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Abstract

Cancer activity may modify bleeding and ischemic risk after percutaneous coronary inter-
vention (PCI), but available reports differ in cancer definitions, antiplatelet exposure and
follow-up. We reassessed a PROSPERO-registered systematic review (CRD420261350515),
originally comprising five observational studies, and undertook targeted verification of
related primary literature. Five further potentially eligible reports were identified, provid-
ing ten source-verified reports for an expanded, non-exhaustive evidence audit. Active
cancer, recent diagnosis or ongoing therapy were frequently associated with bleeding,
although ischemic findings were less consistent. One large Veterans Affairs cohort exam-
ined observational associations between dual antiplatetet therapy (DAPT) discontinuation
and longer-term outcomes by cancer activity; this was not a randomized strategy com-
parison. Definitions and follow-up precluded pooling of activity-specific bleeding risk
ratios. The evidence does not establish a cancer-specific DAPT duration or preferred P2Y12
inhibitor. Prospective studies should integrate serial oncologic, hematologic, procedural
and antiplatelet information.

Keywords: cancer; dual antiplatelet therapy; percutaneous coronary intervention; bleeding;
cardio-oncology; systematic review

1. Introduction

Cancer and coronary artery disease increasingly coexist in contemporary practice.
Improvements in cancer survival have expanded the population of patients who require
coronary angiography and revascularization during or after anticancer treatment. At the
same time, malignancy itself and several cancer therapies can alter vascular biology, platelet
function, coagulation, endothelial integrity, and the clinical expression of atherosclerotic
disease [1,2]. The result is a population in whom the usual separation between thrombotic
and bleeding risk is often blurred.

Antiplatelet therapy after percutaneous coronary intervention (PCI) is particularly
challenging in this setting. Active cancer can promote thrombosis through systemic inflam-
mation, platelet activation, and a hypercoagulable state, while simultaneously increasing
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the likelihood of bleeding through thrombocytopenia, anemia, mucosal disease, renal or
hepatic dysfunction, treatment-related toxicity, and the need for surgery, biopsy, or other
invasive procedures. Drug-drug interactions and fluctuations in platelet count during
systemic therapy may further complicate treatment. Dual antiplatelet therapy (DAPT)
remains central to the prevention of early thrombotic complications after stent implantation,
but patients with cancer have been underrepresented in many of the randomized trials that
established contemporary post-PCI antiplatelet strategies [1,3,4].

A further limitation of the literature is the frequent treatment of cancer as a single
comorbidity. Active malignancy, ongoing chemotherapy or radiotherapy, recently treated
disease, and a remote history of cancer are not clinically equivalent states. Their implica-
tions for platelet count, procedural planning, competing mortality, and the need to interrupt
antiplatelet treatment may be very different. Observational studies and guideline docu-
ments increasingly recognize this heterogeneity, but the extent to which cancer activity
modifies outcomes after PCI has not been consistently captured [5,6].

Contemporary coronary guidelines provide a default antiplatelet framework for pa-
tients without cancer: after acute coronary syndrome (ACS), 12 months of DAPT is generally
recommended unless bleeding risk prompts shortening or modification, whereas after PCI
for chronic coronary syndrome, 6 months is the default and a 1- to 3-month strategy can be
appropriate in selected patients at high bleeding risk [7,8]. The 2022 European Society of
Cardiology (ESC) cardio-oncology guideline places additional emphasis on cancer-specific
variables, including thrombocytopenia, bleeding-prone tumor sites, anticancer therapy,
drug interactions, and the anticipated need for procedures [9]. These recommendations are
clinically sensible, but they are supported by limited cancer-specific randomized evidence.
In a pooled analysis of four high-bleeding-risk stent studies, patients with cancer remained
at increased risk of major bleeding and adverse clinical events despite abbreviated DAPT [4].
This observation illustrates why simply categorizing all patients with malignancy as ‘high
bleeding risk” does not fully resolve the therapeutic problem.

The present systematic review examines the prognostic association between can-
cer activity and clinical outcomes after PCI, particularly bleeding, ischemic events, and
mortality. Eligible reports had to distinguish active/current or treatment-requiring malig-
nancy from prior/non-active disease, with or without a separate no-cancer comparator.
This is an exposure—outcome synthesis rather than a comparative evaluation of DAPT
safety or efficacy; its primary purpose is to characterize evidence gaps relevant to future
antiplatelet research.

2. Materials and Methods
2.1. Review Design and Registration

This systematic review was reported in accordance with PRISMA 2020 [10] and was
registered in PROSPERO (CRD420261350515). Cancer-activity comparisons, clinical out-
come eligibility, and the publication window were specified in the original protocol. The
protocol’s risk-of-bias methods permitted ROBINS-I and/or the Newcastle-Ottawa Scale
(NOS), with NOS adopted for the final observational evidence; the change and rationale
are documented in the Supplementary Materials.

2.2. Search Strategy

The original review searched MEDLINE (via PubMed), Scopus and Google Scholar
for English-language reports published since 2010, most recently on 3 May 2026. Requiring
the exact terms “active cancer” or “history of cancer” alongside antiplatelet concepts re-
duced sensitivity. A targeted literature verification in October 2026 located five additional
potentially eligible primary reports: Kwok, Guo, Gitto, Ohiomoba and Ueki. Supplemen-
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tary Methods S2 documents the original strategy and a more sensitive, platform-specific
proposed update, including Embase and citation searching; none of the proposed searches
is represented as already executed.

2.3. Eligibility Criteria

Eligible studies enrolled adults undergoing PCI and provided patient outcomes accord-
ing to at least one extractable cancer-activity classification (active/current/on treatment
versus less-active, historical or remission cancer). This includes direct contrasts, stratified
outcomes or cancer-specific multivariable activity predictors; reports with only undifferen-
tiated cancer-versus-no-cancer outcomes are not sufficient. A no-cancer group could also
be included. In-hospital-only studies such as Potts were eligible solely for peri-procedural
prognosis, not post-discharge antiplatelet outcomes.

2.4. Study Selection and Data Extraction

Records were managed and deduplicated in Zotero. As documented in the origi-
nal methods, two reviewers independently screened titles/abstracts and full texts, and
screening disagreements were resolved with a third reviewer. Data were abstracted using a
structured framework covering study characteristics, cancer-activity definitions, ACS/CCS
presentation, PCI context, antiplatelet regimen when available, follow-up, outcome def-
initions, and effect estimates. The available audit trail does not establish whether data
extraction or NOS scoring was independently duplicated; author confirmation of these
roles is required. Unreported variables were designated “not reported” without imputation.

2.5. Risk of Bias and Data Synthesis

The original five observational studies were reassessed using the Newcastle-Ottawa
Scale (NOS), recognizing that a summary star count does not eliminate confounding,
selection bias or outcome misclassification. The reviewers’ originally proposed “low-risk”
star thresholds were not validated NOS categories and are not retained. The protocol
allowed ROBINS-I and/or NOS; selection of NOS is reported as a method decision.

3. Results
3.1. Study Selection

The originally documented database search identified 93 records (MEDLINE 36, Sco-
pus 48 and Google Scholar 9); 19 duplicates were removed, 74 titles/abstracts screened,
60 excluded, 14 full texts assessed and nine excluded, yielding five original reports
(Nishikawa, Matsumoto, Kanenawa, Tabata, and Potts [11-15]). Source verification for
this revision identified four further potentially eligible primary reports: Kwok et al., Guo
et al., Gitto et al. and Ohiomoba et al. [16-19]. These reports were not captured in the
original flow, which demonstrates that the original search was insufficiently sensitive. The
current evidence audit therefore describes ten identifiable reports but does not claim a
fully updated PRISMA search. Figure 1 separates original study selection from supplemen-
tal identification.
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Study identification and transparent update status

Original documented database search (3 May 2026)
PubMed 36; Scopus 48; Google Scholar 9; total 93

Records after 19 duplicates removed: 74 Additional targeted source verification

Title/abstract screening: 74 October 2026
Five primary reports identified
l Kwok; Guo; Gitto; Ohiomoba; Ueki

Records excluded at screening: 60
Full-text reports reviewed: 14

l

Full-text reports excluded: 9
Original eligible reports: 5

I

Ten source-verified primary reports discussed (5 original + 5 identified subsequently)

Figure 1. Original PRISMA 2020 study-selection counts.

3.2. Risk of Bias

The original five studies had reassessed NOS totals of 6-9 (Supplementary Table S8),
with limitations including cancer-status misclassification, incomplete confounding adjust-
ment and heterogeneous follow-up. Independent NOS appraisal of the five additional
reports has not yet been completed, and no numerical scores are attributed to them. Star
totals must not be equated with either absence of bias or high GRADE certainty.

3.3. Characteristics of the Included Studies

The five original reports were supplemented by five potentially eligible publications
located during targeted verification, yielding ten identifiable primary reports for this ev-
idence audit (Table 1). Kwok et al. assessed 90-day readmissions among patients with
active, historical or no cancer [16]; Guo et al. evaluated cancer activity as a prognostic
variable after PCI [17]; Gitto et al. reported bleeding in patients with active versus re-
mission cancer [18]; and Ohiomoba et al. reported cancer-status-specific outcomes and
observational DAPT-discontinuation analyses [19]. Additionally, Ueki et al. described
a prospective Bern PCI registry in which recent cancer diagnosis (within one year) was
independently associated with BARC 2-5 bleeding and cardiac mortality [20]. The ten
studies vary in populations, outcome ascertainment, follow-up and exposure definitions;
some US administrative datasets may overlap, and sample sizes must not be added to infer
independent pooled evidence.

Table 1. Study characteristics, definitions of cancer activity, bleeding endpoints, PCI indication,
available antiplatelet exposure and principal findings across ten identified primary reports. PCI, per-
cutaneous coronary intervention; DAPT, dual antiplatelet therapy; P2Y12, platelet P2Y12 adenosine
diphosphate receptor (P2Y12 inhibitor); ACS, acute coronary syndrome; BARC, Bleeding Academic
Research Consortium; SAPT, single antiplatelet therapy; MACE, major adverse cardiovascular events;
AMI, acute myocardial infarction; TIMI, Thrombolysis In Myocardial Infarction; DES, drug-eluting
stent; TLR, target lesion revascularization; HR, hazard ratio; US NRD, United States Nationwide
Readmissions Database; HBR, high bleeding risk; KM, Kaplan-Meier; VA, Veterans Affairs; ICD,
International Classification of Diseases; CCS, chronic coronary syndrome; RR, risk ratio.

Active Cancer/ PCI Setting/Bleeding Follow-Up/Key
Study/Cohort Comparator Definition Definition DAPT/P2Y12 Data Findings
Active n = 45: Median DAPT 8 vs. 10 .
inoperable on months Medl.a n 2.2 years.
Nishikawa 2021 [11] treatment and/or ACS n= 12/89; (active/non-active). Bleeding .10/.4.5 s
. . otherwise non-ACS. . 1/44; no significant
Cancer center; n = 89 metastatic. Non-active BARC 2/3/5 Some bleeds during 3 point MACE
n = 44: radical resection ’ SAPT; no P2Y12 PO
. difference.
done or planned. comparison.
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Table 1. Cont.

Study/Cohort

Active Cancer/

Comparator Definition

PCI Setting/Bleeding
Definition

DAPT/P2Y12 Data

Follow-Up/Key
Findings

Matsumoto 2021 [12]
Two-center AMI;
n =903

Active n = 49; historical

n = 65; no cancer n =
789. Precise temporal
classification requires
source confirmation.

Primary PCI for AML
Study-defined major
bleeding (BARC/TIMI
criteria not verified).

No verified
activity-stratified
P2Y12 or
DAPT-duration
comparison.

Hospitalization and
mean 853-day
post-discharge

follow-up. In-hospital
major bleeding 10/49
vs. 4/65 vs. 46/789.

Kanenawa 2021 [13]
First PCI; n = 1303

Ongoing cancer
therapy n =18 vs.
recent (<12 mo)
without ongoing
therapy n = 59; remote
history >12 mo n = 108.

ACS n =494/1303;
other non-ACS. Major
bleeding BARC 3/5.

Most discharged on
DAPT; no
activity-stratified
antiplatelet strategy
comparison.

1 year. Bleeding 3/18
vs. 2/59; higher
non-cardiac mortality
in cancer.

Tabata 2018 [14]
KUMA DES-only;
n="701

Cancer vs. no cancer
primary analysis;
within-cancer timing
since treatment
explored as recent vs.
more remote.

Mixed ACS/non-ACS.
Bleeding not a
principal endpoint.

DES-only; no usable
DAPT-duration/P2Y12
effect comparison.

1 year. Any malignancy

vs. no cancer: TLR HR

2.28 (1.30-4.00); activity

timing exploratory.

Potts 2019 [15]
US administrative PCI;
n=6,571,034

Current vs. historical
cancer identified by
administrative codes,
also no-cancer
comparator.

Mixed PCI indications;
code-defined
in-hospital bleeding.

No cancer stage,
discharge DAPT, or
P2Y12 information.

Index hospitalization
only. Descriptive
peri-procedural
prognostic context, not
DAPT follow-up.

Kwok 2021 [16]/US
NRD; n =1,933,324

Active 2.7% vs. history
6.8% vs. no cancer;
administrative
cancer-status groups.

Mixed PCI; 90-day
bleeding and AMI
readmissions
(diagnosis
code-defined).

No reliable
drug-specific or
DAPT-duration

exposure by cancer
status.

90 days. Active cancer
all-type bleeding
readmission 1.6% vs.
0.6% no cancer; study
also specifies history

group.

5 years. Within cancer,

Guo 2021 [17]/Mayo Receiving cancer First PCI; DAPT-score analyses; active status was a
Clinic: 1 = 416 canczr N therapy at PCI defined =~ ACS/non-ACS; BARC not a randomized predictor of bleeding;
7’ 68::011 trols active; cancer survivors 2+ bleeding; ST and P2Y12/DAPT duration  detailed status-specific
also enrolled. ischemic outcomes. trial. events need
supplement extraction.
. T 1 year. Event counts
. ~ Mixed PCI indications; o .
Gitto 2024/26 [18]/ A.ctlve cancer n = 307: CathPCI in-hospital + No lc?ngltudmal 37/307 acth.e vs.
L L diagnosis <12 months - . medication adherence; 114/1700 remission,
Mount Sinai; n = 2007 . . transfusion/readmission-
cancer or active treatment; defined post-discharge evaluated adapted assembled from HBR
remission n = 1700. . ARC-HBR. strata; KM estimates
bleeding. . .
differ from fractions.
Active n =791:
malignancy ICD within . DAPT fill gaps >90 d; Mean 5.4 years. Major
5y and Mixed ACS/CCS; . ; . .
. . . - discontinuation bleeding 133/791 vs.
Ohiomoba 2025/26 chemo/radiotherapy coded major bleeding . .
. . . windows 1-9 and 10-18 1030/7633; adjusted
[19]/US VA; n = 40,677 within 2y; inactive after day 14; .
. months; observational HRs vs. no cancer 1.74
n =7633: cancer mortality /MI. .
confounding. and 1.30.

without such therapy;
no cancer n = 32,253.
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Active Cancer/ PCI Setting/Bleedin Follow-Up/Ke
Study/Cohort Comparator Definition DefiI:gition s DAPT/P2Y12 Data Findinpgs Y
Cancer diagnosis <1y 1 year; cancer diagnosis
before PCI 1 = 203; 179 DAPT at discharge A
on ongoing treatment; 93.9% in cancer vs. indepen der}lltl
Ueki 2019 [20]/Bern remainder Mixed ACS/CCS; 95.3% without cancer; redic tec{)blee diny and
registry; n = 13,647 longer-standing cancer. BARC 2-5bleedingat1 potent P2Y12 30.6% vs. p cardiac death: io
(1368 cancer) Status definition based y. 41.6%; no strategy - ’
. activity-group event
on cancer comparison by counts extracted for
diagnosis/treatment active/prior cancer.

. . crude RR.
timeline.

3.4. Clinical Outcomes
3.4.1. Bleeding

Five reports yielded recoverable active-versus-less-active cancer event counts suitable
for exploratory crude bleeding contrasts (Figure 2; Supplementary Table S13). The original
cohorts reported 10/45 versus 1/44 BARC 2/3/5 bleeds (Nishikawa), 10/49 versus 4/65
index-hospital major bleeds (Matsumoto), and 3/18 versus 2/59 BARC 3/5 bleeds at
one year (Kanenawa) [11-13]. In Gitto et al., 37/307 active-cancer patients and 114 /1700
remission patients had registry-defined bleeding events across high-bleeding-risk strata; the
reported Kaplan—-Meier percentages must not be confused with crude proportions [18]. In
Ohiomoba et al., 133/791 active-cancer and 1030/7633 inactive-cancer patients experienced
code-identified major bleeding over long follow-up [19]. The crude ratios are unadjusted,
do not use equivalent endpoint definitions or at-risk time, and must not be interpreted as
treatment effects or pooled estimates. Potts is restricted to in-hospital contextual risk [15].

STUDY (events/total: active vs comparator) CRUDE RR (95% ClI)

|
i
i
i
:
Nishikawa 2021 (10/45 vs 1/44) . = { 9.78 (1.31-73.21)
|
i
i
i
:
Matsumoto 2021 (10/49 vs 4/65) i b - | 3.32(1.11-9.95)
i
i
i
|
Kanenawa 2021 (3/18 vs 2/59) I : = | 4.92 (0.89-27.17)
i
i
i
i
i
Gitto 2024/26 (37/307 vs 114/1700) l—a— 1.80 (1.27-2.55)
i
i
i
i
i
i
Ohiomoba 2025/26 (133/791 vs 1030/7633) :}-H 1.25(1.06-1.47)
:
|
016 i é é 1'0 2'5 5‘0 l(I)O

Crude risk ratio (log scale)

Unadjusted event fractions; incompatible definitions and follow-up. No pooled effect or treatment comparison.

Figure 2. Cont.
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STUDY

Nishikawa 2021 [11]

Matsumoto 2021 [12]

Kanenawa 2021 [13]

Gitto 2024/26 [18]

Ohiomoba 2025/26 [19]

Events/total: active vs comparator

(10/45 vs 1/44)

(10/49 vs 4/65)

(3/18 vs 2/59) I

(37/307 vs 114/1700)

(133/791 vs 1030/7633)

CRUDE RR (95% CI)

9.78 (1.31-73.21)

3.32(1.11-9.95)

4.92 (0.89-27.17)

1.80 (1.27-2.55)

1.25(1.06-1.47)

1 e oo oo o e e s T R

1
5 10 25 50 100
Crude risk ratio (log scale)

N

0.6

Unadjusted event fractions; heterogeneous endpoint definitions and follow-up. No pooled effect or treatment comparison.

Figure 2. Exploratory, study-specific crude bleeding risk ratios (95% confidence intervals) for cancer-
activity strata across five cohorts. Ratios use event counts divided by group sizes; they are not
time-to-event HRs, adjusted comparisons or pooled estimates. Gitto et al. [18] reported Kaplan-Meier
incidence rates that differ from these crude event fractions. Bleeding definitions and follow-up
vary materially.

3.4.2. Ischemic Events, Revascularization, and Mortality

Ischemic outcomes remain difficult to compare across cancer-activity categories. The
main malignancy analysis in Tabata et al. compared cancer with no cancer (TLR HR 2.28,
95% CI 1.30—4.00); time since cancer treatment was explored within cancer but was not itself
an adjusted active-versus-prior treatment contrast [14]. In Guo et al., active cancer was
assessed as a prognostic feature within the cancer subgroup, while the study’s published
main ischemic and stent-thrombosis comparisons were cancer versus no cancer [17]. Kwok
et al. reported 90-day AMI and bleeding readmissions in a national PCI cohort stratified by
active/historical cancer, with the principal abstract estimates emphasizing active versus
no cancer [16]. Ohiomoba et al. found increased propensity-adjusted MI risk compared
with no cancer for active cancer (HR 1.18, 95% CI 1.00-1.40) and inactive cancer (HR 1.13,
95% CI1.07-1.20), and major bleeding HRs of 1.74 and 1.30, respectively [19]. These two
adjusted estimates use a common no-cancer reference and should not be misquoted as a
direct active-versus-inactive adjusted contrast. Potts contributes only in-hospital data [15].

Across the identified reports, active/current cancer was often associated with greater
observed bleeding than less-active cancer, but ischemic and mortality findings were less
consistent and susceptible to residual confounding and competing cancer-related death.
Importantly, the now-identified VA cohort reports individual drug exposure durations and
longer-term events; thus it is no longer correct to claim that no included source examined
DAPT discontinuation by cancer status. Nonetheless, its observational associations cannot
identify an optimal P2Y12 inhibitor or causal effect of abbreviated treatment [19].

3.4.3. Reporting of Antiplatelet Therapy

Antiplatelet reporting was absent or incomplete in most of the original five studies.
However, the additional Veterans Affairs analysis by Ohiomoba et al. specifically estimated
associations of DAPT discontinuation windows with outcomes in patients with active,
inactive or no cancer [19]. In that study, discontinuation after nine months was associated
with lower major bleeding risk in both cancer groups (active HR 0.68, 95% CI 0.49-0.97;
inactive HR 0.87, 95% CI 0.76-0.99), with differing MI estimates. Prescription-fill definitions,
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immortal-time and treatment-selection considerations, and the lack of randomization
prevent interpreting this as evidence that one DAPT duration is superior for cancer patients.
Drug-level comparisons remain insufficient to select a preferred P2Y12 inhibitor.

Cancer activity, evolving bleeding risk and antiplatelet exposure can change together,
making confounding by indication especially important. Ohiomoba et al. materially im-
prove reporting of longitudinal antiplatelet exposure but do not resolve confounding or
randomize treatment [19]. The older cohorts do not adequately report switching, interrup-
tion and platelet counts by cancer activity. Consequently, the current evidence supports
description of prognosis and uncertainty rather than a causal DAPT recommendation.

3.5. Overall Synthesis of the Evidence

The expanded audit identifies ten primary reports, including five with extractable
patient-level or cohort-level bleeding counts for an active-versus-less-active cancer contrast
(Figure 2) and another report that relates recent diagnosis to bleeding using adjusted
models (Ueki et al. [20]). Differences in definitions, follow-up and confounding preclude a
defensible pooled activity-specific risk ratio. Ohiomoba et al. [19] contribute meaningful
observational DAPT data without demonstrating causality. Clinical recommendations
about DAPT choice or duration remain unsupported by comparative randomized cancer-
activity data.

The source populations include small Japanese cohorts, US administrative PCI and
readmission datasets, a cancer-focused registry and a large VA electronic-health-record
cohort. These differ in PCI indication, exposure definitions, outcome severity, era and
follow-up. Potts has only index-hospitalization outcomes, whereas Ohiomoba includes
long-term follow-up and an observational DAPT exposure analysis. Overlapping US
calendar years and clinical events preclude simply summing participant counts. No
pooled effect or formal funnel-plot asymmetry assessment is justified by the heterogeneous
eligible comparisons.

4. Discussion
4.1. Main Findings

The present systematic review synthesizes evidence from ten observational studies
examining the association between cancer activity and clinical outcomes following percuta-
neous coronary intervention (PCI). The principal finding is that active, recently diagnosed,
or treatment-requiring malignancy is generally associated with an increased risk of bleeding
compared with inactive or historical cancer [11-20]. This association was observed across
studies encompassing different clinical settings, ranging from acute coronary syndromes
and contemporary PCl registries to large administrative cohorts, suggesting that the activity
and treatment status of malignancy may provide clinically relevant prognostic information
beyond a history of cancer alone. In contrast, findings concerning ischemic complications,
repeat revascularization, and mortality were less consistent. Although several studies
identified higher rates of adverse cardiovascular events and mortality among patients
with active cancer, others reported no significant differences in specific ischemic endpoints.
These discrepancies may reflect variations in cancer characteristics, baseline cardiovascular
risk, clinical presentation, and competing non-cardiovascular mortality. Importantly, the
heterogeneity of outcome definitions and follow-up periods precludes direct comparison
of event rates across studies and limits causal interpretation.

A further important finding is the limited evidence available to guide antiplatelet
treatment specifically according to cancer activity. Although some studies provided in-
formation on dual antiplatelet therapy (DAPT) duration, treatment discontinuation, or
antiplatelet exposure, these data were predominantly observational and insufficient to
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establish the comparative safety or effectiveness of specific P2Y12 inhibitors or DAPT
strategies in patients with active versus prior malignancy [21]. Furthermore, substantial dif-
ferences in cancer definitions, study populations, procedural characteristics, and bleeding
ascertainment, together with incomplete adjustment for cancer stage, anticancer treatment,
thrombocytopenia, concomitant anticoagulation, and other potential confounders, limit
the certainty and generalizability of the findings. The contribution of large administra-
tive datasets must also be interpreted cautiously because of potential population overlap,
coding-related misclassification, and limited clinical granularity. Collectively, the available
evidence identifies cancer activity as an important marker of post-PCI clinical risk, particu-
larly bleeding, while highlighting the absence of sufficiently robust comparative data to
inform cancer-specific antiplatelet strategies. These findings should also be interpreted in
light of the incomplete expanded systematic search and the need for definitive eligibility
and risk-of-bias assessment of the updated evidence base.

4.2. Interpretation in the Context of Contemporary Guidance

Guideline recommendations provide an external clinical framework, not evidence
that this review has tested a DAPT intervention. The appropriate choice of DAPT intensity
and duration depends on ACS versus chronic coronary syndrome, procedural complex-
ity, bleeding risk, and the evolution of oncologic disease, none of which was captured
consistently enough here for a comparative-effectiveness analysis.

The 2023 ESC ACS guideline retains 12 months of DAPT as the default after ACS but
permits shortening, extension, or modification according to the balance of bleeding and
ischemic risk [7]. For chronic coronary syndrome, the 2024 ESC guideline uses 6 months as
the default after PCI and supports 1- to 3-month DAPT in patients at high bleeding risk
when ischemic risk is not high [8]. These recommendations provide an evidence-based
framework, but the trials informing them were not designed specifically around active
malignancy. Their application in cancer therefore requires clinical interpretation rather
than simple extrapolation.

Cancer-specific evidence remains much thinner. The ESC cardio-oncology guideline
emphasizes individualized management and the need to account for thrombocytopenia,
bleeding-prone malignancies, potential drug interactions, and anticipated procedures [9].
It also reflects a general preference for limiting the duration and intensity of antithrombotic
treatment when bleeding risk is high, provided coronary safety is maintained. What is
missing is a validated algorithm that integrates cancer activity with coronary complexity
and prospectively determines DAPT duration. The studies included in this review do not
fill that gap.

This gap is not merely semantic. A guideline recommendation designed for a general
high-bleeding-risk population cannot automatically be assumed to have the same net
clinical effect in a patient with active malignancy, because the mechanism and time course
of bleeding risk may differ. Conversely, the presence of cancer alone does not prove that a
patient is at low ischemic risk. Complex PCI, ACS presentation, suboptimal stent expansion,
diabetes, renal dysfunction, or prior stent thrombosis may still justify greater concern about
ischemic events. The balance is therefore genuinely bidirectional.

4.3. Clinical Implications

Active malignancy is a major high-bleeding-risk consideration but, by itself, should not
automatically trigger abbreviated DAPT. Assessment must integrate ACS versus chronic
coronary syndrome presentation; stent and procedural ischemic complexity; platelet count,
anemia, and active bleeding; the cancer site and stage; anticancer treatment, pharmacologic
interactions, concomitant anticoagulation, and anticipated surgery or biopsy. The DAPT
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plan should be reassessed as these factors change. These are general clinical considerations
informed by contemporary guidance, not treatment recommendations established by the
five observational studies.

The present findings also argue against assuming that bleeding risk disappears when
DAPT is shortened. In the analysis of high-bleeding-risk PCI trials by Campos et al., patients
with cancer had more major bleeding and adverse clinical events despite abbreviated DAPT,
and much of the bleeding occurred after DAPT discontinuation [4]. This is an important
observation because it suggests that the vulnerability of patients with cancer extends
beyond exposure to two antiplatelet agents. Tumor-related bleeding, systemic therapy,
anemia, organ dysfunction, and other comorbidities continue to influence outcome after
the initial post-PCI period.

Multidisciplinary planning is particularly important when the anticipated cancer
pathway is known at the time of PCI. The choice of stent strategy, attention to optimal im-
plantation, access-site bleeding avoidance, and the expected timing of surgery or systemic
therapy can influence how easily antiplatelet treatment can be maintained. Although these
procedural questions were not directly tested in the included studies, they are clinically
relevant because unplanned DAPT interruption may expose the patient to thrombotic risk,
while unnecessary prolongation may increase bleeding. The available evidence argues for
coordinated cardiology-oncology decision making rather than a fixed protocol based solely
on the presence of cancer [9].

No uniform DAPT strategy follows from this evidence. In particular, cancer activity
cannot replace assessment of stent thrombosis risk or the established indication for an-
tiplatelet treatment. Multidisciplinary, patient-specific decisions are appropriate, while the
questions of optimal P2Y12 inhibitor choice, duration, de-escalation, and interruption in
active cancer remain unresolved.

4.4. Limitations

The initial review search was restricted and omitted additional eligible cohorts. This
evidence audit identifies ten potentially relevant primary reports but has not completed
reproducible updated MEDLINE/Scopus/Embase searching, citation chaining, Google
Scholar depth recording, deduplication, independent eligibility screening, or independent
NOS/GRADE adjudication. Clinical heterogeneity, observational treatment selection,
limited oncologic covariates, overlap in national datasets, rare bleeding outcomes in some
strata and mixed follow-up horizons are additional limitations.

5. Future Directions

The next generation of studies should move beyond the simple recording of ‘cancer
history” and define cancer status with sufficient precision to be clinically useful. At a
minimum, prospective registries and trials should record the time from cancer diagnosis,
whether disease is active or in remission, metastatic status, current systemic therapy or
radiotherapy, anticipated surgery, and expected treatment-related thrombocytopenia. These
variables should be assessed at the time of PCI and updated during follow-up. A time-
varying approach would better reflect clinical practice than a baseline classification that
assumes cancer status remains unchanged for the duration of DAPT.

Antiplatelet exposure also requires much more rigorous documentation. Future
studies should report the aspirin dose, the specific P2Y12 inhibitor, planned DAPT duration,
actual duration, temporary interruption, permanent discontinuation, switching or de-
escalation, and the clinical reason for each change. Concomitant oral anticoagulation and
gastroprotective therapy should be captured because they materially affect bleeding risk.
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Without these data, it is difficult to determine whether an adverse event reflects cancer
biology, the antiplatelet strategy, or a treatment modification driven by the cancer pathway.

Outcome reporting should be standardized. Bleeding should be classified with a vali-
dated definition such as BARC, while ischemic outcomes should distinguish spontaneous
myocardial infarction, stent thrombosis, target-lesion or target-vessel revascularization,
stroke, and cardiovascular death. All-cause mortality remains important in active cancer
but should not be used as a substitute for cardiovascular endpoints because competing can-
cer mortality can dominate the signal. Landmark analyses at 30 days, 3 months, 6 months,
and 1 year would be particularly informative, as the balance between stent-related ischemic
risk and cancer-related bleeding risk is likely to change over time.

Randomized trials dedicated exclusively to cancer may be difficult, but several prag-
matic designs are feasible. Prospective multicenter registries with predefined cancer strata
could provide higher-quality observational evidence, especially if antiplatelet exposure
is treated as a time-varying variable. Embedded randomized comparisons could then
evaluate abbreviated versus standard DAPT in carefully selected patients with active
cancer, or compare P2Y12-monotherapy strategies after a short course of DAPT. Stratifica-
tion by ACS versus chronic coronary syndrome and by procedural ischemic risk would
be essential. Such studies should also incorporate patient-centered outcomes, including
treatment interruption, hospitalization, transfusion, and the ability to continue planned
anticancer therapy.

Table 2 consolidates the central knowledge gaps: a reproducible search and clearer
selection rules; standardized activity categories; longitudinal antiplatelet exposure; prespec-
ified bleeding and stent-related ischemic endpoints; and prospective designs capable of
evaluating treatment decisions. Better evidence is required before translating a prognostic
cancer-activity association into a modification of DAPT duration or drug choice.

Table 2. Principal evidence gaps and priorities for future research in patients with cancer undergoing
PCI. P2Y12, platelet P2Y12 adenosine diphosphate receptor (P2Y12 inhibitor); DAPT, dual antiplatelet
therapy; ACS, acute coronary syndrome.

Domain

Current Limitation Priority for Future Studies

Cancer status

Use prespecified definitions incorporating time from
diagnosis, treatment status, metastatic disease, and
remission; update status during follow-up.

Variable definitions of active, current,
recent, and prior cancer

Antiplatelet exposure

Record aspirin and P2Y12 inhibitor, planned and

Incomplete reporting of drug choice,
duration, switching, and interruption

actual DAPT duration, de-escalation, temporary
interruption, discontinuation, and reasons for
change.

Hematologic and oncologic
variables

Sparse data on platelet count, anemia,
bleeding-prone tumors, and
treatment-related cytopenias

Collect serial blood counts, cancer type/stage,
systemic therapy, radiotherapy, and planned
invasive procedures.

Coronary and procedural risk

Limited reporting of ACS presentation,
stent complexity, imaging, and
completeness of revascularization

Stratify by ACS versus chronic coronary syndrome
and capture lesion complexity, stent characteristics,
imaging guidance, and procedural result.

Clinical outcomes

Non-uniform definitions and inconsistent
reporting of stent thrombosis

Use standardized bleeding and ischemic definitions
and prespecified landmark follow-up, including
stent thrombosis and repeat revascularization.

Study design

Predominantly retrospective
observational evidence

Develop prospective multicenter registries and
pragmatic randomized studies of abbreviated DAPT
or antiplatelet de-escalation in defined cancer strata.
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6. Conclusions

Across the ten observational studies, active or recently treated malignancy was asso-
ciated with an increased bleeding burden following PCI compared with prior or inactive
cancer, whereas associations with ischemic events and mortality were less consistent. These
findings suggest that cancer activity and treatment status are important determinants of
post-PCI clinical risk, although substantial heterogeneity in patient populations, cancer
definitions, outcome measures, and follow-up periods limits the strength and general-
izability of the evidence. Despite emerging observational data on DAPT duration and
discontinuation, the available evidence remains insufficient to establish the comparative
safety and efficacy of specific P2Y12 inhibitors or cancer-tailored antiplatelet strategies.
Importantly, active malignancy should not independently mandate abbreviated DAPT;
antiplatelet management should instead incorporate individual bleeding and ischemic
risks, procedural characteristics, oncological treatment, and anticipated invasive interven-
tions. Further prospective studies incorporating standardized cancer-activity definitions,
detailed antiplatelet exposure, and adjudicated clinical outcomes are warranted to estab-
lish evidence-based antithrombotic strategies for this increasingly prevalent and clinically
challenging population.
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