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Executive summary

Introduction

Cardiovascular disease (CVD) prevention is a major public health priority in England.
The NHS RightCare Optimal Pathway has highlighted 6 CVD high risk conditions that
are currently underdiagnosed and insufficiently managed despite a range of available
interventions, and therefore represent targets for improvement:

¢ high blood pressure

e atrial fibrillation (AF)

¢ high cholesterol/high CVD risk including Familial Hypercholesterolemia (FH)
e diabetes (Type 2 and Type 1)

e non-diabetic hyperglycaemia

e chronic kidney disease (CKD)

PHE has identified that whilst a number of tools currently exist for assessing return on
investment (ROI) for CVD prevention, these use a variety of different evidence sources
and assumptions and therefore there is no common platform for the assessment of ROI
across different risk conditions and different interventions. There is therefore a need for
an integrated, single platform ROI tool to support NHS and public health decision
makers at both national and local level.

PHE commissioned a CVD prevention ROI tool, focussing on the 6 high risk conditions
from the School for Health and Related Research (SCHARR) at the University of
Sheffield. Prior to development of such a tool, it was recognised that a consistent and
up to date evidence review was required. This was focussed primarily on finding the
best quality evidence about the effectiveness and cost-effectiveness of interventions to
identify people with currently undetected risk factors, and to manage and reduce levels
of risk factors or progression of risk conditions. This included reviewing information
about cross-cutting interventions that impact on more than 1 risk condition; the
differential impact of interventions in people with different risk conditions; and the
interaction between multiple interventions in a single individual who may have 1 or
more risk conditions. It also involved identifying local data to inform current care usage
of those interventions chosen to be incorporated in the tool.

ScHARR has developed the ROI tool based on a modification of an existing type 2
diabetes prevention model (the School for Public Health Research [SPHR] Diabetes
Prevention Model), which has been previously made into a PHE tool to model the ROI
of the NHS Diabetes Prevention Programme (NHS DPP). This model already included
simulation of CVD risk and events through the validated and widely used QRISK2 10
year risk framework, which incorporates the relationship between risk factors/conditions
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and the probability of having CVD events, including the joint impact on CVD risk of
having multiple risk factors already present. Adaptation of this model was necessary to
incorporate the CVD high risk conditions not currently included (primarily AF, FH and
CKD), which required some reviewing of the modelling literature to identify key
methodology and parameter values commonly used in models of these conditions.

Aims and objectives

The aim was to assess the feasibility of the CVD prevention ROI tool given the
availability of evidence, then to adapt the existing SPHR Diabetes Prevention Model to
develop a CVD ROI tool that can evaluate the identified prevention interventions.

The objectives were to:

e review evidence for effectiveness and cost-effectiveness of interventions that impact
on the CVD high risk conditions, to identify a set of interventions for which there is
good quality evidence for inclusion in the tool and in an accompanying database of
interventions

e review the literature to identify where possible, evidence of cumulative or
multiplicative interactions between interventions and their impacts on CVD risk
reduction

e review the literature to identify modelling studies that can support decisions about
the design of model additions and adaptations

e collate and compile the evidence together with input from potential tool users to
propose a formal plan and conceptual model of a CVD prevention ROI tool

e adapt the NHS DPP user-friendly ROI tool based on the School for Public Health
Research Diabetes Prevention Model, to a CVD ROI tool that can be updated with
local information to support implementation

e carry out a set of exemplar analyses to model the potential return on investment of
CVD prevention interventions in 1 or more CVD high risk groups

Evidence reviews for intervention topics

Consultation with the steering group led to the agreement that interventions that are
currently recommended by NICE for detection or management of the 6 high risk
conditions should be prioritised for inclusion in the tool. Whilst of potential interest, the
tool would not include policy and structural interventions that improve uptake of and
adherence to current NICE guidelines, or novel interventions (not currently NICE
recommended) for detection or management of high risk conditions.

Selection of intervention topics for review was guided by recommendations within
relevant NICE guideline documents for the 6 high risk conditions. Interventions were
limited to those recommended for individuals without pre-existing CVD, those that

specifically contributed to prevention of CVD (ie interventions for control of symptoms
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that do not impact on CVD were excluded), and excluded interventions that were
relevant to only a very small number of individuals with serious disease.

Following selection of topics, a review question was formulated for each included topic
which enabled identification of effectiveness data for each intervention in silo or in
combination with other included interventions, relating to each relevant high risk group.
As an initial step, any existing evidence relating to the effectiveness of recommended
interventions was extracted from NICE guideline documentation. If such evidence was
relevant to the review question, had been reviewed within the last year and contained
outcomes of relevance to the tool then no further reviewing was required. For other
topics, searches were designed to identify recent evidence relating to effectiveness of
the intervention. Searches were initially aimed at identifying relevant systematic
reviews, but if none were found, a second set of searches was carried out to identify
relevant randomised controlled trials or observational studies. A review protocol was
designed to enable rapid reviewing for each search topic. In most cases multiple
potentially useful studies were identified. Selection of studies for inclusion in the tool
and database of interventions was based on an assessment of study quality, relevance
to the topic question and input from the steering group.

A series of other intervention parameters were also reviewed including cost-
effectiveness data, intervention costs, current intervention usage (a composite of
proportion offered, uptake and discontinuation) and duration of intervention effect.
Where possible information about current intervention usage and about current
detection of high risk conditions was obtained from local data sources. Inclusion of
topics within the tool and database of intervention was informed through evidence of
both effectiveness and cost-effectiveness, together with steering group input. The
following topics were included:

¢ lipid maodification therapy (Primarily Atorvastatin 20 mg)

e anti-hypertensive therapy (primarily combination therapy for hypertension and
ACEI/ARB therapy for CKD)

e anticoagulant therapy for AF

e blood glucose lowering medication for Type 2 diabetes

e NHS Diabetes Prevention Programme

e structured education programmes for diabetes

e weight management

e smoking cessation

¢ individualised nutritional advice for CKD

e continuous subcutaneous insulin infusion (Insulin Pump) for Type 1 diabetes

e blood pressure self-monitoring for management of hypertension

e pharmacist Medicines Use Review

e NHS Health Checks

e cascade testing for FH

e opportunistic detection (including for AF, type 2 diabetes and hypertension)

7
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e annual review for detection and management

For several topics it was not possible to identify relevant, good quality or significant
effectiveness or cost-effectiveness data. These topics were highlighted as evidence
gaps that meant that they could not be included in the tool at the current time:

e exercise referral

e screening and brief intervention for alcohol
e brief advice for diet and physical activity

¢ individualised nutritional advice for FH

Additional evidence gaps related to intervention combinations, for which little specific
effectiveness evidence was identified.

Tool user group and conceptual modelling

A group of potential tool users was recruited from amongst CCG and local authority
public health representatives, PHE regional leads with responsibility for CVD, health
professionals with CVD as a special interest and relevant charitable organisations. The
tool user group was invited to a 1-day workshop to discuss what users would want from
an ROI tool. A conceptual model detailing proposed tool inputs and outputs was
constructed based upon tool user group responses and modelling constraints.
Feedback from the tool user group about the conceptual model was obtained through
email and an online questionnaire, and changes were made to the conceptual model to
incorporate this user feedback. Tool users also provided feedback on the final tool.

Model adaptations

A series of model adaptations were carried out to convert the SPHR Diabetes
Prevention model into the CVD Prevention model. The Health Survey for England 2014
was used to provide baseline characteristics for the model. The survey weights were
used to enable the model to simulate the population characteristics of England.
Calibration weighting was carried out to develop a set of alternative weights for each
local area, based on local demographics (age, sex, deprivation and ethnicity).

Some of the high risk groups including diabetes, non-diabetic hyperglycaemia and
hypertension were already adequately modelled in the SPHR Diabetes Prevention
Model. Inclusion of type 1 diabetes, AF, FH and CKD required additional modelling work
to be carried out; this was informed through a series of model reviews, designed to find
any useful information such as risk equations, CVD risk, utilities and costs, used in
previously published models. Modelling of type 1 diabetes was informed through the
Sheffield type 1 diabetes model. AF risk in the baseline population was modelled using
the Framingham AF risk equations, with eligibility for anticoagulation being assessed
using a modelled version of the CHA;DS,-VASc score. CKD risk in the general
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population was modelled through a risk equation developed from an observational
analysis of CKD prevalence in England. Progression of CKD (by stage and by albumin
creatinine ratio) was modelled using transition probabilities found through the model
reviews. FH was randomly assigned to individuals with the highest cholesterol levels
from HSE 2014.

QRISK2 and QStroke algorithms were used to model annual risk of first CVD event.
Calculation of both risks in each simulated individual enabled a value for cardiac risk to
be estimated separately from stroke risk. A series of modifications were applied to
cardiac and stroke risk to enable CVD event rate to take account of additional high risk
conditions and interventions not included in the original QRISK2 and QStroke
algorithms. This included modifications to cardiac risk for FH; to cardiac and stroke risk
by CKD stage and ACR category; to cardiac and stroke risk by HbAlc value in people
with and without diabetes; and to stroke risk for AF and anticoagulation. Additional
modifications to cardiac and stroke risk were carried out to take account of the known
impact of statin and antihypertensive treatment in reducing CVD risk. Following model
validation against current incidence of Ml and stroke from Hospital Episode Statistics,
additional adjustments were applied to stroke and cardiac risk separately to ensure that
the model was accurately estimating the absolute number of CVD events. The type of
stroke or cardiac event suffered by each individual was assigned using age and sex
dependent probabilities from a statins HTA. Subsequent CVD events were modelled
dependent upon age, sex and prior event only.

A range of other conditions were pre-existing in the SPHR Diabetes Prevention model
and modelling of these was retained in the CVD Prevention model. This included
congestive heart failure; microvascular retinopathy, ulcer and amputation in people with
diabetes; breast and bowel cancer, osteoarthritis, depression and dementia. Risk of
major bleeding (upper gastrointestinal bleed and intercranial bleed) is increased
significantly through usage of anticoagulants and so this was added to the model,
together with information about mortality rates following major bleed. Mortality from
CVD, cancer and bleed were modelled separately, with other cause mortality modelled
through life table information.

The range of detection and management interventions identified as part of the Phase
One work was added to the model. Detection was modelled through NHS Health
Checks, annual review, cascade testing and opportunistic detection. Opportunistic
detection was modelled as a process to identify all remaining individuals who should be
detected following the other 3 mechanisms, rather than through usage of the specific
mechanisms identified as part of the evidence review. This enabled increases in
detection through unspecified mechanisms to be included as part of the tool. A model
structure was set up whereby the proportion of individuals detected, managed or using
an intervention could be maintained at a specific user-defined value over time, despite
dynamic changes in the numbers of people eligible. Management for each condition
was defined through usage of key management interventions. These included
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continuous interventions (pharmacological treatments, insulin pump and blood pressure
self-monitoring), 1-off interventions (lifestyle interventions including NHS DPP, weight
management, nutritional advice and educational interventions for diabetes) and
repeated interventions (medicines use review and smoking cessation).

All model costs were reviewed and updated, with new costs added where required to
model the new health states. Utilities were retained from the SPHR Diabetes Prevention
model, with new utility decrements added to model major bleed. Following model
development, a series of tests and validations were carried out to ensure that the model
was behaving as expected.

10
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Acronyms used in this document

ACEI/ARB: Angiotensin Converting Enzyme Inhibitor/Angiotensin Il Receptor Blockers
ACR: Albumin to Creatinine Ratio (measure of kidney function)
AF: Atrial Fibrillation

AMSTAR: (A MeaSurement Tool to Assess systematic Reviews)
BMI: Body Mass Index

BNF: British National Formulary

BPSM: Blood Pressure Self Monitoring

BWMP: Behavioural Weight Management Programme

CASP: Critical Appraisal Skills Programme

CCG: Clinical Commissioning Group

CKD: Chronic Kidney Disease

CSiII: Continuous Subcutaneous Insulin Infusion (Insulin Pump)
CVD: Cardiovascular Disease

DAFNE: Dose-Adjustment for Normal Eating

DESMOND: Diabetes Education and Self Management for Ongoing and Newly
Diagnosed

DPP: NHS Diabetes Prevention Programme

ECG: ElectroCardioGram

eGFR: Estimated Glomurular Filtration Rate (a measure of kidney function)
EPIC: European Prospective Investigation into Cancer and nutrition

FH: Familial Hypercholesterolaemia
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GP: General Practitioner

HDL: High Density Lipoprotein (cholesterol)

HSE: Health Survey for England

HTA: Health Technology Assessment

ICER: Incremental Cost-Effectiveness Ratio

IMD: Indices of Multiple Deprivation

INLIQ: Indicators No Longer In QOF

IPF: Iterative Proportional Fitting

JBS3: Joint British Societies for the prevention of cardiovascular disease
LA: Local Authority

LDL: Low Density Lipoprotein (cholesterol)

LSOA: Lower Super Output Area

MECC: Making Every Contact Count

MI: Myocardial Infarction

MUR: Medicine Use Review

NCVIN: National Cardiovascular Intelligence Network
NDH: Non-Diabetic Hyperglycaemia

NHANES: National Health and Nutrition Examination Survey (US)
NICE: National Institute for Health and Care Excellence
NMB: Net Monetary Benefit

NOAC: Novel Oral AntiCoagulant

NR: Not Reported
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NRT: Nicotine Replacement Therapy
ONS: Office for National Statistics
PBO: Placebo

PCKS9: Proprotein Convertase Kexin/Subtilisin Type 9 inhibitor (lipid modification drugs
such as Ezetimibe)

PDF: Portable Document Format

PICO: Population; Intervention; Comparator; Outcomes
PSSRU: Personal Social Services Research Unit
QALY: Quality Adjusted Life Year

QOF: Quality and Outcomes Framework

QRISK: QResearch Cardiovascular Risk Calculator (score gives 10 year CVD risk)
RCT: Randomised Controlled Trial

ROI: Return on Investment

RR: Relative Risk

SBP: Systolic Blood Pressure

ScHARR: School for Health and Related Research
SPHR: School for Public Health Research

STP: Sustainability and Transformation Partnership
THIN: The Health Improvement Network

TIA: Transient Ischaemic Attack

UKPDS: UK Prospective Diabetes Study
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Introduction

Rationale for a cardiovascular disease return on investment tool

Cardiovascular disease (CVD) prevention is a major public health priority in England.
Currently there are over 2.6 million people in the UK on the Coronary Heart Disease
Register and 1.2 million on the Stroke or Transient Ischaemic Attacks Register*. CVD
mortality varies widely throughout the UK by deprivation, by gender and by regional area,
eg the highest age-standardised CVD death rates in England are in the North West
(320/100,000), compared to only 269/100,000 in the South West?. According to a recent
European study it is estimated that CVD cost the UK economy €26 billion in 2015 of which
€12 billion (46%) came from direct health care costs®.

Recent declines in mortality mean that more people are living for longer with long-term
conditions including CVD and other conditions that increase the risk of CVD. Despite
the recent improvements, many CVD cases could be prevented through healthier
lifestyles and through better risk factor detection and management®. Whilst some risk
factors such as smoking have reduced in the population; levels of obesity and diabetes
are increasing, and other risk factors such as hypertension and atrial fibrillation (AF)
remain undiagnosed or poorly managed in many individuals.

For this project, PHE has chosen to focus on the 6 main risk conditions identified in the
NHS RightCare Optimal Pathway”:

¢ high blood pressure

e atrial fibrillation (AF)

e high cholesterol/high CVD risk including Familial Hypercholesterolemia (FH)
e diabetes (Type 2 and Type 1)

e non-diabetic hyperglycaemia

e chronic kidney disease (CKD)

PHE as part of its process to develop an earlier CVD prevention opportunities toolkit®,
reviewed a number of existing tools or models for assessing cost-effectiveness or return
on investment for CVD prevention across a variety of population subgroups. A variety
of different evidence sources and assumptions have been used across these tools. This
means that there is has not been a common platform for the assessment of ROl across
different risk conditions. The results of existing assessments of ROI in the different
interventions and different population risk groups are not therefore safely comparable. A
holistic CVD ROI tool was needed in order to support NHS and public health decision
makers at both national (eg PHE, Department of Health [DH], NHS England) and local
(eg Clinical Commissioning Group [CCG], Local Authority [LA], Sustainability and
Transportation Partnership [STP]) levels to assess the economic case for evidence
based interventions to ensure efficient and targeted commissioning of interventions for
at risk populations.
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Figure 1: NHS RightCare Cardiovascular Disease Prevention Optimal Pathway”
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Proposal

To enable development of an integrated single platform ROI tool, there was a need for a
consistent and up to date evidence review. CVD is a huge component of public health
and health services in England and there is an enormous and continuously evolving
evidence base which covers its many different detailed aspects. In order to construct a
valid and useful tool, evidence around the following aspects of CVD was required:

e distribution of risk factors and high risk conditions within the population of
England/local areas

e the incidence/progression of these risk factors and risk conditions over time.

e the relationship between the risk factors/conditions and the probability of having
CVD events including the joint impact on CVD risk of having multiple risk factors
already present

¢ the effectiveness of interventions to identify people with currently undetected risk
factors

o the effectiveness of interventions (behavioural/lifestyle changes, pharmacological,
and other) to manage and reduce levels of risk factors or progression of risk
conditions

e the combined effectiveness of multiple interventions to manage CVD risk within
populations having 1 or more risk conditions

e information about the current utilisation of interventions (ie how many are
offered/take-up/adhere to/discontinue) nationally and locally

e the costs of these interventions to the NHS and social care

e the immediate and ongoing costs of management to the NHS and social care of
CVD events which can occur including myocardial infarction, stroke, TIA, angina and
heart failure

e the increased mortality risks (and hence reduced life expectancy) associated with
CVD events

¢ the health related quality of life reductions associated with the different risk
conditions and CVD events

Given the time and resource constraints of the project, it was not feasible to
systematically review all of these areas. To circumvent the need for this, it was
proposed to make the ROI tool based on an adaptation of an existing model: The
School for Public Health Research (SPHR) Diabetes Prevention Model®, which has
been previously made into a PHE tool to model the ROI of the NHS Diabetes
Prevention Programme (NHS DPP)*. The model is an individual patient simulation
model consisting of a representative sample of the English population with baseline
characteristics obtained from the Health Survey for England 2014 (HSE 2014)"!. Using
an individual patient level model had several advantages as follows:

16
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e distribution of CVD risk factors and high CVD risk conditions including correlations
between them in individuals with multiple risk factors or comorbid conditions was
already incorporated within HSE 2014 data and therefore data to inform this was not
required for most risk conditions (with the exception of AF, FH and CKD which were
not included in the previous versions of the SPHR Diabetes Prevention Model)

e the model enabled estimation of progression of metabolic risk factors over time
(including Body Mass Index [BMI]; Systolic Blood Pressure [SBP]; blood glucose
[HbAlc] and cholesterol) through statistical modelling of longitudinal UK datasets
(described in more detail later in this report) — it also already incorporated
progression of non-diabetic hyperglycaemia and type 2 diabetes

e the relationship between risk factors/conditions and the probability of having CVD
events including the joint impact on CVD risk of having multiple risk factors already
present, was already modelled through QRISK2'2. This is a well validated and widely
used algorithm to estimate CVD risk in primary care, based upon analysis of data
from the English population®?. In the model it is used not only to estimate CVD risk,
but also to determine the probability of an individual having a CVD event. Its ability
to combine multiple risk factors meant that the benefits of multiple interventions
acting on 1 or more risk factors, on CVD risk reduction within 1 individual could be
modelled without having to identify specific data about the CVD risk reduction of
intervention combinations

The work was carried out in 2 phases. Phase 1 focussed on answering the following
guestions through a series of rapid reviews:

e What are the most effective and cost-effective interventions for identifying and
managing the high CVD risk conditions, including cross-cutting interventions that
impact on more than 1 risk condition?

e To what extent do combinations of interventions interact with each other within a
single individual to impact on the overall effectiveness and cost-effectiveness?

e What strategies do existing cost-effectiveness models use for modelling AF, FH and
CKD?

e What local and national data exists to inform current care usage of those
interventions chosen to be incorporated in the tool?

In addition, a conceptual model was developed in consultation with potential national
and local tool users. This enabled a feasibility report to be produced, laying out exactly
how the ROI tool would be constructed.

In phase 2 of the project, the SPHR Diabetes Prevention model was modified to
incorporate the additional high-risk factors/conditions and reviewed interventions. A web
interface was developed for the CVD Prevention ROI tool and a series of exemplar
analyses carried out to enable tool users to see which strategies were most likely to
produce the highest return on investment. Following tool development, a period of user-
testing was undertaken before general release of the tool; firstly by steering group
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members and then by tool user group members. This enabled any glitches in the tool to
be resolved and the user experience to be improved through feedback.

Project scope

The scope of this project was focussed on CVD prevention in people at high risk of CVD
due to 1 or more of the following conditions:

¢ high blood pressure

e atrial fibrillation (AF)

¢ high cholesterol/high CVD risk including Familial Hypercholesterolemia (FH)
e diabetes (Type 2 and Type 1)

e non-diabetic hyperglycaemia

e chronic kidney disease (CKD)

It did not include people with pre-existing CVD. Some stakeholders were keen that
cardiac rehabilitation in people with pre-existing CVD should be included in the ROI tool.
However, it was not considered feasible to expand the scope within the resource
constraints of the project for the following reasons:

e increase in the number of interventions to be reviewed (potentially double the
number)

e QRISK2 is only valid for primary CVD events and this is the primary mechanism
through which CVD risk and event rates are calculated in the model*®. This meant
that substantial data analysis and extra model adaptation would be required to
model subsequent CVD events in a more complex way than at present (currently not
based on modifiable risk factors)

Project governance
The project had 3 separate layers of project governance:

PHE Working Group: This was composed of individuals from PHE. The remit of the
working group was to administrate the project from within PHE and to provide help and
advice relating to project progression.

Steering Group: The steering group was composed of a large number of clinical and
topic experts from within a range of interested organisations including PHE, NHS
England, National Institute of Health and Care Excellence (NICE), British Heart
Foundation, Academic Health Sciences Network, NHS RightCare and the Stroke
Association. The remit of the steering group was to make decisions about the project
direction and provide clinical expertise and advice.

18
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Tool User Group: The tool user group was composed of a large number of potential
tool users from different national and local settings including local public health
commissioners from CCGs and LAs, regional PHE CVD leads, Consultant and GP CVD
leads and NHS RightCare delivery partners. The remit of the tool user group was to
provide suggestions about the type of question that they would like the tool to answer,
what they would like to be able to modify, what the tool should look like and what type of
outputs would be useful to them. However, they did not have the remit to make
decisions about the direction of the project or the content of the tool. Input into
conceptual tool development was provided through a tool user workshop in Phase 1,
with feedback about the developed conceptual tool and testing of the final tool carried
out by tool users in Phase 2.

Project aims and objectives

The aim of this project was to develop an integrated single platform ROI tool for CVD
prevention in high risk individuals based on a consistent and up to date evidence
review.

e to assess the feasibility of the CVD prevention ROI tool given the availability of
evidence

e to adapt the existing SPHR Diabetes Prevention Model to develop a CVD ROI tool
that can evaluate the identified prevention intervention

The objectives were to:

e review evidence of effectiveness and cost-effectiveness of interventions that impact
on the CVD high risk conditions, to identify a set of interventions for which there is
good quality evidence, for inclusion in the tool

¢ review the literature to identify where possible, evidence of cumulative or
multiplicative interactions between interventions and their impacts on CVD risk
reduction

e review the literature to identify modelling studies that can support decisions about
the design of model additions and adaptations

e collate and compile the evidence together with input from potential tool users to
propose a formal plan and conceptual model of a CVD prevention ROI tool to
present to the steering group and other stakeholders

e adapt the NHS DPP user-friendly ROI tool based on the School for Public Health
Research Diabetes Prevention Model, to a CVD ROI tool that can be updated with
local information to support implementation

e carry out a set of exemplar analyses to model the potential return on investment of
CVD prevention interventions in 1 or more CVD high risk groups
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Intervention effectiveness review
methodology

Selection of intervention topics for review
Categorising interventions and deciding upon tool focus

A sequential process was undertaken to select intervention topics for review and for use
in the tool. The first step was to investigate sources of interventions and characterise
them into different types before deciding which type of intervention should be included
in the tool. The following sources of evidence were consulted:

e NICE guidelines and NICE health technology appraisal guidance™*

e NHS RightCare website'®

e NHS Evidence'® search for policies and initiatives related to the high risk conditions.

e Scoping searches in Medline designed to find out the types of interventions for CVD
prevention being published for each high risk condition, and for reviews of
multiple/combinations of interventions or interventions in multi-risk individuals.

Interventions were categorised into the following types and their inclusion within the tool
discussed with the steering group:

1. Interventions that are currently recommended for detection or management of
high risk conditions. These may or may not be optimally implemented in practice.
Effectiveness and cost-effectiveness evidence for many of these can be found in the
supporting evidence within NICE guidelines (although this would need updating
where out of date) and can be searched for in the published literature. Other
intervention parameters associated with current care usage such as uptake,
adherence and discontinuation would also be necessary to characterise current
care and therefore identify the opportunities for improvement that would produce
return on investment within the tool.

The steering group decided that including these types of intervention within the tool
should be prioritised and that most reviewing effort should go into finding good
guality evidence around such interventions.

2. Policy and structural interventions that improve uptake of and adherence to
current NICE guidelines. These interventions tend to be very cross-cutting.
Several interventions falling into this category were identified through the NHS
Rightcare website'. This includes interventions such as practice audits for detection
of high risk individuals, setting up local structures for self-management,
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commissioning of new services and healthcare professionals (eg diabetes nurse),
agreeing national and local clinical consensus and pathways for optimal
management, and building local primary care leadership to drive quality
improvement. Finding evidence for the effectiveness of these interventions would be
problematic as often the only evidence cited within NHS RightCare is case study
evidence.

The steering group decided that whilst these interventions were potentially very
interesting, they should not be explicitly included within the tool due to a lack of
evidence and the wish that local areas would develop their own methods for
achieving improvement. However, it was decided that it would be worth listing these
interventions in the report, to help tool users decide what types of action they could
take to improve the uptake and adherence of the NICE recommended and well
evidenced interventions included within the tool.

3. Novel interventions for detection or management of high risk conditions. This
includes a wide range of interventions that may have been assessed in a trial or
observational study or may have been carried out by a particular CCG or local
authority. The potential range of such interventions is huge and could include for
example; novel intensive diet and lifestyle programmes for high risk groups, digital
interventions to improve management, maintenance interventions to retain the
benefits of lifestyle change for a longer period, new pharmacological treatments not
yet recommended by NICE, dietary supplements. Evidence for these would be
found through searches, but in many cases might have to come from only a single
primary study.

The steering group decided that inclusion of this type of intervention would widen
the scope too much and would risk over-ruling NICE guidelines if the tool was
suggesting that such interventions should be carried out.

4. User defined interventions. This was suggested by a member of the steering
group. It would enable users to run their own query if they could input some data

about the cost and effectiveness of an intervention not included in the tool. Inclusion
of this would not add to the reviewing scope as users provide their own evidence.

The steering group decided that this would be a useful addition to the tool.
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Extracting interventions from NICE guideline recommendations

Given the decision that the focus of the tool should be the inclusion of currently
recommended interventions for detection and management of high risk conditions, the
next step was to identify which interventions are currently recommended from within the
relevant NICE guidelines. NICE has developed guidelines related to each of the high
CVD risk conditions as follows:

e CG127: Hypertension (last updated 2016)*’

e CG180: Atrial fibrillation (last updated 2014)*®

e CG71: Familial Hypercholesterolaemia (last updated 2017)*

e (CG181: CVD Risk Assessment and Lipid Modification (last updated 2016)%°

e NG17: Type 1 Diabetes (last updated 2016)*

e NG28: Type 2 Diabetes (last updated 2017)*

e PH38: Type 2 Diabetes Prevention (includes recommendations for non-diabetic
hyperglycaemia; last updated 2017)%

e (CG182: Chronic kidney disease (last updated 2015)%*

Table 1 shows the list of interventions recommended for each condition that were
extracted from the NICE recommendations.

Table 1: List of interventions for detection and management of high CVD risk conditions
extracted from NICE guideline recommendations

High Risk Condition List of Interventions

Hypertension: Detection e No specific routes to detection recommended in
hypertension guideline (although included within
NHS Health Checks for CVD assessment).

¢ Regular assessment of blood pressure in people
with other high risk conditions recommended.

Management e Anti-hypertensive treatment (many drugs, singly
or combined).

o Lifestyle advice (includes dietary advice, physical
activity advice, weight management, stop smoking
services, alcohol advice, salt intake, caffeine
consumption).

o Referral to specialist services for people with
uncontrolled or secondary hypertension.

e Annual review to manage condition.

Atrial Fibrillation: Detection ¢ No specific routes to detection recommended in
AF guideline apart from pulse palpation for
symptomatic detection.

e Opportunistic assessment for AF in patients with
other risk conditions including hypertension and
FH.

Management e Anti-coagulants to prevent stroke (Warfarin or
Novel oral anti-coagulants [NOACSs]).

e Rate control drugs.
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Referral to specialist services for people with
uncontrolled symptoms.

Left atrial appendage occlusion if anti-coagulants
contra-indicated.

Catheter or surgical ablation or pace and ablate or
cardioversion in people with permanent AF.
Annual review to manage condition.

High CVD Risk
(10 year QRISK 2
10%):

Detection

Systematic detection strategy should be used.
This has been operationalised as NHS Health
Checks.

Opportunistic assessment of CVD risk in people
with other high risk conditions, particularly
hypertension and type 2 diabetes is
recommended.

Management

Lipid modification therapy (primarily statins and in
particular Atorvastatin 20mg as first line therapy).
Lifestyle advice (includes dietary advice
particularly about lipid intake, physical activity
advice, weight management, stop smoking
services, alcohol advice).

Annual review to manage condition.

Referral to specialist services for people with
cholesterol higher than 9mmol/L.

Familial Hyper-

cholesterolaemia:

Detection

People with particularly high cholesterol found
during CVD risk assessment (see above) should
be assessed for likelihood of FH according to
Simon Broome criteria.

Cascade testing should be used to identify
relatives of those diagnosed with FH.

Management

Lipid modification therapy (primarily statins but
also newer drugs such as Ezetimibe).
Individualised nutrition and lifestyle advice from
an expert (advice similar to that for people with
high risk of CVD).

Annual review to manage condition.

Referral to specialist services for people with
homozygous FH or insufficient control of
cholesterol with treatment.

LDL apheresis in individuals with homozygous FH
or progressive unresponsive FH.

Liver transplant in individuals with homozygous
FH.

Chronic Kidney
Disease:

Detection

No specific routes to detection in the general
population recommended in CKD guideline.
Opportunistic assessment for CKD in patients with
other risk conditions including diabetes and
hypertension.

Management

ACEI/ARB anti-hypertensive treatment to manage
blood pressure and prevent progression.

Lipid modification therapy to prevent CVD
(primarily statins).

Lifestyle advice (includes dietary advice, physical
activity advice, weight management, stop smoking
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services, intake of salt, potassium and
phosphate).

Referral to specialist services for people with end
stage disease.

Kidney dialysis or transplantation for end stage
CKD.

Annual review to manage condition.

Type 1 Diabetes:

Detection

It should be considered that patients diagnosed
with diabetes might have type 1 diabetes,
particularly if they do not have risk factors for type
2 diabetes.

Management

Insulin treatment to manage blood glucose.
Self-monitoring of blood glucose.

Lipid modification therapy to prevent CVD
(primarily statins).

Anti-hypertensive therapy to keep blood pressure
below 135/85.

Structured education following diagnosis (eg
DAFNE programme) including training in
carbohydrate counting, blood glucose awareness
and individualised nutritional advice.
Self-management (this is enabled by structured
education and self-monitoring).

Obtain specialist advice for people with
uncontrolled blood glucose.

Pancreas or islet transplantation if condition
cannot be well managed.

Annual review to manage condition.

Type 2 Diabetes:

Detection

Opportunistic assessment for type 2 diabetes in
patients with other risk conditions including
hypertension and as part of CVD risk assessment
(NHS Health Check).

Active seeking out of individuals that may be at
high risk for testing, both in health settings (eg
GP, A&E, NHS walk-in centres, vascular surgery
units, ophthalmology departments) and
community settings (eg community pharmacies,
dental surgeries, opticians, workplaces, job
centres, local authority leisure facilities, shops,
libraries, faith centres, residential and respite care
homes and day centres).

Family members of people with type 2 diabetes
should be encouraged to have a risk assessment.
Risk assessment using a validated tool should
precede blood testing.

Management

Pharmacological treatment to manage blood
glucose (ranges from Metformin as initial therapy
to insulin as fourth line treatment).

Lipid modification therapy to prevent CVD
(primarily statins) if they also have QRISK = 10%).
Lifestyle advice (includes dietary advice, physical
activity advice, weight management, stop smoking
services, alcohol intake)
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Structured education following diagnosis (eg
DESMOND programme).

Annual review to manage condition and reassess
cardiovascular risk.

Obtain specialist advice for people with
uncontrolled blood glucose.

Non-diabetic
hyperglycaemia:

Detection

Active seeking out of individuals that may be at
high risk for testing, both in health settings (eg
GP, A&E, NHS walk-in centres, vascular surgery
units, ophthalmology departments) and
community settings (eg community pharmacies,
dental surgeries, opticians, workplaces, job
centres, local authority leisure facilities, shops,
libraries, faith centres, residential and respite care
homes and day centres).

Family members of people with type 2 diabetes
should be encouraged to have a risk assessment.
Risk assessment using a validated tool should
precede blood testing.

Management

Intensive lifestyle programme (NHS DPP).
Weight loss programme in addition if overweight.
Metformin may be considered if lifestyle advice
contra-indicated or ineffective.

Annual review to manage condition and reassess
diabetes status.

Some of the lifestyle interventions recommended for management of high risk
conditions refer to other NICE guideline documents including:

e PH24: alcohol use disorders (last updated 2010)*

e PH44: physical activity brief advice (last updated 2013)%°

e PH54: physical activity exercise referral schemes (last updated 2014)%’
e PH10: stop smoking services (last updated 2013)%

e PH53: weight management (last updated 2014)%*

e PH49: behaviour change individual approaches (last updated 2014)%

Some of the pharmacological interventions recommended for management of high risk
conditions refer to other NICE guideline documents including:

e CG76: medicines adherence (last updated 2009)*°
e NGS5: medicines optimisation (last updated 2015)%!

These additional guideline documents were used to help provide extra information

about recommended interventions.
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Steering group decisions around inclusion and exclusion of topics

The list shown in Table 1 was presented to the steering group. Following discussion
with the steering group, several interventions were excluded from further consideration
as follows:

rate control drugs for AF — steering group members did not wish this to be included
because rate control drugs are used to control AF symptoms rather than to prevent
CVvD

self-monitoring of blood glucose — whilst recommended for people with type 1
diabetes, it was assumed that this was an integral part of insulin treatment and
would therefore be included in effectiveness estimates

referral to specialist services — the steering group agreed that this was relevant to
only a very small number of individuals with serious disease and did not fall within
the prevention remit of the project

procedures including kidney dialysis, kidney transplant, pancreas or islet transplant,
LDL apheresis, left atrial appendage occlusion, left atrial ablation, pace and ablate,
cardioversion - the steering group agreed that these are relevant to only a very
small number of individuals with serious disease and did not fall within the
prevention remit of the project

Following discussion with the steering group, several other interventions were added as
follows:

blood pressure self-monitoring — this has no specific recommendation around it in
the current version of ‘CG127 - Hypertension’"’, but the steering group indicated that
they wished it to be included in the tool
continuous subcutaneous insulin infusion (insulin pumps) — it was indicated by the
steering group that insulin pumps should be included as an intervention due to their
potential for improving blood glucose in patients with type 1 diabetes; this is
recommended by NICE in the ‘Technology appraisal guidance TA151'%,
lifestyle advice — whilst lifestyle advice is recommended for each high risk condition,
the extra information in the additional NICE public health guideline documents
detailed above enabled lifestyle advice to be split into the following particular topics:

e brief dietary advice

¢ brief physical activity advice

e screening and brief advice for alcohol

e exercise referral

e smoking cessation and weight management.

This was in addition to the specific more intensive lifestyle advice recommended in

the guidelines for each high risk condition:

e structured diabetes education

¢ individualised nutritional advice for FH and CKD
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¢ intensive lifestyle programme for non-diabetic hyperglycaemia
e pharmacist medicine use reviews - the steering group agreed that it could be
important to include interventions by non-medical health professionals such as
nurses and pharmacists; this topic was chosen for review given that new medicine
reviews and medicine use reviews are recommended in NICE guidelines for

medicines optimisation*!

e opportunistic detection mechanisms — NICE guidelines are less informative about
the type of mechanisms that should be used to detect new cases; the steering group
suggested that a range of detection mechanisms were being used in practice
including a variety of mechanisms to detect AF (Watch BP Home A blood pressure
monitor, for which a NICE Medical Technologies Guidance [MTG] is available®*;
AliveCor** smartphone application & GRASP-AF>° tool for case finding), PRIMIS®*
tools for case-finding of diabetes and community blood pressure testing to detect

hypertension

Final list of topics for review

The final list of topics for review, plus the population of relevance to each topic is shown

in Table 2.

Table 2: Final list of topics for review

Intervention

| Population

MANAGEMENT INTERVENTIONS

Lipid modification drugs

High cholesterol; FH; QRISK =
10%; Diabetes

Anti-hypertensives

Hypertension; CKD; (Diabetes;
QRISK = 10%)

Anticoagulants

AF with CHA2DS2-VASc score
>2

Blood glucose lowering agents

Type 2 diabetes (insulin
obligatory for type 1 diabetes).

National Diabetes Prevention Programme (intensive
lifestyle)

Non-diabetic hyperglycaemia

Structured, evidence based education programmes
for type 1 or type 2 diabetes

Diabetes

Insulin Pump

Type 1 diabetes

Brief advice/ recommendations for physical activity

All high risk groups

Brief advice/ recommendations for diet

All high risk groups

Weight management programmes (tier 2-3)

Overweight/obese in all high risk
groups.

Smoking cessation programme

Smokers in all high risk groups.

Alcohol brief intervention or extended brief
intervention

Heavy drinkers in all high risk
groups.

Exercise referral

Sedentary in all high risk
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groups.

Individualised nutritional advice CKD; FH

Pharmacy based medicine use reviews All high risk groups taking
medication for their condition

Blood pressure self-monitoring Hypertension

DETECTION INTERVENTIONS

NHS Health Check Age 40-74 without pre-existing
risk/condition.

Cascade Testing Relatives of FH patients

Opportunistic Detection methods including GRASP- | Varies according to method.
AF, WatchBP Home A, AliveCor or pulse checking
in over 65s for AF detection; Community blood
pressure testing for hypertension; PRIMIS, risk
assessment tool or community diabetes testing for
type 2 diabetes.

Annual patient review to detect other conditions All high risk groups

Effectiveness Evidence Review Protocol
Evidence from NICE guidelines

NICE recommendations are backed up by a series of high quality evidence reviews
which are presented as part of the guideline documents. To avoid duplicating work
already done to very high standard by NICE, the first step was to look at the available
evidence, extract details relating to chosen topics and decide whether it would be
sufficient to meet the purposes of the project or whether additional searches needed to
be carried out.

There were 3 main reasons to carry out additional searches. Firstly, the topic of interest
may not have been reviewed at all. An example of this is brief advice for diet. Whilst
there is plenty of evidence about the benefits of improving dietary intake (eg salt
reduction for hypertension or fat reduction for people with QRISK = 10%), which have
led to the development of NICE guidelines stating that patients should be given advice
about diet; there is no evidence referenced in the NICE guidelines relating to CVD about
the effectiveness of being given brief advice itself. Given that brief dietary advice is all
that is recommended for many of the high risk conditions, it is essential that the tool
does not contain an excessively optimistic estimate of the benefits of dietary advice
taken from randomised controlled trials (RCTs) that compare 1 diet with another under
controlled conditions. Secondly, the topic may have been reviewed but outcomes
relating directly to CVD or to CVD metabolic risk factors may not have been gathered.
Thirdly, in many cases the evidence provided was carried out some years ago and so it
was important to search for more recent studies. For these 3 reasons, the majority of
topics required carrying out at least 1 search.
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Defining a search question

Search questions are usually defined using the PICO system, where P = population; | =
intervention, C = comparator and O = outcomes. This system was used to generate
search questions relating to each topic where:

e population = high CVD risk groups of interest

e intervention = 1 of the chosen topics

e comparator = control/placebo/usual care

e outcomes = CVD risk reduction or changes in metabolic risk factors

The resource constraints of the project meant that there was not time to carry out a full
systematic review or meta-analysis for each topic. Instead, the focus was in obtaining
the highest quality estimates of effectiveness from a published source. Initial searches
therefore focussed on finding recent and high quality systematic reviews and meta-
analyses about the topic. If this was not successful in identifying effectiveness
estimates, a second search would be carried out for randomised controlled trials (RCTs)
or large observational studies.

The outcome of interest varied between the reviews. For reviews of management
interventions, CVD event risk reductions (including stroke reduction or Ml reduction) are
useful for validating model results. However, as the model calculates CVD risk through
the QRISK?2 risk equations™, it was also useful for model purposes to obtain outcomes
relating to QRISK2 inputs including changes in metabolic outcomes (ie systolic blood
pressure, total cholesterol, BMI or HbA1c) and smoking. This method enables
interventions to be combined in a single individual without needing to know what the
combinatorial impact of multiple interventions on CVD risk is. Primary outcomes were
therefore considered to be metabolic/smoking outcomes, with secondary outcomes
relating to CVD reduction. The exception to this was anti-coagulants whose stroke
reduction benefit is independent from the metabolic risk factors in QRISK2 and for
which stroke reduction was considered to be a primary outcome. A range of other
outcomes were gathered for particular interventions, including adherence to medicines
as an outcome in the review of medicines use reviews, and the rate of detection of high
risk conditions for detection interventions.

Ideally, a single best estimate of effectiveness of an intervention compared with
placebo/control/usual care was required for each topic to parameterise the model.
However, the searches were designed to enable reviews to be identified for each high
risk group (and multi-high risk groups) eligible for the intervention, so that potentially
different measures of effectiveness could be used in different high risk groups if valid
differences were found. The searches were also designed so that any information about
intervention combinations would also be found (in this case the comparator would likely
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be 1 of the combined interventions). In summary this meant that a single search could
be used to find information about:

¢ the overall effectiveness of an intervention

¢ the differential effectiveness of an intervention in different high risk groups

o the differential effectiveness of an intervention in individuals with multiple high risk
conditions

¢ the combinatorial effectiveness of an intervention when combined with another
intervention within the same individual

A set of search terms for each high risk group was defined and used repeatedly. Search
terms were also constructed for each topic. Other search terms that were used where
required included study type filters (eg systematic review, RCT), date filters (to limit
searches to studies carried out since the last NICE review for example), UK/England
filters (to limit searches for observational studies to relevant UK data), and some search
terms for specific desired outcome measures. For example, searches for effectiveness
data about anti-hypertensives included terms for systolic blood pressure (the metabolic
blood pressure outcome used in the model) as this enabled studies with this particular
outcome to be identified through the key word systolic. Due to resource constraints,
searches were carried out only in Medline, as it was thought that high quality studies
should be referenced in Medline. All search terms can be found in the Appendix.

Review protocol

A protocol was set out to enable the very rapid reviewing process required by the
timescale (
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Figure 2). First studies were sorted by date order, to enable newer studies to be
prioritised. Then titles and abstract were scanned until a relevant study was identified.
At this point the full text was checked to see whether it contained relevant outcomes
and if so data was extracted and an informal assessment of study quality carried out.
Data extracted for each study included the author; title; date; type of study (eg
systematic review); setting (eg UK); relevant high risk population(s); intervention;
comparator; number of studies reviewed (if systematic review); total number of patients;
data about each outcome of interest including mean difference/relative risk; 95%
confidence interval; time point; number of studies used to derive outcome and number
of patients used to derive outcome. This process was repeated until sufficient studies
had been identified to enable an informed choice to be made between them or search
results had been exhausted. In practice this did often mean that all relevant studies
returned by the search were extracted rather than just the most recent.
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Figure 2: Rapid review protocol

Sort by date order, newest first

Take first/next study in list
l No

Read title and abstract to check whether it meets inclusion criteria

Yes l No

Read full text to check whether it still meets inclusion criteria

Yes l

Carry out full data extraction for study including AMSTAR2 or CASP guality assessment

|

Repeat until sufficient useful data compiled or search results exhausted

|

Identify evidence gaps that require more targeted

searches further down evidence hierarchy

Choice of study to go forward into the model and the database of interventions was
determined partially by how comprehensive the study was (eg number of primary
studies reviewed in a systematic review), partially by relevance to topic (eg interventions
that closely resemble NICE guideline recommendations) and partially by date (more
recent prioritised). The steering group were also consulted about study choice, and in
some cases recommended sources of evidence for inclusion in the review. The chosen
studies were formally assessed for quality. For systematic reviews a shortened version
of the AMSTAR-2 tool (A MeaSurement Tool to Assess systematic Reviews)*’ was
used for quality assessment including the following questions:

e Are the PICOs for the review question clear and defined?

e Was the literature search comprehensive?

e Did they satisfactorily assess risk of bias of included studies?

¢ How many studies were included, how large were they and of what design?

¢ Did they discuss heterogeneity when reporting results?

For RCTs, a shortened version of the Critical Appraisal Skills Programme (CASP) tool*®
was used for quality assessment including the following questions:

e Was the assignment of patients to treatments randomised (assessment of selection

bias)?
e Were the groups similar at the start of the trial (assessment of confounding)?
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e Were all of the patients who entered the trial properly accounted for at its end
(assessment of attrition bias)?

e Were researchers collecting data blinded to treatment allocation (detection bias)?

e Was there a risk of selective reporting (reporting bias)?

Reports for each review can be found in the next section of this document.
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Intervention effectiveness review reports

Lipid modification therapy
NICE recommendations

Recommendations about lipid modification therapy are found in NICE Guideline CG181,
2014; Lipid modification: Cardiovascular risk assessment and the modification of blood
lipids for the primary and secondary prevention of cardiovascular disease?’, and are
aimed at adults (18 years and over) with or without established CVD, with or without
type 1 or 2 diabetes, and with or without chronic kidney disease (CKD). NICE has also
developed specific guidelines on the use or effectiveness of lipid modifying drugs in
people with specific risk conditions, including individuals with Chronic Kidney Disease
(CKD) from NICE guideline CG182, 2014%*, and individuals with Familial
Hypercholesterolemia (FH), NICE Guideline CG71, 2008%. In brief, the guidelines
recommend that people with QRISK2 = 10 be offered Atorvastatin 20mg for the primary
prevention of CVD as a first line treatment, whilst individuals with FH may in addition be
recommended a proprotein convertase subtilisin/kexin type 9 (PCKS9) inhibitor such as
Ezetimibe™.

Summary of evidence from the guidelines

A summary of the evidence from the guidelines is provided in Table 4. Briefly, the NICE
guideline CG181, 2014%, reported high quality evidence indicating that statins are
associated with a -1.0 mmol/L reduction in LDL cholesterol at 5 years (16 RCTs with
n=32,747). They found no evidence of a different effectiveness of statin therapy in
people with type 2 diabetes, FH or CKD. Regarding Atorvastatin 20mg (the NICE
recommended drug and dose), only 2 trials were included in the analysis (n=1,708);
however a higher LDL cholesterol reduction of -1.7mmol/L was found. It is further noted
that long term glycaemic control is associated with better outcomes; however, no study
was found in the NICE review that exclusively investigated the efficacy of statin therapy
or other LDL-cholesterol-lowering therapies in people with type 1 diabetes. Since
CG181 was last updated in 2014 (and therefore reviews date from 2013), this rapid
review therefore aimed at identifying any new studies examining effectiveness of lipid
lowering drugs either as a class effect for statins, a class effect for PCKS9 inhibitors, or
specifically for Atorvastatin 20mg. The primary outcome was change in cholesterol (total
or LDL), with secondary outcomes of CVD event risk reductions.

Data from the NICE guideline CG181 indicates that 1 adverse effect of statin treatment
is a small but significant increase in cases of new onset type 2 diabetes®. Whilst other
adverse effects of statins were not included in the model, it was thought that this would
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be particularly relevant given that type 2 diabetes is 1 of the high risk groups of interest.
The review therefore also aimed to identify new studies examining the impact of statins
on glycaemic control, with HbAlc change as a primary outcome and increased risk of
new incident diabetes as a secondary outcome.

Review question: What is the effectiveness and the glycaemic impact of lipid
modification therapy in adults, without established CVD, with 1 or more of: QRISK2 =
10%, familial hypercholesterolemia, hypertension, atrial fibrillation, non-diabetic
hyperglycaemia, type 1 or type 2 diabetes, or chronic kidney disease?

Search results and study selection

The review was conducted in 3 stages. In stage 1, the searches focused on identifying
recent systematic reviews. The search for systematic reviews identified 191 articles. Six
systematic reviews were included in the full text review® ***3, In stage 2, a search was
carried out to identify well conducted and large randomised controlled trials specifically
comparing the effectiveness of Atorvastatin 20mg (the NICE recommended first line
treatment®®) with placebo. This was conducted as none of the systematic reviews found
in the first search reported outcomes related specifically to this drug and dosage. The
search for RCTs identified 134 articles; however, no relevant studies from this search
were identified for inclusion in the review. A third search was also carried out to
specifically identify systematic reviews about the impact of statin treatment on new
diabetes incidence and glycaemic control. This identified 24 articles of which 4 were
included in the full text review***’.

Individuals with QRISK2 = 10%

Two of the identified reviews*® ** investigated the clinical effectiveness of statins in CVD
prevention, whereas 1 review*? investigated the effectiveness of PCKS9 inhibitors in
preventing cardiovascular events, in adults with QRISK2 = 10% and with no prior
cardiovascular events (with or without other comorbidities). The number of studies
included in each meta-analysis ranged from 19 to 136 randomised controlled trials
(RCTs), recruiting between 8,883 and 134,537 patients (Table 3). Collins et al., 2016%,
and a Cochrane review (Taylor et al, 2013*%) both reported the overall effect of statins
as a class effect, versus placebo (PBO). Collins et al., 2016*°, in addition to crude data,
also presented results for 4 different types of statins including Atorvastatin. Squizzato et
al., 2017* conducted a meta-analysis investigating the effectiveness of PCSK9
inhibitors for treating dyslipidaemia in patients at different cardiovascular risk.

Individuals with CKD, Familial Hypercholesterolemia and diabetes

A well conducted systematic review and meta-analysis, Palmer et al., 2014,
investigated the effects of statins on lipid profile in CKD. McDonagh et al., 2016°
investigated the effectiveness of PCKS9 inhibitors in FH patients. A large systematic
review and meta-analysis, Karlson et al., 2012*°, had data on lipid modification in
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people with type 2 diabetes. In addition, Collins et al., 2016>°, also conducted a

subgroup analysis of lipid changes in people with type 1 and type 2 diabetes. The

search did not identify any reviews that investigated the effectiveness of lipid
modification in people with atrial fibrillation (AF) or in people with hypertension.

Adverse effect of statins for glycaemic control
The 4 studies identified to inform the adverse effect of statins for glycaemic control

included 3 reviews of statin treatment in individuals who already had diabetes (type 1 or
type 2), reporting change in blood glucose (predominantly HbAlc) compared to

control***’

the increased incidence of new onset diabetes*. Two of these studies performed
subgroup analysis looking at different statin treatments including Atorvastatin, whilst
another performed a subgroup analysis for high intensity statin treatment.

Table 3: Characteristics of included studies: Lipid modification therapy

, and 1 review of statin treatment in individuals without diabetes, looking at

Study | Type of Study | Intervention | Number of Studies | Total n

QRISK2 2 10%

Collins et al. 2016* Review of Reviews | Statins 136 134,537

& Meta-analysis (4 types)

Taylor et al. 2013% Meta-analysis Statins 19 56,934

Squizzato et al., 2017% | Meta-analysis PCKS9 22 8,833

Chronic kidney disease (CKD)

Palmer et al., 2014™ Meta-analysis Statins 50 5,285

Familial Hypercholesterolemia (FH)

McDonagh et al., 2016 | Systematic review | PCSK9 17 NR
(ALI)

Type 2 Diabetes

Karlson et al., 2012% Meta-analysis Statins & 37 32,258 (8,859)*
Atorvastatin

Adverse effect of statins on glycaemic control

Casula et al., 2017** Meta-analysis Statins & 19 NR
Atorvastatin

Caietal., 2016™ Meta-analysis Statins & NR 6,875
High intensity statins

Erqou et al., 2014"° Meta-analysis Statins & 9 9,696
Atorvastatin

Zhou et al., 2013*’ Meta-analysis Statins 26 3,232

PCSK9 = Proprotein convertase subtilisin/kexin type 9 (PCKS9) inhibitors; ALI = Alirocumab; * = number with diabetes; PBO =

Placebo; NR = Not Recorded
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Review evidence

Lipid lowering drugs and reduction of cholesterol

Studies that reported the effectiveness of lipid lowering drugs on the reduction in
cholesterol measured this either through an absolute reduction (in mmol/L) or as a
percentage reduction from baseline. Note that the steering group indicated that a
relative reduction was more clinically appropriate to use in the model. However, this did
not constrain identification of studies for review or selection of the most appropriate
study for use in the model, as the 2 can be easily interconverted if the baseline study
cholesterol levels are known.

Taylor et al., 2013*° reported absolute difference in LDL cholesterol reduction in statins
versus placebo, which was very similar to that reported in the NICE CG181 guidelines®.
However, the NICE evidence seems to suggest that the absolute reduction with
Atorvastatin 20mg is much higher than this (1.70 mmol/L rather than 1 mmol/L). In the
Collins et al., 2016 review this is reported as a percentage reduction instead39. Where
total cholesterol reductions are also reported, these appear similar to the LDL
cholesterol reductions indicating that cholesterol reduction is primarily due to reduction
in LDL cholesterol.

Palmer et al., 2014** and Karlson et al., 2012*° presented strong evidence that statins
(and in particular Atorvastatin) significantly reduce LDL cholesterol in people with CKD
and type 2 diabetes respectively. This seems to occur to a similar extent as that
reported for the QRISK2 = 10% population, indicating that statins may have a similar
effectiveness in terms of cholesterol reduction in these subgroups.

McDonagh et al., 2016° suggests there is strong evidence that the PCSK9 inhibitor
Evolocumab achieves a significant LDL cholesterol reduction among individuals with
FH. A similar benefit is also observed among patients with homozygous FH.

Lipid lowering drugs and reduction of CVD outcomes

Three of the included studies reported the effectiveness of statin treatment on CVD
outcomes (measured as relative risks [RR] for fatal CVD events, myocardial infarction
[MI] or stroke) *°***3. Reductions in CVD mortality with statin treatment in a QRISK2 =
10% population ranged from 0.81 to 0.88; although the latter value was per Immol/L
reduction in cholesterol. Higher reductions in CVD mortality were seen in a CKD
population (RR = 0.77)*. Significant reductions in the rate of MI and stroke were also
seen; again these were greater for individuals with CKD, although the stroke outcomes
in the CKD population were not significant.

Lipid lowering drugs and glycaemic outcomes
Casula et al, 2017* found a much larger and more significant effect of statin treatment
on incidence of new cases of type 2 diabetes than had been found in the NICE CG181
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review?’; this may be due to the inclusion of many more recent studies. Three studies
reported an increase in HbAlc in people with diabetes taking statins of between 0.04%
and 0.17%**': in the oldest review the change was not significant, but this also
reviewed the fewest number of studies suggesting that inclusion of more recent studies
has increased the significance of this result. The impact of Atorvastatin or other high
intensity statins on HbAlc seems to be similar to that of statins in general.

Table 4: Evidence summary: Lipid modification therapy

Study Intervention Mean 95% CI Time Total Number
Difference Point n of
Studies
Outcome 1: LDL Cholesterol
QRISK2 2 10%
NICE Guideline Statins -0.99 mmol/L | -1.00; -0.97 | Max 5.4 | 32,747 | 16
CG181, 2014%° years
Atorvastatin -1.70 mmol/L | -1.75;-1.65 | Max 3 1,708 2
(20mg) years
Collins et al. 2016> | Atorvastatin -43.0% NR Max 5 24,957 | NR
(20mg) years
Taylor et al. 2013" Statins -1.0 mmol/L | -1.16;-0.85 | 5.3 41,380 | 16
years
FH
McDonagh et al., Alirocumab -8.0%:;- NR* 12 99 2
2016° (PCSK9) 57.4% weeks
Evolocumab -44.1%:;- NR* 12 499 2
(PCSK9) 61.3% weeks
Homozygous -32.1% -45.1;-19.2 | 12 50 1
FH weeks
NICE Guideline Simvastatin -14.9%; - NR 4 NR 4
CG71, 2008" 46.5% weeks
CKD
Palmer et al., 2014*" | Statins -1.13 mmol/L | -1.39;-0.87 | NR ‘ 2,054 ‘ 22
Type 2 Diabetes
Karlson 2012%° Atorvastatin -41.8% NR >4 1,458 | 37
20mg weeks
Outcome 2: Total Cholesterol
QRISK2 2 10%
Taylor et al. 2013% Statins -1.05 mmol/L | -1.35;-0.76 | 5.3 34,122 | 14
years
Squizzato et al., PCSK9 -48.80% -54.1,-43.4 | 47 6,786 | 22
2017% weeks
CKD
Palmer et al., 2014™" | Statins \ -1.31 mmol/L y -1.71; -0.91 | NR 2,105 |25
Outcome 3: CVD Mortality
QRISK2 2 10%
NICE Guideline Statins 0.81 (RR) 0.77; 0.86 54 5,229 22
CG181, 2014%° years
Collins et al. 2016> | Statins 0-88t (RR) 0-84;0-91 | 1year 10,177 | NR
Taylor et al. 2013% Statins 0.83 (RR) 0.72;0.96 |[5.3 34,012 | 5
years
CKD
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Palmer et al., 2014™ | Statins |0.77(RR) ] 0.69;0.87 |NR | 19,059 | 7
Outcome 4: Major Vascular Events (Ml or Stroke)
QRISK2 2 10%
Collins et al. 2016™ | Statins [ 079t (RR) [ 0.77;0.81 |lyear [24957 [NR
Outcome 5: Myocardial infarction
QRISK2 2 10%
NICE Guideline Statins 0.69 (RR) 0.65;0.73 [ 5.4 91,482 | 21
CG181, 2014%° years
Taylor et al. 2013% Statins 0.73 (RR) 0.67;0.80 [5.3 48,049 | 14
years
CKD
Palmer et al., 2014™" | Statins | 0.55 (RR) | 042,072 | NR 9,018 |8
Outcome 6: Stroke
QRISK2 2 10%
NICE Guideline Statins 0.78 (RR) 0.73;0.83 [ 5.4 109,24 | 19
CG181, 2014%° years 4
Taylor et al. 2013% Statins 0.78 (RR) 0.68;0.89 |[5.3 40,295 | 10
years
CKD
Palmer et al., 2014™" | Statins |063(RR) 035112 |NR 8,658 |5
Outcome 7: HbAlc
Diabetes
Caietal., 2016™ Statins 0.10% 0.05;0.15 | NR 6,875 | NR
High Intensity | 0.07% 0.02;0.12 [ NR NR NR
statins
Erqou et al., 2014*° | Statins 0.12% 0.04;0.20 | NR 9,696 |9
Atorvastatin 0.17% 0.07; 0.27 NR 6,681 9
Zhou et al., 2013% Statins 0.04% -0.08;0.16 | NR 3,070 | NR
Outcome 8: New Incident Diabetes Cases
QRISK2 2 10%
NICE Guideline Statins 1.09 (RR) 1.03; 1.17 5.4 3,504 |10
CG181, 2014%° years
Casula et al., 2017** | Statins 1.44 (RR) 1.31;158 |72 NR 19
years
Atorvastatin 1.49 (RR) 1.31;1.70 |NR NR 7

NR = Not reported; *= statistically significant. Where 2 figures (a range) have been provided for mean value, they

represent different statin doses, T = Reduction in events per 1mmol/L reduction in cholesterol; NR = Not
Recorded; RR = Risk Ratio
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Conclusion

A large amount of relevant evidence about the effectiveness of statin treatment was
found. For informing the QRISK2 equations it is necessary to input metabolic data (ie
reduction in LDL cholesterol). Following discussion with the steering group it was
agreed that for optimal treatment effect, this should be informed using the Atorvastatin
20mg data, and that a percentage reduction in cholesterol was more clinically relevant
than an absolute reduction. The Collins et al., 2016 study was therefore considered
the best source of evidence to inform this (43% reduction in LDL cholesterol) due to the
large number of participants that the data had come from.

The benefit of statins in preventing CVD is thought to not come solely from the reduction
in LDL cholesterol but also potentially through other mechanisms (steering group
advice). It is therefore also necessary to take into account CVD reduction data when
including the effectiveness of statins in the tool. The best source of data for this was
thought to be the Collins et al., 2016 study as this was the most recent.

Finally, the increase in diabetes risk with statins will also be incorporated in the tool.
This will be operationalised through a change in HbAlc,