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Abstract: Despite widespread evidence of the effectiveness of lipid modification for the
reduction of cardiovascular disease (CVD) risk, lipid modification goals are commonly
underachieved in the United Kingdom (UK). In order to understand current UK lipid
management guidance and the corresponding attainment of recommended lipid lowering
goals relating to treatment with statins and ezetimibe, a literature review was conducted
using PubMed focusing on publications between January 2017 and February 2020 in order to
capture the most up-to-date literature. Identified publications were reviewed against key
clinical guidelines for lipid management in relation to CVD risk from the National Institute
for Health and Care Excellence (NICE, CG181), the Scottish Intercollegiate Guidelines
Network (SIGN, 149) and European Society of Cardiology (ESC)/European
Atherosclerosis Society (EAS). Cholesterol lowering goals are central to current lipid low-
ering therapy guidance, although specific goals vary depending on the guideline and patients’
individual risk profile. Current guidance by NICE and SIGN specifies that treatment should
achieve a greater than 40% reduction in non-high-density lipoprotein cholesterol (non-HDL-
C) at 3 months of treatment, while the ESC/EAS place emphasis on the lowering of low-
density lipoprotein (LDL-C) and total cholesterol. Yet, despite widespread availability of
guidance and consistent messaging that lipid lowering goals should be ambitious, current
evidence suggests a significant proportion of UK patients have sub-optimal reductions in
cholesterol/non-HDL-C/LDL-C. The reasons for this are reported to be multifactorial,
including a lack of compliance with guidelines, particularly regarding high-intensity statin
prescribing, patient adherence, statin intolerance and statin reluctance as well as wider
genetic factors. A number of possible strategies to improve current lipid management and
attainment of lipid-lowering goals were identified, including improving the patient-healthcare
professional partnership, conducting audits of local prescribing versus guidance, implement-
ing plans for the refinement of current services and considering alternative options such as
cost-effective single pill combinations for improving adherence.
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Introduction

Cholesterol (including low-density lipoprotein cholesterol [LDL-C]), is a critical,
modifiable risk factor in the prevention of cardiovascular disease (CVD). Based on
well-established and long-term evidence, the lowering of LDL-C has emphatically

been shown to reduce cardiovascular risk and all-cause mortality.' > However,

Vascular Health and Risk Management 2021:17 227-237 227
© 2021 Reynolds et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are avallable at https://www.dovepress.com/terms.
BY NG

php and incorporate the Creative Commons Attribution — Non Commercial (unpovted v3.0) License (http://c g by-nc/3.0/). By accessing the
work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, pmwded the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).



http://orcid.org/0000-0003-0937-8723
mailto:Timothy.Reynolds2@NHS.net
http://www.dovepress.com/permissions.php
https://www.dovepress.com

Reynolds et al

Dove

Table | Research Search Terms

Search Terms

“England” OR “Northern Ireland” OR “NI”)) AND (“2017/01/01”[Date

((((((statin OR statins OR ezetimibe)) AND (“cholesterol” OR “LDL-C” OR “LDL” OR “LDL-cholesterol” OR “lipid”’)) AND (“treat to target” OR
“treat-to-target” OR “target” OR “goal” OR “reduction”)) AND (“achieve” OR “reach” OR “inadequate” OR “insufficient” OR “attain” OR
“response” OR “fail” OR “management”)) AND (“UK” OR “United Kingdom” OR “Scotland” OR “Wales” OR “GB” OR “Great Britain” OR

- Create]: “2020/02/18”[Date - Create])

despite LDL-C being widely accepted as a causal cardio-
vascular risk factor and thus a critical component in CVD
risk reduction, adequate lipid lowering is commonly
underachieved in the United Kingdom (UK), creating a
significant and unnecessary individual and societal burden
in a population that accounts for almost one-third of deaths
in England and Wales.®® This review article aims to
summarize key UK lipid management guidance and out-
lines literature-derived recommendations which could be
applied to improve UK attainment of cholesterol goals.

Materials and Methods

In order to understand current UK lipid management gui-
dance in relation to treatment with statins and ezetimibe
and the corresponding attainment of recommended lipid
lowering goals, a literature review was conducted with
PubMed using key search terms (as outlined in Table 1)
and focusing on publications between January 2017 and

February 2020 in order to capture the most up-to-date
literature. Figure 1 summarizes the literature search pro-
cess and the number of publications excluded and
reviewed. Only studies that evaluated lipid management
in relation to statin and ezetimibe in the UK or at a global
and/or European level (with either a large population size
or UK sites) were included.

Abstracts with relevant titles were reviewed for key-
words and those considered relevant to current UK prac-
tice were reviewed in full and additional publications were
identified from the review of full-text article reference
lists. Details of key studies that provided specific evidence
of UK lipid modification in practice as well as recommen-
dations for improved lipid modification were then
extracted from each article. A large proportion of studies
initially identified from the search were excluded due to
their lack of relevance to the UK environment. Review of
the reference lists of the applicable publications provided
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Figure | Flowchart of included publications for main literature review.
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further evidence of UK lipid modification in practice and literature review due to the large degree of overlap with
insights into factors influencing compliance with the NICE guidelines.
guidelines.

In addition, in order to review current practice in light Results

of UK best practice recommendations for lipid modifica- . L. .
Best Practice Lipid Management in the

tion, key clinical guidelines issued by the National
Institute for Health and Care Excellence (NICE), the UK

Scottish Intercollegiate Guidelines Network (SIGN) and ~The main clinical guidelines for lipid management in
the European Society of Cardiology (ESC)/European relation to cardiovascular risk in the UK are NICE
Atherosclerosis Society (EAS) were identified and details ~CG181 (last updated in 2016)” and SIGN 149 (2017).*
of relevant recommendations extracted. While relevant for ~ Figure 2 summarizes the key aspects of these guidelines.
the UK, the Health and Social Care for Northern Ireland In addition to recommending lifestyle modifications (such
guidelines were not considered separately within this as a cardioprotective diet, increased physical activity,

Lipid modification therapy
Primary prevention Secondary prevention

Stati an Statin treatment 2
A Lty treatn'!ent ’ X . « Atorvastatin 80 mg or at a lower dose for those with:
7 ARG AD IEN S e R SR A e i) « Potential drug interactions OR at high risk of adverse events OR
« Estimate risk using the QRISK2 assessment tool according to patient preference

B Ezetimibe (hypercholesterolaemia) Ezetimibe (hypercholesterolaemia)
* Monotherapy for primary (heterozygous-familial or non-familial) * Monotherapy for primary (heterozygous-familial or non-familial)
hypercholesterolaemia where initial statin therapy is contraindicated hypercholesterolaemia where initial statin therapy is contraindicated
[ |
v

Statin intolerance - If a person is not able to tolerate a high-intensity statin 3 aim to treat with the maximum tolerated dose

C Follow up and monitoring
* Measure total cholesterol, HDL-C and non-HDL-C in all people who have been started on high-intensity statin treatment (both primary and secondary
prevention, including atorvastatin 20 mg for primary prevention) at 3 months of treatment and aim for a greater than 40% reduction in non-HDL-C
+ For those who are stable on a low- or middle-intensity statin consider the likely benefits and potential risks of changing to a high-intensity statin

Ezetimibe (primary hypercholesterolaemia) should be co-administered with initial statin therapy
« Serum total or LDL-C concentration “ is not appropriately controlled either after appropriate dose titration of initial statin therapy or because dose
titration is limited by intolerance to the initial statin therapy and a change from initial statin therapy to an alternative statin is being considered

Evolocumab or alirocumab (primary hypercholesterolaemia or mixed dyslipidaemia) recommended as options only if:

+ LDL concentrations are persistently above the recommended LDL-C concentration thresholds despite maximal tolerated lipid-lowering therapy (e.g.
in primary non-familial hypercholesterolaemia or mixed dyslipidaemia at high risk 5 of CVD if persistently above 4.0 mmol/litre OR at very high risk ¢
if persistently above 3.5 mmol/litre; in primary heterozygous-familial hypercholesterolaemia if LDL-C is persistently above 3.5 mmol/litre) ie either
the maximum dose has been reached, or further titration is limited by intolerance.

Figure 2 Summary of UK lipid modification guidance relating to the use of: (A) statins and (B) ezetimibe for the primary and secondary prevention of cardiovascular
disease; (C) procedures for statin intolerance/follow up and monitoring; (D) ezetimibe co-administered with statin therapy and (E) additional options- evolocumab or
alirocumab. [Adapted from NICE CGI81, NICE pathway, SIGN 149].4%43

Notes: |. For people with type | diabetes; offer statin treatment in those aged 240 years OR with diabetes duration >10 years OR with established nephropathy OR with
CVD risk factors. 2. For people with chronic kidney disease: offer atorvastatin 20 mg - increase the dose if a greater than 40% reduction in non-HDL cholesterol is not
achieved (see follow-up and monitoring) and estimated glomerular filtration rate (eGFR) is 30 mL/min/|.73m? or more. Agree the use of higher doses with a renal specialist
if eGFR is less than 30mL/min/1.73m? 3. Statins are grouped into 3 different intensity categories according to the percentage reduction in LDL-C: low intensity if the
reduction is from 20% to 30%; medium intensity if the reduction is from 31% to 40%; high intensity if the reduction is above 40% statin (aim to treat with the maximum
tolerated dose). 4. Accurate estimation of LDL-C requires a full lipid profile to be carried out on a fasting venous blood sample as HDL-C and triglyceride (TG) levels vary
between fasting and non-fasting states. However, LDL-C can be calculated indirectly by measuring total cholesterol (TC), HDL-C and TG from a fasting venous blood sample
and applying the Friedewald equation: LDL=TC-HDL—(TG/2.2) (all in mmol/l) where TG/2.2 approximates to very low-density lipoprotein cholesterol levels. This method is
not suitable for individuals with TG levels >4.5 mmol/l. Non-HDL-C is calculated as TC-HDL. 5. High risk of CVD is defined as a history of any of the following: acute
coronary syndrome, coronary or other arterial revascularisation procedures, coronary heart disease, ischaemic stroke, peripheral arterial disease. 6. Very high risk of CVD
is defined as recurrent cardiovascular events or cardiovascular events in more than one vascular bed (ie polyvascular disease).

Abbreviations: CVD, cardiovascular disease; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol.
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smoking cessation and reduction in alcohol consumption),
current UK guidelines advise that lipid lowering therapy
should be considered for both the primary and secondary
prevention of CVD based on an assessment of 10-year risk
of developing CVD. A range of lipid modifying therapies
have been approved for use in the UK, with statins being
the mainstay of initial recommended treatment strategies
(eg it is currently recommended that high-intensity statin
[80mg atorvastatin] should be prescribed for secondary
prevention of CVD; Figure 2A). Extensive randomized
controlled trials and meta-analyses have shown that statins
improve lipid profiles in men and women across all age
groups over prolonged periods of time.>*'%!" Statins are
typically classified as low, medium and high intensity,
according to the percentage reduction in LDL-C that can
be achieved, with current recommendations advising the
use of high-intensity statins where possible to expedite
target attainment.*® Alternatively, ezetimibe monotherapy
is recommended for both primary and secondary CVD
prevention where initial statin therapy is contraindicated
for adults with primary (heterozygous-familial or non-
familial) hypercholesterolemia or in combination with
initial statin therapy when cholesterol levels are not appro-
priately controlled (Figure 2B and D).*°

Current guidelines place weight on lipid profiles for the
assessment of cardiovascular risk prior to starting lipid
lowering therapy. The most recent iteration of the NICE
and SIGN clinical guidelines emphasizes the importance
of individualized risk assessment (using QRISK score
where appropriate) and management by recommending
that a full lipid profile including total cholesterol, high-
density lipoprotein cholesterol (HDL-C), non-HDL-C and
triglyceride concentrations is evaluated prior to initiating
lipid lowering therapy in order to best determine cardio-
vascular risk and to identify circumstances where addi-
tional support may be needed.** For example, NICE states
that specialist assessment will be required for people with
a total cholesterol concentration of more than 9.0 mmol/
liter or a non-HDL-C concentration of more than
7.5 mmol/liter, irrespective of family history of premature
coronary heart disease. The current NICE guidance also
specifies that “urgent specialist review” will be required
for any individual with a triglyceride concentration of
more than 20 mmol/liter that is not a result of excess
alcohol or poor glycemic control.” It is also recommended
that the use of higher statin doses should be agreed with a
renal specialist for patients with chronic kidney disease
(CKD).? The guidance does not, however, provide further

detail about the definition of a specialist or the specific
types of support that should be accessed in particular
situations, and associated processes for accessing this.
Once patients are initiated on high-intensity statin treat-
ment NICE guidance recommends that they should be
followed up at three months in order to monitor the effec-
tiveness of lipid lowering therapy and make further adap-
tations to treatment where required. These adaptations may
include increasing dose for high-risk patients or changing
the timing of doses, as well as encouraging the implemen-
tation of other strategies for improving adherence and
wider diet and lifestyle factors.’

Guidance is also beginning to consider the importance
of patient preferences for treatment decisions.*’ NICE
guidance emphasizes that the decision to initiate statin
therapy should be informed by discussion between the
clinician and the patient about treatment and the associated
risks and benefits, which also takes additional factors into
consideration such as potential benefits from lifestyle
modifications, informed patient preference, comorbidities,
polypharmacy, general frailty and life expectancy.” This
discussion should be an ongoing process, and medication
reviews are recommended annually for people taking sta-
tins, alongside optional non-fasting blood tests for mon-
itoring the effectiveness of lipid lowering therapy to
inform the discussion.*’

While the full lipid profile is used as the basis for
decisions to initiate statin therapy, UK guidance specifies
that attainment of specific cholesterol goals should be used
to determine whether lipid lowering therapy should be
altered or changed in order to reach treatment goals
(Figure 2C). While traditional approaches for monitoring
the effectiveness of lipid lowering therapy have targeted
LDL-C and total cholesterol levels, UK lipid modification
guidance has since moved away from primarily focusing
on LDL-C in favor of non-HDL-C, in part due to the
fasting requirements for accurate measurement of LDL-
C.” Specifically, NICE and SIGN guidance recommend
that lipid lowering therapy should achieve a greater than
40% reduction in non-HDL-C at three months of treatment
(Figure 2C).*? In contrast, alternative approaches, such as
direct and calculated measures of LCL-C to assess risk,
remain commonplace across global centers and labora-
tories. The European ESC/EAS guidelines for the manage-
ment of dyslipidemias continue to place emphasis on
lowering LDL-C and total cholesterol as the primary target
of therapy.”'*'* In August 2019, the ESC/EAS guidelines
were updated to recommend more aggressive reduction of

2 3 o https:
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LDL-C across different cardiovascular risk categories: for
example, for certain patients deemed to be at very high
risk, an LDL-C reduction of >50% from baseline and an
LDL-C goal of <1.4 mmol/liter (<55 mg/deciliter) are
recommended.'? Therefore, while the different guidelines
are aligned on the requirement to reduce lipid levels as
much as possible, the specific goals being aimed for may
vary depending on the guideline being followed within
routine practice.

Despite the importance of non-HDL-C and the wider
lipid profile for decision-making relating to the effective-
ness of initial lipid lowering therapy, LDL-C measurement
in the UK remains relevant in routine clinical practice
since guidance for later lines of therapy (post-statin) is
predicated on evaluation of LDL-C levels.” For example,
NICE states that ezetimibe should be considered in com-
bination with statin therapy for the treatment of primary
hypercholesterolemia in situations where total cholesterol
or LDL-C is not appropriately controlled after initial statin
therapy (Figure 2B and D).”'* Likewise, alternative thera-
pies such as the proprotein convertase subtilisin/kexin type
9 (PCSK9) inhibitors evolocumab or alirocumab may be
considered for certain patients with hypercholesterolemia
or mixed dyslipidemia who have high or very high risk of
CVD, but only if LDL-C levels are persistently above
recommended thresholds (Figure 2E).° The most recent
ESC/EAS guidelines also state that should patients fail to
reach their LDL-C goal (eg >50% reduction from baseline
and LDL-C levels of <1.4 mmol/liter [very high risk] or
<1.8 mmol/liter [high risk]) within four to six weeks
despite lifestyle modifications and treatment with maxi-
mally tolerated high-intensity statins, then add-on therapy
with ezetimibe and subsequently a PCSK9 inhibitor should
be considered.”® A referral to a specialist with expertise in
familial hypercholesterolaemia should also be offered to
adults with familial hypercholesterolaemia if treatment
with the maximum tolerated dose of a high-intensity statin
and ezetimibe does not achieve a recommended reduction
in LDL-C concentration of greater than 50% from
baseline."”

While much of existing UK guidance is focused on the
importance of lowering lipid levels using lipid lowering
therapy along with other non-interventional strategies
(such as diet, activity, lifestyle changes) to reduce cardio-
vascular risk, ongoing management should also be
informed by supplementary means of assessing treatment
effectiveness, where available. For example, the latest
ESC/EAS 2019 guidance acknowledges that additional

approaches, such as utilizing non-invasive cardiovascular
imaging to detect and evaluate atherosclerotic vascular
damage, could be effective for identifying patients who
most need treatment and to guide discussions around long-
term statin therapy.'?

Statin intolerance, whereby patients are unable to tol-
erate (eg due to adverse events) the statin treatment dose
needed to control LDL-C levels, is another important
consideration for lipid modification therapy. The most
recent iterations of both the NICE and SIGN guidance
specify that patients who are unable to tolerate high-inten-
sity statins should be treated with the maximum tolerated
dose, on the grounds that “any statin at any dose reduces
cardiovascular risk”.*° Strategies for addressing intoler-
ance include stopping the statin and restarting when the
symptoms have resolved, reducing the dose within the
same intensity group or switching to a lower intensity
statin.” Current UK guidance also recommends that spe-
cialist input regarding alternate treatment options (cur-
rently limited to ezetimibe or PCSK9 inhibitors) is
gained for patients at high risk of developing CVD (such
as patients with chronic kidney disease, type 1 or type 2
diabetes or genetic dyslipidemia) if they have been found
to be intolerant to three different statins.* Specialist
advice should also be sought for patients with elevated
triglyceride concentrations, if triglyceride and non-HDL
concentrations remain high despite treatment at the recom-
mended dose.*? However, there is currently no widely
used, standardized definition of statin intolerance and
how to monitor it, to guide decision-making in UK
practice.

Sub-Optimal Achievement of Guideline-
Derived Lipid Modification Goals

Despite widespread availability and comprehensive evi-
dence supporting the effectiveness of statins and combina-
tion therapy with ezetimibe, a number of large UK studies
evaluating the effectiveness of lipid lowering therapy in
patients with or at risk of developing CVD have high-
lighted that a significant proportion of patients are not
being adequately managed according to best practice
guidelines.”*'*™'® For example, a study evaluating a
cohort of 165,411 people using UK Clinical Practice
Research Datalink (CPRD)’ data reported that over half
of those prescribed statins in primary care failed to reach a
>40% reduction in baseline LDL-C within 24 months of
initiating therapy, leaving them at an increased risk for
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future CVD.” It was suggested that variations in individual
patient genotypes, statin intolerance, patient adherence and
the potency of statin prescribing might partially explain
the high proportion of patients achieving sub-optimal
LDL-C reductions.” A number of large global and
European studies have also reported sub-optimal LDL-C

management,ﬁ’20

with a relatively high proportion of
patients receiving reduced intensity dosing or interruptions
to lipid lowering therapy.® Indeed, a lack of prescribing of
high-intensity statin therapy in high-risk patients was a
reoccurring theme across both UK and wider studies.®'®!”
This finding may in part be related to a general lack of
awareness of guidelines and/or an inadequate level of
CVD

eligibility.>'® Limited prescribing of combination therapy

formal risk assessment to inform treatment
may also contribute to sub-optimal lipid lowering. For
example, both the UK and European guidelines recom-
mend that ezetimibe is used alongside statin therapy in
patients at high risk of CVD if lipid lowering goals are not
achieved with the maximum tolerated dose of statin, or in
cases where statin cannot be prescribed.®'*'* Yet, despite
the known benefits of adding ezetimibe, particularly for
patients remaining at high atherothrombotic risk (eg post-
myocardial infarction),'? rates of ezetimibe utilization as
combination therapy in real-world clinical practice appear
to be low. For example, one study reported that only 2.7%
of patients had received a high-intensity statin with
ezetimibe.®

In addition to the above evidence, the identified litera-
ture further highlighted other factors likely to contribute to
sub-optimal lipid lowering. These included late interven-
tion in the disease trajectory,”’ a lack of follow-up and
treatment adaptation according to risk factors or fulfilment
of therapeutic goals, and statin intolerance.® While gener-
ally well-tolerated by patients, it is known that statins can
lead to specific adverse effects on muscles, and other
adverse events such as impaired glucose homeostasis and
hemorrhagic stroke in some patients. However, it has been
suggested that estimates of the frequency of statin-related
adverse events, such as those relating to muscle symptoms,
may be overestimated due to an apparent “nocebo” effect,
whereby patients’ perceptions are influenced by negative
expectations of treatment.'> Therefore, misconceptions
around statin intolerance and statin-related adverse events
may lead to a reluctance to take statins that may result in
early discontinuation and/or non-adherence to treatment

and inadequate lipid lowering.'**?

Possible Strategies to Improve Current
Lipid Management

It is clear that there remains significant scope to improve
lipid management of patients in the UK and consequently
improve outcomes in what is the UK’s leading cause of
death.® Some possible strategies and potential areas for
focus highlighted in the literature are summarized in
Table 2. These approaches include measures for improving
the patient-healthcare professional partnership, conducting
audits of local prescribing versus guidance and implement-
ing plans for the refinement of current services including
referral, follow-up and monitoring procedures for different
types of therapy, and considering alternative options such
as cost-effective single pill for improving treatment
adherence.

Discussion

Future Considerations

This review identified some areas for improvement regard-
ing the attainment of adequate lipid management in prac-
tice in light of the UK clinical guidance. The UK studies
identified demonstrate that there is first and foremost scope
for improved compliance with guidance, particularly in
terms of high-intensity statin prescribing, utilization of
combination therapies and regular patient monitoring.
However, while current UK and European guidance
emphasizes the importance of setting ambitious goals for
lipid reduction as early as possible, the specific goals for
lipid reduction vary depending on the guideline in question
and the individual risk of patients. The large volume of
guidelines available for consideration (particularly for gen-
eral practitioners) as well as some inconsistencies regard-
ing the specific recommendations (such as the exact lipid
lowering goals to be aimed for and the emphasis placed on
non-HDL-C versus LDL-C) may have led to variability in
clinical practice regarding setting specific lipid lowering
goals, which may in part have contributed to discrepancies
in research outcomes. This possibility is likely to be parti-
cularly pertinent for observational research studies based
on retrospective data collection from medical records,
where the guideline being followed and/or the individual
patient goals may not have been adequately recorded
within medical records. Furthermore, while current gui-
dance specifies situations where specialist support should
be sought, there is presently no specific definition of a
“specialist” within the guidelines.” The subsequent inter-
pretation of this guidance and associated referral processes

2 3 2 https:
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Table 2 Possible Strategies to Improve Adherence with Cholesterol Goals*%%33-35-42

Possible Cause(es) for Failure to Meet Possible Strategies/Solution(s)
Cholesterol Goals

Underdosing of statins ® Audit/benchmark local prescribing versus guidance to identify gaps and fill need via medical
education®

Incorporate risk calculators/prediction more comprehensively into everyday pract:ice36

Gain specialist advice and/or refer patients where appropriate (will require clear guidance as to
definition of “specialist support” and how to access this)’

Treatment initiated too late ® |ncorporate a systematic case finding strategy to identify patiem:s43

Utilize additional measures such as non-invasive cardiovascular imaging to identify patients who
may require treatment at an earlier stage (including those who are otherwise deemed to be at
low or moderate risk)'>

Adherence Work to improve adherence as follows:

® Ensure screening for poor medication adherence is integral to each patient visit as adherence
may vary with time?'

® Provide patient counselling and education at the onset of treatment, including discussion about
the overall safety, risks and benefits of treatment,’ to ensure the patient is supported and

understands the risk of CVD events>’**

® Cost-effective single pill combinations?'

Statin intolerance AND/OR reluctance ® Make the distinction between statin intolerance and statin reluctance. Rosenson et al and Banach
and Mikhailidis outline a four-step diagnosis of statin intolerance as follows:2%38

o Confirm when statin therapy was initiated or if there has been a recent dose increase

o Obtain a family history and identify any conditions that could contribute to statin intolerance

o Exclude nocebo effect and confirm if any muscle symptoms could be attributed to statin
therapy

o Discuss symptom tolerability whilst underlining the benefits and risks associated with statin
treatment vs discontinuation

® For statin intolerance:

o Consider patient suitability for alternative treatment (eg ezetimibe and/or PSCK9 inhibitors)
and other new agents’ and identify and address any barriers to access (may include imple-
mentation of new dedicated services to improve access33)

® To address potential statin reluctance:

o Before commencing therapy, have an open discussion with patients about existing effective-
ness and safety data for statin therapy and explore any concerns patient may have’

o Aim to involve patients in the awareness of lipid goals and in decisions regarding change of
therapy9

o Ongoing communication: discuss risks, take note of patient preferences and reassess at later
date?

o Utilize available toolkits to aid discussions with patients such as the patient decision aid toolkit
developed by NICE*

o Utilize additional measures such as non-invasive imaging to detect and monitor damage, and
guide ongoing discussions about risk and subsequent statin therapy'>

Lack of systematic follow up AND/OR ® Audit current follow up/monitoring of lipid lowering therapy in local practice and identify gaps to

patient personalization improve standard practice AND/OR

® |nvestigate different interventions to target issues with CVD risk factors and/or adherence eg
nurse-led, multidisciplinary approach community interventions or secondary care multi-disci-
plinary medicines optimization clinics®*%°

® Personalize treatment according to the individual relative risk - generate a detailed CV event
history to support36

(Continued)
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Table 2 (Continued).

Possible Cause(es) for Failure to Meet
Cholesterol Goals

Possible Strategies/Solution(s)

Inadequate response to statin AND/OR .

combination statin/ezetimibe

Measure statin response more proactively and, where appropriate in poor responders, consider
more aggressive therapy either with lipid lowering therapy, diet or improved adherence®

® Consider patient eligibility for combined therapy (eg adding ezetimibe to statin therapy), or other
non-statin therapies (eg PCSK9 inhibitors or other newly licensed agents) for those on maximum

tolerated statin dose or when absolute risk requires it (eg LDL-C >4 mmol/liter)

41,42

may therefore vary across different centers, which may in
turn lead to variation in practice and outcomes. Further
research describing the utilization of specific guidelines
for defining lipid lowering goals within current practice
may therefore help to stimulate future discussion about the
most appropriate approaches for monitoring and modifica-
tion of lipid lowering therapy to minimize future CVD
risk.

In addition to variability across different guidelines in
terms of lipid lowering goals, an awareness of differences
in the methods used for the assessment of lipid levels is
also of importance. For example, while LDL-C is often the
main target of treatment, there may be variation in how
this is assessed. For example, some laboratories may uti-
lize a specific algorithm to calculate LDL-C levels instead
of direct measures, in part due to the associated complex-
ity and cost of direct assessment.”> A number of equations
for calculation of LDL-C are used in practice, most of
these never having been validated for patients on statins or
other lipid lowering drugs,”® which may in turn lead to
variation in LDL-C levels across practices.

Given the findings of this current review, it is important
to recognize that for certain patients there will be a need
for additional lipid lowering therapy in cases where the
response to the maximally tolerated statin dose has been
inadequate.”* The rate of discontinuation of statin therapy
once initiated is high, meaning that a large proportion of
patients likely remain at increased risk of cardiac events
after initiating lipid lowering therapy®> and require alter-
native treatment options, such as PCSK9 inhibitors or
other non-statin agents that target LDL cholesterol via
novel mechanisms. The review also highlighted the parti-
cular complexities associated with the management of
patients who cannot tolerate maximal doses of statin,
meaning many of these patients remain at risk of further
CV events. Further research about current practices for the
detection and management of statin intolerance in real-
world practice may help to move towards a more

standardized definition and the refinement of associated
processes for LDL management. Furthermore, there
appear to be further questions around accessibility and
eligibility for alternative or additional treatments for
some patients who are deemed to have achieved an inade-
quate response to maximally tolerated statin doses. NICE
eligibility criteria for evolocumab or alirocumab for
patients with primary non-familial hypercholesterolemia
or mixed dyslipidemia states that patients must have
LDL-C levels that persist above 3.5 mmol/liter for very
high-risk patients (ie patients with recurrent cardiovascular
events) or above 4.0 mmol/liter for high-risk patients (ie
patients with a history of acute coronary syndrome, cor-
onary or other arterial revascularization procedures, cor-
onary heart disease, ischemic stroke or peripheral arterial
disease), despite maximal tolerated lipid lowering
therapy.?®* Yet in reality, many patients with sub-optimal
responses to statins according to guidelines may not have
reached these thresholds, even if guidance regarding the
maximization of statin dose has been fully adhered to.
Some evidence suggests that there is a sizeable subset of
patients who are currently “in limbo” in that they have
been unable to gain adequate LDL-C control using statin
therapy but have not received non-statin therapies.”® Some
of these patients might benefit from the addition of non-
statin treatments such as ezetimibe to their existing statin
therapy (if tolerated) or the direct initiation of PCSK9
inhibitors®® or indeed other newly licensed therapies such
as bempedoic acid® or inclisiran®® that are emerging in the
treatment landscape. Furthermore, there may be other bar-
riers to accessing treatment, such as price or administrative
burden, that should be identified and addressed.?®!
Failure to attain cholesterol/non-HDL-C/LDL-C reduc-
tion goals may also be attributed to a variety of other
factors, including poor adherence and statin intolerance,
which could require alternative approaches in order to
personalize patient care and minimize CVD risk. Health-
care professionals may, therefore, benefit from improved
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and validated clinical decision tools that can be used to
predict response and support clinicians to identify patients
most likely to benefit from combinations with statin ther-
apy or alternative non-statin drugs.” For example, there
may be a need for further research and refined protocols
for identifying the drivers of statin resistance or intoler-
ance to inform management, and more detailed guidance
on options for further treatment.

Additional strategies for improving access to alterna-
tive therapies might also include the introduction of spe-
cialist services and clinics that can use PCSK9 inhibitors,
and/or act as early adopters of new agents, in order to
increase knowledge and awareness of new treatments
among prescribers within both primary and secondary
care.’>*® The utilization of additional measures such as
non-invasive cardiovascular imaging may also help facil-
itate ongoing discussions about optimal treatment strate-
gies between clinicians and their patients in the context of
addressing issues relating to statin reluctance and
adherence."? Tt will also be important to directly address
key drivers of the “nocebo effect”, which may also influ-
ence levels of adherence to therapy and subsequent deci-
sions to discontinue treatments.**

Conclusion

Despite widespread availability of lipid lowering therapy
and associated UK guidelines, a significant proportion of
UK patients with CVD have sub-optimal reductions in
cholesterol/non-HDL-C/LDL-C. Although specific lipid
lowering goals vary depending on the individual risk of
patients and the clinical guideline(s) adopted in routine
clinical practice, failure to achieve lipid lowering goals
can, at least in part, be attributed to a lack of compliance
with guideline recommendations. This review highlights
various strategies for improving lipid management in order
to reduce CVD risk. Additional options are required to
manage and treat patients at high risk of CVD events,
where lipid lowering goals are not attained with statins
and ezetimibe alone.
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