR must be checked within 3-5 days of discharge. 
 
For existing patients, this should be at their usual place of warfarin dosing. 

 
Recent INRs and warfarin doses must be taken into account when prescribing the next dose. To 
ensure this  information is  communicated  in  a timely  fashion  to the chosen Warfarin     Dosing 
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Service, please complete a Warfarin Discharge Checklist (appendix 2) for ALL patients being 

discharged on warfarin. 
 

The Warfarin Discharge Checklist is available on the Trust Intranet in the Haematology and 
Pharmacy Sections. 

 

The Checklist must be completed by the discharging Dr and three copies must be generated: 

 
i) Copy for the medical notes 
ii) Copy given to patient to take to usual/chosen place of warfarin dosing 
iii) Copy taken by hand to the hospital Warfarin Dosing Service (in pathology) 

 

The hospital Warfarin Dosing Service will fax the form to the GP and, for existing patients, to the 
usual place of warfarin dosing. 

 
An electronic audit is also in place to identify all patients discharged on warfarin. 

 

The Warfarin Discharge Checklist should also be used for patients at Samuel Johnson 
Community Hospital. The forms should be faxed to the Warfarin Dosing Service on 01283 
593052. 
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Summary of warfarin initiation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

For managing Warfarin with a high or low 

INRs see detailed guideline 

Dosage adjustments 
 

When adjusting Warfarin dose, alter daily dose by 
no more than 10 – 20% and allow 3 days for this to 
take effect 
For high INRs, daily doses may be 
omitted 
For low INRs, ‘stat’ doses 
may be given (see full guideline for detail) 

Initiation of warfarin 
 

Please ensure: 

•Warfarin is not contra-indicated 

•patient has received appropriate counselling 
& the NPSA Patient Information pack 

• Baseline platelet count, Coagulation 
screen and LFTs are normal 

•There are no risk factors for warfarin 
sensitivity (see opposite box) 

Risk factors for Warfarin 
sensitivity: 

 

•Impaired nutrition (wt < 45 kg) 

•Congestive cardiac failure 

•Parenteral nutrition 

•Medications that potentiate 
Warfarin (see BNF) 

•Liver disorder or abnormal liver 
function 

•Low albumin 

•Known sensitivity 

•> 79 yrs of age 
Suggested loading Doses 

 
•For patients <70 yrs with no risk factors give 
5 mg daily for 3 days 

•For patients >70 yrs with no risk factors give 
3mg daily for 3 days 

•For patients with risk factors use 2mg daily 
for 3 days 

•Where required higher or lower initiation 
doses may be given after discussion with 
your consultant or pharmacist 

•In patients <60 yrs higher loading doses may 
be given on the discretion of an experienced 
practitioner provided the patient does not have 
any of the Risk factors for Warfarin sensitivity 

•The INR is checked on the 4th day and 
subsequent dose adjusted accordingly. 

•For admitted patients, check INR daily to 
exclude a rapid rise in INR. Dose should only 
be increased when the INR result of the 4

th 

day is known. 

Discharging patients on warfarin 

 
•When discharging patients, please 
use the Warfarin Discharge Checklist 
(appendix 2) 

•Ensure arrangements are made for 

the INR to be checked on the 3
rd 

day 
after initiation. 

•For patients who are stable on 
Warfarin, please ensure that 
arrangements are made for 
rechecking the INR within 3 – 4 days 
after discharge. 

•Careful 
Discharge is essential at all times, but 
especially when it is near to a 
weekend or Bank Holiday 
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7. SUGGESTED LOADING DOSES NOT REVIEWED 

For patients <70 yrs with no risk factors give 5 mg daily for 3 days 
For patients >70 yrs with no risk factors give 3mg daily for 3 days 
For patients with risk factors use 2mg daily for 3 days 

 

In patients <60 years higher loading doses may be given on the discretion of an experienced 
practitioner provided the patient does not have any of the Risk factors for Warfarin sensitivity. 
The INR is checked on the 4th day and subsequent dose adjusted accordingly. In admitted 
patients check INR daily or on alternate days. 

 
Please note where urgent anticoagulation is required it should be achieved with Low Molecular 
Weight Heparin (LMWH) - unless contraindicated, or Unfractionated Heparin (UFH) until the 
desired therapeutic INR is achieved. 

 
Warfarin loading should not be undertaken alone in newly diagnosed cases of venous 
thromboembolism. In such cases low molecular weight Heparin should be given until the INR has 
been in range for TWO consecutive days and for a minimum of 5 days. The INR should be 
monitored daily until the INR is in the target range for 1 - 2 (consecutive) days when, the Heparin 
/ LMWH is stopped. 

 

Additional risk factors for Warfarin sensitivity: 

 
o Patients > 70 years of age 

o Impaired nutrition (wt < 45 kg) 

o Congestive cardiac failure 

o Parenteral nutrition 

o Medications that potentiate Warfarin (see BNF) 

o Liver disorder or abnormal liver function 

o Known increased sensitivity to Warfarin 

In these cases loading doses much smaller than 5 mg should be used and INR checks to be 
done more frequently. 

 

Maintenance doses may be predicted from the Fennerty Guidelines3 using the fourth day INR 
using the following table: 

 

Warfarin induction schedule (initiation only) 
 

Daily INR’s are required for in-patients 
 

 Total of the loading doses in 3 days ( in mg) 

15 20 25 30 

INR on 4th day     
2.0 3.5 4 5 5.5 

2.5 3.5 4 4.5 5 

3.0 2.5 3 3.5 3.5 

3.5  2.5 3 3 

4.0   3 3 

4.5   2.5 3 

5.0   2.5 2.5 
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If the INR remains sub-therapeutic larger doses of Warfarin may be used from the 4th day 
with regular monitoring of INR. 

 

Monitoring of Warfarin anticoagulation 
 

Monitoring of Warfarin anticoagulation is by estimation of blood International Normalised 
Ratio (INR) which is generally monitored from the 4th day from initiation of Warfarin. 
However if the patient is on concomitant therapeutic Heparin or Low Molecular Weight 
Heparin (LMWH) then INR should be monitored daily. Once the INR is in the target  
range for 2 consecutive days in these cases, then Heparin / LMWH is stopped. 

 

More frequent (2-3 times a week) monitoring of INR may be required if there is: 

 

o An inter-current illness 

o A change in medication (including herbal) 

o A significant change in diet 
 

Those patients admitted to the hospital with an acute illness and receiving Warfarin 
should have a daily INR test. 

 
 

8       DOSE ADJUSTMENTS FOR PATIENTS ALREADY ON WARFARIN 
NOT REVIEWED 

 

The broad principle is to adjust patient’s weekly dose by ± 10%.when the INR is out of 
range. Occasionally a dose adjustment of up to ±20% may be required e.g. during the 
early stages of oral anticoagulation treatment, when a regular maintenance dose is yet to 
be achieved.  Some examples of small adjustments in dose are listed below: 

 

Required dose Dose regimen 

 
3MG/3.5MG ALT DAY = 3MG MON-FRI 4MG SAT/SUN 
3.5MG DAILY  = 3MG/4MG ALTERNATE DAYS 
3.5MG/4MG ALT DAY = 4MG MON-FRI 3MG SAT/SUN 

 
In early stages of Warfarin therapy INR is monitored quite frequently e.g. up to 2  – 
3 times per week but as the INR stabilises the gaps between appointments is 
increased gradually, ideally by one to two weeks a time. 

 
Supplying Warfarin 

 

Patients are encouraged to obtain and use 1mg Warfarin tablets. The usual supply is 
from their GP. This is to ensure that the surgery is aware their patient is currently on 
anticoagulation treatment. 

 

Pregnancy 
 

Women of childbearing age will be counselled about pregnancy and need for 
contraception during Warfarin therapy at the time of the Warfarin initiation. If a woman is 
on Warfarin and expresses a desire to become pregnant then she should be referred to a 
Consultant Haematologist to advise on alternate anticoagulation.  It is important that if  a 
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female patient discovers that she is pregnant while on Warfarin, she must inform her GP 
as soon as possible. 

 

DAWN dosing software 
 

At each visit the patient’s INR is checked and Warfarin dosage and the time of the next 
appointment will be recorded with the help of DAWN dosing software. 

 
If a dose change is indicated the patient shall be informed by phone on the same day 
before posting the yellow booklet. If the INR is within reasonable range of the target 
INR the DAWN software will determine dose of Warfarin based on the INR and previous 
records. 

 

Manual dosing (For the INR grossly outside the therapeutic range) 

 

In cases where DAWN software is unable to dose, the haematology doctor will perform 
adjustment of the Warfarin dosage (consult the tables below) to bring the result back into 
range. The new dose shall be recorded on DAWN as well as the yellow slip. The doctor 
should also assess for obvious reasons for the deviation.  Such reasons may include: 

 
• Non-compliance including missed doses or deviations from the instructed regimen 

• Initiation of an interacting drug/herbal/food supplement 

• Change in diet or alcohol intake 

• Acute worsening in health 
 

In cases where there is a significant deviation of INR from the target range the Warfarin 
Dosing Service personnel shall telephone patient to discuss regarding the cause e.g. 
compliance, change in concurrent medications, alcohol consumption etc. The change in 
Warfarin dose and appropriate advice shall be given to the patient over the phone. In 
cases where there are persistent and recurrent deviations from the target INR, an 
arrangement should be made for the patient to be reviewed by the GP who may consider 
referring the patient to a consultant haematologist if appropriate. 

 

Note for in-patients the Warfarin dosing is done by the doctors of the team under which 
the patient is admitted. (DAWN is used only for the out-patients). 
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9 STANDARD INR RANGES NOT REVIEWED 
 

The referring clinician should specify the INR target range, and length of therapy. The 
following are evidence-based ranges and duration of Warfarin therapy: 

 

 
INDICATION TARGET INR INR RANGE LENGTH OF TREATMENT 

Atrial Fibrillation/Flutter 2.5 2-3 Long-term 

DVT (below knee) 2.5 2-3 6 weeks 

DVT (above knee provoked) 2.5 2-3 3 months 

DVT (above knee unprovoked) 2.5 2-3 Long term 

PE (provoked) 2.5 2-3 3 months 

PE (unprovoked) 2.5 2-3 Long term 

Recurrent VTE 2.5 2-3 Long term 

Recurrent VTE while on 
Warfarin 

3.5 3-4 Long term 

Recurrent TIA/CVA 2.5 2-3 Long term 

Protein C or S deficiency 2.5 2-3 Long term (after 2
nd 

episode 
VTE)** 

Antithrombin deficiency 2.5 2-3 Long term (after 1
st 

episode 
VTE) 

Cardioversion 
3.0 (before) 
2.5 (after) 

2.5—3.5 
3-4 weeks before and 4 weeks 
after 

 

Prosthetic heart valves (Metallic) 
 

Aortic Valve 

 

Type of valve INR Target INR Range 

 

St Jude Medical Bileaflet 

Carbomedics Bileaflet 

Meditronic Hall Tilting 

 

2.5 
 

2.5 
 

2.5 

 

2-3 
 

2-3 
 

2-3 

 

Mitral Valve 
 

Type of valve INR Target INR Range 

Tilting disk valves 
Bileaflet prosthetic valves 

 

3.0 
 

2.5-3.5 

 

Caged Ball Valves: Mitral or Aortic 

 

Type of valve INR Target INR Range 

Caged Ball Valve 3.5 3.0-4.0 

 

Note: For metallic heart valves the target INR is advised by the cardiac surgery 
team at the time of the valve replacement based on the type of prosthesis used. 
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10 BRIDGING WITH LOW MOLECULAR WEIGHT HEPARIN (LMWH) – 
ENOXAPARIN NOT REVIEWED 

 

Periods of sub-therapeutic INR (<1.5) are covered by LMWH anticoagulation during the 
first month of an acute thrombosis in addition to making appropriate adjustment in the 
Warfarin dose. This will be prescribed, on the advice of the doctor usually for 1 to 3 days 
(or until repeat INR check after increasing Warfarin dose). 

 

A sub-therapeutic INR is import in the high-risk patient group for example: 
Antiphospholipid syndrome, patients with recurrent VTE and newly diagnosed VTE in the 
past 12 weeks. These cases will require Enoxaparin cover and a Stat loading dose of 
Warfarin. Please refer to table below for guidance. 

 
Enoxaparin doses for patients in risk-group with sub-therapeutic INR 
of less than 1.5 

 

Enoxaparin 1.5 mg/kg sc 
od 

 

Enoxaparin 1 mg/kg sc 
od 

 
Enoxaparin 40mg sc od 

 

If VTE in last 12 weeks 
 
If recurrent VTE in last 3-6 months 
Antiphospholipid syndrome 
Multiple recurrent VTE 

 
Recurrent VTE > 6 months ago 

 

 

 
11 MANAGEMENT OF SUB-THERAPEUTIC INR NOT REVIEWED 

 

‘Stat’ loading dose is defined as a single dose of Warfarin, 25% to 50% greater than the 
patient’s regular maintenance dose. For example, a patient who usually takes a dose of 
5mg should receive 7.5mg stat loading once followed by the adjusted daily dose based 
on the INR results.  A stat loading dose is used to speed up the achievement of the  
target INR e.g. a patient who is on 5 mg per day and has an INR of 1.6, may be given 7.5 
mg once and then 5.5 mg daily afterwards. Increase regular daily / weekly dose by 
approximately 10% and consider following additional steps based on the INR. 

 
Warfarin loading doses: Next date for INR test 

INR: 

1.8-1.9 

1.5-1.7 
 
<1.5 

 
 

Stat loading dose for 1 day 

Stat loading dose for 2 days 

Stat loading dose for 3 days 

 
 

As before 

3-5 days 

1 week 
3-4 days if LMWH required 

You must check renal function before prescribing LMWH!!! 

 
A dose adjustment is required if eGFR is lower than 30 ml/min 
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12. MANAGEMENT OF OVER-ANTICOAGULATION 
 

First and foremost establish if patient is bleeding or not.  If the patient who is on vitamin  
K antagonists e.g. Warfarin is bleeding the management is as follows: 

 

Management of over-anticoagulation 
 

For a high INR (Patient not bleeding) 
 

INR >5.0 withhold 1-2 doses of warfarin and reduce maintenance dose 10-20% 

INR >8.0 BNF states to STOP warfarin, give Vit.K 1 - 5 mg orally (use injection 

orally, unlicensed route), repeat Vit K if INR still too high after 24hours, 

recommence warfarin when INR<5 

 
For a high INR (with non-major bleeding) 

 

INR >5.0 - Intravenous Vitamin K 1-3 mg with temporary withholding warfarin. Re- 
start warfarin when INR <5 (BNF) 
INR >8.0 – STOP warfarin, give vit K 1-3mg IV, repeat after 24hours if necessary. 
Re-start warfarin when INR <5 (BNF) 

 

For a high INR (with major / life threatening bleeding) 
 

Prothrombin complex concentrate (PCC - Beriplex or Octaplex) 25-50 units/kg  and 

5 mg of Vitamin K intravenously. Fresh frozen plasma produces sub-optimal 

anticoagulation reversal and should only be used if PCC is not available. 
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No bleeding or mild 

bleeding with high INR? 

STOP WARFARIN 

Send blood for INR, 
aPTT, FBC, U&E and 
LFT, but don’t wait for 
results to continue. 

Give Vit K 5mg IV 

Discuss with on call 

haematologist for PCC 

Repeat INR 15 min after 

PCC 

 Non-major/mild blee- 
ding should have anti- 
coagulation reversal with 
1-3 mg IV Vit K. 

 Non-bleeding with an 
INR >5 but <8 should 
have 1-2 doses of warfa- 
rin withheld & mainte- 
nance should be given 
at 10- 20% reduced 
dose. Check INR within 
3 -5 days for out-patients 
and daily for in-patients 

 Non-bleeding with an 
INR>8 should have 1-5 
mg of Vitamin K and 
Warfarin omitted with 
repeat INR the next day 

 

  
 

 

 

After confirming that the patient is on 
Warfarin 

or another Vit K antagonist assess 

clinical presentation: 

Serious or life threatening 

bleed? 

EXAMPLES OF 
SERIOUS 
BLEEDS: 

 

GI bleeds 
Melaena or 
Haematemesis 
Retroperitoneal 
Muscular 
Risk of compartment 
syndrome 
Intraocular 

 
 

 

 

 
 
 

 

 

 
 

 

STOP WARFARIN 

Send blood for 
INR, aPTT, FBC, 
U&E and LFT, but 
don’t wait for 

results to continue. 
Give Vit K 5mg IV 
Discuss with on 
call haematologist 
for PCC if 
appropriate 

Repeat INR 15min 
after PCC 

If Hb is <8.5, 
consider Red Cell 
transfusion 

INTRACRANIAL BLEED: 
 

In presence of clear 
neurological signs, 
you should act before the 
CT confirmation as there 
is risk of rapid expansion! 

 
 

 

 

 
 

 

 

WARNING – PCC – Contraindications 

Should not be used with patients who have a 
hypersensitivity to any ingredient in the product including 
heparin. 

Should not be given to patients suffering from heparin- 
induced thrombocytopenia (HIT, HITT) or with known 
allergies to heparin. 

Relative contraindications due to high risk of thrombotic 
complications include 
acute coronary syndrome, DIC, severe liver disease, and 
liver transplant. 
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Management of Over-anticoagulation with major bleeding 
(NB: THIS IS A MEDICAL EMERGENCY!) 

 

 Give Vit K 5 mg iv stat 

 Discuss patient with on call consultant haematologist re: FFP / PCC 

 Prothrombin Complex Concentrate (PCC) is reserved for life threatening bleeds only (see 
below) 

 Take blood for FBC, U&E, LFT, PT, aPTT and consider Blood transfusion if Haemoglobin 
critically low 

 Admit 

 Monitor INR closely. The INR should be repeated 15 min after the initial PCC was given. 

 
 

Role of Vitamin K Administration 
 
Administration of Vitamin K by-passes the Warfarin inhibition resulting in synthesis and increased 
activity of Vitamin K dependent clotting factors. It is therefore the most affective modality for 
reversal of Warfarin anticoagulation. 

 

Dose in bleeding patients: 5 mg IV as slow push. 

 
However, it is important to note that Vitamin K requires 6 to 24 hours to take effect after its 
administration. Therefore although it is required in all cases where reversal of anti-coagulation is 
indicated, but additional therapeutic measures are required where a more immediate correction 
of coagulopathy is needed. 

 
 

Role of Fresh Frozen Plasma (Not recommended for life threatening bleeding) 
 
Fresh frozen plasma is a rich source of clotting factors including the Vitamin K dependent ones.  
It is only indicated where there is active bleeding related to use of Vitamin K antagonists like 
Warfarin. The usual dose for FFP is 12 to 15mls /kg body weight. FFP when used in the right 
dose is very effective in reversing the Warfarin related coagulopathy. However, its effect only 
lasts for approximately four hours. It is therefore very important that Vitamin K should be 
administered intravenously before or at the time of requesting for the FFP. As FFP is stored in a 
frozen state, it requires 30 to 60 minutes for blood bank to thaw the product before  
administration. In cases where there is a severe or life threatening bleed requiring immediate 
intervention a more specialised derivative of plasma known as  Prothrombin  Complex 
Concentrate is used. 



Ref No: Warfarin Burton 168 

Suitable for printing to guide individual patient management but not for storage   Review Due: June 2024 
Page 15 of 24 

13 ROLE OF PROTHROMBIN COMPLEX CONCENTRATE (PCC) NOT 
REVIEWED 

The PCC is a product derived from pooled human plasma containing Vitamin K dependent 
coagulant factors II, VII, IX and X. It comes as a lyophilised powder with a diluent, which can be 
mixed and given as a slow IV push. It is immediately effective and provides complete reversal of 
Warfarin related coagulopathy. More over, as no thawing process is required it can be 
administered much more quickly than FFP. 

 
 

PCC is indicated for reversal of Warfarin or other Vitamin K antagonist related anticoagulation in 
cases of major or life threatening bleeds only, e.g. intracranial, intraocular, retroperitoneal etc. 
It is also indicated in intramuscular bleeds where there is risk of compartment syndrome and 
other cases of bleeding presenting with signs of excessive bleeding e.g. hypotension, oliguria  
etc. Another less common but acceptable indication is where reversal of Warfarin related 
anticoagulation is required for urgent surgery, which if delayed has life threatening implications. 

 
Please note that like FFP, the effect of PCC only lasts for a few hours and Vitamin K must be 
given intravenously to all cases before or at the time of administration of PCC. 

 

Side-effects of PCC 
 

Allergic reactions may occur though anaphylactic reactions are rare. Although viral inactivation 
steps are built in to the manufacturing process, a small risk of viral transmission remains. 

 
As PCC is a concentrate of procoagulant factors, it has a thrombogenic potential, especially  
when used at very high doses. Cases of both venous and arterial  thrombosis  have  been 
reported after administration of PCC. 

 

PCC can increase the risk of DIC (disseminated intravascular coagulation). 
 

Dose of PCC 
 

Initial dose: 1000 iu (in intracranial bleed 1500 iu).  See below for details. 
 
The dose of PCC is conventionally measured as the international units (iu) of factor IX present in 
the concentrate. Various studies have used doses ranging between 8 and 50 iu per/kg body 
weight. For practical purposes, the dose of PCC has to be individualised based on the patient’s 
clinical presentation, body weight and INR on presentations. All cases must be urgently 
discussed with the on-call haematology consultant who based on the clinical information will 
advise the appropriate initial dose. 

 

The use of very high doses will not only result in wastage, but also is risky for the patient in view 
of the thrombogenic potential of PCC. One approach therefore is to give an initial total dose of 
1000 international units (iu) of PCC followed 10 to 15 minutes later with an INR check and 
further additional doses of 500 to 1000 iu if the INR remains above 1.3. In adults initial dose 
of <500 international units is not recommended. Likewise, due to the high mortality associated 
with intracranial bleed, the initial dose of PCC in such cases should be 1500 iu or higher, 
based on clinical information and discussion with the Haematology Consultant. 

 

Please make sure that the patient has also received 5mg of Vit K intravenously. 
 
All cases that require PCC administration must be discussed urgently with the on-call 
haematology consultant. Where such contact cannot be made urgently, the PCC may be 
released on advice of the consultant in charge of the patient. 
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An audit form (see Appendix 1 on page 19) must be completed and signed by the consultant in 
charge of the patient. 

 

Administration of PCC 

 

 PCC is available in vials of 500 and 250 international units. It comes as a lyophilised 
powder with diluents 

 These are mixed as per the instruction of the manufacturer 

 Check the solution is clear and does not contain residues. 

 Administered as a slow intravenous push over 5 to 15 minutes at an approximate rate of 
100 international units per minute 

 Do not draw back blood into the syringe as PCC shall cause clot formation which when 
injected may be harmful 

 Observe for signs of anaphylaxis. If anaphylaxis occurs stop administration and initiate 
appropriate management immediately 

 After the IV push the cannula should be flushed with 5-10mls of normal saline. Patient 
should be kept under close observation for 30 to 60 minutes after administration of PCC 

 

Caution advised 

 

 In patients with known allergy to heparin 

 In patients with known allergy to other constituents of the product 

 In pregnant or breastfeeding mothers, PCC administration to be avoided and used only if 
absolutely necessary 

 In allergy prone individuals, use of prophylactic antihistamines and corticosteroids may be 
advisable 

 Observe patients for signs of DIC and thrombosis following administration of PCC 
 

Storage of PCC 
 
 

PCC shall be stored in the blood bank. 

 
 

14 INR CONTROL AROUND DC CARDIO VERSION NOT REVIEWED 

(Please state clearly on all Warfarin forms if patient is for Cardio Version!) 
 

Patients with atrial fibrillation require Warfarin anticoagulation with the INR maintained   between 
2. - 3 (2.5) for at least 3 weeks before and 4 weeks after cardio version. The INR on the day must 
be over 2.0.   In order to reduce the risk of INR dropping below 2.0 the INR target is set between 
2.5 to 3.5 for the period preceding the cardio version. To reduce the number of cancellations due 
to a sub-therapeutic INR result, all cardio version patients must have their INR checked 3 to 5 
days before the procedure. This patient is to attend for an INR test about 5 days before the 
scheduled date for cardio version. This result should then be checked by the cardiology team  
and if it is sub therapeutic they can advise a 20% larger dose (dose 20% more than the usual 
daily dose) as shown in the following table. 
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The INR target is reset to 2 – 3 after the cardio version 
 

INR Dose adjustments until DCC 

2.0-2.5 Stat 20% larger dose for 1-2 days then continue same dose 

1.5-1.9 Stat 20% larger dose for 2 days and increase daily dose by 10% 

 

 
15 MANAGEMENT OF PERI-OPERATIVE ANTICOAGULATION NOT 

REVIEWED 

Determine anticoagulation history: 
(Using the patient’s anticoagulant Yellow Book) 

 
 Indication for anticoagulant therapy 

 Duration of therapy 

 Determine risk of thrombosis if anticoagulation stopped (low vs. high) 

 Stability of oral anticoagulant dose 
 

Evaluate surgical needs: 

 
 Types of operation and urgency 

 Determine risk of bleeding (low vs. high) 

 Presence of local factors that increase the potential for haemorrhage 

 Anaesthesia requirement 
 

Urgent surgery 
 

 If there are < 6-12 hrs before surgery 

 
 Administer iv Vitamin K (5mg) + PCC

 Monitor INR closely

 Residual bleeding risk in the first 24 hrs

 Prophylactic LMWH post op
 

 If there are12 to 48 hrs before surgery 

 
 Administer iv Vitamin K (5mg)

 Monitor INR 8 hrly and give further doses of Vitamin K if needed

 Prophylactic LMWH pre & post op
 

Elective surgery 
 

 For patients with a history of VTE more than 3 months 

 
 Discontinue Warfarin 5 days before surgery

 Check INR day before surgery to confirm its < 1.5

 In Day cases it may be acceptable to check the INR on the morning of the surgery

 Consider Vitamin K, 5 mg IV if INR is still > 1.5 and delay surgery by 8 – 12 hours

 Consider prophylactic dose LMWH
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 Restart warfarin at preop dose post op
 

 For patients at a high risk of VTE (Within previous 3 months) 

 
 Discontinue Warfarin 5 days before surgery

 Start LMWH in prophylactic dose (Enoxaparin 40mg sc od) on day 4 before 
surgery.

 For patients at high risk of VTE recurrence, discuss with Haematology and give 
higher doses (Enoxaparin 1 mg/kg sc od)

 NB: Ensure renal function is normal before giving LMWH

 LMWH to be given in the mornings from the 4th till the 1st days before surgery.

 NB: Skip dose of LMWH on the morning of surgery

 Check INR day before surgery to confirm It is < 1.5 and consider Vitamin 5 mg IV 
if >1.5

 In Day cases it may be acceptable to check the INR on the morning of the surgery

 Consider Vitamin K, 5 mg IV if INR is still > 1.5 and delay surgery by 8 – 12 hours

 Restart LMWH 4 – 6 hrs after surgery and 48 hrs after high bleeding risk surgery.

 Warfarin can be restarted on the day after surgery alongside the LMWH, 
depending on the bleeding risk.

 INR should be checked frequently and the LMWH can be stopped if the INR is 
within therapeutic range.

 

Metallic prosthetic heart valve patients 
 

The peri-procedural management of anticoagulation in this cohort of patients can be 
challenging.  In addition to the risk of thrombosis, continued anticoagulation increases  
the risk of bleeding significantly.  The standard recommendations are as follows: 

 
 Admit patients and stop Warfarin 3 – 4 days before surgery

 Start UFH (Unfractionated Heparin) infusion

 Maintain APTT ratio between 1.5 and 2.5

 Discontinue UFH four to six hours before surgery

 Restart therapeutic dose UFH after surgery
 

LMWHs (low molecular weight heparins) are not licensed for use in metallic prosthetic 
heart valve patients and there are anecdotal reports in literature of failure of LMWH in 
preventing thrombosis in some of these cases. However, other more recent  studies  
have supported their effectiveness and some centres in the UK use these instead of  
UFH. As an unlicensed indication, the use of LMWH in metallic prosthetic heart valve 
patients shall be at the discretion of the consultant in charge of the patient. The 
recommended dose of Enoxaparin for this purpose is 1mg/kg body weight every 12 
hours. The renal function should be monitored to ensure that it is in the normal range. In 
order to reduce the risk of bleeding Enoxaparin dose should be omitted the evening 
before and the morning of the day of the procedure. Likewise, the  Enoxaparin  is 
restarted after the risk of bleeding has subsided (usually 12 to 24 or more hours after the 
procedure). 
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Aortic bi-leaflet valve has a lower risk of associated thrombosis provided there are no 
additional risk factors e.g. heart failure, AF, previous history of VTE or CVA etc. In such 
patients especially if the risk of bleeding is deemed to be high, it is acceptable to 
discontinue Warfarin for 3 – 5 days before surgery (without bridging anticoagulation) and 
restart Warfarin ASAP after surgery. Again such a plan would be at the discretion of the 
consultant in charge of the patient. As elderly patients often have additional risk factors, 
the standard recommendations should be followed even in those with Aortic valve 
prosthesis. 

 

Restarting Warfarin 

 
 Restart Warfarin at pre-op dose when there is no risk of post op bleeding

 Check INR daily from the 3rd day

 UFH or LMWH & Warfarin to overlap until INR in therapeutic range for 2 
consecutive days

 

Please note from 2010, many GP surgeries in the area are providing Warfarin 
Dosing Service for their patients. Please check and refer the patient directly to the 
surgery in these cases with a letter to the GP. 

 
 

16. COMBINATION WARFARIN AND ANTIPLATELET THERAPY NOT 
REVIEWED 

 Patients receiving an anti-platelet agent as primary prophylaxis for CVD on 

developing an indication for warfarin should stop their antiplatelet agent. 

 

 Patients with peripheral artery disease or previous ischaemic stroke on antiplatelet 

therapy should stop this agent if warfarin is commenced. 

 

 Patients on aspirin or clopidogrel as secondary prophylaxis with stable ischaemic 

heart disease (often defined as >12 months following acute myocardial infarction) 

should stop their antiplatelet agent while being treated with warfarin. 

 

 Patients on a single antiplatelet agent <12 months following an ACS, who require 

to start warfarin therapy should continue aspirin therapy until 12 months post ACS, 

unless they are regarded as having a high bleeding risk. 
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Appendix 1 
 

 

AUDIT FORM FOR PCC 
(Please complete and send to Blood Bank) 

 

Name of patient: 

Hospital Number: 

Date of Birth: 

Name of the Consultant in charge of patient: 

Name of Vitamin K Antagonist (e.g. Warfarin etc.): 

Indication for the use of PCC: 

 
 
 

INR on presentation: 

Name of the Haematologist who authorised the use of PCC: 

Initial dose of PCC: 
 
INR 15 mins post-PCC: 

Further doses of PCC given: 

Clinical outcome 

 
 
 
 
 
 
 
 

 
Signature: 

 
 

Name of the Consultant: 
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Appendix 2 
 



Ref No: Warfarin Burton 168 

Suitable for printing to guide individual patient management but not for storage   Review Due: June 2024 
Page 23 of 24 

Acencoumarol 1mg is equivalent to Warfarin 1.5 to 2mg 

Appendix 3 – Dosing of alternative vitamin K antagonists 

 
For patients who cannot tolerate Warfarin e.g. develop skin rash, diarrhoea or alopecia 
and a vitamin K antagonist is still required, acencoumarol (nicoulamone), may be 
considered: 

 
 

A suggested dose regimen is 4–12 mg on the first day, and 4–8 mg on the second day. 
Subsequent maintenance doses range from 1–8 mg daily, depending on the response of 
the individual patient.  See BNF for further details. 

 
 

Phenindione 
 

Phenindione tablets are no longer routinely available in the UK. 
The maintenance dose is usually between 50mg and 150mg daily. Some patients may 
need over 200mg, and sensitive patients may need less than 50mg daily. 
The dose adjustments are similar to Warfarin but Phenindione has a shorter half life. 

Warfarin 3mg is equivalent to Phenindione 25mg 


