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CHAIRMAN’S REMARKS

Dr David Wright, Consultant Haematologist, 
Pontefract Hospital, Pontefract
Dr Eric J Watts, Consultant Haematologist, 
Basildon & Thurrock Hospitals, Basildon

Syd Stewart, Managing Director, 4S DAWN 
Clinical Software opened the first afternoon session 
by welcoming everyone to the DAWN AC Eighteenth 
User Group Meeting. 

Dr David Wright chaired the first afternoon 
session 

Jeff Walker, Anticoagulant and Phlebotomy 
Services Manager, Mid Yorkshire NHS Trust 
gave the first clinical presentation of the meeting, 
covering the introduction of patient self testing at his 
Trust following a three month trial. Although only 
small numbers of patients are eligible for the scheme, 
it has been a great success. 

Jane Skov, Pharmacist, South Western Hospital 
Denmark introduced us to the issues surrounding 
using DAWN as a resource in research, how it helped 
her obtain information and how she felt DAWN could 
be improved for use in research.

Peter Cotton, Haematology/Anticoagulant 
Clinic Manager, King’s Mill Hospital finished the 
first afternoon session describing some of the issues 
in dosing patients on Warfarin, and some ways of 
reducing the risks involved in this area.

Dr Eric Watts chaired the second afternoon 
session 

Sean O’Brien, Specialist BMS, Anticoagulant 
Dosing and Advice Service (ADAS), Blackpool 
Victoria Hospital entertained the audience with a 
humorous description of his hospital’s move to DAWN 
AC version 7, and highlighted the problems they 
encountered with remote access for satellite clinics.

Syd Stewart, Managing Director, 4S DAWN 
Clinical Software presented an interesting overview 
of how software does not give a zero risk solution, 
and the steps that can be taken to minimize risk, such 
as double-checking all output from within DAWN AC 
and having standard operating protocols in place to 
standardize use of the system.

Dr David Wright chaired the first morning 
session

Dr Jason Fish, MD, MSHS, University of 

California, Los Angeles, (UCLA) CA, USA gave 
a thought provoking talk on how the introduction of 
new patient education methods had helped improve 
patient time-in-range, and how they were working 
with 4S on creating a questionnaire where patient 
responses could be recorded in DAWN and used for 
data analysis.

Dr Peter Forsyth, Consultant Haematologist, 
Raigmore Hospital described the inherent problems 
of working in large but thinly populated areas and 
the issues arising from communicating via mail. 
He went on to explain the advantages of electronic 
communication made possible by their upgrade to 
DAWN v7, enabling electronic messaging to GPs and 
patients.

Marlene Robinson, RN, BSCN, McMaster 
University, Canada took us through how the 
introduction of DAWN to their clinics had given them 
considerable efficiency improvements and opened up 
a world of accurate statistics instantly available. With 
changes to their workflow enabled by DAWN, they see 
even more improvements in the future.

Eric Watts, Consultant Haematologist, Basildon 
covered two topics. First, he discussed how evidence 
is mounting for the monitoring of D-Dimer as a useful 
indicator on whether to continue anticoagulation 
after a thrombosis. Secondly, he gave a summary of 
the studies on the new anticoagulants, Dabigatran, 
Rivaroxaban and Apixaban, and how considerations 
of cost and efficacy may play out in their displacement 
of Warfarin.

Dr Eric Watts chaired the second morning 
session 

Jeff Walker, Anticoagulant and Phlebotomy 
Services Manager, Mid Yorkshire NHS Trust 
gave a very entertaining second talk on Lithium 
monitoring and how the work flow of monitoring 
this drug resembles the work flow in monitoring 
patients on anticoagulants. He argued the case for 
Lithium monitoring as a replacement service that 
anticoagulation departments could take on as new 
drugs reduce the number of patients on Warfarin.

Dr David Wright chaired the final afternoon 
session 

Dr Ian Jennings, UK National External 
Quality Assessment Service (NEQAS) (Blood 
Coagulation) concluded the meeting with a 
fascinating insight into the variation in practice within 
the anticoagulation community. He covered the results 
of four different dosing scenarios, including manual 



and computer dosing. Even in the simplest of cases, 
there was significant variation in suggested dose and 
test interval.

To Self Test or not to Self Test – That is the 
Darzi Question
Mr Jeff Walker, Anticoagulant and Phlebotomy 
Services Manager, Mid Yorkshire NHS Trust

[Editorial note: Lord Darzi was responsible for the 
NHS’s ‘Next Stage Review’ published in 2008, which 
set out the then government’s plans for NHS reform in 
England over the next ten years. Its principal focus was 
driving up the standards of quality in health care and 
putting clinicians at the heart of change. One key area 
highlighted was the need to provide certain services 
closer to the paient’s home, which led to debates on 
offering patient self testing.]

Planning the Management Case for Self 
Testing
The use of self testing for the INR has been shown to 
give improved quality of life to patients and improved 
control and outcomes for those on Warfarin therapy 
(Douketis, 2001) (Fitzmaurice DA, 2001) (Menendez-
Jandula, 2005). The improved control and outcomes 
alone are sufficient reason to adopt such a system but 
they rely heavily on the correct selection of suitable 
patients and good continued education (Fitzmaurice 
DA, 2001). The use of self testing gives some degree 
of control of therapy back to the patient and empowers 
them to have a greater say in how and when their 
therapy is delivered. 

The Old System

The system used at Mid Yorkshire Hospitals NHS Trust 
(MYHT) is a “dose and post” system. This requires 

patients to attend either a hospital clinic or GP 
surgery to have a venous sample taken, which is then 
processed at the central laboratory and the dosage 
returned by post. 
 
The study carried out at MYHT into a proposed 
new system of patient self testing was felt to be a 
well argued reason to move forward on this service 
innovation, it represented a major change to the 
service currently offered at the Trust and as such many 
stakeholders were affected and inevitably change will 
always meet with resistance. The use of stakeholder 
analysis, force field analysis and commitment planning 
tools suggested that the planned changes would 
be accepted and implementation and continuation 
should be successful. 

The New System

In order to implement the project, a method of 
Business Process Reengineering (BPR) (M Hammer, 
1993) was utilised as this system is based around 
the changing of processes and focuses on changing 
organisations through improving the processes within 
the organisation. 
The willingness to break with the current systems came 
from the fact that external environment has changed 
with patients having much higher expectations of 
the service and external agencies such as the postal 
service being less robust. 

The desire to use new technologies is common to 
both the laboratory which delivers the service and the 
patients or customers of the service, the laboratory 
needs to reduce the pressure of work and the patients 
desire more control over their own testing. 

Any change will face resistance from some of the 
parties involved, and the resistance is often due to 
fear of the change and lack of understanding of what 
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the change entails. It is true to say that change is not 
undertaken to make things worse yet this is often the 
perception that those involved have of the change.

The following vision was created to lead the 
implementation of the self testing system.
“The Trust Anticoagulant Service will provide a 
clear and safe system to support suitable patients in 
engaging in self testing of their INR and will have a 
system of rapid result return to these patients.”

The system was trialled with a small number of 
patients to ensure it was both workable and safe. The 
initial trial sample of 20 – 30 patients was sufficient 
and the trial took place over a limited period of three 
months in order to assess the full impact of the system 
on the patient’s lifestyle and the capability of the 
anticoagulant clinic to cope safely with the change in 
practice. 

The new self testing system is supported by a patient 
contract which outlines the responsibilities of the 
anticoagulant staff and the patient and forms the basis 
of a shared care agreement between the two parties.

The new system is considerably streamlined for the 
patients and is very popular with the limited number 
of patients who have been accepted as “self testers”. 
Prior to becoming a self tester the patient needs to 
meet strict criteria and have full training for the 
anticoagulant service staff. 

To date the system has been a resounding success.

DAWN as a Tool in Scientific Projects
Dr Jane Skov, Pharmacist, South Western 
Hospital, Denmark

More than 300 patients from the Anticoagulant 
Clinic at the Hospital of South West Denmark have 
been enrolled in a research project entitled “How to 
individualise vitamin K-antagonist treatment? A study 
on the influence of gene-environment interactions 
on inter- and intra-individual variations in dose-
response”. The project consists of a cross-sectional 
study, a longitudinal study and a case-control study of 
patients with out-of-range INRs. It mainly aims to help 
individualise anticoagulant treatment and improve the 
identification of patients at risk of complications.  

In the presentation, the design and main hypothesis 
of the study were outlined followed by a description of 
how the DAWN system helped in obtaining information 
necessary for the project.

Factors considered
Genetic - Polymorphisms in VKORC1 and CYP2C9

Environmental factors
 • Lifestyle (diet, physical activity, smoking,
  alcohol consumption)
 • Quality of life
 • Socio-demographics 
 • Co-morbidity
 • Medicines, including alternative medicine and 
  dietary supplements

On the dose and response (INR) of vitamin 
K-antagonists (VKA) 
 • Patients in the maintenance phase of treatment
 • Their fluctuations over time 
 • Patients with very high or low INRs

Hypothesis
The aforementioned genetic and environmental 
factors contribute, alone or in combination, to the 
variation in VKA dose and response.

Long Term Goals
 1) Individualise anticoagulant therapy
 2) Identify patients at risk for complications 
  (bleeding and thrombosis)
 3) Reduce the number of complications

How DAWN was used in the study
Cross-sectional study:
Extracting information about duration of treatment, 
clinical indication and co-morbid conditions.

Longitudinal study:
Gathering data (INR and dose at each visit to the 
clinic).

Case-control study:
Before phoning the patients, checked previous INR 
measurements, dosage changes and whether there 
were any special considerations (e.g. impaired 
hearing, history of stroke).

How DAWN improved the study
 • Making it easy to check that protocols were 
  followed when selecting patients for the case 
  control study
 • Saving time for the anticoagulant nurses 
  (Researcher was able to access information 
  about the patients without asking them)
 • Saving time and leg-work for me (Researcher 
  did not have to localize hospital charts all the 
  time)
 • Preparing Researcher before phoning patients

Current Status
The one year follow-up is ongoing.



Results
 

VKORC1 1173 and Warfarin dose

Improving DAWN for use as a research tool 
and in general
Adding the ability to search for patients by project
Research data fields against patients separate to 
confidential patient data
Adding genetic data fields

Using the INR to Adjust the Dose – Some 
Practical Considerations
Mr Peter Cotton, Haematology/Anticoagulant 
Clinic Manager, King’s Mill Hospital

The Current Situation
Oral vitamin K antagonists, such as Warfarin, are 
highly effective in treating and preventing venous 
thromboembolism, provided the INR is maintained 
within the appropriate therapeutic range. Sub and 
supratherapeutic INRs are associated with thrombosis 
and bleeding respectively, and even when the INR 
is within the therapeutic range there is a small but 
proven risk of significant bleeding.

Managing patients taking oral vitamin K antagonists is 
therefore an important and responsible undertaking. 
Warfarin is one of the commonest drugs cited in 
medical negligence claims and it is most important 
to keep accurate and timed records relating to patient 
management. During the last 10-15 years there has 
been a marked increase in the number of patients 
prescribed Warfarin and this has necessitated changes 
in the way INR results are determined and subsequent 
therapy managed.

Various groups of health care professionals (clinicians, 
nurses, pharmacists, laboratory scientists) now 
undertake these tasks and it is incumbent upon them 
to understand the potential pitfalls that can occur at 
each stage of the process which ends in the delivery of 

the INR, in order for informed dose recommendations 
to be made.

Problems Encountered
Problems can occur at one or more of the stages of 
the process, from patient and prescriber, through 
sampling, testing and finally dose recommendation 
itself.

 • Prescribers must be sure that the benefits 
  of Warfarin outweigh the risks, that patients 
  are adequately counselled and that the target 
  INR and treatment duration they suggest are in 
  keeping with the indication for treatment.
 • Patients or carers must be able to comprehend 
  and adhere to their treatment associated 
  responsibilities and also be aware of factors 
  that may affect the INR. 
 • Clinic staff must bear in mind that patient 
  circumstances change and must communicate 
  with prescribers accordingly as to whether 
  Warfarin remains appropriate.
 • Poor adherence to taking prescribed drugs 
  as recommended is common and this is 
  a significant cause of erratic and out of range 
  INR results.
 • The integrity and quality of the sample used to 
  determine the INR is crucial – a poor sample 
  will give a poor INR!
 • The INR calculation itself is subject to many 
  variables and although the INR model is 
  a good one, it is far from perfect 
  and the analytical imprecision of the INR
  must be considered. Evidence for this is
  apparent from UK NEQAS data. (National
  External Quality Assessment Service).

 • Individuals managing Warfarin must be 
  appropriately trained, competent and suitably 
  experienced – competence being more than 
  just ticking a series of boxes.
 • Guidelines as to how much to adjust the dose 
  given a particular set of circumstances do exist 
  but the process is largely subjective and 
  shows wide variation.  The results of UK NEQAS 
  dosing exercises highlight this. Evidence 
  suggests that computerised dose support 
  systems are as good as the best manual 
  dosing in achieving “% time in range” but 
  there is little evidence relating to their use and 
  clinical outcome.

Given all the variables that can affect the INR, 
practioners should consider very carefully before 
adjusting the dose and try, within reason, to keep dose 
changes to a minimum.
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Conclusion
In conclusion, effective and safe management of 
patients on oral anticoagulants is largely a subjective 
art that relies on effective communication between 
all parties involved in the process. It is underpinned 
by good science and dependent on well trained, 
competent and experienced individuals following 
standardised procedures and recognised guidelines.
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The Blackpool Way and our move to DAWN 
Version 7
Mr Sean O’Brien, Specialist BMS, Anticoagulant 
Dosing and Advice Service (ADAS), Blackpool 
Victoria Hospital (Sean.O’Brien@bfwhospitals.
nhs.uk)

Blackpool runs an anticoagulation service for the 
5000 patients receiving Warfarin in and around the 
Fylde Coast.

Overview of the service: 
Anticoagulant Dosing and Advice Service (ADAS) is a 
consultant Haematology led service for the monitoring 
of oral anticoagulant therapy, Warfarin using point 
of care analysers (Amelung KC4’s) and a computer 
assisted dosing system (DAWN AC). The service is 
staffed by State Registered Specialist Biomedical 
Scientists (BMS) who run and validate the dosing 
software during clinics. Medical Laboratory Assistants 
sort the logistics of each clinic and perform the 
capillary blood tests for the INR result.

Staff/Equipment Resources
• 1 ADAS Manager (Lisa Jones)
• 1 Specialist  ADAS BMS (Sean O’Brien)
• 8 Full-time rotational BMS’s (Blood Sciences)
• 5 Part-time rotational BMS’s (Blood Sciences)
• 1 Assistant practitioner 
• 12 MLA’s 
• 2 Fiat Multipla’s 1 Kangoo 1 Clio and a Modus!

The service cares for around 5,000 patients across 
Blackpool, Fylde and Wyre. This accounts for approx 
2% of the local population. The Fylde Coast does have 
an aging population, therefore numbers are predicted 
to rise.

The Department of Haematology is fully approved 
by Clinical Pathology Accreditation and participates 
in National External Quality Assurance Schemes. 
The ADAS service participates in an International 
Benchmarking scheme run by the software suppliers 
“4S Information Systems”. The service won a national 
award sponsored by “NHS connecting for health” 
for innovative use of I.T. in the 2006 UK awards 
for Allied health professionals and health scientists. 
More recently Blackpool have been nominated for the 
“Team of the Year” and will be attending the Trust Ball 
and presentation evening.

Patient numbers have risen from over 2500 at the end 
of 2000 to nearly 5000 half way through 2010. The 
number of tests have risen from 30000 in 2001 to 
over 70000 in 2009. 

The referral process: 
Blackpool has a very successful electronic referral 
process that is accessed via the trusts intranet. Many 
other Clinics have shown great interest in how 
Blackpool process their new referrals. The presentation 
ran through a typical AF hospital “online” referral.

Patient profiles
A review of all the different types of patients dealt 
with on the Fylde Coast, the different INR ranges and 
clinical conditions.



 

The patient journey – DVT/PE
• Patient presents at Accident and Emergency (A+E) 
 with suspected DVT/PE
• Clinical Decision Unit (CDU) confirm diagnosis of
 DVT/PE
• DVT nurse sees patient and starts patient on 
 Warfarin 5mg + Tinzaparin cover for approx 8
 days.
• Patient referred to ADAS via electronic referral and 
 appointment made for day five at pathology Lab.     
• Patient attends Pathology on Day 5 for Venous INR. 
 This includes a weekend service when day 5 falls 
 on a Saturday or Sunday.
• Following INR result patient receives ADAS 
 counselling, is dosed for 3 days using Blackpool’s 
 locally agreed “Induction Algorithm” and advised 
 re Tinzaparin cover. If patient has reached 
 therapeutic range Tinzaparin is stopped.
• Counselling session includes appropriate clinic for 
 continued follow up.  
• Patient attends Pathology for day 8 testing and 
 dosing. Also further Tinzaparin advice given.
• After Day 8 patient is appointed to clinic of their 
 choice.
• Patient attends first outreach clinic and INR is 
 determined by “Near Patient Testing”. Warfarin 
 dose and time interval given to patient.
• Patient, if compliant, can now start to extend 
 appointment intervals for up to 12 weeks.
• 4 weeks before treatment plan ends, due to stop 
 letter sent to referring clinician.

• Next appointment date set for around treatment 
 plan end date.
• If Letter received to stop Warfarin patient advised 
 in clinic and records shut down.
• Patient discharged.

The patient journey – AF
• Patient diagnosed with AF by Physician or GP.
• Patient referred to ADAS via the electronic referral 
 system.
• ADAS administration send letter and Warfarin 
 information pack to patient. Letter includes 1st 
 appointment to attend Bridgeview Therapy Centre 
 and informs the patient to get Warfarin RX but NOT 
 to start treatment.
• Patient attends 1st appointment and baseline INR 
 is obtained, the patient has full Warfarin counselling 
 session. Preferred clinic is chosen at this point.
• The patient is started on 3mg Warfarin O.D. for 
 5 days.
• On Day 5 Patient attends Bridgeview for INR and is 
 tested and dosed accordingly with a next 
 appointment date to their preferred clinic.    

Patient education on their first visit was covered, along 
with Vitamin K administration in clinic.

Community clinics and domiciliary service
Sean gave an overview of all 14 of Blackpool’s 
outreach clinics, including numbers managed and 
geographical areas . 

Typical Clinic Staff resource 
• 2  Specialist BMS’s to dose, validate and advise
 patients.
• 3-4 MLA’s, depending on numbers, to run the 
 clinic.

Domiciliary service provision.
• Blackpool currently have 460 named patient 
 domiciliary visits.
• Strict protocol on Home visit referral from GP. 
 Patients should be housebound and require Home 
 visits by the GP.
• The Blackpool service is postcoded due to high 
 numbers. When visits are required outside the area, 
 usually for safety reasons, Blackpool requires the 
 co-operation of the district nurses to provide a 
 venous sample for INR.
• 3 MLA’s daily will perform 40+ home visits, 80/20 
 split venous/coaguchek. This has proved to be a 
 successful cost saving change. 
• Blackpool’s domiciliary service currently accounts 
 for 10% of their patient population, however the 
 number of patients receiving the service is 
 increasing month on month and is soon to reach 
 critical capacity as it is labour and time intensive.
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Performance V National
Blackpool was sixth overall within the DAWN Group 
benchmarking system for October 2009.

The move to DAWN version 7
Why Move?
The Hospital upgraded to Windows XP. To comply with 
the Trust everyone had to have an individual log in. 
DAWN version 6 had a generic log in and a lack of 
audit trail. DAWN version 6 Book in /Book out facility 
became inappropriate for satellite clinics. DAWN 
version 6 had therefore become redundant for the 
Blackpool model.

The Challenge of Remote Access
Satellite Trust sites provided direct access. How do 
clinics access network on non Trust sites?

3G technology was decided upon, utilising the 
current hospital provider; Vodafone. The networks 
team performed site visits for signal strength at clinic 
locations – this was reported as satisfactory for clinic 
use.    

One month prior to scheduled go live, there was 
the first test of 3G connection at non Trust site - No 
DAWN access! The hospital had decided to change to 
T.Mobile without consultation! 
Emergency site visits for signal strength confirmed 5 out 
of 8 sites had no T.Mobile signal! The original testing 
was only done in car park! Not inside buildings…. 

Networks team suggested “Virtual Private Network 
(VPN) Client” could be used. This meant that some 
sites had to be relocated due to phone point issues. 
Site tests were completed and accessibility confirmed 
at new sites. 

Lessons Learnt
• Don’t change provider mid switch!
• Test sites where you will be actually working and
 not the car park.
• Work closely with I.T. and always have a plan B.
• Use “direct access” where possible.

The current situation
All sites either Direct access or Via VPN. Blackpool 
have retained 3G as a “back up” and whilst it can 
be slow it will work at all but 1 site. I.T. remains a 
challenge, mainly due to off-site interference. Future 
outreach “supersites” will be direct access.  

Can Software Improve Patient Safety?
Syd Stewart, Managing Director, 4S DAWN 
Clinical Software 
Anticoagulation management is a high risk activity. 
For example, incidents reported to the UK National 

Patient Safety Agency (NPSA) between January 2007 
and January 2008 1 show that 4 incidents have led to 
death and 12 have led to serious harm. In fact, since 
the NPSA issued their anticoagulation management 
alert in 2007, the number of events has risen probably 
because of previous under reporting (see graph 
below:)

DAWN AC software is designed to be operated by 
a competent healthcare professional. If the software 
makes an inappropriate recommendation or makes 
an error or omission, the competent healthcare 
professional is expected to pick this up through their 
checking and overview processes. 

Safety is a complex, socio-technological problem for 
which there will be no simple solutions. 

People often have a perception that software cannot 
and will not fail, but this is not the case. Software error 
rates can vary dependent on the type of system, but 
the chances of software failing in general is much 
lower than human error rates. The risk of a mistake 
being made is decreased significantly when using 
anticoagulation software with automated printing and 
independent checking performed (around 1 in 11000 
patient years compared to a totally manual clinic with 
a risk of 1 in 7 patient years) 2.

Several near-miss events have been reported to us 
and as a consequence we have improved the product 
to prevent a recurrence of the events. This highlights 
the importance of upgrading your DAWN AC to the 
latest version.

Analysing the NPSA incidents above and the DAWN 
AC ‘near-miss’ incidents, the causes of the issues fall 
into the following four categories:



• Interfaces and Transitions, e.g., patients being
 admitted to hospital, discharged, etc.
• Monitoring and Follow-up Failures, e.g.,
 wrong dose given or inappropriate next test interval
• Confusion, e.g., patient dose instruction not clear
• Automation, e.g., letters printed automatically
 from DAWN AC and print job fails

It is recommended that all patients that are classed 
as being unstable or are going through a transition 
period are segregated from the rest and dealt with 
individually.

To reduce the risk of mishaps, it is recommended 
that the user keeps things simple, and has some daily 
routine key checks that can be performed to ensure 
that all patients have been dealt with appropriately.   

Information can be found on:
 1. http://www.nrls.npsa.nhs.uk/
 2. http://www.4s-dawn.com/dawnac/rmcon.htm

Use of Pre-Visit Patient Questionnaire for 
Education and Self-Reporting of Adverse 
Events
Dr Jason Fish, MD, MSHS, University of 
California, Los Angeles, (UCLA) CA, USA

The UCLA Anticoagulation Management Service 
(AMS) currently has enrolled 1200 patients and 
consists of two sites. The majority of patients receive 
their care via nurse visits utilizing fingerstick INRs. 
The remainder of the patients receive their care via 
telephone after undergoing a venipucture. Over the 
past two years, the UCLA AMS has been undergoing 
continuous quality improvement and, subsequently, 
has undergone many changes in processes to improve 
quality and safety. One of the biggest changes that the 
AMS has undergone is an updated patient education 
program. Patients enrolled in the AMS first start with 
an online tutorial program about anticoagulation. This 
tutorial provides a clear guide to advise patients on 
what Warfarin is used for, the risks and benefits to its 
use, and about things that can affect the efficacy of 
Warfarin, including foods and medications.

A second component of this quality improvement 
around patient education is the design and 
implementation of a patient visit intake form. The form 
asks key questions relevant to the safety of Warfarin 
(such as new medications, travel or surgical plans, or 
adverse events) as well as serves as a reminder to 
patients about these important areas. The survey is 
administered at every visit. Over the past year, UCLA 
and 4S have been partnering to utilize the ad hoc 
questionnaire feature in DAWN AC. The idea would 
be to move the paper form of the questionnaire to 
an online version. This move will serve two major 
functions: the data can be stored in DAWN AC which 
can then be pulled into key dosing reports, and quality 
reports can be generated using the data collected on 
the forms. An example of the form is below.

Since implementation of the new patient education 
program and the point-of-service nurse visit, the UCLA 
AMS has seen a dramatic increase in the average 
patient time-in-range (TIR). The graph below shows 
that the Point of Care Testing (POCT) sites have 
maintained a TIR over 70% and the non-point of care 
testing sites have been stable at around 60%.

2009-10 Data
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The next steps planned for the Anticoagulation Service 
in the future are to develop a mechanism to track and 
report on adverse events, and also to effectively log 
physician feedback on patient care and management.

Anticoagulation Monitoring in the Highlands 
– a new DAWN
Dr Peter Forsyth, Consultant Haematologist, 
Raigmore Hospital

Dr Forsyth described the challenges in dealing with 
anticoagulated patients across what is the UK’s 
largest, yet least densely populated Health Board 
area. Further challenges have been created by the 
resistance of most of the area’s GPs and the Health 
Board management to the introduction of a distributed 
network of point-of-care INR testing and dosing 
sites. This means that almost all INR testing and 
dose advice generation in the region is undertaken 
by a very resource-constrained, centralised service 
in Inverness. However, it can take 3 days for an INR 
sample to reach the laboratory and a further 3 days 
for a printed report to reach GP practices. In many 
GP practices, it was the arrival of the printed report 
that prompted communication with the patient, 
despite the results being available electronically to the 
practices much earlier. Thus, transportation delays, 
out-dated GP working practice, the lack of resource 
for the centralised service and the relatively limited 
functionality of DAWN AC V6 created great difficulties 
in the provision of a safe and responsive service 
for anticoagulated patients, particularly for new or 
unstable control cases.

The Inverness based service changed to the web-based 
DAWN AC 7.6 in early 2009 with the joint aims of 
creating a fully unified regional anticoagulation service 
with greater potential for supporting a distributed 
network of testing locations and enhancing the rate of 
communication with GP practices and patients.

Perhaps the biggest advantage so far of the new DAWN 
AC version has been the ability to e-mail results and 
letters to GP practices and patients via nhs.net. This 
means that GP practices no longer await the arrival of 
a printed INR report (nor do they have to remember 
to seek out patients results on the regional electronic 
results reporting service) before communicating with 
the patient. The result is delivered immediately to the 
GP practices’ reception service e-mail addresses for 
the practice teams to act upon. 

For the increasing numbers of patients that wish 
direct e-mail communication of their results it is now 
possible to deliver such reports (following the patients’ 
completion of a consent form). This provides even faster 
communication of advice to the patient as it bypasses 

the routine delay of results being communicated via 
GP practices and is especially useful when the GP 
practices are closed.

The main other benefits of DAWN AC version 
7.6 realised so far has been the greater efficiency 
and speed of the processes used in supporting the 
administrative and dosing process workload as well 
as the very useful electronic document archiving 
function. Without such efficiencies the resource 
constrained service could not have coped with the 
steadily increasing anticoagulation related workload 
in the region. 

Dr Forsyth concluded by describing several potential 
enhancements (particularly in relation to PAS 
interfacing and selection of correspondence delivery 
methods) to the DAWN AC system that he hoped 4S 
would develop quickly to further enhance the flexibility 
and efficiency of the system.

I “Spy” the Efficiencies of DAWN
Marlene Robinson, RN, BSCN, McMaster 
University, Canada

DAWN AC Software is relatively new to the Thrombosis 
Clinic at the Hamilton General Hospital (HGH). The 
Thrombosis clinic was initiated by Dr Turpie in 1974. 
The current patient populations include:
 • CVA, AF
 • Venous Thromboembolism- PE/DVT    
 • Valvular Disease
 • Thrombophilia
 • Warfarin: Resistant/Failure/Intolerance

Organizational structure of the clinic pre-DAWN 
described limited processes as well as current 
management practices using the card system. 
Problems encountered were:
 • limited patient information
 • duplicate cards being made/transcription
  errors
 • storage
 • lost cards
 • common phrase within the clinic “ I can’t find 
  Mr. Jones’ card”
 • expended energy in tracking unfound cards
 • filing at days end
 • cards were colour coded 
   - Research
   - Peri-Operative Bridging
   - Out-Patient 

Numerous challenges and research inefficiencies 
faced by the clinic were identified during the pre-
DAWN era. Issues involved repetitive aspects of the 
work.
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• Daily Workload
 o INR patient dosing prompted by lab notification
 o Inconsistent patient follow-up
 o Labour intensive
• Organization
 o Absence of standardized processes for clinic
  operations
  - referral process
  - missed follow up appointments/end of
   treatment
  - missed INR’s
• Communication
 o Inability to interface effectively within clinics
  scope

They were unaware of their inefficiencies!

Statistical holes included:
• Clinic/patient TTR best guess 
• Estimates only 
 o patient indication for OAC/ actively taking
  OAC
 o patient alternative use; Sintrom, LMWH’s
 o overall clinic size 
  - referral process
  - peri-operative bridging program
  - research patients 
• Inability to quantify outcomes data within out
 patient population

With an increase in patient volume it became clear 
that an alternative means of clinical management 
was required to improve the clinics ongoing structure, 
efficiency and safety. Dr. Alex Spyropoulos played a 
key role in facilitating and augmenting the introduction 
of DAWN AC to the Thrombosis Clinic. DAWN AC 
has allowed the Thrombosis Clinic to progress forward 
from past practices to a future full of many possibilities. 

Detailed and precise statistics, including patients by 
diagnosis, percentage time in range for each target 
range and outlier INRs are easily available

“Spying” Their Future
• centralized service for disease management
• incorporating new anticoagulants (Dabigatran  
 Apixaban)
• educational activities- externships/ medical students
• expansion of the anticoagulation clinic 
 o satellite clinics within their city/ province
 o incorporating special patient populations (RI, 
  obesity, pregnancy etc)
• utilizing DAWN AC for world wide benchmarking
• performing outcomes research/national registries

Summary
Nature defines Dawn;

as the time that marks the beginning of twilight 
before sunrise

HGH -Thrombosis Clinic defines DAWN AC; 
  as the means of our progression from the 
darkness of inefficiency towards enlightened clinical 

anticoagulation management

An Update on D-Dimers in Predicting 
Recurrence and most up-to-date Data on the 
Newer Drugs
Dr Eric Watts, Consultant Haematologist, 
Basildon Hospital

Evidence continues to mount that D-Dimer levels reflect 
the seriousness of the clinical state of thrombosis. 
The higher the level, the more serious the pulmonary 
embolus (i.e. the fatal and more severe cases), and 
the higher the level in patients following treatment for 
DVT, then the more likely they are to have a further 
thrombosis.

However, there are problems with standardisation of 
D-Dimer results and a wide range of techniques and 
normal levels make it difficult to make more specific 
conclusions and recommendations.  

Research projects continue and it is likely that the 
D-Dimer level during anticoagulation could be used 
as an indication that anticoagulation should continue, 
or for consistently low results that there would be a low 
risk of thrombosis when treatment is terminated.

New anticoagulants
Many new treatments are becoming available with 
a standard approach i.e. they are initially used to 
prevent thrombosis in orthopaedic surgery than in 
the treatment of established venous thrombosis and 
then as thromboprophylaxis for atrial fibrillation 
and in acute coronary syndromes.  There are new 
main contenders in the race to replace Warfarin, 
Dabigatran, Rivaroxaban and Apixaban and the 
relevant studies can be seen in the table.

The results at present demonstrate that in respect of 
preventing VTE and all causes of death, Dabigatran 
has demonstrated non-inferiority but Apixaban and 
Rivaroxiban have both demonstrated superiority albeit 
in small trials and further work will demonstrate if this 
is a consistent finding.  So far, most drugs have shown 
equivalent bleeding risks.

We still do not know the exact costs of these medicines 
but it is probable that they will cost at least £800 a 
year and possibly up to £1200.  The competition may 
well force prices down.

It is generally accepted that they will be more expensive 
than Warfarin. The cost of Warfarin is low but the cost 
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of monitoring will vary according to the clinic set up 
and how well the patient is controlled. The National 
Institute for Health and Clinical Excellence in the UK 
(NICE) have stated that a year’s Warfarin control 
costs in the order of £400, however our automated 
system at Basildon is very much cheaper and it is up to 
individual centres to decide how they run their service 
and what it will cost.  At present, patients who are well 
controlled on Warfarin will not benefit from the new 
drugs and discussions are going on between Primary 
Care Trusts (PCTs) and anticoagulant service providers 
as to whether unstable patients or other categories of 
patients, such as the housebound, should be switched 
onto the newer drugs at an increased cost.  Other 
categories that are being considered are patients with 
interacting drugs and other problems such as alcohol.  

We are currently checking through our DAWN records 
to see how many unstable patients we have who might 
then be tried on the newer drugs.  Being housebound 
does not necessarily justify a newer drug as the 
peripatetic dosing service using point of care testing 
or bringing samples back to the laboratory could be 
established, however all this requires negotiation with 
the PCT who are under pressure to make savings.

Patients who must take interacting drugs would be 
considered as a reasonable case for consideration 
but the general view is that those who are unstable 
because of poor compliance or because of alcohol 
should not be rewarded with a safer drug when they 
could easily solve the problems for themselves, the 
debate continues.

If results of future trials show a genuine superiority 
of the newer drugs for certain categories of patients 

then there will be a stronger imperative to change. At 
present the situation is evenly balanced and given the 
financial climate it is likely that most doctors and PCTs 
will opt for the cheaper option – i.e. Warfarin.

Lithium – A New Frontier
Mr Jeff Walker, Anticoagulant and Phlebotomy 
Services Manager, Mid Yorkshire NHS Trust

A recent National Patient Safety Alert, NPSA 2009/
PSA005 – Safer Lithium Therapy, bore a frightening 
similarity to the now famous NPSA 18 Safer Warfarin 
Therapy. Based on these similarities the anticoagulant 
service at Mid Yorkshire Hospitals NHS Trust was 
approached for some support as to addressing NPSA 
2009/PSA005.

On review the key points of NPSA 2009/PSA005 were 
found to be:
 • Monitoring in line with NICE guidelines
 • Reliable systems to communicate results from 
  lab to clinician
 • Ongoing verbal and written patient info
 • Blood test records for the patient
 • Prescribers / Issuers ensure regular monitoring 
  prior to prescribing and issuing
 • Identify and act upon interacting drugs

The similarities to NPSA 18 were remarkable so it was 
suggested that a “New DAWN” would provide full 
compliance to the safety alert. In conjunction with the 
staff at DAWN 4S a system was devised to monitor 
Lithium Therapy in the same way that other drugs 
could be monitored on other DAWN 4S systems.

 Dabigatran Rivaroxaban Apixaban

VTE prevention RE-MODEL RECORD 1 ADVANCE I 
(major orthopaedic surgery) RE-NOVATE RECORD 2 ADVANCE 2
 RE-MOBILIZE RECORD 3 ADVANCE 3
  RECORD 4

VTE prevention (medically ill) RE-SOLVE MAGELLAN ADOPT 

VTE treatment RE-COVER EINSTEIN-DVT AMPLIFY
 RE-MEDY EINSTEIN-PE AMPLIFY-EXT
 RE-SONATE EINSTEIN-EXT 

Stroke prevention in AF (SPAF) RE-LY ROCKET-AF ARISTOTLE
   AVERROES

Prevention of secondary events  — ATLAS 2 APPRAISE 2
in ACS   

Phase 3 Clinical Trial Program for Most Advanced New Oral Anticoagulants
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So why lithium?
Lithium treatment is used to treat mania in bipolar 
disorder and is often used in conjunction with 
antipsychotic drugs. As it can take up to a month for 
lithium to have an effect it is used as prophylaxis for 
depression and mania in bipolar disorder. Lithium 
salts have a narrow therapeutic/toxic ratio and 
should therefore not be prescribed unless facilities for 
monitoring plasma concentrations are available. The 
picture for Lithium is very similar to that for Warfarin, 
that being a highly effective drug but with a very 
narrow therapeutic range hence the requirement for 
regular monitoring.

The DAWN system delivers full compliance to NPSA  
2009/PSA005 and is easy to use with most functions 
fully automated. The system does not suggest dosages 
at the moment as this is in the hands of Psychiatric 
practitioners, however the recording and follow up of 
patients which were the major issues highlighted in the 
safety alert are fully covered.

What does it look like?
The similarity of the screen layout and system 
approach will allow staff who have previously used 
any of the DAWN 4S applications to quickly become 
familiar with the system and operate it with ease.

As yet, our partners in the mental health Trust have 
not found the required funding to adopt the DAWN 4S 
system to care for their Lithium patients but they are 
very keen to progress with the project.

Anticoagulant Dosing – Does Everyone Agree?
Dr Ian Jennings, UK National External 
Quality Assessment Service (NEQAS) (Blood 
Coagulation)

External Quality Assessment and Internal Quality 
Control are employed, both in point of care and 
laboratory settings, to ensure the quality and accuracy 
of INR results obtained on patients receiving oral 
anticoagulant therapy. However, little information is 
available on how that INR is used, i.e. the quality of 
oral anticoagulant dosing and patient management.

A United Kingdom National External Quality Assessment 
(UK NEQAS) exercise was carried out in 2010 to 
assess the degree of consensus over anticoagulant 
management for a set of clinical scenarios. A paper 
exercise was sent to over 1000 hospital laboratories 
and 2500 participants in the Point Of Care (POC) 
NEQAS programme. Anticoagulant dosing software 
was employed by 65% of the 852 centres responding 
in this exercise, with a higher proportion of POC users 
employing dosing software (74%). Approximately 85% 
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of hospital laboratories and 13% of POC centres using 
dosing software reported use of the DAWN system.
The four scenarios and analysis of the responses from 
participants are shown below:

Patient A was considered a straightforward case, with 
a single incident of VTE, and a very stable INR.  His 
case history prompted 95% of centres to recommend 
a target INR of 2.5, or range 2.0-3.0. A small number 
of centres recommended a higher range (for example, 
2.5-3.5), and several suggested a narrower range, of 
2.1-2.8. The large majority of centres (99%) suggested 
maintaining the current dose of 6mg/day, although 
there were suggestions both to increase the patient’s 
dose and to decrease it. One centre appeared to have 
transposed their recommendations for patients A and 
C. Recall intervals varied from 3 to 84 days; 52% of 
centres recommended recall in 28 days, and 24% 
recommended recall in 21 days. A higher proportion of 
those dosing manually recalled the patient in a shorter 
interval.

Patient B, on Warfarin for recurrent VTEs, had suffered 
a further event whilst on Warfarin, and despite an 
increase in dose 4 weeks earlier, the INR had dropped 
further. There was a split in recommendations for target 
INR – 65% of centres recommended a target of 3.5 
or range 3.0-4.0. 15% recommended a target of 2.5, 
and 11% recommended a target of 3.0. Recommended 
doses ranged from 2.6 to 9.2mg/day. 36% of centres 
suggested increasing the dose of Warfarin from 6mg 
to 7mg/day, and 11% recommended increasing to 
an average 6.5mg/day. 15 centres (2.4%) would 
have maintained the dose of 6mg/day, and 7 centres 
(1%) suggested decreasing the daily dose. There was 
variability in the doses recommended by the 3 most 
widely used Clinical Decision Support Systems (CDSS). 
Amongst DAWN users, 46% recommended 6.5mg/
day. 86% of RAT users recommended 7mg/day, and 
63% of INR Star users reported recommendations of 
between 7.2 – 7.5mg/day. 84 centres (13%) returned 
recommendations that could not be quantified in mg/
day. 11 centres (1.5%) recommended supplementing 
the anti vitamin K therapy by administration of low 
molecular weight heparin (LMWH). 72% of centres 
recommended retesting the patient after 7 days, with 
a further 21% recommending a shorter recall interval. 
A number of centres suggested that non-compliance 
should be considered in this patient.

Patient C was on long term Warfarin for atrial 
fibrillation. She had been stably controlled, but had 
recently started a course of antibiotics. Her INR had 
increased from 2.5 to 3.4. As for patient A, there 
was good concurrence over the recommended target 
INR – 95% recommending 2.5 or 2.0-3.0. Again, 
higher ranges and narrower ranges were reported 
by a minority of participants. 537 centres reported a 
dose that could be quantified in mg/day. 143 (27%) 
recommended maintaining the current dose of 3mg/

day, including 38% of centres dosing manually and 
15% of those using CDSS. A small reduction in dose was 
recommended by the majority of centres using CDSS – 
36% suggested 2.9mg/day and 19% 2.8mg/day.  22% 
of those dosing manually recommended 2.5mg/day 
and 19% recommended 2.0mg/day. Several centres 
noted that the patient’s dose should be reduced, but 
only until the course of antibiotics was completed. 143 
centres reported a dose that could not be quantified in 
mg/day. 104 (73%) of these recommended stopping 
Warfarin for 1-2 days before restarting.  The majority 
(70%) of centres recommended retesting the patient C 
after 7 days, though recalls ranged from 1 – 42 days. 
Of those centres suggesting the patient stop Warfarin 
until retesting, recalls of between 1-14 days were 
suggested. 

Patient D was a patient with heritable thrombophilia 
(protein C deficiency) and a family history of thrombosis. 
She had suffered a first VTE post-partum, and had 
previously been stable on Warfarin but her most recent 
INR was raised. 92% of centres recommended a target 
INR of 2.5 or range 2.0-3.0. Several recommended 
a range of 3.0-4.0, whilst others reported a narrow 
target range. 560 centres reported a dose that could 
be quantified in mg/day. 17 (6%) recommended 
maintaining the current dose of 6mg/day, and 4 centres 
(less than 1%) suggested an increase in dose. 50% of 
centres dosing manually and 25% of those using CDSS 
recommended a reduction in dose to 5mg/day, with 
22% and 34% respectively recommending 5.5mg/day. 
Amongst the most widely used CDSS, 54/67 DAWN 
users recommended 5mg/day, 28/49 RAT users 
(57%) recommended an average 5.4 mg/day, and 
113/160 INR Star users (70%) recommended either 
5.4 or 5.5mg/day. 110 centres reported a dose that 
could not be quantified in mg/day. 103 of these (94%) 
recommended stopping Warfarin for 1-2 days before 
restarting. 521/678 (77%) centres recommending a 
recall interval suggested retesting in 7 days, with a 
further 83 (12%) recommending a recall interval of 14 
days.  

A large number of additional comments were made 
by participants. The most frequent comments related 
to the time-consuming nature of completing this 
questionnaire and the difficulty in doing so with entry 
onto software systems. Some centres reported they 
were unable to enter these fictitious data onto their 
software systems, whilst others were unable to enter 
all the historical data onto their system, even though 
the views of CDSS companies had been sought during 
the design of the exercise to maximise compatibility of 
the data provided.  This may well have contributed to 
some of the differences observed in dosing and recall 
interval decisions, including variation seen by centres 
using the same software systems.  There is a clear need 
for further investigation of the variability in approach to 
managing patients on oral anticoagulant therapy.
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