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Introduction 

 

NHS England issued guidance for anticoagulant services during the COVID-19 pandemic 

including advice on the safe switching of patients on warfarin to direct oral anticoagulants 

(DOACs), where appropriate(1). As DOACs require less frequent blood testing, this 

supported the reduction of pressures being experienced by the NHS and the lowering of the 

risk of virus transmission. We have previously shown that this guidance was followed by 

increased switching of anticoagulants to DOACs(2).  

 

The use of DOACs in people with mechanical heart valves is not recommended and was 

explicitly advised against in the guidance issued during the switching programme(1). Despite 

this, the national patient safety team at NHS England received anecdotal reports of 

individuals with mechanical heart valves being inappropriately prescribed a DOAC as a 

result of the switching programme. A national audit would previously have been challenging 

on an issue such as this: however the establishment of the OpenSAFELY analytics platform 

for research and service improvement during COVID-19 raised the possibility of conducting 

a detailed analysis of adherence and breaches using the full raw pseudonymised linked 

electronic health records of almost the whole population.  

 

We therefore set out to describe prescriptions of DOACs to people with a record of 

mechanical heart valves throughout the COVID-19 pandemic in England, using 

OpenSAFELY. 

 

Material and Methods 

 

Working on behalf of NHS England, we used the OpenSAFELY framework to conduct a 

retrospective cohort study of DOAC prescribing to people with a record of mechanical heart 

valves across the full pseudonymised patient primary care records for 57.9 million people 

(97%) registered at a general practice in England using either TPP or EMIS software. 

 

Between September 2019 and May 2021, at the beginning of each month, we identified 

individuals aged 16 or older who had a SNOMED-CT code selected as being explicitly 

indicative of ever receiving a mechanical heart valve. We then ascertained the number of 

people who were also prescribed a DOAC in each month. People were classified as 

currently prescribed a DOAC if they had a DOAC prescription between March 1st 2021 and 

May 31st 2021. We describe the following characteristics of this population; age band, sex, 

ethnicity, quintile of Index of Multiple Deprivation (IMD), record of previous atrial fibrillation 

(AF) and specific mechanical valve code. All analytical code, results and clinical codelists 

used in this study are openly available for inspection and re-use at reports.opensafely.org. 
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Results  

 

We identified 15,457 people in the study cohort coded as having a mechanical valve at any 

time before the start of May 2021. Of these, 1,058 (6.8%) were identified as having been 

prescribed a DOAC between September 2019 and May 2021 of which 768 were currently 

prescribed a DOAC as of May 31st 2021.  

 

Among people coded to have a mechanical valve and currently prescribed a DOAC (Table 

1), 62% were male and 38% were female. 67% were of white ethnicity, 4% were non-white 

and 29% did not have a recorded ethnicity. The most common codes were “mechanical 

prosthetic aortic valve replacement - 174929002” (n= 538) and “mechanical prosthetic mitral 

valve replacement - 431339008” (n = 187). 85% had a previously recorded AF diagnosis. In 

practices using EMIS software, 7.6% of people coded as having a mechanical valve were 

prescribed a DOAC, vs 3.2% in practices using TPP software. 

 

The monthly number of people with a record of a mechanical valve who are also prescribed 

a DOAC between September 2019 and May 2021 is shown in Figure 1. We observed a 

progressive increase in the monthly number of people with mechanical valves prescribed 

DOACs, with an increase from 472 (35.8 per 1000 patients coded as having a mechanical 

valve) in September 2019 to 556 (40.4 per 1000 patients coded as having a mechanical 

valve) in May 2021. In the six months following the guidance, we observed a mean number 

of 557 (95% C.I = 538, 576), compared to a mean of 507 (95% C.I = 489, 525) in the six 

months prior.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 1.  Counts of people with mechanical valves currently prescribed a DOAC by 

demographic characteristics between March 2021 and May 2021. 

Characteristic Count of individuals 
coded as having a 
mechanical valve 
prescribed a DOAC 
(column % within 
category) 

Population coded as 
having a mechanical 
valve (column % within 
category) 

Total 768 (100.0) 13,777 (100.0) 

Sex Male 473 (61.6) 8,847 (64.2) 

Female 295 (38.4) 4,930 (35.8) 

Ethnicity White 516 (67.2) 8,427 (61.2) 

Non-white 32 (4.2) 1,177 (8.5) 

Unknown 220 (28.6) 4,173 (30.3) 

Age Band 16-49 22 (2.9) 2,087 (15.1) 

50-59 29 (3.8) 2,362 (17.1) 

60-69 74 (9.6) 3,041 (22.1) 

70-79 271 (35.3) 3,720 (27.0) 

80+ 372 (48.4) 2,567 (18.6) 

IMD Most deprived or Missing 97 (12.6) 2,560 (18.6) 

2 126 (16.4) 2,677 (19.4) 

3 162 (21.1) 2,956 (21.5) 

4 177 (23.0) 2,846 (20.7) 

Least deprived 206 (26.8) 2,738 (19.9) 

Mechanical valve code Mechanical prosthetic 
aortic valve replacement 

(174929002) 

538 (70.1) 9,660 (70.1) 

Mechanical prosthetic 
mitral valve replacement 

(431339008) 

187 (24.3) 3,297 (23.9) 

Other 43 (5.6) 820 (6.0) 

Record of previous atrial 
fibrillation 

Yes 655 (85.3) 4,913 (35.7) 

No 113 (14.7) 8,864 (64.3) 

EHR Software Vendor TPP  197 (25.7) 6,247 (45.3) 

EMIS  571 (74.3) 7,530 (54.7) 

 

 

 



Figure 1. The monthly number of people with a record of a mechanical valve who are also 

prescribed a DOAC between September 2019 and May 2021.  

 

Discussion 

 

We identified 768 patients with codes suggesting the presence of mechanical heart valves 

that are currently prescribed DOACs, indicative of potentially inappropriate prescribing. We 

observed a progressive increase of potentially inappropriate prescribing between September 

2019 and May 2021, with a 9.9% increase six months after the guidance was issued 

compared with six months before. 

 

Findings in context 

In the UK there are approximately 10,000 valve replacement operations every year and in 

aortic valve replacement surgeries, a mechanical valve is used in approximately one in 

six(3,4). We identified 15,457 people with a code for ever receiving a mechanical heart valve 

suggesting that not all mechanical valve replacements are explicitly coded in GP records. A 

US study showed an overall 1% rate of postoperative DOAC prescribing following surgical 

aortic or mitral valve replacement with mechanical valves between 2014 and 2017, in 18,000 

people with comparable sex and age distributions to our study(5). This is lower than the 

6.8% rate observed in this study. We have previously described differences in the 

prescribing of certain medicines between GP clinical systems(6). The reasons for the 

difference between EHR systems in this study is unclear but could be explained by true 

differences between EHR systems, the geographic variation in deployment of the systems(7) 

and differences in the roll-out of the switching campaign at the height of a global health 

pandemic.  

 

 

 

https://paperpile.com/c/ptmgc1/9sANN+czwX7
https://paperpile.com/c/ptmgc1/7I8W4
https://paperpile.com/c/ptmgc1/QGjrT
https://paperpile.com/c/ptmgc1/1I1PB


 

Strengths and Weakness 

The key strength of this study is the scale and completeness of the underlying raw EHR 

coded data, covering 97% of the English population. A limitation is in the comprehensive 

identification of people with a mechanical valve, as coded records may not explicitly state 

whether a valve is mechanical (e.g. 50733009 Replacement of mitral valve with prosthesis) 

which may have led to under-ascertainment on the scale of the issue. We may also have 

counted a small number of people who were prescribed a DOAC before receiving a 

mechanical valve replacement, if it was fitted between March 2021 and May 2021. Finally, 

some people may be legitimately prescribed a DOAC whilst on a mechanical valve in rare 

clinical circumstances, with a justification recorded in the clinical record in free text. This data 

is not available but is likely to only account for a small number of all such patients.  

 

Policy Implications and future research 

Anticoagulants are considered high risk in terms of patient safety(8) and many national 

organisations have taken action to highlight specific clinical scenarios in breach of guidance 

through national safety alerts, cascaded via letters and e-mail. For more targeted 

communication, using the analytical code in this report TPP and EMIS have directly alerted 

clinicians, through their EHR software, to draw attention to patients prescribed a DOAC who 

may have a mechanical heart valve. In addition, following an earlier version of this analysis 

NHS England issued a National Patient Safety Alert highlighting that clinicians should review 

affected patients. We will assess the impact of these two interventions in six months(9).  

 

This study demonstrates that a service with access to raw electronic health records data in 

near real time, such as OpenSAFELY, can be used to rapidly evaluate the impact of clinical 

guidance, and support rapid dissemination of audit and feedback via EHR software providers 

by sharing detailed code to identify specific classes of patient. We have made OpenSAFELY 

available to national NHS organisations for real-time monitoring and feedback, to measure 

and rapidly mitigate the direct and indirect health impacts of COVID-19 on the NHS. A 

regularly updated report is openly available at reports.opensafely.org. 

 

Further areas of investigation include: evaluating the impact of the rapid alert issued by 

EMIS and TPP, evaluating outcomes for those with a mechanical valve who may have 

inappropriately received a DOAC, and ascertaining the number of people for whom there is 

ambiguity on the type of valve they have received.  
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