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Abstract

Aims: Andexanet alfa was recommended by the National Institute for Health and
Clinical Excellence (NICE) as an option in the management of life-threatening gastro-
intestinal bleeding in patients taking apixaban or rivaroxaban in May 2021. A recent
UK-wide survey of local hospital protocols for the use of andexanet alfa suggested
that practice across the United Kingdom is highly variable. In January 2025, NICE
was unable to make a recommendation on the use of andexanet alfa for reversing
anticoagulation in adults with intracranial haemorrhage. We set out to report trends
and variation in the uptake of andexanet alfa across the NHS in England, using the
new OpenPrescribing Hospitals platform.

Methods: To assess the uptake of andexanet alfa, we analysed pharmacy stock con-
trol data from NHS trusts in England using the openly available Secondary Care Med-
icines Dataset. Analysis was restricted to NHS trusts with 24-h consultant-led
emergency care activity.

Results: Between May 2021 and June 2025, 19 608 vials of andexanet alfa were
issued in NHS trusts in England. There was wide variation in the timing and speed of
uptake across NHS trusts. Substantial variation was also observed between NHS
Regions in England.

Conclusions: The use of andexanet alfa varies markedly between NHS regions and
between NHS trusts in England. This study is the first analysis of adoption of a new
treatment using the OpenPrescribing Hospitals platform, which is expected to pro-

vide a generalizable framework for similar analyses in the future.
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1 | INTRODUCTION

The National Institute for Health and Clinical Excellence (NICE)
recommends andexanet alfa (AA) as an option in the management
of life-threatening gastrointestinal (Gl) bleeding in patients taking
(NICE TA697, May 2021)1 The
recommendation was based on findings from the single-arm
ANNEXA-4 trial where 90 patients with major Gl bleeding received

AA and 85% were found to have good or excellent haemostatic

apixaban or rivaroxaban

efficacy.?

A subsequent trial, ANNEXA-I, randomized patients with
DOAC-associated intracranial haemorrhage to AA or usual care and
found a reduction in haematoma expansion but no improvement in
clinical outcomes including death or disability3; however, the trial
was not powered for these outcomes. Both trials show that
AA increases the risk of thrombosis, predominantly arterial. In
January 2025, NICE confirmed it was not able to provide a recom-
mendation about the use of AA in the NHS for reversing anticoa-
gulation from apixaban or rivaroxaban in adults with intracranial
haemorrhage.*

Andexanet alfa is also expensive.® The National Health Service
(NHS) list price is approximately £15 000 per patient. Whilst the NHS
receives a discount for AA, the amount is commercially sensitive and
confidential.! In this context, a recent UK-wide survey of local hospi-
tal protocols for the use of AA suggested that practice across the
United Kingdom is highly variable.®

Although primary care prescribing data has been extensively used
for variation in care analysis, until recently, there was no open access
to hospital medicines usage data. As of July 2021, the NHS Business
Services Authority has published the Secondary Care Medicines Data
(SCMD), which contains data on the quantity of individual medicines
and devices issued by all NHS trusts in England.” This dataset requires
domain and technical knowledge to access, process and link to other
data sources before it can be analysed. We have developed the Open-
Prescribing Hospitals (https://hospitals.openprescribing.net/) platform
to remove these technical barriers and provide an easy-to-use inter-
face to this data.? The platform is free to use and available for use by
any interested user.

To assess the adoption of this new high cost treatment by NHS
hospitals and to demonstrate the potential of OpenPrescribing Hospi-
tals, we set out to use the platform to report the volume of AA issued
in secondary care trusts in England and identify regional trends and

variation.

2 | METHODS

We accessed AA usage data between May 2021 and June 2025
through the OpenPrescribing Hospitals platform.”° The primary
underlying data source is the Secondary Care Medicines Data
(SCMD), collated by Rx-info and published by the NHS Business
Services Authority (NHSBSA).” The SCMD contains issued phar-
macy stock control data from all NHS Acute, Teaching, Specialist,

What is already known about this subject?

o Andexanet alfa was approved by NICE for the reversal of
apixaban and rivaroxaban in life-threatening gastrointes-
tinal bleeding in 2021.

e In 2025, NICE announced that it was unable to make a
recommendation about the use of andexanet alfa for
reversing anticoagulation in adults with intracranial hae-
morrhage in the NHS.

o Andexanet alfa is expensive, and a survey of local hospital

trust protocols suggested that uptake would be mixed.

What this study adds?

e This study shows substantial variation in the speed and
extent of uptake of andexanet alfa across hospital trusts
in England.

e This study shows marked regional variation in the use of
andexanet alfa.

Mental Health and Community trusts in England. The OpenPre-
scribing Hospitals Platform additionally links to the dictionary of
medicines and devices (dm + d) and Organisation Data Service
(ODS), which provide more detailed product and organization
information.%12

Using publicly available A&E Attendances and Emergency Admis-
sions data published by NHS England, we identified NHS trusts with
24-h consultant-led emergency care activity reported in the last
6 months (January 2025-June 2025).*% Trusts known to specialize in
paediatric or women's health were excluded. Further analysis of AA
usage was restricted to these trusts.

To assess regional variation in AA issuing, we calculated a
6-month rolling average of the monthly quantity of issued vials bro-
ken down by NHS region. To investigate the issuing of AA within
each NHS region relative to apixaban and rivaroxaban use, we
extracted both primary care prescribing data from OpenPrescribing
and secondary care issuing data from OpenPrescribing Hospitals for
apixaban and rivaroxaban between May 2021 and June 2025.1415
For both, the quantity of apixaban and rivaroxaban prescribed or
issued was converted to a quantity in Defined Daily Doses (DDDs)
for all preparations where this is possible, using DDD values specified
in the World Health Organization ATC/DDD index.* A full list of the
products captured can be found in Table S1. This was aggregated by
NHS region.

For each NHS region, we then calculated the monthly number of
AA vials issued by NHS trusts, standardized per 100 000 DDDs of
apixaban and rivaroxaban, using combined primary and secondary
care usage data. Both the absolute and relative number of AA vials

issued are plotted as time series charts.


https://www.guidetopharmacology.org/GRAC/LigandDisplayForward?ligandId=7576
https://www.guidetopharmacology.org/GRAC/LigandDisplayForward?ligandId=6390
https://www.guidetopharmacology.org/GRAC/LigandDisplayForward?ligandId=6388
https://hospitals.openprescribing.net/
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FIGURE 1 (A) The monthly number of vials of AA issued in secondary care between May 2021 and June 2025 by NHS region (6-month
rolling average). (B) The monthly number of vials of AA issued in secondary care per 100 000 DDDs of apixaban and rivaroxaban issued in both
primary and secondary care, by NHS region (6-month rolling average).
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To identify trust-level variation, we calculated percentiles each
month using individual trust quantity values. Decile bands are plotted
on a time series chart, on which a selection of individual trusts are
overlaid.

The recommended dose of AA is five vials for the low dose regi-
men or nine vials for the high dose regimen.r” This was used to

calculate the number of low and high dose regimens patients had
been treated with across the study period.

All data are openly available.” No ethical approval was sought for
this analysis. Code for data management and analysis are openly avail-
able for inspection and re-use at github.com/ebmdatalab/op-
hospitals-andexanet.
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FIGURE 2 The monthly number of vials of AA issued in secondary care in five large NHS trusts between May 2021 and June 2025. The
shaded deciles represent variation in monthly counts of AA vials issued across all included trusts. The individual trusts are reported as a 6-month

rolling average of the monthly counts of AA vials issued.
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21 | Nomenclature of targets and ligands

Key ligands in this article are hyperlinked to corresponding
entries in http://www.guidetopharmacology.org and are perma-
nently archived in the Concise Guide to PHARMACOLOGY
2021/22.8

3 | RESULTS

We identified 121 trusts with emergency care activity. Three trusts
with paediatric or women's only emergency care activity were
excluded (Table S2). A total of 19 608 vials of AA were issued
between May 2021 and June 2025, with 117/118 (99.2%) eligible
trusts issuing AA in the study period (Table S2). Assuming all vials had
been administered, between 2179 (19 608/9 vials, high dose regimen)
and 3921 (19 608/5 vials, low dose regimen), patients have been trea-
ted as of June 2025 in England.

Figure 1A shows the 6-month rolling average number of vials of
AA issued in each of the seven NHS regions in England. There is
regional variation in the total quantity of AA issued and the speed
of uptake. The extent of variation has increased over time. From
May 2022, most AA was issued in the Midlands. The number of
vials of AA issued in each NHS region relative to the number of
DDDs of apixaban and rivaroxaban issued in both primary and sec-
ondary care is shown in Figure 1B. The regional rate of AA issued
relative to apixaban and rivaroxaban issuing is low, reaching a maxi-
mum monthly value of 2.7 vials/100 000 DDDs in the North West
in June 2025. The relative issuing of AA shows similar regional vari-
ation, with the highest relative rates in the Midlands and the
North West.

There was also variation in uptake amongst NHS trusts (Figure 2,
note for interpretation of decile ranges that the trust median is zero
until mid-2024). Total usage since May 2021 for the 25 trusts with
most usage is reported in Figure S1.

4 | DISCUSSION

This is the first study to describe the marked variation in adoption of
AA in England. Our data demonstrate widespread uptake of AA since
the publication of the NICE TA in May 2021 and are consistent with
AA being present on the Royal College of Emergency Physicians Anti-

t17 but also suggest widespread low usage in many trusts. It is

dote lis
the first publication from the OpenPrescribing Hospitals platform,” a
new, openly accessible project to enable anyone to analyse medicines
issued in NHS trusts England using open data; it builds on the suc-
cessful delivery of openprescribing.net, an analytic platform for pre-
scribing data in primary care with 20 000 users per month.*

The openly available SCMD s a rich data source. However, there
are limitations in the use of stock control data where patient level

medicines usage is not available. For this reason, we cannot determine
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whether the AA has been used for indications outside NICE recom-
mendations, for example, intracranial haemorrhage. Where a trust has
not issued AA, we cannot be sure whether this because it has not
been issued yet (e.g., not been prescribed for a patient) or whether
the trust does not hold stock. Similarly, we were unable to differenti-
ate when AA was issued but not administered to a patient. Further,
there are limited options for a suitable denominator when assessing
medicines issued in secondary care. It is, for example, challenging to
define the catchment population for each trust. Other trust-level fea-
tures, such as whether they are referral sites, are not available. How-
ever, the regional variation in AA issuing relative to apixaban and
rivaroxaban use indicates that differences in DOAC prescribing alone
do not fully account for the observed variation in AA use. Finally,
actual cost is not reported in the SCMD (only indicative cost, which
does not reflect the discounts applied by the manufacturer for
the NHS).

The study highlights considerable variation in the uptake of a
new, expensive agent. This wide variation is likely due to variation in
local protocols, which are influenced by individual clinicians' interpre-
tation of the evidence.® This raises important questions for policy
makers and those responsible for local clinical guidance implementa-
tion. Following the recent termination of the NICE technology
appraisal for AA for DOAC-associated intracranial haemorrhage, our
tool provides an opportunity to repeat this analysis to measure the
impact of the decision in hospital trusts in England in a future study.
For clarity on the risk and benefit of AA for Gl haemorrhage, a ran-
domized controlled trial is needed: Until a trial is commissioned, the
natural variation identified here may provide an opportunity to esti-
mate effectiveness, using treating hospital as an instrumental variable.
This study provides the first window into the adoption of a new high
cost treatment by NHS hospitals, from a platform that is expected to
produce a generalized service describing varied adoption of many
such treatments in the future. Further research is required to under-
stand the reasons why AA is used heavily in some centres and not at

all in others.
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