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Abstract 

Background

Between December 2021 and June 2023, COVID-19 medicine delivery 
units (CMDUs) in England offered antiviral medicines and neutralising 
monoclonal antibodies (paxlovid, sotrovimab, molnupiravir, 
remdesivir, and casirivimab/imdevimab) to non-hospitalised 
individuals with COVID-19, identified at high risk of developing severe 
outcomes. In order to prescribe and supply medicines CMDUs were 
required to notify NHS England of every prescription via an electronic 
form. This data was supplied to OpenSAFELY, a secure analytics 
platform for electronic patient records, as the COVID-19 
“Therapeutics” dataset. We aimed to explore the analytic potential of 
the dataset for research into the use and effectiveness of these 
therapeutics offered by CMDUs.

Methods

Working on behalf of NHS England, we assessed the content and data 
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quality of the COVID-19 Therapeutics dataset within OpenSAFELY. We 
focused on therapeutics provided in outpatient settings by CMDUs. 
We described for each field the: data format, completeness and 
summarised its content.

Results

The COVID-19 Therapeutics dataset contained 18 columns and 58,590 
rows of data, for 54,435 distinct patient IDs (92.9%) treated in 
outpatient settings. The dataset was well-structured, with 
completeness of almost all fields of 100%. The dataset included details 
on the specific treatment received, date administered, high-risk 
group(s) to which the patient belonged and the region in which they 
were assessed.

Conclusion

The COVID-19 Therapeutics dataset is well-structured, complete, and 
is suitable for research. It is linked to other data sources in 
OpenSAFELY (e.g., primary care), enabling important research on the 
impact of treatment and health disparities.

Keywords 
SARS-CoV-2, COVID-19, Covid Medicine Delivery Unit, antivirals, 
antibodies, electronic health records
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          Amendments from Version 1
In response to reviewer feedback, we have made several updates 
to our manuscript, including:

•   �Abstract: We added the names of the COVID-19 
treatments and suggested potential future uses of the 
data. We also shortened the description of OpenSAFELY 
and removed the sentence “The values were largely 
plausible.”

•   �Introduction: We expanded the background by adding 
the names of the treatments delivered through COVID-19 
Medicine Delivery Units (CMDUs) and clarified that “Each 
CMDU followed the national specification for selecting 
patients for treatment.”

•   �Methods: We clarified the patient coverage of the 
dataset by specifying that “We access and analyse only 
the data for patients registered with TPP practices, i.e. 
approximately 40% of England’s registered patients.” We 
also added details about the availability of the “Date of 
symptom onset” and “risk cohort” information in the data.

•   �Discussion: We revised the terminology used for patient 
treatment status, changing “Treatment complete” to 
“Approved,” to better reflect the data source.

•   �Figures and Tables: We updated Table 2 to include 
additional footnotes clarifying the date of symptom onset 
and risk cohort fields.

Any further responses from the reviewers can be found at 
the end of the article

REVISED

Introduction
From December 16th 2021 to June 26th 2023, regional  
COVID-19 medicine delivery units (CMDUs) offered antivi-
ral medicines, including oral antivirals and neutralising mono-
clonal antibodies (nMABs), to non-hospitalised people with  
COVID-19 across England. Available treatments were  pax-
lovid, sotrovimab, molnupiravir, remdesivir, and casirivimab/
imdevimab. Each CMDU followed the national specification 
for selecting patients for treatment1. Eligibility criteria varied 
slightly for each individual treatment, but broadly, those eligible  
were patients aged 12 and over with SARS-CoV-2 who were 
believed to be at increased risk of severe COVID-19 out-
comes (e.g., solid organ transplant recipients and people with 
chronic kidney disease)1. CMDUs were required to notify NHS 
England, the national body for managing the NHS in England,  
of every prescription via an electronic form.

OpenSAFELY is a new secure analytics platform for elec-
tronic patient records built by our group on behalf of NHS 
England to deliver urgent academic and operational research 
during the COVID-19 pandemic2. In OpenSAFELY, pseu-
donymised primary care records are analysed in situ within 
the secure data centres of electronic health record software  
providers. TPP is one such provider, and OpenSAFELY-TPP 
covers about 40% of English general practices. Analyses run  
across all patients’ full raw pseudonymised primary care  
records, with patient-level linkage to various other data sources.

To enable important research into the use, effectiveness 
and safety of antivirals and nMABs offered in outpatient  
settings, collated data from NHS England was linked in  

OpenSAFELY-TPP and made available to researchers as the 
COVID-19 Therapeutics dataset.

Here we set out to systematically assess the content and 
data quality of the COVID-19 Therapeutics dataset within  
OpenSAFELY-TPP, focussing on the subset of therapeutics 
offered in outpatient settings by CMDUs. We described for  
each field: data format, completeness, and summarised its con-
tent. This paper is intended to support all studies using the  
COVID-19 Therapeutics dataset in OpenSAFELY-TPP, to 
inform and increase transparency of research into the use and  
effectiveness of COVID-19 therapeutics.

Methods
Data source
The COVID-19 Therapeutics dataset was supplied by NHS  
England. Most medicines in the NHS are paid for through  
overall hospital contracts or “tariffs’’. However, certain  
“high-cost” or specialised medicines are excluded from  
tariffs, including COVID-19 therapeutics. Detailed information  
about such treatments is entered in the CMDU through systems 
such as BlueTeq, and passed to the responsible commissioner to 
enable payment, producing a detailed dataset including patient 
details3. OpenSAFELY-TPP obtained the national COVID-19 
Therapeutics dataset directly from NHSE who received it 
from BlueTeq. Data was supplied weekly from 27th Jan 2022 
to 28th June 2023, in alignment with the end of the national  
“COVID-19 treatment services” (26th June)4, after which,  
COVID-19 therapeutics were funded and managed as part 
of routine, decentralised NHS services. Forms held in the  
BlueTeq system but not approved, e.g., those not yet sub-
mitted to NHS England or where treatment was decided 
against, were not supplied to OpenSAFELY; included statuses  
are shown in Table 1.

In line with OpenSAFELY standards on privacy and security, the 
national COVID-19 Therapeutics dataset was linked to primary 
care records in the secure data warehouse of TPP, who make the  
Electronic Health Record software for >40% of GPs in England.  
OpenSAFELY is deployed inside their data infrastructure for 
secure analysis. This linkage was done using hashed NHS  
numbers. Linked data related to patients’ clinical risk, treat-
ment types and timings. The region of the CMDU was also 
included, but all fields pertaining to Trust, Trust Organisation 
Data Service (ODS) code and Clinical Commissioning Group  
(CCG) name were not linked. We access and analyse only 
the data only for patients registered with TPP practices, i.e.  
approximately 40% of England’s registered patients.

The dataset included information for those who received 
treatment in either outpatient settings (i.e., those who were  
non-hospitalised and received treatment by CMDUs) or  
inpatient settings (i.e., while hospitalised). We focussed our 
investigation on outpatient settings, as our aim was to explore 
the analytic potential of the dataset for research into the  
use and effectiveness of these therapeutics offered by CMDUs.

Dataset validation
We assessed the dataset schema, data formats, completeness 
and range of values. We compared the date values in different 
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date columns, and assessed how many patients had more than 
one record, and which columns differed in such cases. To  
minimise disclosure risks, row/patient counts were rounded to 
the nearest 5 and numbers below 7 suppressed5. Percentages  
were calculated after rounding, which may result in mismatches 
with totals.

Analysis was initially carried out in January 2022 when the first 
data was supplied. Here, we repeated the analysis to provide  
a complete overview of the final dataset.

Ethics approval
This study was approved by the Health Research Authority 
(Research Ethics Committee reference 20/LO/0651, 02/04/2020) 
and by the London School of Hygiene and Tropical Medicine  
Ethics Board (reference 21863, 02/04/2020).

Dataset validation
Full list of fields
When linked to OpenSAFELY-TPP, the last import of the 
COVID-19 Therapeutics dataset in June 2023 contained 18  
columns and 110,140 rows. 53% of rows were for therapeutics 
prescribed in an outpatient setting (58,590/110,140), with the 
remaining 47% prescribed to inpatients, not analysed here.  
Table 2 provides a complete list of each column, with a brief 
description of the field type and specification, distinct values  
and missing values.

Key fields
The field CurrentStatus reflects the status of the BlueTeq form  
(Box 1) and was in 99.9% of rows ‘Approved’ (58,535/58,590). 
FormName contained 40 different values, reflecting the name 
and version of the patient registration form used to regis-
ter the treatment. As we used the field COVID_indication 
to filter the dataset on non-hospitalised patients, the field 
holds the singular value ‘non_hospitalised’. Diagnosis was  
equal to ‘Covid-19’ in all rows. Intervention was key for  

identifying the type of treatment. The five different values and 
number of occurrences in the dataset in descending order were:  
‘Paxlovid’ (40.0%; 23,455/58,590), ‘Sotrovimab’ (36.3%; 
21,290/58,590), ‘Molnupiravir’ (23.2%; 13,565/58,590), ‘Rem-
desivir’ (0.6%; 325/58,590), ‘Casirivimab and imdevimab’ 
(0.1%; 55/58,590). The interventions molnupiravir, sotrovimab 
and casirivimab/imdevimab had corresponding columns for 
the high-risk groups and date of symptom onset (columns 
starting ‘MOL1’, ‘SOT02’, and CASIM05’ respectively).  
Similar fields were later created for paxlovid and remdesivir  
but not supplied to OpenSAFELY.

Date fields
There were two fields in datetime format related to when  
treatment took place: Received and TreatmentStartDate. The 
Received date was generated when the form was submit-
ted, and ranged between 16/12/2021 and 26/6/2023 while  
TreatmentStartDate was entered by the clinician and could  
represent either a future planned start date or a past date at 
the time of form submission. For TreatmentStartDate, 0.07%  
of values (40/58,590) were before the date at which 
CMDUs were launched across England (16/12/2023) and 
0.02% of values (10/58,590) after the last date the data was 
loaded (28/6/2023). The Received date was the same as the  
TreatmentStartDate in 45.7% of rows (26,750/55,590) and later 
than the TreatmentStartDate in 44.6% of rows (26,130/55,590, 
with a median difference of 14 days [Q1-Q3:5-40])  
(Table 3).

A further three fields were supplied in date-like format but  
supplied in an unstructured format: MOL1_onset_of_symptoms, 
SOT02_onset_of_symptoms, and CASIM05_date_of_symptom_ 
onset. Each of these reflect the date of COVID-19 symptom  
onset reported by the patient, corresponding to the particu-
lar intervention under consideration i.e., MOL1_onset_of_ 
symptoms for molnupiravir, etcetera. We found that the dates  
were inconsistently formatted (e.g., dd.mm.yy or d/m/yy).

Table 1. Overview of BlueTeq Form statuses and corresponding use and meaning that were included in the COVID-19 
Therapeutics dataset supplied to OpenSAFELY-TPP by NHS England.

BlueTeq Form 
statuses

Use and meaning

Approved The request for treatment has been submitted by a COVID-19 medicine delivery unit (CMDU) and meets all 
the validation criteria in the form.

Treatment Not 
Started

The request for treatment has been most likely “Approved” after which a user at a CMDU has gone to the 
record and used the “End of Treatment” function and selected “Treatment not Started”. Using this function, 
the date at which the treatment was not started is recorded. The user at the CMDU also enters a supporting 
text explaining the reason for not starting treatment (e.g. because the patient died).

Treatment 
Stopped

As with above. The user at the CMDU used the “End of Treatment” function and selected “Treatment Stopped”. 
The date at which the treatment was stopped is recorded with a supporting text.

Treatment 
Complete

As with above. The user at the CMDU used the “End of treatment” function and selected “Treatment 
Complete”. Of note, the “End of Treatment” function is rarely used when a treatment is complete. The status 
of a request for treatment is automatically moved to “Treatment Complete” if a “Continuation” of treatment is 
requested, typically used for chronic conditions where the previous request covered a given time period. This 
is not applicable for COVID-19 therapeutics currently.
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Table 2. Summary of the COVID-19 Therapeutics dataset in OpenSAFELY-TPP filtered on outpatients.

Column Name Description Type Length Nullable Distinct 
Values

Missing Values

Patient_ID Pseudonymised patient ID bigint 8 No 54,435** 0 (0%)

AgeAtReceivedDate Age int 4 Yes 98 0 (0%)

Received Date form submitted datetime 8 Yes 558 0 (0%)

Intervention Intervention/therapeutic 
name

varchar 1,000 Yes 5 0 (0%)

Diagnosis Diagnosis varchar 1,000 Yes 1 0 (0%)

CurrentStatus Status of form/application varchar 1,000 Yes 4 0 (0%)

FormName Name of form varchar 1,000 Yes 40 0 (0%)

TreatmentStartDate Treatment start date 
(actual/planned)

datetime 8 Yes 607 1-7 (0%)

Region Region of CMDU varchar 1,000 Yes 7 0 (0%)

MOL1_onset_of_symptoms Date of symptom onset 
(Molnupiravir)

varchar 1,000 Yes 946 45,030 (76.9%)

MOL1_high_risk_cohort Risk cohort (Molnupiravir) varchar 1,000 Yes 70 45,115 (77.0%)

SOT02_onset_of_symptoms Date of symptom onset 
(Sotrovimab)

varchar 1,000 Yes 2,413 37,400 (63.8%)

SOT02_risk_cohorts Risk cohort (Sotrovimab) varchar 1,000 Yes 87 37,505 (64.0%)

CASIM05_date_of_symptom_onset Date of symptom onset 
(Casirivimab/ imdevimab)

varchar 1,000 Yes 22 58,535 (99.9%)

CASIM05_risk_cohort Risk cohort (Casirivimab/ 
imdevimab)

varchar 1,000 Yes 12 58,535 (99.9%)

COVID_indication Treatment setting/
indication

varchar 1,000 Yes 1 0 (0%)

Count Number of forms int 4 Yes 4 0 (0%)

Der_LoadDate Data load date varchar 1,000 Yes 1 0 (0%)
The number of distinct values and missing values is shown for each column of data. Counts of missing values are rounded to the nearest 5 and 
small numbers shown as “1-7”. * For a description of these dataset characteristics we refer to the open OpenSAFELY documentation and references 
available therein6. ** Number of distinct Patient_IDs have been redacted to the nearest five. Date of symptom onset and risk cohort information 
was only supplied to OpenSAFELY-TPP for sotrovimab, molnupiravir, and casirivimab/imdevimab; and these fields were only completed when they 
corresponded with the Intervention.

Table 3. Comparison of the values of ‘Received’ and 
‘TreatmentStartDate’ fields of the COVID-19 Therapeutics dataset in 
OpenSAFELY-TPP.

Comparison Number of 
Occurrences (%)

Median Difference 
in Days [ICR]

Received < TreatmentStartDate 5,710 (9.7%) 1 [1-2]

Received = TreatmentStartDate 26,750 (45.7%) -

Received > TreatmentStartDate 26,130 (44.6%) 14 [5-40]

TreatmentStartDate is missing 1-7 (0%) -
ICR = Interquartile Range [Quartile 1 - Quartile 3].

Page 6 of 15

Wellcome Open Research 2025, 9:425 Last updated: 19 AUG 2025



Other fields
Region appeared to be an automatically generated field  
based upon the location of the CMDU submitting the form, 
and corresponding to the seven NHS England regions: 
‘East of England’, ‘London’, ‘Midlands’, ‘North East and 
Yorkshire’, ‘North West’, ‘South East’, and ‘South West’.  
AgeAtReceivedDate ranged between 0-100 and was never 
missing: 0 may have been supplied when age was unknown. 
Both region and age would normally be derived from linked 
GP records in EHR analysis so we did not explore these fields  
further. Der_LoadDate was ‘28/6/2023’ for all rows in the  
final import of the dataset in OpenSAFELY-TPP.

Three text fields (derived from tick-boxes) represented the  
high-risk group(s) to which the patient was considered to belong, 
corresponding to the particular intervention under consideration: 
MOL1_high_risk_cohort (molnupiravir), SOT02_risk_cohorts 
(sotrovimab) and CASIM05_risk_cohort (Casirivimab/imdevimab). 
Date of symptom onset and risk cohort information was only 
supplied to OpenSAFELY-TPP for these three drugs, as the cor-
responding information for the other available treatments was  
collected later. In total there were 16 distinct risk groups  
available for selection (Table 4). When more than one box was 
checked, risk groups were joined by the word ‘and’. There were 
70, 87 and 12 distinct combinations of risk groups, for mol-
nupiravir, sotrovimab and casirivimab/imdevimab, respectively.  
Because these were selected from checkboxes, they were highly 
consistent, although the options and what they represented 
changed over time1,7. For example, there were two variations on  
“rare neurological conditions/diseases” (Table 4).

Completeness
Completeness of most fields was 100% (Table 2). Excep-
tions were fields relating to symptom onset date and risk 
groups for each treatment (Molnupiravir, Sotrovimab and  
Casirivimab/imdevimab). By filtering the data by treatment 
(using the field Intervention), we verified that the correspond-
ing symptom onset fields were always complete, except for  
1-7/13,565 rows for molnupiravir; and the high-risk group 
fields were only occasionally missing for molnupiravir and  
sotrovimab (0.66% [90/13,565] and 0.49% [105/21,290] rows 
respectively) and always complete for Casirivimab/imdevimab.

Duplication
There were 54,435 distinct patient IDs present in the 
data (92.9% of the 58,590 rows in total). Of these, 92.9% 
appeared once (50,550/54,435), 6.7% twice (3,630/54,435), 
0.4% three times (240/54,435), and <0.1% four times or 
more (15/54,435). Patients with multiple records most com-
monly had different values for Received, TreatmentStartDate,  
AgeAtReceivedDate, Intervention, or both Intervention and 
one of the treatment date fields (Table 5). The field Count,  
representing the number of forms submitted for a patient, was  
in 99.8% of rows 1 (58,490/58,590) and 2 or more in the  
remaining 100 rows.

Analysing the COVID-19 Therapeutics dataset within 
OpenSAFELY-TPP
The COVID-19 Therapeutics dataset covering antiviral and 
nMABs prescriptions from December 2021 to June 2023 was 
made available to researchers within the OpenSAFELY-TPP 

software framework, to inform responses to the COVID-19 
pandemic. The provision of this data for researchers incorpo-
rated findings from the present work, for example, the date of  
symptom onset fields were excluded due to their unstructured 
format. We also removed identical duplicates, and processed 
the risk groups for ease of use (e.g., allowing all three columns  
to be queried together and splitting out those previously joined  
by “and” to more standard comma separation).

The guidance to query the COVID-19 Therapeutics dataset 
using ehrQL (Electronic Health Records Query Language) 
via OpenSAFELY-TPP is published online and available 
to all6. ehrQL is a query language custom built to retrieve  
records from the OpenSAFELY database. It was designed  
by the OpenSAFELY team specifically for use with EHR data  
but is portable to other settings8. Table 6 provides an example 
of the ehrQL code used to include information on COVID-19 
Therapeutics prescriptions within an OpenSAFELY “dataset  
definition”; this code is used to define a cohort.

Strengths and limitations
The provision of the COVID-19 Therapeutics dataset to  
OpenSAFELY-TPP by NHS England allows researchers to 
conduct important research into these therapeutics’ real-world  

Table 4. Distinct risk groups 
in the COVID-19 Therapeutics 
dataset in OpenSAFELY-TPP. 

Risk Group

Downs syndrome

HIV or AIDS

IMID*

haematologic malignancy

haematological diseases

immune deficiencies

liver disease

primary immune deficiencies

rare neurological conditions

rare neurological diseases

renal disease

sickle cell disease

solid cancer

solid organ recipients

stem cell transplant recipients

None
Note some terms represent 
wider eligible groups, e.g. “Downs 
syndrome” also includes other 
chromosomal disorders, and some 
criteria changed over time1,6. * IMID 
= Immune-Mediated Inflammatory 
Disorder.
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use and effectiveness. We efficiently re-used a dataset  
collected for administrative purposes, not adding any further  
burden on CMDUs (or hospitals). The availability of the  
COVID-19 Therapeutics dataset in OpenSAFELY-TPP means 
that this information can be readily combined with data from  
primary and secondary care (e.g., hospital admissions).

The dataset was well-structured, with completeness of almost  
all fields of 100% and the data values had a high level  
of plausibility. The dataset included details on the specific 
treatment received, date administered, high-risk group(s)  
to which the patient belonged and the region in which 
they were assessed. The dataset is made available for all  

researchers in OpenSAFELY and linked to other data sources, 
enabling important research. To date, the incorporation of 
the COVID-19 Therapeutics’ dataset in OpenSAFELY-TPP  
has been important for monitoring who has received these  
therapeutics9, and assessing the comparative effectiveness10–12  
and effectiveness13 of these therapeutics. This report can sup-
port future research of these therapeutics in OpenSAFELY-TPP,  
or elsewhere using the present dataset or similar data.

Some of our findings were suggestive of minor data quality 
issues. In 99.9% of records the treatment status was “Approved”, 
and as such “Treatment complete” was very rarely used. This 
indicates that forms were completed at the time of treatment 

Table 5. Duplicate patients. Patients appearing more than once in the COVID-19 
Therapeutics dataset in OpenSAFELY-TPP and fields that differed in each appearance.

Field Patient 
Count

Patients with multiple 
records (N = 3,885)

Total distinct 
patients (N = 54,435)

Received 3705 95% 6.8%

TreatmentStartDate 3550 91% 6.5%

AgeAtReceivedDate 2165 56% 4.0%

Intervention 1815 47% 3.3%

Intervention_AND_Received 1710 44% 3.1%

Intervention_AND_
TreatmentStartDate

1670 43% 3.1%

Region 150 4% 0.3%

SOT02_risk_cohorts 145 4% 0.3%

MOL1_high_risk_cohort 90 2% 0.2%

none_of_these 40 1% 0.1%

CurrentStatus 35 1% 0.1%

Table 6. Example of ehrQL code used in an OpenSAFELY-TPP dataset 
definition to query the Therapeutics dataset.

prescribed_paxlovid = ( 
  covid_therapeutics.where(covid_therapeutics.intervention.is_in([“Paxlovid”])) 
   .where(covid_therapeutics.covid_indication.is_in([“non_hospitalised”])) 
  .where( 
        covid_therapeutics.treatment_start_date.is_on_or_between( 
          “2021-12-16”, “2023-06-26” 
      ) 
    ) 
  .sort_by(covid_therapeutics.treatment_start_date) 
  .first_for_patient() 
)

The example ehrQL (Electronic Health Records Query Language) code above flags the 
first prescriptions of all patients who were prescribed paxlovid in an outpatient setting 
between 16 December 2021 and 26 June 2023, in the COVID-19 Therapeutics dataset. 
Further guidance on querying the COVID-19 therapeutics dataset via an OpenSAFELY-TPP 
dataset definition can be found online.
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decision and not updated (or resubmitted) when treatment was 
complete. In our investigation of the difference between date 
treatment was received and date of treatment start, we found 
that there is often a delay between a patient being assessed for 
treatment and the form being submitted. As new updates of the 
data were provided continuously to OpenSAFELY between  
January 2022 and June 2023, to allow for timely analy-
ses, there may have been some delay in finding the correct 
number of people treated over time. While the nature of how 
the data was collected (i.e., using forms with pre specified val-
ues to select from) there were very few fields which were  
able to contain implausible values, some patients appeared in the 
data multiple times and it is not known whether multiple treat-
ments were given (if different) or other reasons for multiple 
forms being submitted. We did have access to a field for a vari-
able called Count which represents how many times patients 
have appeared in the data, but this field appeared to repre-
sent a count of duplicates which were aggregated prior to data  
being shared with OpenSAFELY. The fields representing the 
date of symptom onset were supplied in inconsistent format and 
could not be automatically converted to dates in the same for-
mat; these fields were therefore not made available for research-
ers to use, in line with OpenSAFELY policies. Symptom onset  
and high-risk group fields were not supplied to OpenSAFELY 
for a subset of interventions (Paxlovid, remdesivir). Validation 
was only possible for two fields (age and intervention) and  
that the validity of one of these (intervention) fields has 
already been discussed in detail in another paper and we did  
not seek to explore this any further within this paper9. 

It would be useful to have data on individuals assessed at 
CMDUs for whom treatment was not approved, e.g., those found 
to be ineligible, to better facilitate future analyses of compara-
tive effects. Here we focused our investigation on therapeutics  
supplied in outpatient settings. It is also of interest to explore 
the potential use of the dataset in hospital settings, and we  
encourage and invite other research teams to explore this.

Ethics and consent
This study was approved by the Health Research Authority 
(Research Ethics Committee reference 20/LO/0651) and by 
the London School of Hygiene and Tropical Medicine Ethics  
Board (reference 21863).

Data sharing
Primary care records managed by the GP software provider, 
TPP were linked to the COVID-19 Therapeutics dataset through 
OpenSAFELY and were linked, stored and analysed securely 
using the OpenSAFELY platform, https://www.opensafely.
org/, as part of the NHS England OpenSAFELY COVID-19 
service. Data in OpenSAFELY include pseudonymised data  
such as coded diagnoses, medications and physiological 
parameters. No free text data are included. All code is shared 
openly for review and re-use under MIT open license at  
https://github.com/opensafely/covid-therapeutics-notebook. 
Detailed pseudonymised patient data is potentially re-identifiable 
and therefore not shared.

Information governance
NHS England is the data controller for OpenSAFELY-TPP; TPP 
is the data processor; all study authors using OpenSAFELY 
have the approval of NHS England14. This implementation of 
OpenSAFELY is hosted within the TPP environment which  
is accredited to the ISO 27001 information security standard  
and is NHS IG Toolkit compliant15.

Patient data has been pseudonymised for analysis and  
linkage using industry standard cryptographic hashing tech-
niques; all pseudonymised datasets transmitted for linkage onto 
OpenSAFELY are encrypted; access to the platform is via a  
virtual private network (VPN) connection, restricted to a small 
group of researchers; the researchers hold contracts with NHS 
England and only access the platform to initiate database  
queries and statistical models; all database activity is logged; 
only aggregate statistical outputs leave the platform environ-
ment following best practice for anonymisation of results such  
as statistical disclosure control for low cell counts16.

The service adheres to the obligations of the UK General 
Data Protection Regulation (UK GDPR) and the Data Pro-
tection Act 2018. The service previously operated under 
notices initially issued in February 2020 by the Secretary of 
State under Regulation 3(4) of the Health Service (Control of 
Patient Information) Regulations 2002 (COPI Regulations),  
which required organisations to process confidential patient 
information for COVID-19 purposes; this set aside the require-
ment for patient consent17. As of 1 July 2023, the Secretary of 
State has requested that NHS England continue to operate the 
Service under the COVID-19 Directions 202018. In some cases 
of data sharing, the common law duty of confidence is met  
using, for example, patient consent or support from the  
Health Research Authority Confidentiality Advisory Group19.

Taken together, these provide the legal bases to link patient 
datasets using the service. GP practices, which provide access 
to the primary care data, are required to share relevant health  
information to support the public health response to the  
pandemic, and have been informed of how the service  
operates.

Data availability
Access to the underlying identifiable and potentially  
re-identifiable pseudonymised electronic health record data 
is tightly governed by various legislative and regulatory  
frameworks, and restricted by best practice. The data in  
OpenSAFELY is drawn from General Practice (GP) data across  
England where TPP is the data processor. TPP developers  
initiate an automated process to create pseudonymised records 
in the core OpenSAFELY database, which are copies of 
key structured data tables in the identifiable records. These  
pseudonymised records are linked onto key external data 
resources that have also been pseudonymised via SHA-512  
one-way hashing of NHS numbers using a shared salt.  
Bennett Institute for Applied Data Science developers and 
PIs holding contracts with NHS England have access to the  
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OpenSAFELY pseudonymised data tables as needed to develop 
the OpenSAFELY tools. These tools in turn enable researchers  
with OpenSAFELY data access agreements to write and execute  
code for data management and data analysis without direct 
access to the underlying raw pseudonymised patient data,  
and to review the outputs of this code. All code for the full  
data management pipeline, from raw data to completed results 
for this analysis, and for the OpenSAFELY platform as a whole  
is available for review at https://github.com/OpenSAFELY.

The data management and analysis code for this paper was  
led by HC and contributed to by LN, PI, SD and RS.

Software availability statement
Source code available from: https://github.com/opensafely/covid-
therapeutics-notebook.

License: Data was extracted using SQL and analysed in  
Python in line with the relevant OpenSAFELY access policy20
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Strengths:
Clarity and Structure: The abstract is well-organized and easy to follow. It clearly states the 
purpose, methods, results, and conclusion, making it straightforward for the reader to 
understand the research. 
 

1. 

Relevance of Topic: The research is highly relevant given the ongoing interest in COVID-19 
therapeutics. Exploring the potential of the dataset for further research adds value to public 
health efforts. 
 

2. 

Data Quality and Completeness: The authors effectively communicate the high quality 
and completeness of the dataset, which is a significant strength. This is crucial for inspiring 
confidence in future research that may use this dataset. 
 

3. 

Data Availability: The availability of the dataset to all researchers through OpenSAFELY is 
an important point that enhances transparency and reproducibility in research.

4. 

 
Areas for Improvement:

Background: 
 
 - The introduction could briefly mention the specific types of antiviral medicines and 
monoclonal antibodies offered by the CMDUs. This would give a clearer picture of the scope 
of treatments involved. 
 - The phrase “non-hospitalised individuals with COVID-19, identified at high risk” could 
benefit from elaboration. What defines “high risk”? Are there specific conditions or factors 
that categorize these patients? 
 

1. 

Methods: 
 

2. 
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- The abstract mentions that the data quality and content of the dataset were assessed, but 
it would be helpful to provide more detail on how this was done. Were specific data quality 
metrics (e.g., missingness, validity checks) used? Even a brief mention of key methods could 
enhance transparency. 
- If possible, the methodology could specify whether any additional analyses (e.g., basic 
statistical summaries, trends over time) were conducted on the dataset. 
 
Results: 
 
- The abstract indicates that 92.9% of patient IDs were treated in outpatient settings, but it 
would be useful to clarify whether the remaining 7.1% were excluded from the analysis or if 
they had different characteristics. 
 - The term “values were largely plausible” is somewhat vague. What specifically was 
checked for plausibility (e.g., consistency with clinical guidelines)? Providing a bit more 
insight here would strengthen the credibility of the results. 
 

3. 

Conclusion: 
 
- While the dataset is said to be "well-structured" and "complete," the conclusion could 
briefly mention what kinds of research questions or areas this dataset would be most 
suitable for (e.g., efficacy of specific treatments, health disparities). 
- The availability of the dataset for researchers is a key strength, but it would be useful to 
mention any known limitations or areas where further data collection might be needed. For 
example, are there any biases or gaps (e.g., underrepresentation of certain demographics)?

4. 

Style and Readability:
The abstract is clear, but it could benefit from a slightly more engaging tone, particularly in 
the introduction and conclusion, to capture readers’ attention. 

○

The phrase “values were largely plausible” could be replaced with more precise language, 
such as “data values were consistent with expected clinical outcomes.”

○

Overall Suggestions:
Expand on how the CMDUs identified high-risk patients and the specific treatments offered.○

Add more detail on the methods used to assess data quality.○

Clarify whether the 7.1% of patient IDs were excluded or treated differently.○

Specify what kinds of research this dataset can support in the conclusion.○
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Is the rationale for creating the dataset(s) clearly described?
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Are the protocols appropriate and is the work technically sound?
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Are sufficient details of methods and materials provided to allow replication by others?
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Are the datasets clearly presented in a useable and accessible format?
Partly
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The presented “data note” is a concise summary of the OpenSAFELY Therapeutics dataset, 
describing its content as well as pertinent aspects of data quality. Briefly, the therapeutics dataset 
comprises prescribing records on a number of medications – antiviral drugs and neutralising 
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monoclonal antibodies – used in an outpatient setting to prevent hospitalisations in vulnerable 
patients with COVID-19. These treatments were initiated in COVID-19 medicines delivery units 
(CMDUs) across England between December 2021 and June 2023. 
 
The rationale for creating the therapeutics dataset has been highlighted, and the variables within 
the dataset are clearly described; the work underpinning the development of the dataset appears 
technically sound, and methods and processes in place to provide access to data, conduct 
analyses, and disseminate findings adhere to current standards, both technically and ethically. 
Data availability and quality seem acceptable for research purposes. 
 
While the manuscript is informative, well-written, and easy to read overall, there are a few details 
that could be clarified to facilitate understanding of the broader context and avoid 
misinterpretations of data and/or outputs.

Did all CMDUs provide the same service, following the same protocols/guidelines, in a 
similar manner? Or were there any differences between service providers that may need to 
be taken into consideration when analysing data? And were these units available to all 
patients, across England (or were these only accessible to specific patients, or with any 
regional differences)? 
 

1. 

If the OpenSAFELY data provider (TPP) only covers about 40% of English GP practices, what 
does this mean with regards to data availability and population coverage of the 
therapeutics dataset? Were the CMDUs attached to or independent of a GP practice? Were 
COVID-19 therapeutics prescription also collected through several data provides but only 
TPP data was collated within the OpenSAFELY data environment? 
 

2. 

It would be helpful to clarify how exactly data was collected; it seems this was done through 
an electronic system – possibly at the time of prescribing – but not all data was collected in a 
standardised form, and also not always in a very timely manner? In addition, is there any 
information available on whether treatment was, indeed, given and/or completed, 
considering that the “end of treatment” field was not mandatory? This is likely not an issue 
for one-off treatments given at the clinic (sc, iv) but what about multi-day oral treatments, 
were there take-home options? 
 

3. 

Was there a particular reason to not supply symptom onset/risk group fields for 
Paxlovid/remdesivir patients?

4. 

Additional minor comments:
It would be helpful to include the names of the included medicines in both the abstract and 
the introduction. 
 

○

Presenting the share of unique IDs as a percentage of the overall number of records 
(54,435/58,590, 92.9%) is not necessarily the most useful of summaries; perhaps better to 
state what the other records indicate (e.g., subsequent treatment episodes?). 
 

○

A footnote in table 2, indicating the reason for the high level of missing values in the onset 
of symptoms/high risk group variables, would be beneficial (in addition to the explanation 
provided in the text).

○

 
Is the rationale for creating the dataset(s) clearly described?
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Yes

Are the protocols appropriate and is the work technically sound?
Yes

Are sufficient details of methods and materials provided to allow replication by others?
Partly

Are the datasets clearly presented in a useable and accessible format?
Yes
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Reviewer Expertise: Pharmacoepidemiology, Drug Utilisation Research, Health Services Research, 
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I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard, however I have 
significant reservations, as outlined above.

 
Page 15 of 15

Wellcome Open Research 2025, 9:425 Last updated: 19 AUG 2025


