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INTRODUCTION

ABSTRACT

Aims/Introduction: To appraise guidelines on the antiplatelet strategy of prevention
of cardiovascular disease (CVD) in patients with type 2 diabetes mellitus, and highlight the
consensuses and controversies to aid clinician decision-making.

Materials and Methods: A systematic search was carried out for guidelines regarding
CVD prevention or focusing on type 2 diabetes patients. Appraisal of Guidelines for Research
and Evaluation Il instrument was utilized to appraise the quality of included guidelines.
Results: Of the 15 guidelines with discrepant Appraisal of Guidelines for Research and
Evaluation Il scores (66%; interquartile range 51-71%), 10 were defined as “strongly recom-
mended” guidelines. For secondary prevention, >60% of guidelines advocated that the
dual antiplatelet therapy was used within 12 months when the type 2 diabetes patients
experienced acute coronary syndrome and/or post-percutaneous coronary intervention or
coronary artery bypass grafting, with subsequent long-term aspirin use. For primary pre-
vention, 80% of guidelines supported that aspirin should not be routinely used by patients
with type 2 diabetes. No consensus on whether to prolong dual antiplatelet therapy in
secondary prevention, and whether to use aspirin in type 2 diabetes patients with high
CVD risk exists in current guidelines.

Conclusions: Physicians should use the recommendations from “strongly recom-
mended” guidelines to make informed decisions and know the consensuses of current
guidelines. Dual antiplatelet therapy should be used within 12 months when type 2 dia-
betes patients experience acute coronary syndrome and/or percutaneous coronary inter-
vention/coronary artery bypass grafting, with subsequent long-term aspirin use. In primary
prevention, aspirin should not be routinely used by individuals with type 2 diabetes, but
might be considered for those with high CVD risk.

diabetes patients with established CVD and those at risk of

Cardiovascular disease (CVD) remains a leading cause of mor-
tality and morbidity among type 2 diabetes patients'. Persons
with type 2 diabetes are at increased risk for CVD, and worse
outcomes when CVD is present™. Prevention is key for type 2
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future CVD events*®. As already described in the literature,
antiplatelet therapy in diabetes was a well-recognized effective
strategy and the cornerstone of pharmacological treatment for
preventing CVD™®, so the guideline-recommended antiplatelet
strategy should be used for patients with type 2 diabetes. How-
ever, there are still some physicians who did not use the clinical
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guideline due to the wide choice available, lack of awareness of
guidelines and inconsistency in published recommendations’.
Therefore, assessing the quality of guidelines and summarizing
the recommendations regarding antiplatelet strategies for CVD
prevention in type 2 diabetes patients might help physicians to
better use guidelines in clinical work.

The purpose of this study was to appraise the guidelines sys-
tematically utilizing the Appraisal of Guidelines for Research
and Evaluation II (AGREE II) instrument® and provide sum-
mary recommendations about antiplatelet strategies of CVD
prevention in type 2 diabetes patients for clinicians.

METHODS

Data sources and searches

We carried out a systematic literature search to retrieve guideli-
nes for the antiplatelet therapy of type 2 diabetes in PubMed,
Web of Science, EMBASE and the Cochrane Library databases
with the keywords “antiplatelet therapy,” “guideline,” “diabetes
mellitus” and “coronary artery disease” from January 2009 to
December 2019. The detailed search strategies of each database
are listed in Table S1 (Supplementary Materials). All relevant
guideline websites were also searched (Website address in
Table S2 in Supplementary Materials).

Study selection

References that met the Institute of Medicine definition for
clinical practice guidelines were included9. Guidelines were
included if they focused on the management of type 2 diabetes
or CVD, and contained the recommendations on the antiplate-
let therapy for CVD prevention in type 2 diabetes patients. In
addition, only guidelines in English and the latest version were
included.

Titles and abstracts were assessed by two independent
reviewers, and then full-text screening. Disagreements were
resolved by face-to-face discussion, or in the case of persistent
disagreement, by consultation with a third researcher. The third
researcher also checked the final selection of guidelines.

Appraisal of clinical guidelines

We assessed the quality of development for each included
guideline using the latest 23-item AGREE II instrument® (the
details of 6 domains in Table S3 in Supplementary Materials).
Each item was independently rated on a 7-point Likert scale by
two reviewers, and then the rigor scores of each domain were
calculated according to the formula from AGREE II°. The aver-
age AGREE II scores of each guideline were obtained by
expressing the sum of individual item scores as a percentage of
the maximum possible score. The reproducibility of average
AGREE 1I scores of two reviewers was great, with an intraclass
correlation coefficient of 0.82. Finally, the guideline was defined
as “strongly recommended” if most domains (>3 domains)
scored >60%; the guideline was “recommended” if most
domains scored between 30% and 60%, and if most domain

s 10
scores were <30%, the guideline was “not recommended™.

http://wileyonlinelibrary.com/journal/jdi

Furthermore, editorial independence from the funding body
and conflicts of interest (COI) were further assessed by two
reviewers using four items from the Reporting Item for Practice
Guidelines in Healthcare checklist'' (the details in Table $4 in
Supplementary Materials). The relationships between the pro-
portion of guideline panel members with reported industry
relationships and AGREE II scores were also assessed'”.

Data extraction and synthesis

The characteristics of guidelines and all relevant recommenda-
tions were extracted in accordance with a predesigned step by
two independent reviewers. Any disagreement on data abstract-
ing was resolved by a group discussion to reach consensus.
Two tables for the description of guideline characteristics and
the comparison of the recommendations from the selected
guidelines were constructed, respectively.

Statistical analysis

Continuous variables that were normally distributed were pre-
sented as the mean and standard deviation (mean * SD).
Otherwise, these data were presented as medians and interquar-
tile ranges (25-75 percentiles). Reproducibility between review-
ers on AGREE II scores was assessed using the intraclass
correlation coefficient by the two-way random model. The cor-
relation between the proportion of guideline panel members
with reported industry relationships and the AGREE II score
was examined using Pearson’s correlation analysis, of which five
guidelines that had no explicit disclosure on COI were excluded
from the analyses. Additionally, all included guidelines were
divided into two groups with or without explicit disclosure on
COI to evaluate the effect of COI on the rigor of the develop-
ment of guidelines. The differences of overall AGREE II scores
and every domain score between two groups were examined
using the independent samples t-test or Mann—Whitney U-test.
Given the limited number of guidelines, these were explorative
quantitative analyses. A P-value <0.05 was accepted as statistical
significance. All analyses were carried out using IBM SPSS 20.0
(SPSS, Chicago, IL, USA) and GraphPad Prism 8.0 (GraphPad
Software, La Jolla, CA, USA) software.

RESULTS

Our systematic search retrieved 7,140 titles, of which 6,397 were
identified as potentially eligible after duplicates removed. Many
were excluded on the basis of the title (n = 6,151), abstract (n
= 190) and on review of the full report (n = 41). Finally, 15
guidelines relevant to antiplatelet strategies of CVD prevention
in type 2 diabetes patients were included (Figure 1). Table 1
summarizes the characteristics of selected guidelines, along with
the AGREE II scores and COIL The guideline references are
listed in Table S5 (Supplementary Materials).

The included 15 guidelines were appraised utilizing
AGREE II, and the average scores were 66% (interquartile
range 51-71%), of which 10 guidelines were “strongly recom-
mended” (Table 1). The AGREE II scores of six domains of
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Figure 1 | Flow chart showing the clinical practice guideline selection process.

the included 15 guidelines are listed in Figure S1 (Supplemen-
tary Materials), and we found the generally low scores in D5
(applicability; 38+16%) and the enormous heterogeneity of D6
(editorial independence) scores (92% (interquartile range 54—
92%; Figure S2 in Supplementary Materials). The heterogeneity
of D6 caused by five guidelines that did not provide a state-
ment about COI of group members or report that they were
developed independently from funding organizations. The
remaining 10 guidelines with explicit disclosure of COI
described at least one item from the Reporting Item for Prac-
tice Guidelines in Healthcare checklist (Table 1). In these lim-
ited 10 guidelines, no correlation between the proportion of
panel members with an industry relationship and the
AGREE II score was observed (Pearson’s correlation r = —
0.226; P = 0.531).

Difference of guidelines with or without explicit disclosure of
col

To further assess the effects of editorial independence on for-
mulating the recommendations in the guidelines, guidelines
were categorized according to with or without explicit disclo-
sure of COI The rigor scores of each domain of these two
groups are minutely described in Figure 2a,b and showed that

the average AGREE II scores of guidelines with explicit COI
disclosure were significantly higher compared with the guideli-
nes without explicit COI disclosure (P = 0.013; Figure 2c). Sim-
ilar results were also found in D3 (rigor of development; P =
0.003), D5 (P = 0.002) and D6 (P = 0.001) when comparing
these two groups in the average AGREE II scores and six
domains scores (Figure 2c).

Secondary prevention of CVD

Recommendations for antiplatelet strategies of CVD prevention
in type 2 diabetes patients extracted from 15 included guideli-
nes are shown in Table 2. In the included 15 guidelines, there
was consensus on the use of antiplatelet agents in type 2 dia-
betes patients for CVD secondary prevention. For the type 2
diabetes patients with acute coronary syndrome (ACS) and/or
post-percutaneous coronary intervention (PCI) or coronary
artery bypass grafting (CABG) <12 months, the dual antiplate-
let therapy (DAPT) for a year was advocated in both 10 of 15
guidelines (67%) and seven of 10 “strongly recommended”
guidelines (70%; Table 2; Figure 3), and shortening duration of
DAPT was suggested by only one guideline (from the Scottish
Intercollegiate Guidelines Network published in 2010). Of
course, the DAPT within 12 months after ACS and/or PCI or
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(a) Guidelines with explicit disclosure on COI (b) Guidelines without explicit disclosure on COI
Scope and purpose Scope and purpose
100% 100%
Editorial independence Stakeholder involvement Editorial independence Stakeholder involvement
Applicability Rigor of development Applicability Rigor of development
Clarity of presentation Clarity of presentation
—o— ADA, 2019 —o— AACE, 2015  =o—ESC/EASD, 2019 ESC, 2017 —o—ESC, 2016 SIGN, 2010 RACGP, 2016 —o— JDS, 2016 KDA, 2015 IDF, 2012
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(a) Guidelines with explicit COI disclosure
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Figure 2 | The final Appraisal of Guidelines for Research and Evaluation Il (AGREE I) scores of 15 included guidelines. AGREE I scores are plotted
for each guideline for comparison. Higher scores are plotted toward the outside of the graph. (a) AGREE Il scores of guidelines with explicit
disclosure on conflicts of interest (COI). (b) AGREE Il scores of guidelines without explicit disclosure on COl. (c) The comparison of the overall and
six domain scores between two groups with or without explicit disclosure on COI.

CABG in type 2 diabetes patients has been widely recognized
by cardiologists and applied in the clinical work.

However, there was no consensus on whether to prolong the
DAPT and the duration of prolongation. Five of 15 guidelines
(33%) advocated that prolongation of DAPT beyond
12 months should be considered in type 2 diabetes patients
with ACS and/or PCI/CABG, of which four guidelines (40%)
were “strongly recommended” (Table 2; Figure 3). Two
“strongly recommended” guidelines (European Society of Cardi-
ology [ESC]/European Association for the Study of Diabetes
2019; ESC 2017) supported the prolongation of DAPT up to
3 years, but three other guidelines did not describe the duration
of DAPT prolongation. Most of these guidelines were published
by the ESC, and might represent a common, positive European
viewpoint for the prolongation of DAPT. Furthermore, the class
of these recommendations was “class II” or “class B” in their
guideline, and the remaining 10 guidelines did not provide the
recommendation regarding the prolongation of DAPT.

A total of 13 of 15 included guidelines (87%) advocated low-
dose aspirin as a long-term secondary prevention strategy for
those with diabetes and a history of CVD, of which nine

guidelines (90%) were “strongly recommended” (Table 2; Fig-
ure 3). The consensus came from the high-class recommenda-
tions (class A or class IA) in their guideline. The remaining
two guidelines did not provide the relevant recommendation
because of their different concerns (ESC 2017 focused on
DAPT in coronary artery disease; ESC 2015 focused on patients
with non-ST-elevation ACS).

Primary prevention of CVD

The use of antiplatelet agents in the primary prevention of
CVD in type 2 diabetes patients remains controversial and
should be different for those with different CVD risks. For
patients with type 2 diabetes and high CVD risk, the use of
low-dose aspirin was advocated by six guidelines (40%),
including five “strongly recommended” guidelines (50%), but
another six guidelines (40%) did not suggest offering antiplate-
let therapy (Table 2; Figure 3). The class of these recommen-
dations was lower (class C, D, E or class IIb). Therefore, the
use of antiplatelet agents in those with type 2 diabetes and
high CVD risk remains confusing for physicians in clinical
work.

© 2020 The Authors. Journal of Diabetes Investigation published by AASD and John Wiley & Sons Australia, Ltd
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<12 months 67% Guidelines: DAPT (ASA + P2Y12 inhibitor) ]

—’[ ACS and/or Post PCI/CABG ]

4-[ Secondary prevention for CVD 1

> 12 months

70% Strongly recommended guidelines: DAPT (ASA + P2Y12 inhibitor) ]

33% Guidelines: DAPT of prolongation

40% Strongly recommended guidelines: DAPT of prolongation

—-[ Ccs

_

87% Guidelines: Long-term anti-platelet agent ]

90% Strongly recommended guidelines: Long-term anti-platelet agent

40% Guidelines: ASA may be considered

e

High ASCVD risk

-

4-[ Primary prevention for CVD ]—-[

Moderate ASCVD risk

50% Strongly recommended guidelines: ASA may be considered

- &)

e

Low ASCVD risk ]

[ 40% Guidelines: Not recommended

[ 30% Strongly recommended guidelines: Not recommended

[ 80% Guidelines: Not recommended ]
‘ 80% Strongly recommended guidelines: Not recommended ]

Figure 3 | The summary of recommendations regarding antiplatelet strategies in type 2 diabetes patients for cardiovascular disease (CVD)
prevention. ACS, acute coronary syndrome; ASA, acetylsalicylic acid; ASCVD, arteriosclerotic cardiovascular disease; CABG, coronary artery bypass
grafting; CCS, chronic coronary syndrome; DAPT, dual antiplatelet therapy; PCl, percutaneous coronary intervention; T2DM, type 2 diabetes mellitus.

There was a consensus that antiplatelet therapy was not rec-
ommended for individuals with type 2 diabetes and moderate/
low CVD risk. Of 15 guidelines, 12 (80%) suggested not offer-
ing antiplatelet therapy for adults with type 2 diabetes and
moderate/low CVD risk, of which eight guidelines (80%) were
“strongly recommended” (Table 2; Figure 3), and no guideline
recommended using antiplatelet therapy for these patients.

DISCUSSION

We identified 15 guidelines, of which 10 were “strongly recom-
mended” guidelines, involving antiplatelet therapy that could be
carried out in type 2 diabetes patients for the prevention of
CVD. A great variation in the rigor of development was found
among the guidelines, particularly in transparency about COL
The guidelines with explicit disclosure of COI might achieve
higher quality, and the recommendations from those guidelines
might also be a more important reference for clinical practice.
This systematic review aimed to provide a summary of current
guidelines regarding the use of antiplatelet therapy in type 2
diabetes patients available to physicians in the form of a quick
reference, which allows for easy comparison. There were some
consensuses that DAPT should be used within 12 months
when the type 2 diabetes patients experienced ACS and/or
PCI/CABG, with subsequent long-term low-dose aspirin use for
CVD secondary prevention, and aspirin should not be routinely
used by patients with type 2 diabetes and moderate/low CVD
risk for primary prevention. Guidelines on whether to prolong
the DAPT after 12 months for type 2 diabetes patients with

ACS and/or PCI/CABG, the duration of DAPT prolongation,
and whether to use antiplatelet agents in individuals with
type 2 diabetes and high CVD risk differ.

The current systematic review, unlike the previously pub-
lished reviews that summarized the antiplatelet strategy of CVD
prevention in diabetes in current guidelines and studies'> or
that compared the diabetes guidelines'* or the DAPT guideli-
nes'®, carried out a broad search and used a validated instru-
ment to appraise the quality of included guidelines. All of the
included guidelines in this review were published in the past
10 years and represent the most recent recommendations. This
article can therefore be of additional value to the development
of the subsequent guidelines and the clinical decisions on anti-
platelet strategy in type 2 diabetes patients.

Guidelines generally recommend a management decision that
DAPT was used within 12 months when the type 2 diabetes
patients experienced ACS and/or PCI/CABG, with subsequent
long-term low-dose aspirin use. However, they differ with
regard to whether to prolong the DAPT and the prolonged
duration. This is partly because there was insufficient evidence
to confirm the benefit of DAPT prolongation after 12 months
in the type 2 diabetes patients with ACS and/or PCI/CABG.
The DAPT study'® investigated the effect of DAPT for
30 months versus 12 months post-stenting in 9,961 patients,
and showed that DAPT beyond 12 months after PCI, as com-
pared with aspirin therapy, significantly reduced the risks of
CVD and stent thrombosis. The subgroup analysis of the 3,391
DM patients in the DAPT study also showed that continued
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DAPT beyond 1 year after coronary stenting is associated with
a reduced risk of myocardial infarction (MI) in diabetes
patients, although this benefit is attenuated in comparison with
patients without diabetes'”. Furthermore, the benefit from
DAPT prolongation in patients with MI was also confirmed by
the Prevention of Cardiovascular Events in Patients with Prior
Heart Attack Using Ticagrelor Compared to Placebo on a
Background of Aspirin-Thrombolysis in Myocardial Infarction
54 (PEGASUS-TIMI 54) study'®. This evidence propelled the
formation of recommendation (DAPT prolongation after
12 months in the type 2 diabetes patients with ACS and/or
PCI/CABG) in ESC guidelines. However, a high-quality meta-
analysis published in Lancet' showed that although treatment
with DAPT beyond 12 months after PCI reduced the risks of
stent thrombosis and M, it was associated with increased mor-
tality because of an increased risk of non-cardiovascular mortal-
ity not offset by a reduction in cardiac mortality. These studies
resulted in the controversies of current guidelines regarding
whether to prolong the DAPT after 12 months for type 2 dia-
betes patients with ACS and/or PCI/CABG, but it was worth
noting that these studies did not focus on diabetes patients.

In the past few months, several findings from the large Effect
of Ticagrelor on Health Outcomes in Diabetes Mellitus Patients
Intervention Study (THEMIS trial), that focused on diabetes
patients with proven coronary artery disease but without a his-
tory of MI or stroke, were published and showed the long-term
therapy with ticagrelor plus aspirin had a lower incidence of
ischemic cardiovascular events in patients with diabetes, stable
coronary artery disease and previous PCI°**'. These findings
from the THEMIS trial have reference value for the formation
of the recommendation of subsequent guidelines about CVD
secondary prevention in patients with type 2 diabetes, and
reduce the controversy among current guidelines. For the
patient with diabetes and stable coronary artery disease, clini-
cians might be able to prolong the DAPT (ticagrelor plus
aspirin) after 12 months in PCI. Typical secondary prevention
trials in diabetes patients with a history of MI or stroke,
designed to evaluate, for example, the optimal dosing and
bioavailability of P2Y12 receptor or aspirin, the effectiveness of
inhibiting other platelet receptors, the use of oral anticoagulants,
or the using duration of DAPT, are highly desirable in future.

In CVD primary prevention for patients with type 2 dia-
betes, antiplatelet therapy is not recommended for those with
moderate/low CVD risk, but whether to use it in those with
high CVD risk is controversial in current guidelines. Despite
some controversies, these recommendations were more reliable
than before. Just over a decade ago, international guidelines
were advocating the routine use of aspirin for CVD primary
prevention in diabetes patients, a recommendation based on
rather weak and historical data®*’. The beneficial effect of
aspirin when used for primary prevention in patients with dia-
betes was challenged in subsequent studies®*>°, but these analy-
ses included underpowered studies and used people from
different periods with varying degrees of vascular protective

http://wileyonlinelibrary.com/journal/jdi

therapies, thus questioning the contemporary applications of
the findings. More recently, the landmark A Study of Cardio-
vascular Events in Diabetes (ASCEND study) data were pub-
lished in N Engl ] Med”, and showed that aspirin use
prevented cardiovascular events in patients with diabetes, but it
also caused major bleeding events, and the absolute benefits
were largely counterbalanced by the bleeding hazard. Superfi-
cially, the benefits from the use of aspirin for primary preven-
tion in diabetes were conclusively negated. However, it was
noteworthy that most bleeding episodes were upper gastroin-
testinal bleeding that could have been prevented by additional
gastric protective therapies. Therefore, guideline-recommended
care that aspirin should not be routinely used for primary pre-
vention in patients with type 2 diabetes should be well known
by clinicians, but low-dose aspirin plus proton pump inhibitor
might be beneficial for patients with type 2 diabetes and high
CVD risk. In addition, the ASCEND study did not reveal
whether patients with poor diabetes control would have shown
more benefit, so further studies focusing on this issue are
required.

Several possible limitations of this review should be taken
into consideration. First, although the quality of the guideline
was comprehensively assessed by a validated instrument
(AGREE II tool), that only considered the reported information
related to the development of the guideline. It did not rule out
the possibility that the detailed information was not reported in
some guidelines, causing a lower AGREE II score. Second, the
AGREE II tool considers the whole guideline and is not
intended for individual recommendations. Despite the quality
of development across the whole guideline having a high poten-
tial to influence the quality of individual recommendations®*~’,
a solid recommendation might also be created within a poorly
developed guideline and vice versa. Third, the AGREE II tool
was unable to evaluate the quality of the content of guidelines
and the quality of the evidence underpinning the recommenda-
tions. Even if the quality of the development methods correlates
with the quality of the content™, it might be possible to create
a solid guideline with a poor process. Fourth, although several
means and tools were used to appraise the influence of COI,
the true degree of influence by industry relationships was diffi-
cult to identify. Fifth, despite using comprehensive search
strategies, we might still have missed some eligible guidelines.

Current guidelines regarding the antiplatelet strategy of CVD
prevention in patients with type 2 diabetes still have consider-
able discrepancies. We encourage physicians to use the guideli-
nes with higher AGREE II rigor scores and explicit disclosure
of COI for deciding on the antiplatelet strategy for type 2 dia-
betes patients, and fully understand the consensus of current
guidelines. For secondary prevention, DAPT should be used
within 12 months when type 2 diabetes patients experience
ACS and/or PCI/CABG, with subsequent long-term use of low-
dose aspirin. For primary prevention, aspirin should not be
routinely used in individuals with type 2 diabetes, but might be
considered for those with high CVD risk.
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