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The aim of this study was to systematically evaluate the effect of oral Xa inhibitors plus antiplatelet therapy
in the treatment of coronary artery disease.

All randomized controlled trials (RCTs) about antiplatelet therapy plus Xa factor inhibitors for coronary artery
disease from database inception to January 2019 were searched for and collected from PubMed, Embase, and
the Cochrane Library. Two reviewers extracted and analyzed the data independently. Additionally, RevMan 5.0
software was applied for meta-analysis.

Seven RCTs with 50 044 patients were included. The meta-analysis results showed that treatment with anti-
platelet therapy plus Xa factor inhibitors in patients with coronary artery disease could significantly reduce the
risk of ischemic events (P<0.00001). Besides, risk of all-cause mortality (P=0.003), myocardial infarction (P=0.02)
and ischemic stroke (P<0.0001) were also significantly reduced. However, risk of massive hemorrhage after
TIMI (P<0.00001), minor hemorrhage after TIMI (P<0.00001), and intracranial hemorrhage (P=0.006) were sig-
nificantly increased, respectively. Xa inhibition drugs also intended to increase risk of fatal bleeding, but there
was no significant difference (P=0.08).

Antiplatelet therapy plus Xa factor inhibitors in patients with coronary artery disease was effective, which could
reduce the risk of ischemic composite endpoints, all-cause mortality, myocardial infarction, and ischemic stroke.
However, it could significantly increase risk of bleeding in terms of safety.
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Background

Coronary heart disease (CHD) is mainly caused by the forma-
tion of atherosclerotic plaques, which narrow the lumen and
reduce the blood and oxygen supplied to the myocardium.
Unstable plaques are prone to rupture, causing platelet ag-
gregation, the activation of clotting pathway and thrombosis.
Acute thrombosis blocks the coronary lumen, leading to myo-
cardial cell ischemia and necrosis [1]. Current guidelines recom-
mend antiplatelet therapy to patients with coronary heart dis-
ease, especially patients with acute coronary syndrome (ACS)
or after percutaneous coronary intervention (PCl) who may
even need dual antiplatelet therapy (DAPT) [2]. Nevertheless,
about 10% of CHD patients have major adverse cardiovascu-
lar events (MACE) [3]. Therefore, whether to add anticoagulant
therapy on the basis of antiplatelet therapy is controversial.
Heparin and warfarin are currently the main anticoagulants,
but these drugs have many shortcomings [4]. For example,
heparin therapy leads to heparin-induced thrombocytopenia
in 2% to 3% of patients. Warfarin, however, has a narrow an-
ticoagulant window, is susceptible to drug and food effects
and requires blood monitoring.

Xa factor is in the intersection of the exogenous coagulation
cascade and plays a central role in blood clotting response [5].
Xa factor inhibitors can selectively inhibit blood coagulation
factor Xa, reduce the generation of thrombin and thus play an
antithrombotic role [6]. In addition, the Xa factor inhibitors are
not affected by food and drugs. No dose adjustment and blood
monitoring are needed [7]. Current clinical oral Xa factor inhibi-
tors mainly include rivaroxaban, apixaban, edoxaban, darexaban,
and betrixaban [8]. In patients with non-valvular atrial fibrilla-
tion, rivaroxaban has been shown to be superior to traditional
warfarin in reducing stroke and systemic embolism and reduc-
ing bleeding risk [9]. In ACS patients, the addition of apixaban
on the basis of DAPT could further reduce the risk of ischemic
events, but the risk of bleeding is significantly increased [10].

At present, the efficacy and safety of Xa factor inhibitors are still
unknown. So, we searched the current existing studies about an-
tiplatelet therapy plus Xa factor inhibitors for patients with CHD
and analyzed these studies by meta-analysis to determine the ef-
ficacy and safety of antiplatelet therapy plus Xa factor inhibitors
on CHD. By this research, we hoped to provide clinical doctors
with reliable evidence-based medicine for the treatment of CHD.

Material and Methods

Search strategy

Two reviewers searched PubMed, Embase, and the Cochrane
Library databases independently to collect randomized
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controlled trials (RCTs) of CHD patients with oral Xa factor in-
hibitor drugs. The retrieval time was from inception to January
2019. The search term was: “Xa factor inhibitor, rivaroxaban,
apixaban, darexaban, coronary artery disease, acute coronary
syndrome, percutaneous coronary intervention”.

Inclusion and exclusion criteria

Inclusion criteria was as follows: 1) research types was all de-
signed randomized controlled trials of antiplatelet therapy plus
Xa factor inhibitors for CHD patients and follow-up time was
unlimited; 2) study participants were aged >18 years old with
CHD including stable angina pectoris, unstable angina pectoris,
ST-elevation myocardial infarction and non-ST-elevation myo-
cardial infarction; 3) interventions included experimental group
to give oral Xa factor inhibition drugs and control group with-
out using Xa factor inhibition drugs and both groups were on
the basis of other antiplatelet drugs; 4) the outcome indicators
of the study included at least 1 that we included in our study.

Exclusion criteria was as follows: 1) other types of studies other
than RCTs (observational studies, repeated studies, reviews,
meta-analysis, case reports); 2) the study used Il factor inhi-
bition drugs, heparin, warfarin anticoagulation drugs; 3) there
was no record of endpoint events in the study; 4) the popula-
tion studied was combined with other diseases; 5) the study
included too few people (<100); 6) the study was republished;
7) non-English literatures.

Data extraction and quality assessment

Two reviewers independently extracted and assessed the in-
cluded studies. Data were extracted and bias risk was evalu-
ated. Differences were discussed or determined by a third re-
viewer. Data included: study and year, population, sample size,
interventions, mean age, and outcome indicators.

We used the modified Jadad scale [11] to evaluate the qual-
ity of the included RCTs. Blinding, randomization, conceal-
ment allocation and withdrawal in the study were analyzed
respectively. Studies with scores greater than or equal to 4
were considered high quality, while studies with scores less
than 4 were considered low quality. In addition, we would ex-
clude studies with too low quality.

Outcome indicators

All the outcome indicators are as follows: 1) total incidence of
ischemic events; 2) all-cause mortality; 3) incidence of myo-
cardial infarction; 4) incidence of ischemic stroke; 5) mas-
sive hemorrhage after thrombolysis in myocardial infarction
(TIMI) — the bleeding was classified as massive hemorrhage if
was intracranial or associated with a decrease in hemoglobin
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>5 g/dL (of 15% in hematocrit); 6) small hemorrhage after
TIMI - the bleeding was considered small hemorrhage if it was
spontaneous and observed as gross hematuria of hematemesis,
or if blood loss was observed (for example, heme-positive cof-
fee ground emesis, heme-positive melena, hematoma of ret-
roperitoneal bleeding); 7) intracranial hemorrhage; 8) fatal
hemorrhage.

Statistical analysis

We used RevMan 5.0 software (London, UK) for statistical anal-
ysis. Q test combined with 1> was used to analyze the hetero-
geneity between studies (=0.05). If statistical heterogeneity
existed among the results of each study, the source of het-
erogeneity would be further analyzed. After excluding the in-
fluence of obvious clinical heterogeneity, the random effect
model would be adopted for analysis. Odds ratio (OR) was
used as the pooled statistic and 95% confidence interval (CI)
was calculated. Funnel plots were used to analyze publication
bias. If the funnel plots showed good symmetry, the publica-
tion bias of the included studies was negligible. If the sym-
metry of funnel plots was poor, it indicated that the included
study had obvious publication bias.

Results

Study selection and study characteristics

A total of 7 RCTs [12-18] were included in this study. The lit-
erature screening process and results were shown in Figure 1.
The intervention measures in the experimental group of 2 stud-
ies [12,13] were apixaban, the intervention measures in the

Table 1. Baseline characteristics of included studies.

META-ANALYSIS

Potentialy relevant references identified
initially: 670

Duplications: 82
Excluded by title and abstract: 420

| Artides remeined for full text: 168 | . )
Review or other type of article: 115

Cardiac failure or other diseases: 25
Follow-up period < 6 months: 8
| Irrelevant outcomes: 5

| Artides remeined: 15

—>| Insufficient data: 8

Artides included in this
meta-analysis: 7

Figure 1. Study flow and selection diagram.

experimental group of 4 studies [14-17] were rivaroxaban
and the intervention measures in the experimental group
of 1 study [18] were darexaban. The participants of 6 stud-
ies [12,13,15-18] were ACS patients and the participants of
1 study [14] were stable angina pectoris patients. There was
a total of 50 044 patients were included, including 28 510 pa-
tients with oral Xa factor inhibitors. The basic data of included
studies were shown in Table 1.

Results of meta-analysis

Total incidence of ischemic events

A total of 7 studies [12-18] analyzed total incidence of isch-
emic events. There was no significant heterogeneity (12=35%)

among the studies, so the fixed-effect model was used for anal-
ysis. Results show that compared with only using antiplatelet

Intervention measures

. . NO. of patients Mean age

Studies Region (T/0) (T/C, years)
Alexander 2009 Multicenter 635/611 61/60 Apixaban+DAPT Placebo abcdefg
Alexander 2011 Multicenter 3705/3687 67/67 Apixaban+DAPT Placebo abcdefgh
Connolly 2017 Multicenter 8313/8261 69/69 Rivaroxaban+Aspirin Aspirin abcdgh
Mega 2009 Multicenter 2331/1160 57.2/57.8 Rivaroxaban+DAPT Placebo aef
Mega 2012 Multicenter 10229/5113 61.8/61.5 Rivaroxaban+DAPT Placebo abcdefgh
Ohman 2017 Multicenter ~ 1519/1518 62/63 Rivaroxaban+P2Y12  Aspirin+P2v12 abcdefgh

inhibitor inhibitor

Steg 2011 Multicenter 939/319 = Darexaban+DAPT Placebo abcdef

T - treatment group; C — control group; DAPT — dual antiplatelet therapy; a — total incidence of ischemic events; b — all-cause mortality;
¢ —incidence of myocardial infarction; d — incidence of ischemic stroke; e — massive hemorrhage after thrombolysis in myocardial
infarction; f — small hemorrhage after thrombolysis in myocardial infarction; g — intracranial hemorrhage; h — fatal hemorrhage.
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Favours [Xa inhibitor]

Xa inhibitor No Xa inhibitor 0dds ratio 0dds ratio
Study or subgroup Events Total Events Total  Weight M-H, fixed, 95% CI M-H, fixed, 95% Cl
Alexander 2009 43 635 53 611 3.5% 0.76[0.50, 1.16] —
Alexander 2011 279 3705 293 3687  19.1% 0.94[0.80,1.12] —
Connolly 2017 347 8313 460 8261  31.1% 0.74[0.64, 0.85] -
Mega 2009 126 2331 79 160 7.0% 0.78[0.58,1.05] e
Mega 2012 626 10229 376 5113 33.1% 0.82[0.72,0.94] -
Ohman 2017 76 1519 721518 48% 1.06 [0.76, 1.47] B
Steg 2011 53 939 14 319 14% 1.30[0.71,2.38] —
Total (95% Cl) 27671 20669  100% 0.88[0.77,0.90] ¢
Total events 1550 1347
Heterogeneity: Chi*=9.26, df=6 (P=0.16); I’=35% t t t } t i
Test for overall effect: Z=4.70 (P<0.00001) 0.1 0.2 0.5 1 2 5 10

Favours [No Xa inhibitor]

Figure 2. Forest plot for comparison of total incidence of ischemic events between 2 groups.

Xa inhibitor No Xa inhibitor 0dds ratio 0dds ratio
Study or subgroup Events Total Events Total  Weight M-H, fixed, 95% Cl M-H, fixed, 95% Cl
Alexander 2009 16 635 12 611 1.7% 1.29[0.61,2.75]
Alexander 2011 155 3705 143 3687  19.5% 1.08[0.86, 1.36] -
Connolly 2017 262 8313 339 8261 46.8% 0.76[0.65, 0.90] -
Mega 2012 245 10229 153 5113 283% 0.80[0.65, 0.98] ——
Ohman 2017 22 1519 23 1518 3.2% 0.96[0.53,1.72] —_—
Steg 2011 7 939 2 319 0.4% 1.1910.25,5.76]
Total (95% Cl) 25340 19509 100% 0.85[0.76, 0.95] <&
Total events 707 672
Heterogeneity: Chi*=7.82, df=6 (P=0.17); ’=36% b } 4 + } |
Test for overall effect: 7=2.93 (P=0.003) 0.1 0.2 05 1 2 5 10
Favours [Xa inhibitor] Favours [No Xa inhibitor]
Figure 3. Forest plot for comparison of all-cause mortality between 2 groups.
Xa inhibitor No Xa inhibitor 0dds ratio 0dds ratio
Study or Subgroup Events Total Events Total  Weight M-H, fixed, 95% Cl M-H, fixed, 95% Cl
Alexander 2009 13 635 20 611 2.7% 0.62[0.30, 1.25] —
Alexander 2011 182 3705 1974 3687 24.8% 0.9310.76,1.14] —m—
Connolly 2017 16 8313 195 8261 25.7% 0.86[0.70, 1.06] —=T
Mega 2012 384 10229 229 5113 39.4% 0.8310.70,0.98] |
Ohman 2017 56 1519 49 1518 6.3% 1.15[0.78,1.70] B
Steg 2011 25 939 6 319 1.2% 1.4310.58,0.51] —
Total (95% Cl) 25340 19509 100% 0.88[0.80, 0.98] L 2
Total events 829 693
Heterogeneity: Chi*=4.61, df=>5 (P=0.47); ’=0% I t } } t |
Test for overall effect: 7=2.31 (P=0.02) 0.1 0.2 05 1 2 5 10

Favours [Xa inhibitor] Favours [No Xa inhibitor]

Figure 4. Forest plot for comparison of incidence of myocardial infarction between 2 groups.

therapy, antiplatelet therapy plus oral Xa factor inhibitors
could reduce the incidence of total incidence of ischemic
events (OR=0. 83, 95% confidence interval [Cl]=0.77~0.90,
P<0.00001) (Figure 2).

All-cause mortality
A total of 6 studies [12-14,16-18] analyzed all-cause mortality.

There was no significant heterogeneity (1?=36%) among the
studies, so the fixed-effect model was used for analysis. Results

show that compared with only using antiplatelet therapy,
the addition of oral Xa factor inhibitors could reduce all-cause
mortality (OR=0.85, 95% Cl=0.76~0.95, P=0.003) (Figure 3).

Incidence of myocardial infarction

A total of 6 studies [12-14,16-18] analyzed the incidence of
myocardial infarction. There was no significant heterogene-
ity (1>=0%) among the studies, so the fixed-effect model was
used for analysis. Results showed that in terms of decreasing
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Xa inhibitor No Xa inhibitor 0dds ratio 0dds ratio
Study or subgroup Events Total Events Total  Weight M-H, fixed, 95% (I M-H, fixed, 95% Cl
Alexander 2009 1 635 2 611 1.0% 0.4810.04,5.31]
Alexander 2011 23 3705 34 3687  15.9% 0.67[0.39, 1.14] —_t
Connolly 2017 60 8313 120 8261  56.3% 0.491[0.36,067] -
Mega 2012 65 10229 34 5113 21.2% 0.96[0.63, 1.45]
Ohman 2017 7 1519 12 1518 5.6% 0.58{0.23, 1.48] -
Steg 2011 0 939 0 319 Not estibamble s
Total (95% Cl) 25340 19509  100% 0.62[0.50,0.77] <
Total events 156 202
Heterogeneity: Chi*=6.35, df=4 (P=0.17); ’=37% I } + |
Test for overall effect; Z=4.30 (P<0.0001) 0.01 0.1 1 10 100
Favours [Xa inhibitor] Favours [No Xa inhibitor]
Figure 5. Forest plot for comparison of incidence of ischemic stroke between 2 groups.
Xa inhibitor No Xa inhibitor 0dds ratio 0dds ratio
Study or subgroup Events Total Events Total  Weight M-H, fixed, 95% (I M-H, fixed, 95% Cl
Alexander 2009 3 630 2 599 3.7% 1.43[0.24,8.58]
Alexander 2011 46 3705 18 3687  32.1% 2.56[1.48,4.43] —a—
Mega 2019 27 1403 1 901 2.2% 17.66[2.40, 130.19]
Mega 2012 147 10229 19 5113 45.0% 3.91[2.42,6.31] ——
Ohman 2017 0 1519 8 1518 143% 1.25[0.49,3.18] —_—t—
Steg 2011 6 939 1 319 27% 2.05[0.25,17.05]
Total (95% CI) 18425 12137 100% 3.25[2.37,4.45] <&
Total events 239 49
Heterogeneity: Chi*=9.07, df=5 (P=0.11); ’=45% } } } {
Test for overall effect: Z=7.33 (P<0.00001) 0.01 0.1 1 10 100
Favours [Xa inhibitor] Favours [No Xa inhibitor]

Figure 6. Forest plot for comparison of massive hemorrhage after TIMI between 2 groups.

the rate of myocardial infarction, the curative effect of anti-
platelet therapy plus Xa factor inhibitors was better than that
of antiplatelet therapy (OR=0.88, 95% CI=0.80~0.98, P=0.02)
(Figure 4).

Incidence of ischemic stroke

A total of 6 studies [12-14,16-18] analyzed incidence of isch-
emic stroke. There was no significant heterogeneity (1>=37%)
among the studies, so the fixed-effect model was used for
analysis. Results showed that after using Xa factor inhibitors,
the incidence of ischemic stroke was reduced significantly
(OR=0.62, 95% CI=0.50~0.77, P<0.0001) (Figure 5).

Massive hemorrhage after TIMI

A total of 6 studies [12,13,15-18] analyzed massive hemorrhage
after TIMI. There was no significant heterogeneity (1>=45%)
among the studies, so the fixed-effect model was used for
analysis. Results show that, compared with only using anti-
platelet therapy, antiplatelet therapy plus oral Xa factor inhib-
itors could increase the incidence of massive hemorrhage af-
ter TIMI (OR=3.25, 95% Cl=2.37~4.45, P<0.00001) (Figure 6).
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Minor hemorrhage after TIMI

A total of 6 studies [12,13,15-18] analyzed minor hemorrhage
after TIMI. There was no significant heterogeneity (1?=0%)
among the studies, so the fixed-effect model was used for
analysis. Results showed that in terms of the increase in minor
hemorrhage after TIMI, the efficacy of antiplatelet therapy plus
factor oral Xa factor inhibitors was superior to that of antiplate-
let therapy (OR=2.42, 95% Cl=1.70~3.44, P<0.00001) (Figure 7).

Intracranial hemorrhage

A total of 5 studies [12-14,16,17] analyzed intracranial hemor-
rhage. There was no significant heterogeneity (>=48%) among
the studies, so the fixed-effect model was used for analysis.
Results showed that compared with only using antiplatelet
therapy, antiplatelet therapy plus Xa factor inhibitors could
increase the incidence of intracranial hemorrhage (OR=1.83,
95% Cl=1.19~2.81, P=0.006) (Figure 8).

Fatal hemorrhage
A total of 4 studies [13,14,16,17] analyzed fatal hemorrhage.

There was no significant heterogeneity (1?=0%) among the
studies, so the fixed-effect model was applied for analysis.
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Xa inhibitor No Xa inhibitor 0dds ratio 0dds ratio
Study or subgroup Events Total Events Total  Weight M-H, fixed, 95% Cl M-H, fixed, 95% (I
Alexander 2009 5 630 3 599 6.5% 1.5910.38, 6.68]
Alexander 2011 34 3705 M 3687 233% 3.10[157,6.12] —
mggg o 15 1403 20 5% 486[1.11,21.29] -
Ohman 2017 81 10229 20 5113 56.5% 2.03[1.24,3.32] -
Steg 2011 9 1519 4 1518 8.5% 2.26[0.69,7.34] —_
0 939 0 319 Not estimable
Total (95% Cl) 18425 12137 100% 2.42[1.70,3.44] <o
Total events 144 40
Heterogeneity: Chi*=2.18, df=4 (P=0.70); ’=0% t t t {
Test for overall effect: 7=4.89 (P<0.00001) 0.01 0.1 1 10 100
Favours [Xa inhibitor] Favours [No Xa inhibitor]
Figure 7. Forest plot for comparison of minor hemorrhage after TIMI between 2 groups.
Xa inhibitor No Xa inhibitor 0dds ratio 0dds ratio
Study or subgroup Events Total Events Total  Weight M-H, fixed, 95% Cl M-H, fixed, 95% (I
Alexander 2009 0 630 0 599 Not estimable —_—
Alexander 2011 12 3705 3 3687 9.0% 3.99[1.13,14.15 .
Connolly 2017 26 1403 23 8261  69.4% 1.1 10.64,1.97
Mega 2012 3210229 5 5113 20.1% 3.21[1.25,8.23 e
Ohnan 2017 11519 0 1518 "15% 3.00(0.12, 73.70
24396
Total (95% Cl) 19178 100% 2.42[1.70,3.44] B
Total events 7 31
Heterogeneity: Chi?=5.80, df=3 (P=0.12); I’=48% I } } |
Test for overall effect: 7=2.76 (P=0.006) 0.01 0.1 1 10 100
Favours [Xa inhibitor] Favours [No Xa inhibitor]
Figure 8. Forest plot for comparison of intracranial hemorrhage between 2 groups.
Xa inhibitor No Xa inhibitor 0dds ratio 0dds ratio
Study or subgroup Events Total Events Total  Weight M-H, fixed, 95% Cl M-H, fixed, 95% Cl
Alexander 2011 5 3705 0 3687 2.3% 10.96 [0.61, 198.30] >
Connolly 2017 14 1403 9 8261  41.0% 1.5510.67, 3.58] —T
Mega 2012 2110229 9 5113 54.5% 1.1710.53,2.55] ——
Ohman 2017 2 1519 0 1518 2.3% 5.00[0.24,104.30] >
Total (95% Cl) 24396 18579  100% 1.63[0.95, 2.80] o
Total events L 18
Heterogeneity: Chi>=2.91, df=3 (P=0.41); I’=0% ' t t |
Test for overall effect: Z=1.78 (P=0.08) 0.01 0.1 1 10 100
Favours [Xa inhibitor] Favours [No Xa inhibitor]

Figure 9. Forest plot for comparison of fatal hemorrhage between 2 groups.

No statistically significant difference was found in the risk
of fatal hemorrhage between the 2 groups (OR=1.63, 95%
C1=0.95~2.80, P=0.08) (Figure 9).

Publication bias and quality assessment

We analyzed publication bias of the included studies by mak-
ing funnel plots. As shown in Figure 10, the asymmetry of the
funnel diagrams of all-cause mortality and intracranial hem-
orrhage was significant, indicating the existence of publica-
tion bias. The other funnel plots were basically symmetrical.
The quality assessment of the included studies was shown in

This work is licensed under Creative Common Attribution-
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Table 2. The Jadad score of each study was greater than 4, indi-
cating that the included studies are of high quality.

Discussion

A total of 50 044 patients with CHD from 7 studies were
collected in our study. Experimental design and methodol-
ogy were described in detail in 7 studies. Risk of publica-
tion bias was assessed for studies according to the modified
Jadad scale. Overall, the quality of the included studies was
high. Results showed that antiplatelet therapy plus Xa factor
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Figure 10. Funnel plots for publication bias assessment.
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Table 2. Modified Jadad scale.

Studies Blinding Randomization c‘;'l‘l;‘i:'t':;"t Withdrawal Total scores
Alexander 2009 2 2 1 1 6
Alexander201 > > o L 6
CCommoly 2017 > > o L 6
Mega2o . > . . s
Megazoz . > > L 6
Ohman2017 > > . L 6
Csteg2011 . > > L 6

inhibitors in CHD patients could effectively reduce ischemic
events, reduce the risk for all-cause mortality and myocardial
infarction, especially the risk of ischemic stroke. In terms of
safety, adding with oral Xa factor inhibitors could increase the
risk of hemorrhage, especially intracranial hemorrhage risk.

A previous study showed that Xa factor inhibitors could
help patients with non-valvular atrial fibrillation reduce the
risk of stroke and systemic embolism, while bleeding risk
in the 2 groups were similar [19]. However, Alexander et al.
study [12] included 1715 ACS patients and compared the ef-
fects of apixaban at different doses. The results showed that
apixaban could reduce ischemic events in ACS patients, but
the risk of bleeding was increased and showed a dose-related
effect. This study concluded that the use of apixaban in ACS
patients should depend on the background of antiplatelet
therapy. Mega series of studies [15,16] showed that the ad-
dition of rivaroxaban on the basis of the acceptance of DAPT
in ACS patients could reduce the risk of cardiovascular events
of ACS patients. The Connolly et al. study [14] showed that
the combined use of rivaroxaban and aspirin was significantly
superior to aspirin in the prevention of cardiovascular events
in patients with stable CHD who did not require DAPT therapy.
The X-PLORER study [20] showed that the selective interven-
tional therapy for stable CHD and the perioperative use of ri-
varoxaban could improve the short-term prognosis. The pres-
ent study results show that for patients with ACS or stable
CHD, the addition of Xa factor inhibitors on the basis of anti-
platelet therapy can further reduce the high risk of cardiovas-
cular event and increased bleeding risk, especially intracranial
hemorrhage. Therefore, antiplatelet therapy plus Xa factor in-
hibitors of CHD patients should give full consideration to its
benefit and risk of bleeding.

This meta-analysis was different from Khan et al. meta-analy-
sis [21]. The latter included dabigatran etexilate into research,
while our meta-analysis simply chose studies about oral Xa

factor inhibitors. Because the Gibson et al. study [22] selected
patients of non-valvular atrial fibrillation with PCI therapy,
it didn’t accord with the inclusion criteria of this meta-analy-
sis and was excluded. Results also differ between the 2 meta-
analysis. The results of the Khan et al. study showed that DAPT
plus new oral anticoagulants could reduce the incidence of
MACE, but increase the risk of bleeding, while monotherapy
with antiplatelet plus new oral anticoagulants were similar
in MACE and bleeding events between the 2 groups and no
significant difference was found. However. our meta-analy-
sis showed that antiplatelet therapy plus oral Xa factor inhib-
itors could significantly reduce the incidence of cardiovascu-
lar events for patients with CHD but increase the incidence of
bleeding, including intracranial hemorrhage.

CHD patients have a high risk of blood clotting and are prone
to thrombosis and cause acute lesions. Therefore, the rational
use of antithrombotic drugs is the key to preventing acute le-
sions in patients with CHD. The results of this study give clini-
cians a strong basis for clinical medication. For patients with
a risk of head bleeding or cranial lesions, the use of Xa fac-
tor inhibitors requires caution. For patients with good physi-
cal condition and no brain-based lesions, the use of Xa factor
inhibitors may lead to a better prognosis.

Due to the small amount of literature searched, sub-group anal-
ysis is inconvenient. Therefore, there were some limitations in
this study. 1) Few studies were selected, which may have an
impact on the results of the study. 2) Antiplatelet treatment
strategies were different in different studies and we didn’t fur-
ther analysis the difference between single-agent antiplatelet
therapy and DAPT in the treatment plus oral Xa factor inhibi-
tors. 3) In different studies, Xa factor inhibitors were different
and the dose were not uniform. 4) We did not further use other
definitions of bleeding events to analyze the efficacy of drugs.
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Conclusions

In general, the addition of Xa factor inhibitors on the basis of
antiplatelet therapy in patients with CHD are effective and could
reduce the risk of ischemia events, all-cause mortality, myo-
cardial infarction and ischemic stroke. However, on the safety
side, oral Xa factor inhibitors could increase the risk of bleeding.

References:

—_

N

w

IS

S}

[=))

~

oo

o

10.

11.

. Dalen JE, Alpert JS, Goldberg RJ, Weinstein RS: The epidemic of the 20t cen-

tury: Coronary heart disease. Am J Med, 2014; 127: 807-12

. Drakopoulou M, Toutouzas K, Stathogiannis K et al: Managing the lipid pro-

file of coronary heart disease patients. Expert Rev Cardiovasc Ther, 2016;
14:1263-71

. Dewilde WJ, Oirbans T, Verheugt FW et al: Use of clopidogrel with or with-

out aspirin in patients taking oral anticoagulant therapy and undergoing
percutaneous coronary intervention: An open-label, randomised, controlled
trial. Lancet, 2013; 381: 1107-15

. Wardrop D, Keeling D: The story of the discovery of heparin and warfarin.

Br J Haematol, 2008; 141: 757-63

. Whitman-Purves E, Coons JC, Miller T et al: Performance of anti-Factor Xa

versus activated partial thromboplastin time for heparin monitoring using
multiple nomograms. Clin Appl Thromb Hemost, 2018; 24: 310-16

. Faust AC, Kanyer D, Wittkowsky AK: Managing transitions from oral factor

Xa inhibitors to unfractionated heparin infusions. Am J Health Syst Pharm,
2016; 73: 2037-41

. Pannucci CJ, Prazak AM, Scheefer M: Utility of anti-factor Xa monitoring

in surgical patients receiving prophylactic doses of enoxaparin for venous
thromboembolism prophylaxis. Am J Surg, 2017; 213: 1143-52

. Egan G, Ensom MH: Measuring anti-factor Xa activity to monitor low-mo-

lecular-weight heparin in obesity: A critical review. Can J Hosp Pharm, 2015;
68: 33-47

. Patel MR, Mahaffey KW, Garg ) et al: Rivaroxaban versus warfarin in non-

valvular atrial fibrillation. N Engl ) Med, 2011; 365: 883-91

Proietti M, Romanazzi |, Romiti GF et al: Real-world use of apixaban for
stroke prevention in atrial fibrillation: A systematic review and meta-anal-
ysis. Stroke, 2018; 49: 98-106

Jadad AR, Moore RA, Carroll D et al: Assessing the quality of reports of ran-
domized clinical trials: Is blinding necessary? Control Clin Trials, 1996; 17:
1-12

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

META-ANALYSIS

Conflict of interest

None.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Alexander JH, Becker RC, Bhatt DL et al: Apixaban, an oral, direct, selective
factor Xa inhibitor, in combination with antiplatelet therapy after acute cor-
onary syndrome: Results of the Apixaban for Prevention of Acute Ischemic
and Safety Events (APPRAISE) trial. Circulation, 2009; 119: 2877-85

Alexander JH, Lopes RD, James S et al: Apixaban with antiplatelet therapy
after acute coronary syndrome. N EnglJ Med, 2011; 365: 699-708

Connolly SJ, Eikelboom JW, Bosch J et al: Rivaroxaban with or without as-
pirin in patients with stable coronary artery disease: An international, ran-
domised, double-blind, placebo-controlled trial. Lancet, 2018; 391: 205-18

Mega JL, Braunwald E, Mohanavelu S et al: Rivaroxaban versus placebo
in patients with acute coronary syndromes (ATLAS ACS-TIMI 46): A ran-
domised, double-blind, phase Il trial. Lancet, 2009; 374: 29-38

Mega JL, Braunwald E, Wiviott SD et al: Rivaroxaban in patients with a re-
cent acute coronary syndrome. N Engl J Med, 2012; 366: 9-19

Ohman EM, Roe MT, Steg PG et al: Clinically significant bleeding with low-
dose rivaroxaban versus aspirin, in addition to P2Y12 inhibition, in acute
coronary syndromes (GEMINI-ACS-1): A double-blind, multicentre, ran-
domised trial. Lancet, 2017; 389: 1799-808

Steg PG, Mehta SR, Jukema JW et al: RUBY-1: A randomized, double-blind,
placebo-controlled trial of the safety and tolerability of the novel oral fac-
tor Xa inhibitor darexaban (YM150) following acute coronary syndrome.
Eur Heart J, 2011; 32: 2541-54

Granger CB, Alexander JH, McMurray JJ et al: Apixaban versus warfarin in
patients with atrial fibrillation. N Engl J Med, 2011; 365: 981-92

Vranckx P, Leebeek FW, Tijssen JG et al: Peri-procedural use of rivaroxaban
in elective percutaneous coronary intervention to treat stable coronary ar-
tery disease. The X-PLORER trial. Thromb Haemost, 2015; 114: 258-67

Khan SU, Arshad A, Riaz IB et al: Meta-analysis of the safety and efficacy
of the oral anticoagulant agents (apixaban, rivaroxaban, dabigatran) in pa-
tients with acute coronary syndrome. Am J Cardiol, 2018; 121: 301-7

Gibson CM, Mehran R, Bode C et al: Prevention of bleeding in patients with
atrial fibrillation undergoing PCI. N Engl) Med, 2016; 375: 2423-34

Indexed in:
[ISI Journals Master List]
[Chemical Abstracts/CAS]

[Index Medicus/MEDLINE]

[Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[EMBASE/Excerpta Medica]



