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Medicines Data Landscape 
• Whole System Prescribing 

Medicine Programmes
• High Risk Medicines ++
• Antimicrobial Stewardship +
• Medicines in Pregnancy (Sodium Valproate)
• Cancer Medicines** 
• COVID response

- COVID medicines treatment in our hospitals 
- Impact on routine care - medicines*

* https://www.publichealthscotland.scot/our-areas-of-work/covid-19/covid-19-data-and-intelligence/covid-19-wider-impacts-to-the-health-care-system/
+ Bennie M, Malcolm W, Marwick CA, Kavanagh K, Sneddon J, Nathwani D. Building a national infection intelligence platform to improve antimicrobial stewardship and drive 
better patient outcomes: the Scottish experience. J Antimicrob Chemother. 2017;72(10):2938-2942.
**CMOP website https://ggcmedicines.org.uk/cmop/
++Guthrie B, Kavanagh K, Robertson C, Barnett K, Treweek S, Petrie D, Ritchie L, Bennie M. Data feedback and behavioural change intervention to improve primary care 
prescribing safety (EFIPPS): multicentre, three arm, cluster randomised controlled trial. BMJ 2016; 354:1-25

Outline  

https://www.publichealthscotland.scot/our-areas-of-work/covid-19/covid-19-data-and-intelligence/covid-19-wider-impacts-to-the-health-care-system/
https://ggcmedicines.org.uk/cmop/




What do we need in a medicines 
toolkit ? (MICPOP)

Patient

Outcome

Prescriber Medicine

Indication

Cost    (£)  



System Medicine Indication Cost Patient Outcome Prescriber

Primary care (PIS) ü ü ü ü ü ü

Hospital (all)
(HMUD) ü ü

Hospital Electronic prescription *
(HEPMA, n=6 Boards) ü ü ü1 ü ü

Chemotherapy (SACT) ü ü ü ü ü ü

Homecare prescriptions (2 
companies – approx. 90%) 

ü (ü) ü

What does Scotland have nationally at 
scale in the toolkit ? 

* In-patients only
ügood coverage; ü1 list prices only (derived from dm+d)
ü some coverage via record linkage



Building Medicines Surveillance 
capabilities in primary care



Polypharmacy / National Therapeutic Indicator 
metrics in NHS Discovery Platform
https://www.therapeutics.scot.nhs.uk/wp-content/uploads/2018/08/National-Therapeutic-
Indicators-Report-2018-19-Version-1.0.pdf

https://www.therapeutics.scot.nhs.uk/wp-content/uploads/2018/08/National-Therapeutic-Indicators-Report-2018-19-Version-1.0.pdf


Scotland Life-course Data 



Bennie M, Malcolm W, Marwick C, Kavanagh K, Sneddon J, Nathwani D.  Building a national Infection Intelligence Platform to improve antimicrobial stewardship and drive better patient outcomes
– the Scottish Experience.  Journal of Antimicrobial Chemotherapy 2017; DOI: 10.1093/jac/dkx229

https://www.isdscotland.org/Health-Topics/Health-and-Social-Community-Care/Infection-Intelligence-Platform/About-IIP/

The Scottish Infection 
Intelligence Platform (IIP)

Supporting Antimicrobial 
stewardship 

https://www.isdscotland.org/Health-Topics/Health-and-Social-Community-Care/Infection-Intelligence-Platform/


• Clinical Question – have reductions in primary care 
prescribing been associated with unintended harm through 
reductions in treatment of severe, bacterial respiratory tract 
infection ?

– Indicator conditions 
• peritonsillar abscess, mastoiditis or community acquired pneumonia at hospital 

admission 
• Patient cohort 

– April 2010 – March 2014
– N = 73,981 admissions 

– Data analysis (logistic regression) 
• Temporal changes in the proportion of patients treated with antibiotics within 30 

days prior to hospital admission
• 30 day mortality over time in patient cohort

Clinical Assurance 



. Antibiotic within 30 days of hospital admission

Death within 30 days of hospital admission 

https://www.isdscotland.org/Health-Topics/Health-and-Social-Community-Care/Infection-Intelligence-Platform/Communications/_docs/20162709_Poster_7b.pdf



• Around 2000 cases per 
year in Scotland

• Study:
– 3 year data 2010-2013
– Quantify  association 

between CDI and 
antibiotic prescribing 
using linked individual 
level data

C.difficile Infection (CDI) in Scotland

12



Data Linkage
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Up to 6 controls are 
matched on the basis of 
age, gender and location.
(n=7945)

CA-CDI: tested in the 
community or  tested 
within 48 hours of 
hospital admission
& no admission in previous 
3 months (n=1439)

All CDI cases with 
linked hospital records

ECOSS: Laboratory 
confirmed CDI cases

SMR01: Hospital 
Admissions

All the cases and controls will be linked to :
• SMR01 – comorbidity markers
• PIS: Prescriptions 

• Antimicrobials
• Proton pump inhibitors/H2 antagonists
• Drug counts

CA-CDI
matched 

population 
based controls

Analysed with 
conditional logistic 
regression 

HA-CDI



6.1 (4.8, 7.7)

5.4 (3.8, 7.8)

2.8 (2.4, 3.2)

2.2 (1.9, 2.6)

2.6 (2.3, 3.1)

Adjusted odds ratios for risk of community-associated CDI



Create prediction models for 
the risk of acquiring a 
healthcare associated 
infection (HAI)

Vision: real time data were 
available, could aid clinical 
decision making at point of GP 
consultation/hospital admission

Risk Prediction tools 
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National weekly data collection ongoing:
ü A&A
ü D&G 
ü Forth Valley 
ü Lanarkshire
ü Lothian
ü Greater Glasgow and Clyde 

Scotland: (09.03.2022) 
Total: Prescriptions
12,831,450  
Administrations:
75,947,786

Remit:  
Collection to support COVID 
pandemic planning and delivery 

* Hospital Electronic Prescribing 
and Medicines administration  

Hospital care 
HEPMA* Program Remit  (est. 2021) 



Drug use in hospitalised patients with 
COVID-19  
Tanja Mueller / Amanj Kurdi (modified) 

The purpose of the study was two-fold:
1. Obtain findings relevant for clinical practice; and
2. Understand the structure of HEPMA data, evaluate its practicality, and develop 

capacity for it to be used to support clinical care and evidence generation



Methodology 

• Retrospective cohort study, comprising 
– patients admitted to hospital with confirmed or suspected COVID-19 
– between 01.03.2020 and 10.11.2021 
– in six different Scottish Health Boards: Ayrshire & Arran; Dumfries & Galloway; 

Forth Valley; Greater Glasgow & Clyde*; Lanarkshire; and Lothian*

• Main data source: Hospital Electronic Prescribing and Administration 
System (HEPMA)

• Linked to the Early Estimation of Vaccine and Anti-Viral Effectiveness 
(EAVE II) COVID-19 surveillance platform, using CHI numbers

* NHS GGC 12.2020 onwards; NHS Lothian incomplete coverage



Study cohort

Overall, 4,063 COVID-19 patients were admitted to hospital and treated 
with at least one of the drugs of interest during the study period. 

Unsurprisingly, dexamethasone was the most prescribed drug; patient 
numbers for remdesivir and tocilizumab were comparatively small.

Of note, 18.6% of patients were treated with more than one of drugs of 
interest, in varying combinations.



Patient characteristics 

N (%) Full cohort
(N=4,063)

Dexamethasone
(N=3,094) *

Remdesivir
(N=68) *

Tocilizumab
(N=145) *

Median age (IQR) [years] 64 (52 – 76) 66 (54 – 78) 65.5 (55 – 74) 57 (44 – 66)

Age 18 – 40 [years] 504 (12.4) 342 (11.1) 5 (7.4) 31 (21.4)

Age > 70 [years] 1,526 (37.6) 1,277 (41.3) 24 (35.3) 27 (18.6)

Sex [male] 2,260 (55.6) 1,659 (53.6) 40 (58.8) 91 (62.8)

SIMD [most deprived] 1,227 (30.2) 927 (30.0) 31 (45.6) 42 (29.0)

SIMD [least deprived] 383 (9.4) 280 (9.0) 8 (11.8) 14 (9.7)

Unvaccinated 2,964 (73.0) 2,316 (74.9) 63 (92.6) 94 (64.8)

* Includes only patients treated exclusively with these drugs 



Concomitant medication 

Full cohort, n=4,063
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• The majority of patients had at least one 
prescription recorded in the six months 
directly preceding their hospital 
admission.

• Polypharmacy – i.e. taking 5 or more 
different medications – is wide spread, 
with excessive polypharmacy (i.e. more 
than 10 different drugs) being common.



Drug use over time 
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Drug treatment episodes *

Dexamethasone
(N=3,094)

Remdesivir
(N=68)

Tocilizumab
(N=145)

Prescription start time after 
admission (median, IQR) [days] 1 (1 – 3) 1 (1 – 3) 1 (1 – 3)

Duration of therapy (median, 
IQR) [days] ** 5 (2 – 8) 5 (3 – 5) 1 (1 – 1)

First dose (median, IQR) [mg] 6 (6 – 6) 200 (200 – 200) 800 (600 – 800)

Total dose (median, IQR) [mg] 24 (12 – 48) 600 (375 – 600) 800 (600 – 800)

* Includes patients with single drug-use only
** first to last day of treatment; may include treatment delays/missed doses



Hospital episodes and their outcome* 

COVID-19 was the primary diagnosis in 3,745 patients (92.2%) 

Overall, median length of hospital stay was 9 days (IQR 5 – 17)

In-hospital mortality was 24.7% (n=1,002), with 3,061 patients (75.3%) having been 
discharged alive

Of those patients discharged alive, 53 (1.7%) died within 28 days

*linkage to the EAVE II platform facilitated, e.g., the confirmation of indication and the description of 
hospital episodes and their outcome.



Medicines Data Landscape 
• Whole System Prescribing 

Medicine Programmes
• High Risk Medicines ++
• Antimicrobial Stewardship +
• Medicines in Pregnancy (Sodium Valproate)
• Cancer Medicines** 
• COVID response

- COVID medicines treatment in our hospitals 
- Impact on routine care - medicines*

* https://www.publichealthscotland.scot/our-areas-of-work/covid-19/covid-19-data-and-intelligence/covid-19-wider-impacts-to-the-health-care-system/
+ Bennie M, Malcolm W, Marwick CA, Kavanagh K, Sneddon J, Nathwani D. Building a national infection intelligence platform to improve antimicrobial stewardship and drive 
better patient outcomes: the Scottish experience. J Antimicrob Chemother. 2017;72(10):2938-2942.
**CMOP website https://ggcmedicines.org.uk/cmop/
++Guthrie B, Kavanagh K, Robertson C, Barnett K, Treweek S, Petrie D, Ritchie L, Bennie M. Data feedback and behavioural change intervention to improve primary care 
prescribing safety (EFIPPS): multicentre, three arm, cluster randomised controlled trial. BMJ 2016; 354:1-25

Summary  

https://www.publichealthscotland.scot/our-areas-of-work/covid-19/covid-19-data-and-intelligence/covid-19-wider-impacts-to-the-health-care-system/
https://ggcmedicines.org.uk/cmop/
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