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Long-Term Cardiovascular Risk and
Management of Patients Recorded in
Primary Care With Unattributed Chest Pain:
An Electronic Health Record Study

Kelvin P. Jordan "=/, PhD; Trishna Rathod-Mistry “=", PhD; James Bailey, BSc; Ying Chen “, PhD;
Lorna Clarson, PhD; Spiros Denaxas, PhD; Richard A. Hayward, PhD; Harry Hemingway, MB BChir;
Danielle A. van der Windt “/, PhD; Mamas A. Mamas “*, DPhil

BACKGROUND: Most adults presenting with chest pain will not receive a diagnosis and be recorded with unattributed chest
pain. The objective was to assess if they have increased risk of cardiovascular disease compared with those with noncoronary
chest pain and determine whether investigations and interventions are targeted at those at highest risk.

METHODS AND RESULTS: We used records from general practices in England linked to hospitalization and mortality information.
The study population included patients aged 18 years or over with a new record of chest pain with a noncoronary cause or
unattributed between 2002 and 2018, and no cardiovascular disease recorded up to 6 months (diagnostic window) afterward.
We compared risk of a future cardiovascular event by type of chest pain, adjusting for cardiovascular risk factors and alterna-
tive explanations for chest pain. We determined prevalence of cardiac diagnostic investigations and preventative medication
during the diagnostic window in patients with estimated cardiovascular risk >10%. There were 375 240 patients with unat-
tributed chest pain (245 329 noncoronary chest pain). There was an increased risk of cardiovascular events for patients with
unattributed chest pain, highest in the first year (hazard ratio, 1.25 [95% ClI, 1.21-1.29)), persistent up to 10 years. Patients with
unattributed chest pain had consistently increased risk of myocardial infarction over time but no increased risk of stroke. Thirty
percent of patients at higher risk were prescribed lipid-lowering medication.

CONCLUSIONS: Patients presenting to primary care with unattributed chest pain are at increased risk of cardiovascular events.
Primary prevention to reduce cardiovascular events appears suboptimal in those at higher risk.
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ent for the first time in primary care with chest

pain.'"® General practitioners or family physicians
may pursue investigations in those for whom coronary
heart disease is considered a diagnostic possibility,
and may diagnose angina or a noncoronary cause
such as gastroesophageal disease, musculoskeletal
disease, or anxiety.” Many patients, however, will not
receive a specific diagnosis, but will be considered to
have an unattributed cause for their chest pain."?® Risk

Each year, between 1% and 3% of adults will pres-

factors for future cardiovascular events are more prev-
alent in those who have unattributed chest pain com-
pared with the general population,® and they have an
increased future incidence of cardiovascular disease
compared with those without chest pain.®'©

In our previous study of 172 000 patients presenting
for the first time with chest pain in UK primary care be-
tween 2002 and 2009, we reported that most patients
did not have a diagnosis recorded at first presentation
or in the next 6 months and generally did not undergo
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CLINICAL PERSPECTIVE

What Is New?

e This study of over half a million patients using
linked primary and secondary care data has
shown that patients presenting to primary care
and recorded with unattributed chest pain are
at increased risk of coronary events over the fol-
lowing 10 years.

e Primary prevention, such as prescribing of lipid-
lowering medication, to reduce future cardio-
vascular events in those at higher risk appears
suboptimal.

What Are the Clinical Implications?

e Better targeting to identify those most at risk
for investigation and preventative measures
may help reduce the population burden of car-
diovascular events given the high incidence of
patients with unattributed chest pain in primary
care.

diagnostic testing. We found that those recorded with
unattributed chest pain had an increased risk of car-
diovascular events, and myocardial infarction specif-
ically, over 5 years compared with those diagnosed
with noncoronary chest pain. Although the risk of fu-
ture myocardial infarction was lower than in patients
initially diagnosed with angina, the absolute number of
patients with a future myocardial infarction was nearly
5 times higher in the cohort with unattributed chest
pain because of its greater size.* Since the time pe-
riod used in our previous study (2002-2009), there
have been changes in the way that chest pain is inves-
tigated, with most high income countries implement-
ing rapid-access chest pain clinics in secondary and
tertiary care for expeditious specialist review, investi-
gation, and treatment, and adopting noninvasive in-
vestigations such as computed tomography coronary
angiography and stress perfusion functional imaging,
with more invasive investigations such as coronary
angiography. The introduction of high-sensitivity car-
diac troponin assays able to detect smaller changes in
cardiac enzymes released following myonecrosis has
meant there has also been a change in the threshold
for diagnosis of acute coronary syndromes/acute myo-
cardial infarction, which may influence the relationships
that we have reported previously.

The objectives of this study were first, to assess if
there is an increased long-term (10 year) risk of car-
diovascular disease, coronary heart disease, myo-
cardial infarction, and stroke in a national cohort of
patients presenting to primary care with new unat-
tributed chest pain compared with those recorded
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with a noncoronary cause of chest pain, and to assess
how this risk varies over time. Second, we aimed to
determine whether investigations and interventions in
primary care are targeted at those most at risk and
assess whether these have increased over time. We
validated our findings in a second primary care elec-
tronic health records database.

METHODS

Data may be obtained from a third party and are not pub-
licly available. The data were obtained from the Clinical
Practice Research Datalink (CPRD). CPRD data govern-
ance does not allow us to distribute patient data to other
parties. Researchers may apply for data access at http:/
www.CPRD.com/. Code lists used to define chest pain
and cardiovascular disease are given in Table S1 and
are also available from www.keele.ac.uk/mrr. The study
was approved by the CPRD Independent Scientific
Advisory Committee (ISAC ref 19_205) and the ISAC
protocol made available to reviewers. CPRD has ethics
approval from the Health Research Authority to support
research using anonymized patient data. General prac-
tices provide consent for CPRD to collect de-identified
primary care data from their practice. Individual patients
can opt-out of sharing their data for research and CPRD
does not collect data for these patients. Additional in-
formed consent is not required. The data were analyzed
in accordance with the relevant guidelines.

The primary analysis used the CPRD Aurum da-
tabase, a primary care electronic health records da-
tabase containing anonymized, routinely recorded
information from over 20 million patients in over 1000
general practices in the United Kingdom that use EMIS
Web software.""'? Practices used in this study were the
subgroup of English practices (encompassing around
73% of patients at time of study) that have consented
to linkage to inpatient diagnoses and procedures from
Hospital Episode Statistics, cause-specific mortality
from the Office for National Statistics, and neighbor-
hood deprivation scores.’

Validation of findings used the CPRD GOLD data-
base,’>™* which includes information from 17 million
patients in over 800 general practices in the United
Kingdom using Vision software, and was used for our
previous study.* Many general practices in England
have switched from Vision to EMIS Web in recent
years, hence many English practices whose records
were in GOLD are now also included in Aurum, with
patients lost to follow-up in GOLD at point of migration.
Given the size of Aurum, for this study, practices who
changed software and hence whose records were in-
cluded in both GOLD and Aurum were removed from
the Aurum analysis data set to ensure sufficient num-
bers of practices in GOLD.


http://www.CPRD.com/
http://www.CPRD.com/
http://www.keele.ac.uk/mrr
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Study Population

The study population was all patients aged 18 years
or over with a first (incident) coded record of chest
pain denoted as chest pain with cause unattributed,
or chest pain attributed to a noncoronary cause, in
primary care between 2002 and 2018. Those with a
record of cardiovascular disease (as defined below)
before their first recorded presentation of chest pain,
or with <2 years of registration at their general prac-
tice at the time of their first chest pain event, were ex-
cluded. Index date was defined as the date of the first
record of chest pain.

Up t0 2018, UK primary care used Read codes to elec-
tronically record morbidity and processes of care. Our
definition of unattributed chest pain included symptom
codes not clearly specifying a cause of the pain, such as
chest pain not otherwise specified and chest tightness.
Noncoronary chest pain included recorded codes with
specific attribution to organ systems other than cardio-
vascular such as costochondritis. Read code lists were
derived through consensus work in our previous study.*

The first 6 months after index date was defined as
the diagnostic window to allow time for investigations
and diagnosis related to initial presentation to occur.
We excluded those with a diagnosed cardiovascular
disease in the first 6 months (diagnostic window) after
index date and those with follow-up time of <6 months
from index date. Patients with initially unattributed
chest pain at index date who received a record of non-
coronary chest pain within the first 6 months were re-
allocated to the noncoronary group.

We also defined as a comparator group, patients with
newly recorded angina, defined through a Read code or
at least 2 prescriptions for nitrates. Those with <2 years
prior registration or a recorded myocardial infarction in
the first 6 months after index date were excluded.

Outcomes
The primary outcome was a cardiovascular event de-
fined as any of fatal or nonfatal acute myocardial in-
farction, angina, coronary heart disease not otherwise
specified, heart failure, ventricular arrhythmia, cardiac
arrest, ischemic stroke, hemorrhagic stroke, stroke
type not specified, transient ischemic attack, pe-
ripheral arterial disease, abdominal aortic aneurysm,
sudden cardiac death, and percutaneous coronary
intervention and coronary artery bypass graft surgery.
Secondary outcomes were (1) coronary events in-
cluding fatal or nonfatal acute myocardial infarction, an-
gina, coronary heart disease not otherwise specified,
percutaneous coronary intervention, coronary artery
bypass graft surgery; (2) fatal or nonfatal acute myo-
cardial infarction; and (3) stroke defined as ischemic
stroke, hemorrhagic stroke, stroke type not specified,
transient ischemic attack. Outcomes were captured
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from the primary and secondary care records and the
Office for National Statistics death registry using previ-
ously derived and validated algorithms.'®

Patients were followed from end of the 6-month di-
agnostic window until earliest of outcome, end of their
records in CPRD, and end of study period (December
31, 2018).

Covariates

Covariates included demographic and risk factors
for cardiovascular disease as included in the QRISK3
algorithm.'® QRISK3, recommended for use in UK
primary care as a risk prediction tool in the general
population, has been developed and validated on
cardiovascular disease defined as coronary heart dis-
ease, ischemic stroke, and transient ischemic attack.
We also included potential alternative explanations for
chest pain and comorbidities identified previously as
predictive of cardiovascular disease.'”'® Demographic
variables included age at index date, sex, race (defined
as White or not recorded, and other ethnic groups), and
neighborhood deprivation (based on Townsend score).
Risk factors included smoking status, type 1 and type
2 diabetes, family history of coronary heart disease
under age 60 years, chronic kidney disease, atrial fi-
brillation, treated hypertension, migraine, rheumatoid
arthritis, severe mental iliness (including schizophre-
nia, psychoses, bipolar disorder, and moderate/severe
depression), corticosteroids prescription, body mass
index, and total cholesterol to high-density lipoprotein
(HDL) ratio. Alternative explanations for chest pain and
comorbidities considered predictive of cardiovascular
disease included anxiety and mild depression, es-
ophageal reflux, respiratory conditions (chronic ob-
structive pulmonary disease, chest infection, asthma),
osteoarthritis, low back pain, neck pain, and cancer.
Comorbidities were measured from 24 months before
index date until end of the 6-month diagnostic window.
Prescription-based covariates (treated hypertension,
corticosteroids) were defined as at least 2 prescrip-
tions of the relevant medication in this 30-month time
period. Total cholesterol to HDL ratio measurement,
body mass index, and smoking status were based on
record nearest, but before, the end of the 6-month di-
agnostic window. Body mass index was categorized
as normal or underweight, overweight, obese, or miss-
ing. Smoking was categorized as current, ex, never, or
missing.

Management

We determined the prevalence of cardiac diagnos-
tic investigations and interventions (lipid-lowering,
antiplatelet, antidiabetes, antihypertensive prescrip-
tions) during the 6-month diagnostic window in those
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patients with unattributed chest pain and rated as ele-
vated risk using the QRISKS algorithm, developed and
validated in UK national primary care electronic health
records.'® Investigations included coronary angiogra-
phy and computed tomography coronary angiogra-
phy, as well as functional imaging including magnetic
resonance imaging, echocardiography (stress, exer-
cise), electrocardiogram (stress, exercise), and myo-
cardial perfusion scans. The QRISK3 estimated risks
were calculated using the online open access algo-
rithm,'® replicated for use in Stata/MP 15.1 for Windows
(StataCorp, College Station, TX), and compared for
different combinations of risk factors to the estimated
risk produced by the online calculator. A cutoff of 10%
or more on the QRISK3 algorithm was used to indicate
increased 10-year risk of future cardiovascular disease
as the recognized level of introducing preventative
treatment.?° Although developed and validated in the
general population, and therefore untested as an indi-
vidual risk prediction model in this population, use of
the QRISKS algorithm here allows assessment of man-
agement in those patients likely to be at higher risk of
cardiovascular disease. The algorithm was applied at
the index date using the relevant covariates.

Statistical Analysis
Incidence of cardiovascular and coronary events, my-
ocardial infarction, and stroke were derived by type
of chest pain per 10 000 person-years. Flexible para-
metric survival analyses were used to compare risk of
a long-term outcome by type of chest pain, presented
as hazard ratio (HR) with 95% CI. The optimal num-
ber of knots with evenly spaced centile positions for
the restricted cubic splines were selected graphically
and based on goodness-of-fit statistics, namely the
Akaike Information Criterion and Bayesian Information
Criterion. Models were derived unadjusted, adjusted
for demographic characteristics and year of index
date, further adjusted for factors included in QRISKS,
and in the final model for all covariates. Because total
cholesterol to HDL ratio was only recorded in 47%
of patients in the chest pain groups, this covariate
was included only in a sensitivity analysis by adding
it to the final model and categorized as <4, 4 to 6,
>6, and missing. A further sensitivity analysis added
prescription of a lipid-lowering medication to the final
model. Time-dependent effects were plotted over
calendar time, with HRs computed at 12, 36, 60, and
120 months of follow-up. Finally, interactions with year
of index date were included to assess if risk estimates
changed over calendar time, comparing index years
2002, 2006, 2010, and 2014 with follow-up restricted
to 36 months.

Robust standard errors to account for clustering in
practices were used. Nonlinearity of relationships with
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outcome for age and body mass index were assessed
using fractional polynomials, but did not improve
model fit or alter findings, so only linear terms were
retained. Death from noncardiovascular cause was in-
cluded as a competing risk. However, because this did
not change the estimated HRs, estimates from models
without competing risks are presented.

Analyses were repeated for the secondary out-
comes. Because angina is included in the definition of
cardiovascular and coronary events, the angina group
was only compared with the unattributed and noncor-
onary chest pain groups in relation to the myocardial
infarction and stroke outcomes.

We also descriptively explored the extent that inves-
tigations and preventative medication had been used
in the unattributed chest pain group, whether this has
changed over time, and how this compares to use in
the noncoronary chest pain group. The associations
of the covariates with an investigation and with a new
lipid-lowering prescription (in those without such a pre-
scription in the 24 months before index date) were as-
sessed using binary logistic regression.

All analyses were conducted in CPRD Aurum and
replicated in CPRD GOLD.

RESULTS

In CPRD Aurum, the population aged >18 years
ranged from 3 603 905 in 2002 to 4 517 075 in 2018.
There were 375 240 patients with newly recorded
unattributed chest pain, 245 329 patients with non-
coronary chest pain, and 24 554 patients with angina
in CPRD Aurum between 2002 and 2018. Baseline
characteristics are shown in Table 1. Patients with
unattributed chest pain were older than those with
noncoronary chest pain (mean age, 47.8 versus
45.5 years, respectively), but younger than those
diagnosed with angina (mean, 66.3 years). The
prevalence of comorbidities such as diabetes, hyper-
tension, and atrial fibrillation were slightly higher in the
unattributed chest pain compared with the noncoro-
nary chest pain group but generally lower than in the
group with angina. Median length of follow-up was
similar between the 2 chest pain groups (2244 days
versus 2168 days) and slightly longer in the angina
group (2625 days).

In CPRD GOLD, there was a higher ratio of patients
with unattributed chest pain (n=226 186) to noncor-
onary chest pain (n=89 145), but baseline character-
istics for each chest pain group were similar to the
corresponding group of patients in Aurum (Table S2).
The median length of follow-up was shorter in CPRD
GOLD, with a median follow-up of 1960 days for the
unattributed chest pain group and 18% with 10 years
of follow-up compared with 27% in Aurum.
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Table 1. Patient Characteristics by Type of Chest Pain in Aurum
Chest pain noncoronary Chest pain unattributed Angina
N 245 329 375 240 24 554
Age, y, mean (SD) 45.5 (16.76) 47.8 (16.52) 66.3 (12.16)
Women 142 297 (58) 199 768 (53) 11 726 (48)
Race, White 203 447 (88) 311 523 (88) 22 415 (93)
Deprivation
Least 50 462 (21) 81264 (22) 5659 (23)
2nd 46 864 (19) 75 267 (20) 5065 (21)
3rd 47 532 (19) 71 354 (19) 4775 (19)
4th 46 129 (19) 67 448 (18) 4481 (18)
Most 54137 (22) 79 587 (21) 4548 (19)
Risk factors
Smoking
Current 76 225 (32) 105 817 (29) 4895 (20)
Ex 51 018 (21) 85 705 (23) 8874 (37)
Never 110 437 (46) 173 272 (47) 10 125 (42)
Diabetes
Type 1 949 (<1) 1347 (<1) 134 (<1)
Type 2 11011 (4) 20 454 (5) 3986 (16)
FH, angina/heart attack age 8582 (3) 19 090 (5) 1970 (8)
<60y
Chronic kidney disease stage 10 505 (4) 19298 (5) 3624 (15)
3-5
Atrial fibrillation 1734 (<1) 4774 (1) 1455 (6)
Treated hypertension 39 809 (16) 77 707 (21) 18 657 (76)
Migraine 7839 (3) 11189 (3) 354 (1)
Rheumatoid arthritis 1592 (<1) 2366 (<1) 225 (<1)
Severe mental illness 4235 (2) 6974 (2) 389 (2)
Corticosteroid medication 12 855 (5) 20170 (5) 2290 (9)
BMI, mean (SD) 26.5 (5.82) 26.9 (5.83) 28.6 (5.70)
Cholesterol/HDL ratio, mean 3.8 (1.36) 3.9 (1.44) 3.8 (1.42)
(SD)
Alternative explanation/comorbidity
Depression/anxiety 39 675 (16) 61691 (16) 2701 (11)
Esophageal reflux 19 065 (8) 35125 (9) 2330 (9)
Respiratory 50 768 (21) 78 811 (21) 5735 (23)
Osteoarthritis 11 374 (5) 18 438 (5) 2418 (10)
Low back pain 43473 (18) 64 769 (17) 3244 (13)
Neck pain 17 622 (7) 25873 (7) 1501 (6)
Cancer 5937 (2) 9529 (3) 927 (4)
QRISKS, median (IQR) 2.56 (0.53-9.19) 3.82 (0.88-11.79) N/A

The values are presented as number (percent) unless stated otherwise. Complete data range: race 94% to 98%, smoking 97% to 97%, BMI 85% to 90%, total
cholesterol to HDL ratio 38% to 77%. BMI indicates body mass index; FH, family history; HDL, high-density lipoprotein; IQR, interquartile range; and QRISK3,

score from the QRISK3 cardiovascular risk calculator.

Figure 1 shows the Kaplan-Meier curves for time
to cardiovascular event using Aurum. During follow-up,
11% (193/10 000 person-years) of the unattributed
chest pain group and 9% (144/10 000) of the noncor-
onary chest pain group had a recorded cardiovascular
outcome. The fully adjusted flexible parametric model
showed an overall increased risk of a cardiovascular

J Am Heart Assoc. 2022;11:e023146. DOI: 10.1161/JAHA.121.023146

event for patients with unattributed chest pain com-
pared with noncoronary chest pain (HR, 1.16 [95% Cl,
1.14-1.19; Table 2). Further adjustment for total cho-
lesterol to HDL ratio and for lipid-lowering prescription
gave similar estimates (HR, 1.15 [95% ClI, 1.13-1.17 and
HR, 1.16 [95% ClI, 1.13-1.18, respectively). Rates of car-
diovascular events and the estimate of increased risk
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Figure 1.

for patients with unattributed chest pain (HR, 1.13 [95%
Cl, 1.10-1.16) derived from GOLD were similar (Table 2).
Table 3 and Figure S1 show the increased risk of a
cardiovascular event for those with unattributed chest
pain is highest in the first year after index date, but
this risk remains even after 10 years (HR, 1.09 [95%
Cl, 1.06-1.13]). This increased risk for those with un-
attributed chest pain was consistent by calendar time
(year of index date, Table S3).

Patterns were similar when restricted to coronary
outcomes (Figure 1, Tables 3 and 4) with those with
unattributed chest pain having increased risk com-
pared with the noncoronary chest pain group (HR,
1.30 [95% Cl, 1.27-1.32)). This increased risk reduced
but was still elevated over 10 years of follow-up.
Patients with unattributed chest pain also had in-
creased risk of myocardial infarction (HR, 1.16 [95%
Cl, 1.12-1.20]). In contrast to any cardiovascular or
coronary event, this increased risk estimate for myo-
cardial infarction was consistent over the length of
follow-up but gradually increased over calendar time
(index date in 2002: 3-year HR, 1.11 [95% ClI, 0.96—
1.29]; index date in 2014: HR, 1.25 [95% ClI, 1.12-1.39];
Table S3). There was no increased risk of a stroke in

J Am Heart Assoc. 2022;11:e023146. DOI: 10.1161/JAHA.121.023146

Kaplan-Meier curves of time to first cardiovascular event from the end of the 6-month diagnosis window in Aurum.

those with unattributed chest pain (HR, 0.99 [95% Cl,
0.96-1.03]). Patients with angina had the highest risk
of myocardial infarction (versus noncoronary HR, 2.50
[95% Cl, 2.38-2.62]) and a smaller elevated risk of a
stroke (HR, 1.11 [95% CI, 1.05-1.18]). These patterns
and estimates were similar in the GOLD study popu-
lation although with weaker associations at 10 years
(Tables S4 and S5).

Twenty-nine percent of patients with unattributed
chest pain and 23% with noncoronary chest pain had
10-year risk scores of 10% or more. Thirty-eight per-
cent of the higher-risk unattributed chest pain group
had received an investigation in the 6 months after
index consultation, and 60% were prescribed any of
the 4 preventative and cardiovascular medications.
Most (85%) of those receiving interventions were not
newly prescribed this medication; they had a relevant
recorded prescription medication in the 24 months
before index date. Thirty percent were prescribed a
lipid-lowering drug during the 6 months after index
consultation (Table 5). There was an increasing
trend from 2002 to 2009 in investigations (Figure 2).
There was variation in trends over time by interven-
tion with prescribing of antiplatelets falling from 2008
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and lipid-lowering prescribing increasing up to 2011.
However, the percentage of patients newly starting
lipid-lowering drugs has been stable at around 9%
(Figure 2).

A new prescription of a lipid-lowering drug was
strongly associated with recorded total cholesterol/
HDL ratio (odds ratio >6 versus <4, 2.68 [95% Cl, 2.45—
2.95]). Strong associations were also found with type
2 diabetes, family history of cardiovascular disease
under age 60 years, age 55 to 74 years, and obesity
(Table 6). Chronic kidney disease was associated with
a reduced likelihood of such a prescription.

DISCUSSION

This study of over half a million patients using linked pri-
mary and secondary care data, with findings validated
in a second data set, has shown there is an increased
long-term risk of cardiovascular events in patients re-
corded in primary care with unattributed chest pain.
We show that although over 1 in 4 patients appear at
high risk of future cardiovascular events, only 38% of
this group had an investigation and less than a third
received a lipid-lowering prescription.

Our study confirms that patients with unattributed
chest pain have increased risk of future cardiovascu-
lar disease compared with those with noncoronary
chest pain. Our previous study was restricted to a 5-
year follow-up.* Although the increased risk for any
cardiovascular event is particularly elevated in the first
12 months after initially consulting primary care, impor-
tantly, our study indicates this risk is likely to continue
over the long-term (for at least 10 years). The increased
risk of cardiovascular events appears less related to
cerebrovascular events. This would suggest that this
increased risk is not just related to an adverse cardio-
vascular risk factor profile and increased general risk
of atherosclerotic events. It is possible some patients
in the unattributed chest pain group may have undiag-
nosed markers of cardiovascular disease, although the
prevalence of risk factors was similar (with the excep-
tion of essential hypertension and being slightly older)
to the noncoronary chest pain group and was consis-
tently lower than the angina group.

The high incidence of unattributed chest pain in
primary care, and that 1 in 10 of these patients will
develop a cardiovascular event over the next 10 years,
suggests identifying those in this group most at risk
and targeting them for investigation and preventative
measures may be most beneficial in reducing the pop-
ulation burden of cardiovascular events.® A greater
targeted adoption of noninvasive investigations (for
example, computed tomography coronary angiog-
raphy?") in those with a high-risk profile, may help to
refine risk stratification in this population. Alongside
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Table 3. Association of Cardiovascular Events With Unattributed Chest Pain at Different Points During Follow-Up in Aurum

Time since index date

12 mo, HR* (95% CI)

36 mo, HR* (95% Cl)

60 mo, HR* (95% ClI)

120 mo, HR* (95% Cl)

Any cardiovascular 1.25 (1.21-1.29) 111 (1.08-1.14) 1.09 (1.07-1.12) 1.09 (1.06-1.13)
Coronary 1.46 (1.41-1.52) 1.23 (1.19-1.27) 119 (1.15-1.22) 117 (1.13-1.22)
Myocardial infarction 115 (1.06-1.25) 117 (1.10-1.24) 118 (1.11-1.25) 112 (1.05-1.19)
Stroke 0.97 (0.91-1.03) 0.99 (0.95-1.04) 1.01 (0.96-1.06) 0.99 (0.94-1.04)

HR indicates hazard ratio.
*Fully adjusted model; noncoronary group is the reference group.

prescribing of lipid-lowering and other preventative
medication, initiatives to increase physical exercise and
change lifestyle behaviors such as improved diet and
reduced smoking could help reduce future cardiovas-
cular events in those at greatest risk.

In this study we used the QRISK3 algorithm to
identify those who might be considered to be most at
risk when they first present. QRISK3 was developed
and validated for use in UK primary care to estimate
the risk of cardiovascular events over 10 years in pa-
tients known to be currently free of cardiovascular
disease and not currently prescribed lipid-lowering
medication. Hence, it needs validation and poten-
tial modification in the subgroups examined here.
Although caution is needed in applying it to individual
patients with unattributed chest pain, and QRISK3
may not be regularly used by clinicians, it contains
the cardiovascular risk factors likely to be consid-
ered by a clinician when consulting with a patient
with chest pain. Using QRISKS, we report that over
25% may have a high 10-year risk of future cardio-
vascular events, higher than the 17% reported in the
original QRISK3 general population validation cohort.

Current guidelines suggest that patients at higher risk
should be prescribed lipid-lowering medications and
aggressive primary prevention. Lipid-lowering medi-
cations were prescribed in only 30% of patients with
the higher-risk cardiovascular disease profiles. The
majority of those receiving lipid-lowering medication
in the 6 months after initial consultation for chest pain
were already receiving these medications at time of
initial chest pain consultation. Previous studies in the
general population have suggested a discordance
between cardiovascular risk as measured by algo-
rithms and subsequent prescribing of lipid-lowering
medication.?>=?* One UK primary care study between
2008 and 2010 showed 29% of patients previously
not prescribed lipid-lowering medication and who
met the existing (2005) UK cardiovascular guide-
lines started lipid-lowering medication over a 2-year
period.?? Similar to our study, they found increasing
age, diabetes, total cholesterol level, family history
of coronary heart disease, and prescription of an-
tihypertensive drugs were all associated with new
prescribing of lipid-lowering medication. A general
population study between 2007 and 2011 in primary

Table 4. Incidence of Types of Cardiovascular Events and Associations With Unattributed Chest Pain in Aurum
Model 1, Model 2, Model 3,
No. at With event, | Rate per Unadjusted, adjusted* adjusted’ adjusted*
risk n (%) 10 000 person-years HR (95% CI) HR (95% ClI) HR (95% ClI) HR (95% CI)
Coronary
Noncoronary 245 329 12 409 (5.1) 82.85 (81.41-84.32) 1.00 1.00 1.00 1.00
Unattributed 375240 | 28 316(7.6) | 124.32 (122.88-125.78) | 1.50 (1.47-1.53) | 1.33 (1.30-1.36) | 1.30 (1.27-1.33) | 1.30 (1.27-1.32)
Myocardial infarction
Noncoronary 245 329 3945 (1.6) 25.67 (24.88-26.48) 1.00 1.00 1.00 1.00
Unattributed 375240 | 8193 (2.2) 34.46 (33.72-35.22) 1.34 (1.29-1.39) | 1.16 (1.12-1.21) 1.16 (1.12-1.20) 116 (1.12-1.20)
Angina 24 554 3207 (13.1) 192.74 (186.18-199.52) 7.39 (7.06-7.74) | 2.77 (2.64-2.91) | 2.46 (2.34-2.58) | 2.50 (2.38-2.62)
Stroke
Noncoronary 245 329 6247 (2.6) 40.86 (39.86-41.88) 1.00 1.00 1.00 1.00
Unattributed 375240 | 10999 (2.9) | 46.48 (45.62-47.36) 114 (1.10-1.18) 1.00 (0.97-1.04) | 0.99 (0.96-1.03) | 0.99 (0.96-1.03)
Angina 24 554 2292 (9.4) 135.98 (130.53-141.67) | 3.28 (3.10-3.46) | 1.19 (1.13-1.26) | 1.08 (1.02-1.15) | 1.11 (1.05-1.18)

HR indicates hazard ratio.
*Adjusted for age, sex, race, neighborhood deprivation, year of index presentation.
TAdditionally adjusted for smoking status, type 1 diabetes, type 2 diabetes, family history of coronary heart disease, chronic kidney disease, atrial fibrillation,

treated hypertension, migraine, rheumatoid arthritis, severe mental illness, corticosteroid medication, body mass index.

*Additionally adjusted for depression/anxiety, esophageal reflux, respiratory, osteoarthritis, low back pain, neck pain, cancer.

J Am Heart Assoc. 2022;11:e023146. DOI: 10.1161/JAHA.121.023146




Jordan et al

Cardiovascular Risk With Unattributed Chest Pain

Table 5. Investigations and Interventions in the 6 Months After Index Date by Chest Pain Status in Aurum

Noncoronary, n (%) Unattributed, n (%)
All 10-year QRISK3 >10% All 10-year QRISK3 >10%
Total 245 329 57 022 375 240 107 480
Investigation* 23599 (10) 7403 (13) 113297 (30) 40 411 (38)
Intervention
Lipid lowering 19318 (8) 14 901 (26) 43620 (12) 32 121 (30)
Antihypertensive 37 702 (15) 25 425 (45) 76 761 (20) 51 147 (48)
Antidiabetes 8703 (4) 6540 (11) 15233 (4) 11910 (1)
Antiplatelet 8044 (3) 6554 (11) 27 573 (7) 19951 (19)
Any intervention® 48 480 (20) 31629 (55) 101 923 (27) 64 982 (60)
Neither 180 903 (74) 22 735 (40) 202 207 (54) 28 898 (27)
Investigation but no 15 946 (6) 2658 (5) 71110 (19) 13 600 (13)
intervention
Intervention but no 40 827 (17) 26 884 (47) 59 736 (16) 38171 (36)
investigation
Investigation and 7653 (3) 4745 (8) 42187 (11) 26 811 (25)
intervention
New lipid-lowering 2474 (1) 1599 (4) 11691 (4) 7023 (9)
intervention*

n=225 662 (noncoronary all), n=41 910 (noncoronary risk >10%), n=338 515 (unattributed all), n=79 276 (unattributed risk >10%). QRISK3 indicates score

from the QRISK3 cardiovascular risk calculator.

*Coronary angiography and computed tomography coronary angiography, functional imaging including magnetic resonance imaging, echocardiography
(stress, exercise), electrocardiogram (stress, exercise), and myocardial perfusion scans.

At least one prescription of lipid-lowering, antihypertensive, antidiabetes, antiplatelet medication.

*In those with no prior lipid-lowering prescription in 24 months before index date,

care electronic health records identified the likeli-
hood of a prescription of statins increased as 10-year
estimated cardiovascular risk increased, with around
28% of those with a QRISK2 score of >10% receiv-
ing a statin.?® This is similar to the level of recorded

prescriptions based on the later QRISK3 algorithm
found in this study for the same time period. A further
study identified a 21% initiation of statins in patients
aged 40 to 85 years with a QRISK2 score of >10%
between 2012 and 2015, higher than our estimate
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Figure 2. Investigations and interventions in

the 6 months after first presentation with

unattributed chest pain in those with risk >10% in Aurum.
New lipid-lowering drug denominator population excludes those with such a prescription in the

24 months before the index date.
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Table 6. Associations With Investigation or Intervention
in Those With Unattributed Chest Pain and Cardiovascular
Risk >10% at Baseline in Aurum

New lipid-lowering
Investigation, OR prescription,*
(95% CI) OR (95% ClI)

Age, y

18-44 0.96 (0.88-1.06) 0.80 (0.67-0.96)

45-54 1 1

55-64 0.98 (0.94-1.09) 1.16 (1.07-1.26)

65-74 0.94 (0.89-0.98) 1.27 (1.16-1.38)

75+ 0.81 (0.76-0.85) 0.89 (0.80-0.99)
Sex

Men 1 1

Women 0.90 (0.88-0.93) 0.99 (0.93-1.05)
Race

Other ethnic 1 1

groups

White 119 (1.09-1.31) 1.06 (0.95-1.18)
Deprivation

Least 1 1

2nd 0.95 (0.90-1.00) 0.97 (0.90-1.05)

3rd 0.90 (0.85-0.95) 0.99 (0.91-1.08)

4th 0.84 (0.79-0.90) 1.05 (0.96-1.15)

Most 0.69 (0.63-0.75) 1.04 (0.95-1.13)
Diabetes, type 2 0.85 (0.81-0.89) 1.82 (1.66-2.00)
FH

Angina/heart 1.45 (1.37-1.53) 1.74 (1.60-1.89)

attack age <60y

Chronic kidney 0.98 (0.94-1.02) 0.85 (0.77-0.94)

disease stage

3-5

Atrial fibrillation 1.51 (1.39-1.63) 113 (0.96-1.32)

Treated 0.92 (0.89-0.95) 1.05 (1.00-1.11)

hypertension
Total/HDL ratio

<4 1 1

4-6 1.04 (1.01-1.08) 1.52 (1.44-1.62)

>6 1.02 (0.96-1.08) 2.68 (2.45-2.95)

Not recorded 0.55 (0.52-0.59) 0.32 (0.29-0.36)
BMITt

Normal 1 1

Underweight 0.79 (0.69-0.89) 0.72 (0.54-0.96)

Overweight 110 (1.07-1.14) 1.20 (1.13-1.29)

Obese 114 (1.10-1.19) 1.29 (1.19-1.39)

BMI indicates body mass index; FH, family history; HDL, high-density

lipoprotein; and OR, odds ratio.

*In those with no lipid-lowering prescription in 24 mo before index date,

n=79 726.

fMissing data means not recorded (not presented here).

of 9% initiation.?* We identified a reduction in use of
antiplatelets since 2008, which may relate to uncer-
tain evidence of its relative effectiveness for primary
prevention in relation to adverse events.?®
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Strengths and Limitations

A strength of this study was the large size of the cohort
and long follow-up, derived from an electronic health
records database covering a nationally representa-
tive population drawn from across England,™* with
linkage of primary care information to inpatient hospi-
tal, mortality, and deprivation data. Similar data sets
have been used previously to derive and validate the
QRISK3 algorithm currently used in UK primary care
to assess cardiovascular risk.'® A unique feature of this
study was the opportunity to validate findings in a sec-
ond national database, which suggests generalizabil-
ity across England. The one difference between the
findings in Aurum and GOLD was the weaker associa-
tion between chest pain and cardiovascular events at
10 years. This may be because of the shorter length of
follow-up for patients included in GOLD.

The coded primary care record reflects the general
practitioner’s opinion of the chest pain, including find-
ings from any cardiac diagnostic investigation they have
requested, on whether it is likely to be coronary. For the
unattributed chest pain group, it does not indicate the
general practitioner’s suspected underlying reason for
the chest pain. This may be recorded in free (unstruc-
tured) text that generally cannot be accessed for re-
search. It is possible angina was an underlying reason
for some of the unattributed group, and undiagnosed
angina has been shown to be as associated with poorer
prognosis, including myocardial infarction and mortality,
as those with diagnosed angina.?® The highest level of
relative risk at 12 months after initial consultation may re-
late to there being an investigation and diagnostic period
longer than 6 months for some patients before a car-
diovascular event such as angina being diagnosed, per-
haps because of symptomatic coronary heart disease
with atypical presentation features. However, the intro-
duction of rapid access chest pain clinics should en-
sure most patients receive a diagnosis within 6 months.
Furthermore, there has been a reducing trend in both
primary and secondary care recorded angina in recent
years,*?” and the continued increased risk over 10 years
and the consistent level of increased risk for myocardial
infarction suggests unattributed chest pain is a long-
term risk factor for cardiovascular disease, and coronary
events in particular. Other potential markers of cardio-
vascular risk such as coronary artery calcium score and
echo parameters are not usually captured within primary
care records and would not have been measured for
most of our study population. A limitation is the level of
missing data for some of the covariates; notably there
were missing data on cholesterol level in around half of
patients in both the noncoronary and unattributed chest
pain groups. Given cholesterol is a strong risk factor
within the cardiovascular risk algorithm, it is not unex-
pected that there were fewer missing data in those with
cardiovascular risk scores over 10%. Overall, the mean
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total/HDL cholesterol ratios were similar between the 2
chest pain groups (3.8 versus 3.9), and our sensitivity
analysis including categorized total/HDL cholesterol ratio
as a covariate did not change our findings. As might be
expected, new lipid-lowering prescriptions were more
likely to be issued to those with recorded high ratios,
and less likely in those without a record of cholesterol
level. It is likely that cholesterol tests were more common
in those suspected of having high levels and to be at
greater cardiovascular risk.

CONCLUSIONS

Patients presenting to primary care and recorded
with unattributed chest pain are at increased risk of
coronary events over at least the following 10 years.
However, current primary prevention to reduce future
cardiovascular events appears suboptimal, even in
those at higher risk. Better targeting to identify those
most at risk for investigation and preventative meas-
ures may help reduce the population burden of car-
diovascular events given the high incidence of patients
with unattributed chest pain in primary care.
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Table S1 — Code lists for chest pain and cardiovascular disease

Term

Pleuritic pain

Painful breathing -pleurodynia
Pleurodynia

Rib pain

Left subcostal pain

Right subcostal pain
Intercostal myalgia
Costochondritis NOS

Tietze's disease
Costochondral joint syndrome
Costochondritis
Costochondritis NOS
[D]Painful respiration NOS
[D]Pleuritic pain
[D]Pleurodynia
[D]Musculoskeletal chest pain
[D]Non-cardiac chest pain
[D]Non cardiac chest pain
Chest pain

Central chest pain

Precordial pain

Anterior chest wall pain
Parasternal pain

Atypical chest pain
Retrosternal pain

Chest pain on exertion

Costal margin chest pain
Chest wall pain

Chest pain NOS

Seen in rapid access chest pain clinic

[D]Chest pain
[D]Precordial pain
[D]Anterior chest wall pain
[D]Chest discomfort
[D]Parasternal chest pain
[D]Chest pain NOS
[D]Chest pain, unspecified
[D]Retrosternal chest pain
[D]Central chest pain

[D] Retrosternal chest pain
[D]Chest pressure
[D]Chest tightness
[X]Other chest pain

Term

Read code
1825
1827
1827-1
182B
1973
1974
N2410-1
N30z8-1
N336
N336-1
N33zE
N33zz-1
R0653
R0654
R0O655
RO65A
R065B-4
R065B
182
1822
1823
1824
1826
1828
1829
182A
182B0
182C
1827
ONOf
RO65
RO651
R0652
R0656
R0659
R065z
R0650
R0O65C
R065D
R0650-1
R0657
R0658
Ryu04

ICD 10 code

Category
Non-coronary
Non-coronary
Non-coronary
Non-coronary
Non-coronary
Non-coronary
Non-coronary
Non-coronary
Non-coronary
Non-coronary
Non-coronary
Non-coronary
Non-coronary
Non-coronary
Non-coronary
Non-coronary
Non-coronary
Non-coronary
Unattributed
Unattributed
Unattributed
Unattributed
Unattributed
Unattributed
Unattributed
Unattributed
Unattributed
Unattributed
Unattributed
Unattributed
Unattributed
Unattributed
Unattributed
Unattributed
Unattributed
Unattributed
Unattributed
Unattributed
Unattributed
Unattributed
Unattributed
Unattributed
Unattributed

Category



Chest pain on breathing

Painful respiration

Chondrocostal junction syndrome [Tietze]
Costochondritis

Precordial pain

Other chest pain

Anterior chest-wall pain NOS

Chest pain, unspecified

Term

H/O: angina pectoris

H/O: Angina in last year

Frequency of angina

Angina self-management plan agreed
Angina self-management plan review
Angina control

Angina control - good

Angina control - poor

Angina control - improving

Angina control - worsening

Angina self management plan commenced
Angina self management plan completed
Angina control NOS

Antianginal therapy

Referral to Angina Plan self-management programme declined
Referral to Angina Plan self-management programme

Crescendo angina
Impending infarction
Unstable angina
Angina at rest
Unstable angina
Angina at rest
Refractory angina
Worsening angina
Acute coronary insufficiency
Angina pectoris
Angina decubitus
Nocturnal angina
Angina decubitus NOS
Prinzmetal's angina
Variant angina pectoris
Coronary artery spasm
Angina pectoris NOS
Status anginosus
Syncope anginosa
Angina on effort
Ischaemic chest pain
New onset angina

RO7.1
RO7.1
M94.0
M94.0
R0O7.2
RO7.3
R07.3
RO7.4

Read code
14A5
14AJ
187
661M0
661N0
662K
662K0
662K 1
662K2
662K3
662K4
662K5
662Kz
8B27
SIEY
8T04
G311-1
G311-2
G311-3
G311-4
G3111
G3112
G3113
G3114
G31y0
G33
G330
G3300
G330z
G331
G331-1
G332
G33z
G33z0
G3322
G33z3
G33z4
G33z6

Non-coronary
Non-coronary
Non-coronary
Non-coronary
Unattributed
Unattributed
Unattributed
Unattributed

Category
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina



Stable angina

Angina pectoris NOS

Chronic coronary insufficiency

Cardiac syndrome X

[X]Other forms of angina pectoris

[RFC] Angina

Angina control - stable

Angina control - unsatisfactory

Angina grading (canadian cardiovascular society)
Anginal Control: No attacks

Anginal pain

Cause of Death- Angina Pectoris

Unstable angina

Coronary artery bypass graft operations

Saphenous vein graft replacement of coronary artery
Saphenous vein graft bypass of coronary artery
Saphenous vein graft replacement of one coronary artery
Saphenous vein graft replacement of two coronary arteries
Saphenous vein graft replacement of three coronary arteries
Saphenous vein graft replacement of four+ coronary arteries
Saphenous vein graft replacement of coronary artery OS
Saphenous vein graft replacement coronary artery NOS
Other autograft replacement of coronary artery

Other autograft bypass of coronary artery

Autograft replacement of one coronary artery NEC
Autograft replacement of two coronary arteries NEC
Autograft replacement of three coronary arteries NEC
Autograft replacement of four of more coronary arteries NEC
Other autograft replacement of coronary artery OS
Other autograft replacement of coronary artery NOS
Allograft replacement of coronary artery

Allograft bypass of coronary artery

Allograft replacement of one coronary artery

Allograft replacement of two coronary arteries

Allograft replacement of three coronary arteries
Allograft replacement of four or more coronary arteries
Other specified allograft replacement of coronary artery
Allograft replacement of coronary artery NOS

Prosthetic replacement of coronary artery

Prosthetic bypass of coronary artery

Prosthetic replacement of one coronary artery

Prosthetic replacement of two coronary arteries
Prosthetic replacement of three coronary arteries
Prosthetic replacement of four or more coronary arteries
Prosthetic replacement of coronary artery NOS

Revision of bypass for coronary artery

Revision of bypass for one coronary artery

Revision of bypass for two coronary arteries

G33z7
G33zz
G34y0
G37
Gyu30
HNGO0012
EMISACI1
EMISAC3
EMISAN1
EMISHGT65
EMISCAN2
EGTON2G44
EGTON458
792-1
7920
7920-1
79200
79201
79202
79203
7920y
7920z
7921
7921-1
79210
79211
79212
79213
7921y
7921z
7922
7922-1
79220
79221
79222
79223
7922y
7922z
7923
7923-1
79230
79231
79232
79233
7923z
7924
79240
79241

Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
Angina
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG



Revision of bypass for three coronary arteries

Revision of bypass for four or more coronary arteries

Other specified revision of bypass for coronary artery
Revision of bypass for coronary artery NOS

Connection of mammary artery to coronary artery

Creation of bypass from mammary artery to coronary artery
Double anastomosis of mammary arteries to coronary arteries
LIMA sequential anastomosis

RIMA sequential anastomosis

Double implant of mammary arteries into coronary arteries
Single anast mammary art to left ant descend coronary art
Single anastomosis of mammary artery to coronary artery NEC
LIMA single anastomosis

RIMA single anastomosis

Single implantation of mammary artery into coronary artery
Connection of mammary artery to coronary artery OS
Connection of mammary artery to coronary artery NOS
Connection of other thoracic artery to coronary artery
Double anastom thoracic arteries to coronary arteries NEC
Single anastomosis of thoracic artery to coronary artery NEC
Single implantation thoracic artery into coronary artery NEC
Connection of other thoracic artery to coronary artery NOS
Open angioplasty of coronary artery

Other replacement of coronary artery

Replacement of coronary arteries using multiple methods
Other specified replacement of coronary artery
Replacement of coronary artery NOS

Other bypass of coronary artery

Other specified other bypass of coronary artery

Other bypass of coronary artery NOS

Mechanical complication of coronary bypass

Coronary artery bypass graft occlusion

[V]Presence of aortocoronary bypass graft

[V]Presence of coronary artery bypass graft

[V]Presence of coronary artery bypass graft - CABG

H/O: cardiovascular disease

H/O: heart disease NOS

H/O: Treatment for ischaemic heart disease

Cardiac disease monitoring

Heart disease monitoring

CHD monitoring

Cardiac event recording

Cardiac disease monitoring NOS

Cardiovascular disease monitoring

Cardiovascular disease annual review

Cardiovascular disease interim monitoring

Coronary heart disease annual review

Coronary heart disease review

79242
79243
7924y
7924z
7925
7925-1
79250
79250-1
79250-2
79251
79252
79253
79253-1
79253-2
79254
7925y
7925z
7926
79260
79262
79263
7926z
79275
792C
792C0
792Cy
792Cz
792D
792Dy
792Dz
SP003
SP076
V457
ZV45K
ZV45K-1
14A
14AA
14AL
662
662-1
662N
662Y
6627
66f
6610
66f1
6A2
6A4

CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS



Repair of aneurysm of coronary artery
Cardiac emergency monitoring

Coronary heart disease medication review
Admit ischaemic heart disease emergency
Coronary heart disease monitoring refused
Exception reporting: CHD quality indicators

Excepted from CHD quality indicators: Patient unsuitable
Excepted from CHD quality indicators: Informed dissent

Coronary heart disease monitoring administration
Attends coronary heart disease monitoring

Refuses coronary heart disease monitoring
Coronary heart disease monitoring default
Coronary heart disease monitoring 1st letter
Coronary heart disease monitoring 2nd letter
Coronary heart disease monitoring 3rd letter
Coronary heart disease monitoring verbal invitation
Coronary heart disease monitoring deleted
Coronary heart disease monitoring check done
Coronary heart disease monitoring telephone invite
Ischaemic heart disease

Arteriosclerotic heart disease

Atherosclerotic heart disease

IHD - Ischaemic heart disease

Other acute and subacute ischaemic heart disease
Myocardial infarction aborted

MI - Myocardial infarction aborted

Other acute and subacute ischaemic heart disease
Subendocardial ischaemia

Transient myocardial ischaemia

Other acute and subacute ischaemic heart disease NOS
Other chronic ischaemic heart disease

Coronary atherosclerosis

Coronary artery disease

Ventricular cardiac aneurysm

Other cardiac wall aneurysm

Mural cardiac aneurysm

Aneurysm of coronary vessels

Atherosclerotic cardiovascular disease

Ischaemic cardiomyopathy

Silent myocardial ischaemia

Other specified chronic ischaemic heart disease
Chronic myocardial ischaemia

Other specified chronic ischaemic heart disease NOS
Other chronic ischaemic heart disease NOS
Asymptomatic coronary heart disease

Other specified ischaemic heart disease

Ischaemic heart disease NOS

Other forms of heart disease

79271
8AS1
8B3k
8H2V
8137
9h0
9h01
9h02
90b
90b0
90bl
90b2
90b3
90b4
90b5
90b6
90b7
90b8
90b9
G3
G3-1
G3-2
G3-3
G31
G3110
G3110-1
G3ly
G31y2
G31y3
G3lyz
G34
G340
G340-2
G3410
G3411
G3411-1
G3412
G342
G343
G344
G34y
G34y1
G34yz
G34z
G34z0
G3y
G3z
G5

CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS



Other specified heart disease

Other ill-defined heart disease

Other ill-defined heart disease NOS

Other heart disease NOS

Heart disease NOS

[X]Ischaemic heart diseases

[X]Other forms of acute ischaemic heart disease
[X]Other forms of chronic ischaemic heart disease
[X]Other forms of heart disease

[RFC] Chronic heart disease (CHD)

[RFC] Coronary heart disease

Coronary heart disease care plan

Coronary heart disease confirmed

Coronary heart disease monitoring in primary care
Coronary heart disease monitoring in secondary care
H/O: coronary heart disease

On coronary heart disease register

Reason for influenza vaccine - chronic heart disease
CHD annual review

H/O: heart failure

H/O: Heart failure in last year

Paroxysmal nocturnal dyspnoea

Suspected heart failure

Heart failure confirmed

O/E - pulmonary oedema

New York Heart Assoc classification heart failure symptoms
Echocardiogram shows left ventricular systolic dysfunction
Echocardiogram shows left ventricular diastolic dysfunction

Heart failure self-management plan agreed

Heart failure self-management plan review

New York Heart Association Classification - Class |
New York Heart Association Classification - Class 11
New York Heart Association Classification - Class I1I
New York Heart Association Classification - Class IV
Heart failure 6 month review

Congestive heart failure monitoring

Heart failure annual review

Heart failure education

Cardiac failure therapy

Heart failure care plan discussed with patient

Admit heart failure emergency

Heart failure follow-up

Discharge from practice nurse heart failure clinic
Referral to heart failure exercise programme

Referred to heart failure education group

Exception reporting: LVD quality indicators

Excepted from LVD quality indicators: Patient unsuitable
Excepted from LVD quality indicators: Informed dissent

G5y

GS5yy

GS5yyz

GSyz

G5z

Gyu3

Gyu32

Gyu33

Gyu5

HNGO0010
HNGO0601
EMISNQCO115
EMISNQCO148
EMISNQCO168
EMISNQCO169
EMISNOQFH3
EMISNQONS
EMISNQRE330
EMISQCH1
14A6

14AM

1736

1J60

101

23E1

388D

585f

585¢g

661M5

661N5

662f

662g

662h

6621

662p

662T

662W

679X

8B29

8CL3

8H2S

8HBE

8Hg8

8HHz

8HkO

9hl

9h11

9h12

CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure



Exception reporting: heart failure quality indicators
Excepted heart failure quality indicators: Patient unsuitabl
Excepted heart failure quality indicators: Informed dissent
Seen in heart failure clinic

Seen by community heart failure nurse

Did not attend practice nurse heart failure clinic

Did not attend heart failure clinic

Referred by heart failure nurse specialist

Left ventricular dysfunction monitoring administration
Left ventricular dysfunction monitoring first letter

Left ventricular dysfunction monitoring second letter
Left ventricular dysfunction monitoring third letter

Left ventricular dysfunction monitoring verbal invite
Left ventricular dysfunction monitoring telephone invite
Heart failure monitoring administration

Heart failure review completed

Heart failure monitoring telephone invite

Heart failure monitoring verbal invite

Heart failure monitoring first letter

Heart failure monitoring second letter

Heart failure monitoring third letter

Rheumatic left ventricular failure

Malignant hypertensive heart disease

Malignant hypertensive heart disease with CCF
Malignant hypertensive heart disease NOS

Benign hypertensive heart disease with CCF
Hypertensive heart disease NOS with CCF
Hypertensive heart AND renal disease

Malignant hypertensive heart AND renal disease
Hypertensive heart&renal dis wth (congestive) heart failure
Hyperten heart&renal distboth(congestv)heart and renal fail
Acute cor pulmonale

Acute pulmonary heart disease NOS

Chronic cor pulmonale

Congestive cardiomyopathy

Congestive obstructive cardiomyopathy

Heart failure

Cardiac failure

Congestive heart failure

Congestive cardiac failure

Right heart failure

Right ventricular failure

Biventricular failure

Acute congestive heart failure

Chronic congestive heart failure

Decompensated cardiac failure

Compensated cardiac failure

Congestive heart failure due to valvular disease

9hH
9hHO
9hHI1
9INOk
ON2p
9N4s
IN4w
IN6T
90n
90n0
90nl1
90n2
90n3
90n4
90r
90r0
90r1
9012
90r3
90r4
90r5
Glyzl
G210
G2101
G210z
G2111
G21z1
G23
G230
G232
G234
G400
G40z
G41z-1
G5540
G5540-1
G58
G38-1
G580
G580-1
G580-2
G580-3
G580-4
G5800
G5801
G5802
G5803
G5804

Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure



Left ventricular failure

Asthma - cardiac

Pulmonary oedema - acute

Impaired left ventricular function

Acute left ventricular failure

Acute heart failure

Heart failure with normal ejection fraction
HFNEF - heart failure with normal ejection fraction
Heart failure with preserved ejection fraction
Right ventricular failure

Heart failure NOS

Cardiac failure NOS

Left ventricular systolic dysfunction

Left ventricular diastolic dysfunction
Pulmonary congestion and hypostasis
Pulmonary congestion

Chronic pulmonary oedema

Pulmonary oedema NOS

Pulmonary congestion and hypostasis NOS
Acute pulmonary oedema unspecified
Acute pulmonary oedema NOS

Congenital cardiac failure
[D]Cardiorespiratory failure

Heart failure as a complication of care

AURAS-AF - consider the patient to have heart failure
Emergency heart failure admission since last appointment

Heart failure clinical pathway protocol followed
Heart failure information starter pack provided
Heart failure lifestyle plan commenced

Heart failure monitoring - co-medications

Heart failure monitoring - co-morbidities

Heart failure monitoring - multiple readmissions
Heart failure monitoring - palliative care

Heart failure monitoring - psychological issues
Heart failure monitoring - social issues

Heart failure monitoring - specialist clinical needs
Heart failure monitoring - unstable symptoms
Heart failure monitoring default

Heart failure monitoring in primary care

Heart failure monitoring in secondary care
Heart failure pathway protocol not followed
Heart failure resolved

Severe left ventricular systolic dysfunction
[RFC] Cardiac failure

H/O: myocardial infarct <60

H/O: myocardial infarct >60

H/O: Myocardial infarction in last year

History of myocardial infarction

G581

G581-1
G581-2
G581-3

G5810

G582

G583

G583-1
G583-2

G584

G358z

G58z-2

G5yy9

G5yyA

H54

H541

H5410

H541z

H54z

H584

H584z

Q48yl

R2y10
SP111-1
EMISNQAU116
EMISNQEM10
EMISNQHES9
EMISNQHE14
EMISNQHE13
EMISNQHE20
EMISNQHE21
EMISNQHE19
EMISNQHE22
EMISNQHE18
EMISNQHE17
EMISNQHE16
EMISNQHET1S
EMISNQHE72
EMISNQHE70
EMISNQHE71
EMISNQHESS
EMISNQHEA42
EMISNQSE142
HNGO0013
14A3

14A4

14AH

14AT

Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
MI

MI

MI

MI



ECG: myocardial infarction
ECG: old myocardial infarction
ECG: antero-septal infarct.
ECG:posterior/inferior infarct
ECG: subendocardial infarct
ECG: lateral infarction

ECG: myocardial infarct NOS

Diab mellit insulin-glucose infus acute myocardial infarct

Acute myocardial infarction

Attack - heart

Coronary thrombosis

Cardiac rupture following myocardial infarction (MI)
Heart attack

MI - acute myocardial infarction

Thrombosis - coronary

Silent myocardial infarction

Acute anterolateral infarction

Other specified anterior myocardial infarction
Acute anteroapical infarction

Acute anteroseptal infarction

Anterior myocardial infarction NOS

Acute inferolateral infarction

Acute inferoposterior infarction

Posterior myocardial infarction NOS

Lateral myocardial infarction NOS

True posterior myocardial infarction

Acute subendocardial infarction

Acute non-Q wave infarction

Acute non-ST segment elevation myocardial infarction
Inferior myocardial infarction NOS

Acute Q-wave infarct

Acute posterolateral myocardial infarction

Acute transmural myocardial infarction of unspecif site
Acute ST segment elevation myocardial infarction
Other acute myocardial infarction

Acute atrial infarction

Acute papillary muscle infarction

Acute septal infarction

Other acute myocardial infarction NOS

Acute myocardial infarction NOS

Postmyocardial infarction syndrome

Dressler's syndrome

Acute coronary syndrome

Microinfarction of heart

Old myocardial infarction

Healed myocardial infarction

Personal history of myocardial infarction

Post infarct angina

323
3232
3233
3234
3235
3236
323Z
889A
G30
G30-1
G30-2
G30-3
G30-4
G30-5
G30-6
G30-7
G300
G301
G3010
G3011
G301z
G302
G303
G304
G305
G306
G307
G3070
G3071
G308
G309
G30B
G30X
G30X0
G30y
G30y0
G30yl
G30y2
G30yz
G30z
G310
G310-1
G3115
G31yl
G32
G32-1
G32-2
G33z5

MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI



Subsequent myocardial infarction

Subsequent myocardial infarction of anterior wall
Subsequent myocardial infarction of inferior wall
Subsequent myocardial infarction of other sites

Subsequent myocardial infarction of unspecified site

Certain current complication follow acute myocardial infarct
Haemopericardium/current comp folow acut myocard infarct
Atrial septal defect/curr comp folow acut myocardal infarct
Ventric septal defect/curr comp fol acut myocardal infarctn
Ruptur cardiac wall w'out haemopericard/cur comp fol ac MI
Ruptur chordae tendinae/curr comp fol acute myocard infarct
Rupture papillary muscle/curr comp fol acute myocard infarct
Thrombosis atrium,auric append&vent/curr comp foll acute MI
Postoperative myocardial infarction

Postoperative transmural myocardial infarction anterior wall
Postoperative transmural myocardial infarction inferior wall
Postoperative transmural myocardial infarction unspec site
Postoperative subendocardial myocardial infarction
Postoperative myocardial infarction, unspecified

Post infarction pericarditis

[X]Acute transmural myocardial infarction of unspecif site
[X]Subsequent myocardial infarction of other sites
[X]Subsequent myocardial infarction of unspecified site
[RFC] Myocardial infarction (MI)

Cause of Death- Acute Myocardial Infarction

Cause of Death- Myocardial Infarction

First myocardial infarction

H/O: aortic aneurysm

H/O: Peripheral vascular disease procedure

Ischaemic toe

Femoral arteriogram abnormal

Lower limb arteriogram abnorm.

Aortic aneurysm monitoring

Emerg aortic bypass by anastomosis axillary to femoral art
Bypass aorta by anastomosis axillary to femoral artery NEC
Axillo-bifemoral bypass graft

Axillo-unifemoral PTFE bypass graft

Emerg repl aneurysm bifurc aorta by anast aorta to fem art
Emerg repl aneurysm bifurc aorta by anast aorta to iliac a

Y graft of abdominal Aortic aneurysm (emergency)

Other bypass of bifurcation of aorta

Emerg bypass bifurc aorta by anast aorta to femoral artery
Bypass bifurc aorta by anastom aorta to femoral artery NEC
Aorto bifemoral graft

Dacron aortofemoral Y graft

Bypass bifurcation aorta by anastom aorta to iliac artery
Aorto biiliac graft

Dacron aortoiliac Y graft

G35
G350
G351
G353
G35X
G36
G360
G361
G362
G363
G364
G365
G366
G38
G380
G381
G383
G384
G382z
G501
Gyu34
Gyu35
Gyu36
HNG0009
EGTON2G41

EMISR4QFI1
14AE
14NB
2G63
5593
55A2
66£3
7A100
7A101
7A102
7A103
7A110
7A112
7A112-1
TA12
7A120
7A121
7A121-1
TA121-2
7A123
TA123-1
TA123-2

MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA



Other specified other bypass of bifurcation of aorta

Other bypass of bifurcation of aorta NOS

Emergency replacement of aneurysmal segment of aorta
Emergency repair of aortic aneurysm

Emerg replace aneurysm asc aorta by anastom aorta to aorta
Emerg replace aneurysm thor aorta by anastom aorta to aorta
Emerg replace aneurysm infrarenal aorta by anast aorta/aorta
Emerg replace aneurysm abdom aorta by anast aorta/aorta NEC
Tube graft abdominal Aortic aneurysm (emergency)
Emergency replacement of aneurysmal segment of aorta OS
Emergency replacement of aneurysmal segment of aorta NOS
Open embolectomy of bifurcation of aorta

Other bypass of iliac artery

Other bypass of iliac artery by anastomosis

Emerg bypass iliac art by iliac/femoral art anastomosis NEC
Bypass iliac artery by iliac/femoral artery anastomosis NEC
Emerg bypass iliac artery by femoral/femoral art anast NEC
Emergency femoro-femoral prosthetic cross over graft
Bypass iliac artery by femoral/femoral art anastomosis NEC
Femoro-femoral prosthetic cross over graft

Emerg bypass comm iliac art by aorta/com iliac art anast NEC
Emerg bypass leg artery by aorta/com fem art anastomosis NEC
Bypass common iliac artery by aorta/com iliac art anast NEC
Bypass leg artery by aorta/com femoral art anastomosis NEC
Bypass leg artery by aorta/deep femoral art anastomosis NEC
Bypass iliac artery by iliac/iliac artery anastomosis NEC
Emergency bypass of iliac artery by unspecified anastomosis
[lio-femoral prosthetic cross over graft

Other specified other bypass of iliac artery

Other bypass of iliac artery NOS

Reconstruction of iliac artery

Reconstruction of common iliac artery

Endarterectomy and patch repair of iliac artery
Endarterectomy and patch repair of common iliac artery

Iliac endarterectomy and patch

Endarterectomy of iliac artery NEC

Endarterectomy of common iliac artery NEC

Other specified reconstruction of iliac artery

Reconstruction of iliac artery NOS

Other open operations on iliac artery

Other open operations on common iliac artery

Repair of iliac artery NEC

Repair of common iliac artery NEC

Open embolectomy of iliac artery

Open embolectomy of common iliac artery

Open insertion of iliac artery stent

Percutaneous transluminal angioplasty of iliac artery
Percutaneous transluminal embolectomy of iliac artery

TA12y
7A12z
7A13
7A13-1
7A130
7A131
7A133
7A134
7A134-1
7A13y
7A13z
7A192
7A41
7A41-1
7A410
7A411
7A412
7A412-1
7A413
7A413-1
7A414
7A416
7A419
7A41B
7A41C
7A41D
7A41E
7A41F
TA41y
7TA41z
7TA42
7A42-1
7A420
7A420-1
7A420-2
7A421
7A421-1
TA42y
7TA42z
7A43
7A43-1
7A430
7A430-1
7A431
7A431-1
7A433
7A440
7A441

PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
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PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
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PAD AAA
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Insertion of iliac artery stent

Percutaneous transluminal insertion of iliac artery stent

Other specified transluminal operation on iliac artery
Transluminal operation on iliac artery NOS

Other emergency bypass of femoral artery or popliteal artery
Other emerg bypass femoral or popliteal art by anastomosis
Other emergency bypass of common femoral artery

Other emergency bypass of deep femoral artery

Other emergency bypass of popliteal artery

Other emergency bypass of superficial femoral artery

Other emergency bypass of femoral artery

Emerg bypass femoral art by fem/pop art anast ¢ prosth NEC
Emerg bypass popliteal art by pop/pop art anast ¢ prosth NEC
Emerg bypass femoral art by fem/pop a anast ¢ vein graft NEC
Emerg bypass pop art by pop/pop art anast ¢ vein graft NEC
Emerg bypass femoral art by fem/tib art anast ¢ prosth NEC
Emerg bypass femoral art by fem/tib a anast ¢ vein graft NEC
Emerg bypass pop art by pop/tib art anast ¢ vein graft NEC
Emerg bypass popliteal art by pop/peron a anast ¢ prosth NEC
Emerg bypass fem art by fem/peron a anast ¢ vein graft NEC
Emerg bypass pop art by pop/peron art anast ¢ vein graft NEC
Emerg bypass femoral artery by fem/fem art anastomosis NEC
Emerg bypass popliteal artery by pop/fem art anastomosis NEC
Other emergency bypass of femoral or popliteal artery OS
Other emergency bypass of femoral or popliteal artery NOS
Other bypass of femoral artery or popliteal artery

Other bypass of femoral or popliteal artery by anastomosis
Other bypass of common femoral artery

Other bypass of femoral artery

Other bypass of popliteal artery

Other bypass of superficial femoral artery

Bypass femoral artery by fem/pop art anast ¢ prosthesis NEC
Bypass popliteal artery by pop/pop a anast ¢ prosthesis NEC
Bypass femoral artery by fem/pop art anast ¢ vein graft NEC
Bypass popliteal artery by pop/pop a anast ¢ vein graft NEC
Bypass femoral artery by fem/tib art anast ¢ prosthesis NEC
Bypass popliteal artery by pop/tib a anast ¢ prosthesis NEC
Bypass femoral artery by fem/tib art anast ¢ vein graft NEC
Bypass popliteal artery by pop/tib a anast ¢ vein graft NEC
Bypass femoral artery by fem/peron a anast ¢ prosthesis NEC
Bypass popliteal artery by pop/peron art anast ¢ prosth NEC
Bypass femoral artery by fem/peron a anast ¢ vein graft NEC
Bypass popliteal art by pop/peron art anast ¢ vein graft NEC
Bypass femoral artery by femoral/femoral art anastomosis NEC
Bypass popliteal artery by pop/fem artery anastomosis NEC
Femoro-femoral prosthetic cross over graft

Other bypass of femoral artery or popliteal artery OS

Other bypass of femoral artery or popliteal artery NOS

7A443
7A444
TA44y
7A44z7
TA47
7A47-1
TA47-2
7A47-3
7TA47-4
7A47-5
7A47-6
7A470
7A471
TA47T2
7TA473
7A474
7A476
TA477
7A479
TA4TA
7A47B
7A47C
7A47D
TA4Ty
7A47z7
7A48
7A48-1
7A48-2
7A48-4
7A48-5
7A48-6
7A480
7A481
7A482
7A483
7A484
7A485
7A486
7A487
7A488
7A489
7TA48A
7A48B
7A48C
7A48D
7A48E
7A48y
7A48z

PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
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PAD AAA
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PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA



Reconstruction of femoral artery or popliteal artery
Reconstruction of common femoral artery

Reconstruction of deep femoral artery

Reconstruction of femoral artery

Reconstruction of popliteal artery

Reconstruction of superficial femoral artery
Endarterectomy and patch repair of femoral artery
Endarterectomy and patch repair of popliteal artery
Endarterectomy of femoral artery NEC

Endarterectomy of popliteal artery NEC

Profundoplasty femoral artery & patch repair deep fem artery
Profundoplasty and patch repair of popliteal artery
Profundoplasty of femoral artery NEC

Profundoplasty of popliteal artery NEC

Reconstruction of femoral artery with vein graft
Reconstruction of popliteal artery with vein graft
Reconstruction of femoral or popliteal artery OS
Reconstruction of femoral or popliteal artery NOS

Other open operations on femoral artery or popliteal artery
Other open operations on common femoral artery

Other open operations on deep femoral artery

Other open operations on popliteal artery

Other open operations on superficial femoral artery
Repair of femoral artery NEC

Repair of popliteal artery NEC

Open embolectomy of femoral artery

Open thrombectomy of femoral artery

Open femoral embolectomy

Open embolectomy popliteal artery

Open thrombectomy of popliteal artery

Ligation of aneurysm of popliteal artery

Operation on aneurysm of femoral artery NEC

Operation on popliteal artery NEC

Repair of femoral artery with temporary silastic shunt
Repair of popliteal artery with temporary silastic shunt
Other open operation on femoral or popliteal artery OS
Other open operation on femoral or popliteal artery NOS
Percutaneous transluminal angioplasty of femoral artery
Percutaneous transluminal angioplasty of popliteal artery
Percutaneous transluminal embolectomy of femoral artery
Percutaneous transluminal embolectomy of popliteal artery
Percutaneous transluminal embolisation of femoral artery
Percutaneous transluminal embolisation of popliteal artery
Percut translum thrombolysis femoral graft streptokinase
Percutaneous transluminal insertion of stent femoral artery
Revision of reconstruction of artery

Revision of reconstruction involving aorta

Revision of reconstruction involving iliac artery

7A49
7A49-1
7A49-2
7A49-3
7A49-4
7A49-5
7A490
7A491
7A492
7A493
7A494
7A495
7A496
7A497
7A498
7A499
7A49y
7A49z7
TA4A
7TA4A-1
TA4A-2
TA4A-3
7TA4A-4
TA4A0
7TA4A1
TA4A2
7TA4A2-1
7TA4A2-2
7TA4A3
7TA4A3-1
TA4A4
TA4AS5
TA4A6
TA4A7T
TA4A8
TA4Ay
TA4Az
7A4B0
7A4B1
7A4B2
7A4B3
7A4B4
7A4B5
7A4B8
7A4B9
7A50
7A500
7A501

PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
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Revision of reconstruction involving femoral artery
Revision of reconstruction of popliteal artery

Other specified revision of reconstruction of artery
Revision of reconstruction of artery NOS

Gas gangrene-foot

Diabetes mellitus with peripheral circulatory disorder
Diabetes mellitus, juvenile +peripheral circulatory disorder
Diabetes mellitus, adult, + peripheral circulatory disorder
IDDM with peripheral circulatory disorder

NIDDM with peripheral circulatory disorder

Other specified diabetes mellitus with periph circ comps
Diabetes mellitus NOS with peripheral circulatory disorder
Insulin dependent diab mell with peripheral angiopathy
Non-insulin-dependent d m with peripheral angiopath
Type II diabetes mellitus with peripheral angiopathy
Type 2 diabetes mellitus with peripheral angiopathy
Type 1 diabetes mellitus with peripheral angiopathy
Type 2 diabetes mellitus with peripheral angiopathy
Aorto-iliac disease

Extremity artery atheroma

Extremity artery atheroma NOS

Aortic aneurysm

Abdominal aortic aneurysm which has ruptured
Ruptured abdominal aortic aneurysm

Ruptured suprarenal aortic aneurysm

Abdominal aortic aneurysm without mention of rupture
AAA - Abdominal aortic aneurysm without mention of rupture
Juxtarenal aortic aneurysm

Ruptured aortic aneurysm NOS

Thoracoabdominal aortic aneurysm, ruptured

Aortic aneurysm without mention of rupture NOS
Thoracoabdominal aortic aneurysm, without mention of rupture
Leaking abdominal aortic aneurysm

Aortic aneurysm NOS

Other peripheral vascular disease

Peripheral ischaemic vascular disease

Ischaemia of legs

Peripheral ischaemia

Thromboangiitis obliterans

Buerger's disease

Thromboangiitis obliterans NOS

Peripheral gangrene

Gangrene of toe

Gangrene of foot

Ischaemic foot

Other specified peripheral vascular disease

Diabetic peripheral angiopathy

Peripheral angiopathic disease EC NOS

7A502
7A503
TA50y
7A50z
A3AOQF
C107
C1070
C1071
C1073
C1074
C107y
C107z
C108G
C109F
C109F-1
C109F-2
C10EG
C10FF
G700-1
G702
G702z
G71
G713
G713-1
G7130
G714
G714-1
G7140
G715
G7150
G716
G7160
G718
G71z
G73
G73-1
G73-2
G73-3
G731
G7310
G731z
G732
G7320
G7321
G733
G73y
G73y0
G73yl

PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA



Other specified peripheral vascular disease NOS
Peripheral vascular disease NOS

Intermittent claudication

Claudication

Peripheral vascular disease NOS

Aortoiliac obstruction

Embolism and thrombosis of the femoral artery
Embolism and thrombosis of the popliteal artery
Embolism and thrombosis of the anterior tibial artery
Embolism and thrombosis of the dorsalis pedis artery
Embolism and thrombosis of a leg artery NOS
Peripheral arterial embolism and thrombosis NOS
Embolism and/or thrombosis of the common iliac artery
Embolism and/or thrombosis of the internal iliac artery
Embolism and/or thrombosis of the external iliac artery
Embolism and thrombosis of the iliac artery unspecified
[X]Other specified peripheral vascular diseases
Ischaemic leg ulcer

Ischaemic ulcer diabetic foot

Arterial leg ulcer

Mixed venous and arterial leg ulcer

[D]Gangrene of toe in diabetic

[D]Widespread diabetic foot gangrene

[D]Failure of peripheral circulation

[D]Peripheral circulatory failure

[RFC] Peripheral vascular disease

Ischaemic foot

Peripheral vascular disease annual review

Peripheral vascular disease monitoring administration
Peripheral vascular disease monitoring first letter
Peripheral vascular disease monitoring second letter
Peripheral vascular disease monitoring third letter
Transluminal balloon angioplasty of coronary artery
Percutaneous balloon coronary angioplasty

Percut transluminal balloon angioplasty one coronary artery
Percut translum balloon angioplasty mult coronary arteries

Percut translum balloon angioplasty bypass graft coronary a
Percut translum cutting balloon angioplasty coronary artery

Transluminal balloon angioplasty of coronary artery OS
Transluminal balloon angioplasty of coronary artery NOS
Percutaneous transluminal laser coronary angioplasty
Rotary blade coronary angioplasty

Insertion of coronary artery stent

Insertion of drug-eluting coronary artery stent

Percutaneous transluminal atherectomy of coronary artery

Endarterectomy of coronary artery NEC

Perc translumin balloon angioplasty stenting coronary artery

Perc translum ball angio insert 1-2 drug elut stents cor art

G73yz

G73z

G7320
G7320-1
G73zz
G740-2
G7424
G7425
G7426
G7427
G7429
G742z
G74y0
G74y1
G74y2
G74y3
Gyu74
M271-2
M2710
M2713
M2714
R0542

R0543

RO550
R0O550-1
HNGO0172
EMISNQIS4
EMISNQPE9
EMISNQPE10
EMISNQPE11
EMISNQPE12
EMISNQPE13
7928

7928-1

79280

79281

79282

79283

7928y

7928z

79290

79293

79294

79295

79296

792B0

793G

793G0

PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
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PCI
PCI
PCI
PCI
PCI
PCI
PCI
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PCI
PCI
PCI
PCI
PCI
PCI



Perc tran ball angio ins 3 or more drug elut stents cor art
Perc translum balloon angioplasty insert 1-2 stents cor art
Percutaneous cor balloon angiop 3 more stents cor art NEC
OS perc translumina balloon angioplast stenting coronary art
Perc translum balloon angioplasty stenting coronary art NOS
Percutaneous transluminal angioplasty of artery NEC
Rotary blade angioplasty

Percutaneous transluminal atherectomy

Percutaneous transluminal balloon angioplasty of artery
Peroperative angioplasty

Prosthetic graft patch angioplasty

Percutaneous transluminal angioplasty of vascular graft
[V]Presence of coronary angioplasty implant and graft
[V]Status following coronary angioplasty NOS

Stroke group member

H/O: CVA/stroke

H/O: CVA

H/O: stroke

H/O: TIA

H/O: Stroke in last year

Stroke self-management plan agreed

Stroke self-management plan review

Stroke/CV A annual review

Stroke annual review

Stroke 6 month review

Stroke initial post discharge review

Haemorrhagic stroke monitoring

Evacuation of subdural haematoma

Evacuation of extradural haematoma

Delivery of rehabilitation for stroke

Stroke / transient ischaemic attack referral

Ref to multidisciplinary stroke function improvement service
Exception reporting: stroke quality indicators

Excepted from stroke quality indicators: Patient unsuitable
Excepted from stroke quality indicators: Informed dissent
Rupture of syphilitic cerebral aneurysm

Mitochond encephalopathy, lact acidosis & strokelike episode
[X]Other transient cerebral ischaemic attacks and related
syndromes

[X]Other lacunar syndromes

[X]Other vascular syndroms/brain in cerebrovasculr diseases
Subarachnoid haemorrhage

Ruptured berry aneurysm

Subarachnoid haemorrhage from carotid siphon and bifurcation

Subarachnoid haemorrhage from middle cerebral artery

Subarachnoid haemorrhage from anterior communicating artery
Subarachnoid haemorrhage from posterior communicating artery

Subarachnoid haemorrhage from basilar artery

793G1
793G2
793G3
793Gy
793Gz
7A540
7TA545
7TA548
7TA564
7A6G1
7A6H3
7A6H4
ZV458
ZV45L
13YA
14A7
14A7-1
14A7-2
14AB
14AK
661M7
661N7
662¢
6.62E+01
662M1
662M2
6620
70170
70320
7P242
8HBJ
SHHM
9h2
9h21
9h22
A9%4y6
C3151

Fyu55
Fyu56
Fyu57
G60
G600
G601
G602
G603
G604
G605

PCI
PCI
PCI
PCI
PCI
PCI
PCI
PCI
PCI
PCI
PCI
PCI
PCI
PCI
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke

Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke



Subarachnoid haemorrhage from vertebral artery
Subarachnoid haemorrh from intracranial artery, unspecif
Subarachnoid haemorrhage NOS

Intracerebral haemorrhage

CVA - cerebrovascular accid due to intracerebral haemorrhage
Stroke due to intracerebral haemorrhage

Cortical haemorrhage

Internal capsule haemorrhage

Basal nucleus haemorrhage

Cerebellar haemorrhage

Pontine haemorrhage

Bulbar haemorrhage

External capsule haemorrhage

Intracerebral haemorrhage, intraventricular

Intracerebral haemorrhage, multiple localized

Lobar cerebral haemorrhage

Intracerebral haemorrhage in hemisphere, unspecified
Left sided intracerebral haemorrhage, unspecified

Right sided intracerebral haemorrhage, unspecified
Intracerebral haemorrhage NOS

Other and unspecified intracranial haemorrhage
Extradural haemorrhage - nontraumatic

Subdural haemorrhage - nontraumatic

Subdural haematoma - nontraumatic

Subdural haemorrhage NOS

Intracranial haemorrhage NOS

Cerebral infarct due to thrombosis of precerebral arteries
Cerebral infarction due to embolism of precerebral arteries
Cerebral arterial occlusion

CVA - cerebral artery occlusion

Infarction - cerebral

Stroke due to cerebral arterial occlusion

Cerebral thrombosis

Cerebral infarction due to thrombosis of cerebral arteries
Cerebral embolism

Cerebral embolus

Cerebral infarction due to embolism of cerebral arteries
Cerebral infarction NOS

Brainstem infarction NOS

Cerebellar infarction

Brainstem infarction

Wallenberg syndrome

Lateral medullary syndrome

Left sided cerebral infarction

Right sided cerebral infarction

Infarction of basal ganglia

Transient cerebral ischaemia

Transient ischaemic attack

G606
G60X
G60z
G61
Gol1-1
G61-2
G610
G611
G612
G613
G614
G615
G616
G617
G618
G619
G61X
G61X0
G61X1
G61z
G62
G620
G621
G622
G623
G62z
G63y0
G63y1
G64
G64-1
G64-2
G64-3
G640
G6400
G641
G641-1
G6410
G64z
G64z-1
G64z-2
G64z0
G64z1
G64z1-1
G64z2
G64z3
G64z4
G65
G65-2

Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke



Carotid artery syndrome hemispheric

Multiple and bilateral precerebral artery syndromes
Carotid territory transient ischaemic attack

Other transient cerebral ischaemia

Transient cerebral ischaemia NOS

Impending cerebral ischaemia

Intermittent cerebral ischaemia

Transient cerebral ischaemia NOS

Stroke and cerebrovascular accident unspecified

CVA unspecified

Stroke unspecified

CVA - Cerebrovascular accident unspecified

Middle cerebral artery syndrome

Anterior cerebral artery syndrome

Posterior cerebral artery syndrome

Brain stem stroke syndrome

Cerebellar stroke syndrome

Pure motor lacunar syndrome

Pure sensory lacunar syndrome

Left sided CVA

Right sided CVA

Generalised ischaemic cerebrovascular disease NOS

Acute cerebrovascular insufficiency NOS

Chronic cerebral ischaemia

Generalised ischaemic cerebrovascular disease NOS

Cereb infarct due cerebral venous thrombosis, nonpyogenic
Late effects of cerebrovascular disease

Sequelae of subarachnoid haemorrhage

Sequelae of intracerebral haemorrhage

Sequelae of other nontraumatic intracranial haemorrhage
Sequelae of cerebral infarction

Sequelae/other + unspecified cerebrovascular diseases
Sequelae of stroke,not specfd as h'morrhage or infarction
Cereb infarct due unsp occlus/stenos precerebr arteries
Cerebrl infarctn due/unspcf occlusn or sten/cerebrl artrs
[X]Subarachnoid haemorrhage from other intracranial arteries
[X]Other subarachnoid haemorrhage

[X]Other intracerebral haemorrhage

[X]Cerebrl infarctn due/unspcf occlusn or sten/cerebrl artrs
[X]Other cerebral infarction

[X]Occlusion and stenosis of other precerebral arteries
[X]Occlusion and stenosis of other cerebral arteries
[X]Sequelae of stroke,not specfd as h'morrhage or infarction
[X]Subarachnoid haemorrh from intracranial artery, unspecif
[X]Intracerebral haemorrhage in hemisphere, unspecified
[X]Cereb infarct due unsp occlus/stenos precerebr arteries
CVA - cerebrovascular accident in the puerperium

Stroke in the puerperium

G653
G654
G657
G65y
G65z
G65z0
G65z1
G652z
G66
G66-1
G66-2
G66-3
G660
G661
G662
G663
G664
G665
G666
G667
G668
G671
G6710
G6711
G671z
G6760
G68
G680
G681
G682
G683
G68W
G68X
GowW
G6X
Gyu60
Gyu6l
Gyu62
Gyu63
Gyu64
Gyu65
Gyu66
Gyu6C
Gyu6E
Gyu6F
Gyu6G
L440-1
L440-2

Stroke
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[V]Personal history of stroke

[V]Personal history of cerebrovascular accident (CVA)
[RFC] Ischaemic attack

[RFC] Stroke

[RFC] Stroke

[RFC] Stroke/CVA

Central post-stroke pain

Discharge from community stroke service
Referral to community stroke service
Referral to stroke rehabilitation service
Suspected transient ischaemic attack
Cerebral infarction with haemorrhagic transformation
Cause of Death- Cerebral Infarct

[RFC] CVA

H/O ventricular fibrillation

O/E - collapse -cardiac arrest

ECG: ventricular fibrillation

Cardiac massage - open

Advanced cardiopulmonary resuscitation
Cardiac massage - external

Closed cardiac massage alone

Closed cardiac massage+ventil.
Cardiopulmonary resuscitation

External cardiac massage NOS

Ventricular fibrillation and flutter
Ventricular fibrillation

Cardiac arrest-ventricular fibrillation
Ventricular fibrillation and flutter NOS
Cardiac arrest

Cardio-respiratory arrest

Asystole

Cardiac arrest with successful resuscitation
Sudden cardiac death, so described
Electromechanical dissociation with successful resuscitation
Electromechanical dissociation

Cardiac arrest, unspecified

Cardiac arrest as a complication of care

Term

Angina pectoris

Unstable angina

Angina pectoris with documented spasm

Other forms of angina pectoris

Angina pectoris unspecified

Presence of coronary angioplasty implant and graft

Other acute ischaemic heart diseases

Coronary thrombosis not resulting in myocardial infarction
Other forms of acute ischaemic heart disease

ZV125-1
ZV125-2
HNG0237
HNG0235
HNG0602
HNG0234
EMISNQCE10
EMISNQDI251
EMISNQRE623
EMISNQRE602
EMISNQSU26
EMISNQCE4

HNGP003
14AD
2241
3283
79321-1
7L1H6
853
8531
8532
8532-1
8537
G574
G5740
G5740-1
G574z
G575
G575-1
G575-2
G5750
G5751
G5752
G5753
G575z
SP110

ICD 10 code
120

1200

1201

1208

1209

7955

124

1240

1248

Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death

Category
Angina
Angina
Angina
Angina
Angina
CABG
CHD NOS
CHD NOS
CHD NOS



Acute ischaemic heart disease, unspecified

Chronic ischaemic heart disease

Atherosclerotic cardiovascular disease, so described
Atherosclerotic heart disease

Coronary artery aneurysm

Ischaemic cardiomyopathy

Silent myocardial ischaemia

Other forms of chronic ischaemic heart disease

Chronic ischaemic heart disease, unspecified
Hypertensive heart disease with (congestive) heart failure

Hypertensive heart and renal disease with (congestive) heart

failure
Hypertensive heart and renal disease with both (congestive)
heart failure and renal failure

Heart failure

Congestive heart failure

Left ventricular failure

Heart failure, unspecified

Acute myocardial infarction

Acute transmural myocardial infarction of anterior wall
Acute transmural myocardial infarction of inferior wall
Acute transmural myocardial infarction of other sites
Acute transmural myocardial infarction of unspecified site
Acute subendocardial myocardial infarction

Acute myocardial infarction, unspecified

Subsequent myocardial infarction

Subsequent myocardial infarction of anterior wall
Subsequent myocardial infarction of inferior wall
Subsequent myocardial infarction of other sites

Subsequent myocardial infarction of unspecified site
Certain current complications following acute myocardial
infarction

Haemopericardium as current complication following acute
myocardial infarction

Atrial septal defect as current complication following acute
myocardial infarction

Ventricular septal defect as current complication following acute

myocardial infarction

Rupture of cardiac wall without haemopericardium as current

complication following acute myocardial infarction

Rupture of chordae tendineae as current complication following

acute myocardial infarction

Rupture of papillary muscle as current complication following

acute myocardial infarction

Thrombosis of atrium, auricular appendage, and ventricle as
current complications following acute myocardial infarction
Other current complications following acute myocardial
infarction

Dressler's syndrome

Old myocardial infarction

1249
125

1250
1251
1254
1255
1256
1258
1259
1110

1130

1132
150

1500
1501
1509
121

1210
1211
1212
1213
1214
1219
122

1220
1221
1228
1229

123

1230

1231

1232

1233

1234

1235

1236

1238
1241
1252

CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
CHD NOS
Heart Failure

Heart Failure

Heart Failure
Heart Failure
Heart Failure
Heart Failure
Heart Failure
MI
MI
MI
MI
MI
MI
MI
MI
MI
Ml
MI
Ml

MI

MI

MI

MI

MI

MI

MI

MI

MI
MI
MI



Abdominal aortic aneurysm, ruptured

Abdominal aortic aneurysm, without mention of rupture
Thoracoabdominal aortic aneurysm, ruptured
Thoracoabdominal aortic aneurysm, without mention of rupture
Aortic aneurysm of unspecified site, ruptured

Aortic aneurysm of unspecified site, without mention of rupture
Thromboangiitis obliterans [Buerger]

Other specified peripheral vascular diseases

Peripheral vascular disease, unspecified

Embolism and thrombosis of arteries of lower extremities
Embolism and thrombosis of arteries of extremities, unspecified
Embolism and thrombosis of iliac artery

Other transient cerebral ischaemic attacks and related syndromes
Transient cerebral ischaemic attack, unspecified

Middle cerebral artery syndrome

Anterior cerebral artery syndrome

Posterior cerebral artery syndrome

Brain stem stroke syndrome

Cerebellar stroke syndrome

Pure motor lacunar syndrome

Pure sensory lacunar syndrome

Other lacunar syndromes

Subarachnoid haemorrhage

Subarachnoid haemorrhage from carotid siphon and bifurcation
Subarachnoid haemorrhage from middle cerebral artery
Subarachnoid haemorrhage from anterior communicating artery
Subarachnoid haemorrhage from posterior communicating artery
Subarachnoid haemorrhage from basilar artery

Subarachnoid haemorrhage from vertebral artery

Subarachnoid haemorrhage from other intracranial arteries
Subarachnoid haemorrhage from intracranial artery, unspecified
Other subarachnoid haemorrhage

Subarachnoid haemorrhage, unspecified

Intracerebral haemorrhage

Intracerebral haemorrhage in hemisphere, subcortical
Intracerebral haemorrhage in hemisphere, cortical

Intracerebral haemorrhage in hemisphere, unspecified
Intracerebral haemorrhage in brain stem

Intracerebral haemorrhage in cerebellum

Intracerebral haemorrhage, intraventricular

Intracerebral haemorrhage, multiple localized

Other intracerebral haemorrhage

Intracerebral haemorrhage, unspecified

Nontraumatic intracerebral hemorrhage, unspecified

Other nontraumatic intracranial haemorrhage

Subdural haemorrhage (acute)(nontraumatic)

Nontraumatic extradural haemorrhage

Intracranial haemorrhage (nontraumatic), unspecified

1713
1714
1715
I716
1718
1719
1731
1738
1739
1743
1744
1745
G458
G459
G460
G461
G462
G463
G464
G465
G466
G467
160
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
I61
1610
I611
1612
1613
1614
1615
I616
1618
1618
1619
162
1620
1621
1629

PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke



Cerebral infarction
Cerebral infarction due to thrombosis of precerebral arteries

Cerebral infarction due to embolism of precerebral arteries
Cerebral infarction due to unspecified occlusion or stenosis of
precerebral arteries

Cerebral infarction due to thrombosis of cerebral arteries
Cerebral infarction due to embolism of cerebral arteries
Cerebral infarction due to unspecified occlusion or stenosis of
cerebral arteries

Cerebral infarction due to cerebral venous thrombosis,
nonpyogenic

Other cerebral infarction

Cerebral infarction, unspecified

Stroke, not specified as haemorrhage or infarction
Sequelae of subarachnoid haemorrhage

Sequelae of intracerebral haemorrhage

Sequelae of other nontraumatic intracranial haemorrhage
Sequelae of cerebral infarction

Sequelae of stroke, not specified as haemorrhage or infarction
Sequelae of other and unspecified cerebrovascular diseases
Cardiac arrest

Cardiac arrest with successful resuscitation

Sudden cardiac death, so described

Cardiac arrest, unspecified

Re-entry ventricular arrhythmia

Ventricular fibrillation and flutter

TERM

Saphenous vein graft replacement of coronary artery
Saphenous vein graft replacement of one coronary artery
Saphenous vein graft replacement of two coronary arteries

Saphenous vein graft replacement of three coronary arteries
Saphenous vein graft replacement of four or more coronary
arteries

Other specified saphenous vein graft replacement of coronary
artery

Unspecified saphenous vein graft replacement of coronary artery

Other autograft replacement of coronary artery

Autograft replacement of one coronary artery NEC

Autograft replacement of two coronary arteries NEC
Autograft replacement of three coronary arteries NEC
Autograft replacement of four or more coronary arteries NEC
Other specified other autograft replacement of coronary artery
Unspecified other autograft replacement of coronary artery
Allograft replacement of coronary artery

Allograft replacement of one coronary artery

Allograft replacement of two coronary arteries

Allograft replacement of three coronary arteries

Allograft replacement of four or more coronary arteries

163
1630
1631

1632
1633
1634

1635

1636
1638
1639
164

1690
1691
1692
1693
1694
1698
146

1460
1461
1469
1470
1490

OPCS code
K40

K40.1
K40.2
K40.3

K40.4

K40.8
K40.9
K41

K41.1
K41.2
K41.3
K41.4
K41.8
K41.9
K42

K42.1
K42.2
K42.3
K42.4

Stroke
Stroke
Stroke

Stroke
Stroke
Stroke

Stroke

Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
Stroke
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death

CATEGORY
CABG
CABG
CABG
CABG

CABG

CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG



Other specified allograft replacement of coronary artery
Unspecified allograft replacement of coronary artery
Prosthetic replacement of coronary artery

Prosthetic replacement of one coronary artery

Prosthetic replacement of two coronary arteries
Prosthetic replacement of three coronary arteries
Prosthetic replacement of four or more coronary arteries
Other specified prosthetic replacement of coronary artery
Unspecified prosthetic replacement of coronary artery
Other replacement of coronary artery

Replacement of coronary arteries using multiple methods
Revision of replacement of coronary artery

Other specified other replacement of coronary artery
Unspecified other replacement of coronary artery
Connection of thoracic artery to coronary artery

Double anastomosis of mammary arteries to coronary arteries
Double anastomosis of thoracic arteries to coronary arteries
NEC

Anastomosis of mammary artery to left anterior descending
coronary artery

Anastomosis of mammary artery to coronary artery NEC
Anastomosis of thoracic artery to coronary artery NEC
Revision of connection of thoracic artery to coronary artery
Other specified connection of thoracic artery to coronary artery
Unspecified connection of thoracic artery to coronary artery
Other bypass of coronary artery

Double implantation of mammary arteries into heart
Double implantation of thoracic arteries into heart NEC
Implantation of mammary artery into heart NEC
Implantation of thoracic artery into heart NEC

Revision of implantation of thoracic artery into heart

Other specified other bypass of coronary artery

Unspecified other bypass of coronary artery

Emergency replacement of aneurysmal segment of aorta
Emergency replacement of aneurysmal segment of ascending
aorta by anastomosis of aorta to aorta

Emergency replacement of aneurysmal segment of thoracic aorta

by anastomosis of aorta to aorta NEC

Emergency replacement of aneurysmal segment of suprarenal
abdominal aorta by anastomosis of aorta to aorta

Emergency replacement of aneurysmal segment of infrarenal
abdominal aorta by anastomosis of aorta to aorta

Emergency replacement of aneurysmal segment of abdominal
aorta by anastomosis of aorta to aorta NEC

Emergency replacement of aneurysmal bifurcation of aorta by
anastomosis of aorta to iliac artery

Other specified emergency replacement of aneurysmal segment
of aorta

Unspecified emergency replacement of aneurysmal segment of
aorta

K42.8
K42.9
K43

K43.1
K43.2
K43.3
K43.4
K43.8
K43.9
K44

K44.1
K44.2
K44.8
K44.9
K45

K45.1

K45.2

K45.3
K45.4
K45.5
K45.6
K45.8
K45.9
K46

K46.1
K46.2
K46.3
K46.4
K46.5
K46.8
K46.9
L18

L181

L182

L183

L184

L185

L186

L188

L189

CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG

CABG

CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
CABG
PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA



Other replacement of aneurysmal segment of aorta
Replacement of aneurysmal segment of ascending aorta by
anastomosis of aorta to aorta NEC

Replacement of aneurysmal segment of thoracic aorta by
anastomosis of aorta to aorta NEC

Replacement of aneurysmal segment of suprarenal abdominal
aorta by anastomosis of aorta to aorta NEC

Replacement of aneurysmal segment of infrarenal abdominal
aorta by anastomosis of aorta to aorta NEC

Replacement of aneurysmal segment of abdominal aorta by
anastomosis of aorta to aorta NEC

Replacement of aneurysmal bifurcation of aorta by anastomosis
of aorta to iliac artery NEC

Other specified other replacement of aneurysmal segment of
aorta

Unspecified other replacement of aneurysmal segment of aorta

Other emergency bypass of segment of aorta

Emergency bypass of segment of ascending aorta by
anastomosis of aorta to aorta NEC

Emergency bypass of segment of thoracic aorta by anastomosis
of aorta to aorta NEC

Emergency bypass of segment of suprarenal abdominal aorta by
anastomosis of aorta to aorta NEC

Emergency bypass of segment of infrarenal abdominal aorta by
anastomosis of aorta to aorta NEC

Emergency bypass of segment of abdominal aorta by
anastomosis of aorta to aorta NEC

Emergency bypass of bifurcation of aorta by anastomosis of
aorta to iliac artery NEC

Other specified other emergency bypass of segment of aorta
Unspecified other emergency bypass of segment of aorta
Operations on aneurysm of aorta NEC

Transluminal insertion of stent graft for aneurysmal segment of
aorta

Endovascular insertion of stent graft for infrarenal abdominal
aortic aneurysm

Endovascular insertion of stent graft for suprarenal aortic
aneurysm

Endovascular insertion of stent graft for thoracic aortic
aneurysm

Endovascular insertion of stent graft for aortic dissection in any
position

Endovascular insertion of stent graft for aortic aneurysm of
bifurcation NEC

Endovascular insertion of stent graft for aorto-uniiliac aneurysm
Other specified transluminal insertion of stent graft for
aneurysmal segment of aorta

Unspecified transluminal insertion of stent graft for aneurysmal
segment of aorta

Transluminal operations on aneurysmal segment of aorta
Endovascular insertion of stent for infrarenal abdominal aortic
aneurysm

Endovascular insertion of stent for suprarenal aortic aneurysm

L19

L191

L192

L193

L194

L195

L196

L198
L199
L20

L201

L202

L203

L204

L205

L206
L208
L209
L254

L27

L271

L272

L273

L274

L275
L276

L278

L279
L28

L281
L1282

PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA
PAD AAA
PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA
PAD AAA
PAD AAA
PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA
PAD AAA

PAD AAA

PAD AAA
PAD AAA

PAD AAA
PAD AAA



Endovascular insertion of stent for thoracic aortic aneurysm
Endovascular insertion of stent for aortic dissection in any
position

Endovascular insertion of stent for aortic aneurysm of
bifurcation NEC

Endovascular insertion of stent for aorto-uniiliac aneurysm
Other specified transluminal operations on aneurysmal segment
of aorta

Unspecified transluminal operations on aneurysmal segment of
aort

Other emergency bypass of iliac artery

Emergency bypass of common iliac artery by anastomosis of
aorta to common iliac artery NEC

Emergency bypass of iliac artery by anastomosis of aorta to
external iliac artery NEC

Emergency bypass of artery of leg by anastomosis of aorta to
common femoral artery NEC

Emergency bypass of artery of leg by anastomosis of aorta to
deep femoral artery NEC

Emergency bypass of iliac artery by anastomosis of iliac artery
to iliac artery NEC

Emergency bypass of artery of leg by anastomosis of iliac artery
to femoral artery NEC

Other specified other emergency bypass of iliac artery
Unspecified other emergency bypass of iliac artery

Other bypass of iliac artery

Bypass of common iliac artery by anastomosis of aorta to
common iliac artery NEC

Bypass of iliac artery by anastomosis of aorta to external iliac
artery NEC

Bypass of artery of leg by anastomosis of aorta to common
femoral artery NEC

Bypass of artery of leg by anastomosis of aorta to deep femoral
artery NEC

Bypass of iliac artery by anastomosis of iliac artery to iliac
artery NEC

Bypass of artery of leg by anastomosis of iliac artery to femoral
artery NEC

Other specified other bypass of iliac artery

Unspecified other bypass of iliac artery

Reconstruction of iliac artery

Endarterectomy of iliac artery and patch repair of iliac artery
Endarterectomy of iliac artery NEC

Other specified reconstruction of iliac artery

Unspecified reconstruction of iliac artery

Other open operations on iliac artery

Repair of iliac artery NEC

Open embolectomy of iliac artery

Percutaneous transluminal angioplasty of iliac artery
Percutaneous transluminal embolectomy of iliac artery
Percutaneous transluminal insertion of stent into iliac artery
Other specified transluminal operations on iliac artery

L283

L284

L285
L286

L288

L289
L50

L50.1

L50.2

L50.3

L50.4

L50.5

L50.6
L50.8
L50.9
L51

L51.1

L51.2

L51.3

L51.4

L51.5

L51.6
L51.8
L51.9
L52

L52.1
L52.2
L52.8
L52.9
L53

L53.1
L5322
L54.1
L54.2
L54.4
L54.8

PAD AAA

PAD AAA

PAD AAA
PAD AAA

PAD AAA

PAD AAA
PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA
PAD AAA
PAD AAA
PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA



Unspecified transluminal operations on iliac artery

Other emergency bypass of femoral artery

Emergency bypass of femoral artery by anastomosis of femoral
artery to femoral artery NEC

Emergency bypass of femoral artery by anastomosis of femoral
artery to popliteal artery using prosthesis NEC

Emergency bypass of femoral artery by anastomosis of femoral
artery to popliteal artery using vein graft NEC

Emergency bypass of femoral artery by anastomosis of femoral
artery to tibial artery using prosthesis NEC

Emergency bypass of femoral artery by anastomosis of femoral
artery to tibial artery using vein graft NEC

Emergency bypass of femoral artery by anastomosis of femoral
artery to peroneal artery using prosthesis NEC

Emergency bypass of femoral artery by anastomosis of femoral
artery to peroneal artery using vein graft NEC

Other specified other emergency bypass of femoral artery
Unspecified other emergency bypass of femoral artery

Other bypass of femoral artery

Bypass of femoral artery by anastomosis of femoral artery to
femoral artery NEC

Bypass of femoral artery by anastomosis of femoral artery to
popliteal artery using prosthesis NEC

Bypass of femoral artery by anastomosis of femoral artery to
popliteal artery using vein graft NEC

Bypass of femoral artery by anastomosis of femoral artery to
tibial artery using prosthesis NEC

Bypass of femoral artery by anastomosis of femoral artery to
tibial artery using vein graft NEC

Bypass of femoral artery by anastomosis of femoral artery to
peroneal artery using prosthesis NEC

Bypass of femoral artery by anastomosis of femoral artery to
peroneal artery using vein graft NEC

Other specified other bypass of femoral artery

Unspecified other bypass of femoral artery

Reconstruction of femoral artery

Endarterectomy of femoral artery and patch repair of femoral
artery

Endarterectomy of femoral artery NEC

Profundoplasty of femoral artery and patch repair of deep
femoral artery

Profundoplasty of femoral artery NEC

Other specified reconstruction of femoral artery

Unspecified reconstruction of femoral artery

Other open operations on femoral artery

Repair of femoral artery NEC

Open embolectomy of femoral artery

Other specified other open operations on femoral artery
Unspecified other open operations on femoral artery
Percutaneous transluminal angioplasty of femoral artery
Percutaneous transluminal embolectomy of femoral artery
Percutaneous transluminal embolisation of femoral artery

L54.9
L58

L58.1

L58.2

L58.3

L58.4

L58.5

L58.6

L58.7
L58.8
L58.9
L59

L59.1

L59.2

L59.3

L59.4

L59.5

L59.6

L59.7
L59.8
L59.9
L60

L60.1
L60.2

L60.3
L60.4
L60.8
L60.9
L62

L62.1
L62.2
L62.8
L62.9
L63.1
L63.2
L63.3

PAD AAA
PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA
PAD AAA
PAD AAA
PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA

PAD AAA
PAD AAA
PAD AAA
PAD AAA

PAD AAA
PAD AAA

PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA



Percutaneous transluminal insertion of stent into femoral artery
Revision of reconstruction of artery

Revision of reconstruction involving aorta

Revision of reconstruction involving iliac artery

Revision of reconstruction involving femoral artery
Transluminal balloon angioplasty of coronary artery
Percutaneous transluminal balloon angioplasty of one coronary
artery

Percutaneous transluminal balloon angioplasty of multiple
coronary arteries

Percutaneous transluminal balloon angioplasty of bypass graft of
coronary artery

Percutaneous transluminal cutting balloon angioplasty of
coronary artery

Other specified transluminal balloon angioplasty of coronary
artery

Unspecified transluminal balloon angioplasty of coronary artery
Other therapeutic transluminal operations on coronary artery
Percutaneous transluminal laser coronary angioplasty
Percutaneous transluminal atherectomy of coronary artery
Other specified other therapeutic transluminal operations on
coronary artery

Unspecified other therapeutic transluminal operations on
coronary artery

Percutaneous transluminal balloon angioplasty and insertion of
stent into coronary artery

Percutaneous transluminal balloon angioplasty and insertion of
1-2 drug-eluting stents into coronary artery

Percutaneous transluminal balloon angioplasty and insertion of 3
or more drug-eluting stents into coronary artery

Percutaneous transluminal balloon angioplasty and insertion of
1-2 stents into coronary artery

Percutaneous transluminal balloon angioplasty and insertion of 3
or more stents into coronary artery NEC

Other specified percutaneous transluminal balloon angioplasty
and insertion of stent into coronary artery

Unspecified percutaneous transluminal balloon angioplasty and
insertion of stent into coronary artery

External resuscitation

Advanced cardiac pulmonary resuscitation

External ventricular defibrillation

Other specified external resuscitation

Unspecified external resuscitation

L63.5
L65
L65.1
L65.2
L65.3
K49

K49.1

K49.2

K49.3

K49.4

K49.8
K49.9
K50

K50.1
K50.4

K50.8

K50.9

K75

K75.1

K75.2

K75.3

K75.4

K75.8

K75.9
X50
X503
X504
X508
X509

PAD AAA
PAD AAA
PAD AAA
PAD AAA
PAD AAA
PCI

PCI

PCI

PCI

PCI

PCI
PCI
PCI
PCI
PCI

PCI

PCI

PCI

PCI

PCI

PCI

PCI

PCI

PCI

VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death
VA Cardiac arrest/death



Table S2 - Patient characteristics by type of chest pain in GOLD, n (%) unless stated

Chest pain Chest pain Angina
Non-coronary Unattributed
n 89,145 226,186 10,047
Age: Mean (SD) 45.6 (16.93) 47.3 (16.60) 66.0 (12.22)
Female 52,146 (58) 120,046 (53) 4,909 (49)
Ethnicity: White 74,726 (93) 188,651 (92) 9,326 (96)
Deprivation: Least 21,683 (24) 55,028 (24) 2,353 (23)
2nd 19,541 (22) 51,713 (23) 2,212 (22)
3rd 18,215 (20) 46,337 (21) 2,066 (21)
4th 17,720 (20) 43,484 (19) 2,071 (21)
Most 11,920 (13) 29,464 (13) 1,333 (13)
Risk factors
Smoking:  Current 27,822 (32) 65,926 (30) 2,134 (22)
Ex 16,916 (20) 46,757 (21) 3,517 (36)
Never 41,646 (48) 107,471 (49) 4,176 (42)
Diabetes: Type 1 153 (<1) 372 (<1) 35 (<1)
Type 2 3,080 (3) 8,885 (4) 1,385 (14)
FH: angina/heart attack <60yrs 1,663 (2) 6,439 (3) 560 (6)
Chronic Kidney Disease stage 3-5 2,744 (3) 8,140 (4) 1,044 (10)
Atrial fibrillation 448 (<1) 2,225 (1) 437 4)
Treated hypertension 14,120 (16) 45,122 (20) 8,441 (84)
Migraine 2,594 (3) 6,347 (3) 140 (1)
Rheumatoid arthritis 442 (<1) 1,031 (<1) 81 (<1)
Severe mental illness 1,799 (2) 4,530 (2) 176 (2)
Corticosteroid medication 4,429 (5) 11,437 (5) 879 (9)
BMI: Mean (SD) 26.2 (5.65) 26.7 (5.67) 28.3 (5.55)
Cholesterol/HDL ratio: Mean (SD) 3.8 (1.26) 3.9(1.28) 3.8 (1.30)
Alternative explanation /comorbidity
Depression/anxiety 13,092 (15) 33,401 (15) 1,199 (12)
Oesophageal reflux 7,310 (8) 22,246 (10) 1,313 (13)
Respiratory 18,487 (21) 46,736 (21) 2,547 (25)
Osteoarthritis 3,139 (4) 8,150 (4) 880 (9)




Low back pain 17,704 (20) 42,617 (19) 1,973 (20)

Neck pain 7,327 (8) 17,510 (8) 840 (8)
Cancer 1,756 (2) 4,265 (2) 285 (3)
QRISK3: Median (IQR) 2.38(0.49,8.74)  3.37(0.77,10.79) N/A

FH: family history; IQR: interquartile range; SD: standard deviation. Complete data range:
Ethnicity 90-97%; smoking 97-98%; BMI 85-92%, Cholesterol/HDL ratio 36-77%



Table S3 —Associations of cardiovascular events with unattributed chest pain (compared to non-coronary chest pain) by year of index

presentation in Aurum (maximum 3-year follow-up)

Year of index presentation

2002
HR" (95% CI)

2006
HR" (95% CI)

2010
HR™ (95% CI)

2014
HR™ (95% CI)

Any cardiovascular
Coronary
Myocardial infarction

Stroke

1.29 (1.22, 1.36)
1.48 (1.38, 1.58)
1.11 (0.96, 1.29)
1.03 (0.91, 1.16)

1.28 (1.24, 1.32)
1.48 (1.42, 1.55)
1.16 (1.05, 1.27)
1.00 (0.93, 1.08)

1.27 (1.23,1.30)
1.49 (1.43, 1.55)
1.20 (1.11, 1.29)
0.98 (0.93, 1.04)

1.26 (1.20, 1.31)
1.50 (1.41, 1.58)
1.25 (1.12, 1.39)
0.96 (0.88, 1.04)

" adjusted for age, gender, ethnicity, neighbourhood deprivation, year of index presentation, smoking status, type 1 diabetes, type 2 diabetes,
family history of coronary heart disease, chronic kidney disease, atrial fibrillation, treated hypertension, migraine, rheumatoid arthritis, severe

mental illness, corticosteroid medication, BMI, depression/anxiety, oesophageal reflux, respiratory, osteoarthritis, lower back pain, neck pain,

cancer. HR: hazard ratio; CI: confidence interval



Table S4 —Associations of cardiovascular events with unattributed chest pain (compared to non-coronary chest pain) at different points

during follow-up in GOLD

Time since index date

12 months
HR™ (95% CI)

36 months
HR™ (95% CI)

60 months
HR™ (95% CI)

120 months
HR™ (95% CI)

Any cardiovascular
Coronary
Myocardial infarction

Stroke

1.23 (1.18, 1.29)
1.45 (1.37, 1.54)
1.17 (1.03, 1.33)
1.04 (0.94, 1.14)

1.06 (1.02, 1.11)
118 (1.11, 1.24)
1.17 (1.05, 1.31)
0.99 (0.90, 1.08)

1.04 (1.01, 1.08)
1.11 (1.06, 1.17)
1.12 (1.01, 1.23)
0.99 (0.92, 1.07)

1.04 (0.97, 1.10)
1.03 (0.96, 1.11)
0.98 (0.87, 1.12)
1.04 (0.93, 1.17)

" fully adjusted model; non-coronary group is the reference group. HR: hazard ratio; CI: confidence interval



Table S5 — Incidence of types of cardiovascular events and associations with unattributed chest pain in GOLD

Model 1 Model 2 Model 3
Number  Number (%) Rate per Unadjusted . . . ) ]
_ _ Adjusted Adjusted! Adjusted?
at risk with event 10,000 person-years HR (95% CI)
HR (95% CI) HR (95% CI) HR (95% CI)

Coronary
Non-coronary 89,145 4,083 (4.6) 86.74 (84.12, 89.44) 1.00 1.00 1.00 1.00
Unattributed 226,186 14,659 (6.5) 123.54 (121.56, 125.56) 1.42(1.38,1.47) 1.28(1.24,1.33) 1.24(1.20,1.29) 1.24(1.20, 1.28)
Myocardial infarction
Non-coronary 89,145 1,131 (1.3) 23.47 (22.14, 24.88) 1.00 1.00 1.00 1.00
Unattributed 226,186 3,697 (1.6) 29.99 (29.04, 30.97) 1.28 (1.19,1.37) 1.12(1.04,1.20) 1.11(1.03,1.19) 1.11(1.03,1.19)
Angina 10,047 958 (9.5) 168.90 (158.54, 179.95) 7.14 (6.49,7.85) 2.55(2.32,2.80) 2.15(1.95,2.38) 2.17(1.97,2.39)
Stroke
Non-coronary 89,145 1,766 (2.0) 36.80 (35.13, 38.56) 1.00 1.00 1.00 1.00
Unattributed 226,186 5,118 (2.3) 41.68 (40.55, 42.84) 1.13(1.07,1.20) 1.02 (0.96, 1.08) 1.00 (0.95,1.07) 1.01(0.95, 1.07)
Angina 9,987 696 (7.0) 122.06 (113.32,131.48) 3.29(2.99,3.63) 1.14(1.04,1.26) 1.02(0.92,1.13) 1.03(0.93, 1.14)

" adjusted for age, gender, ethnicity, neighbourhood deprivation, year of index presentation; " additionally adjusted for smoking status, type 1

diabetes, type 2 diabetes, family history of coronary heart disease, chronic kidney disease, atrial fibrillation, treated hypertension, migraine,

rheumatoid arthritis, severe mental illness, corticosteroid medication, BMI; * additionally adjusted for depression/anxiety, oesophageal reflux,

respiratory, osteoarthritis, lower back pain, neck pain, cancer. HR: hazard ratio; CI: confidence interval




Figure S1 — Change in risk of cardiovascular event over follow-up”
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* Follow-up starts at 6 months after index date (i.e. end of diagnosis window); reference

group is non-coronary chest pain





