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Research question:

Does urinary tract infection increase your risk of a heart attack or stroke?
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What do we know?
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What do we know?
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If we find a relationship between UTI and MI/Stroke, 

what might we do next to benefit Patients and the 

NHS?

ASPECT RCT

Aspirin after hospitalisation with pneumonia 

to prevent CV events

NIHR

£2.3Million

September 2021

Led by Bristol
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Key strengths:

Study design

 Self-controlled case series

 Linkage of microbiology data
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Self-Controlled Case Series (SCCS)

 MISSOURI uses a self-controlled case series (SCCS) design.

 A study design for which individuals act as their own control.

 Only individuals who have experienced an MI or stroke are

included.

 Exposure period: period of time after UTI when risk of MI or 

stroke is considered greater.

 An appropriate method to estimate the risk of an MI or

stroke when there are important differences between

individuals that do and do not experience UTI that might

introduce bias if assessed using a traditional method.
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Self-Controlled Case Series (SCCS)

Comparisons are made within individuals, comparing the rate of MI or 
stroke during exposed and unexposed periods. This eliminates bias caused 
by individual characteristics which do not change over time, such as sex.
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Investigating causal relationships between UTI and MI or stroke

Cases of MI or stroke

 2010 - 2020

 Welsh residents

 Aged 30 - 100

 UTI diagnosis

 Using microbiology, general practice, and inpatient 

hospital  data using the Secure Anonymised Information 

Linkage  (SAIL) Databank
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Defining UTI

UTI-related 

Read code 

in GP data

Antibiotic 

prescription in GP 

data

UTI-related ICD-10 

code in PEDW

Urine culture results in 

WRRS

Time frame Clinical scenario

Primary 

analysis

Yes Yes No Yes, showing bacterial 

growth of >=108 cfu/L 

and WBC>= 108/L

Three codes occur 

within a 7-day 

window

GP clinically suspected and microbiologically 

confirmed UTI

Secondary 

analysis 1

Yes Yes No Yes, showing mixed 

bacterial growth (any 

descriptor for ‘mixed 

growth’ or >3 

organisms).

Three codes occur 

within a 7-day 

window

GP clinically suspected UTI with mixed growth

Secondary 

analysis 2

Yes Yes No No Same day GP clinically diagnosed and treated UTI. It is 

important to consider this group as not all 

individuals with suspected UTI have urine 

culture, and limiting to those with culture is 

subject to selection bias.

Secondary 

analysis 3

Yes Yes No Yes, showing bacterial 

growth of < 107 cfu per 

litre

Three codes occur 

within a 7-day 

window

UTI is clinically suspected but not supported by 

microbiology. This group is important to 

understand if early symptoms and signs of acute 

MI or stroke are attributed to UTI.

Secondary 

analysis 4

No No Yes Yes, showing bacterial 

growth of >=108 cfu/L 

and WBC>= 108/L

Two codes occur 

within a 7-day 

window

UTI diagnosed and/or treated in hospital

Secondary 

analysis 5

Yes, OR 

ICD-10 

code

Yes, OR ICD-10 

code

Yes, OR: UTI Read 

code AND 

antibiotic Read 

code

Yes, showing bacterial 

growth of >=108 cfu/L 

and WBC>= 108/L

Two/three codes 

occur within a 7-

day window

GP clinically suspected and microbiologically 

confirmed UTI or UTI diagnosed and/or treated in 

hospital
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Welsh Results Reports Service (WRRS) Data

Davies G, et al. (2022) The Welsh Results Reports Service (WRRS) Data: Wales Population-Scale Pathology Data, A National Data Asset. 
Available at: https://popdatasci.swan.ac.uk/wp-content/uploads/2022/04/Data-Explained-The-Welsh-Results-Reports-Service-WRRS-
Data.pdf 

The WRRS “allows health care professionals 
(HCPs) across Wales to access, enter and view 
laboratory results for pathology requests and 
any other associated results across all health 
boards in Wales, from both primary and 
secondary care, regardless of where they were 
requested, tested or provided back to patients 
in Wales.” (Davies et al, 2022)

https://popdatasci.swan.ac.uk/wp-content/uploads/2022/04/Data-Explained-The-Welsh-Results-Reports-Service-WRRS-Data.pdf
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Task – Identify UTIs

Each test 
request has 

multiple 
result rows

• Organism (e.g. e-coli)

• Culture / weight of growth (how much of the 
organism is present)

• White blood cell count

• Red blood cell count

• Antibiotic resistance / sensitivity

Multiple result 
codes for each 
item

Single urine test request

Single UTI outcome

Total of 942 different result codes linked to the urine tests of interest



Multiple result codes measure 
the same result – need to ensure 

all relevant codes are being 
captured
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Challenges

Determining whether a UTI test is 
positive is not straight forward –

expert advice required

WRRS data source new to the 
SAIL databank and the project 

team

Many WRRS fields are free text so 
there is inconsistency and some 
data is redacted prior to being 

released to the project

Test request and result names are 
not always unique so a 

combination of names and codes 
needs to be used

How to ensure consistent result 
grouping when working with 

inconsistent values – e.g. 
significant growth vs >10^8
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Process

Agree the test request names and codes – which samples are we interested in?

Identify all result codes recorded under those requests

Review results codes list to establish codes of interest

Group result codes which record the same result

Review which codes appear in combination and with what frequency – ensuring 
we have sufficient results per test

Group result values – categorise values with different units and combination of 
quantitative and qualitative results

Assigning UTI outcomes - Agreeing the result value combinations required to 
confirm presence of a UTI

Adjust codes 
for MISSOURI 
cohorts

Revise code 
list following 
further 
exploration

Revise code 
list based on 
usable result 
values

Refine UTI 
outcomes 
following 
expert input
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Agreed UTI Outcomes
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Output

• A method for extracting UTI results from the WRRS and 
identifying the UTI outcome

• This method is already being adopted by another project 
investigating UTIs

• UTI outcomes can be linked to other data within SAIL, 
enabling MISSOURI to investigate the link between UTIs and 
subsequent MIs and Strokes from hospital (PEDW) and 
primary care (WLGP) data


