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Abstract 

Background: Patients undergoing complex percutaneous 
coronary intervention (PCI) carry a higher incidence of in-stent 
restenosis. This could be due to late acquired malposition, ne-
ointimal hyperplasia, increased coagulation activity, in patients 
having a higher incidence of coronary atherosclerosis, rupture 
plaque and acute coronary syndrome. Rivaroxiban, selectively 
targets activated factor X (Xa), which plays a role in the coagu-
lation in addition to the mono antiplatelet after 12 months may 
decrease the complication and improve the outcome of com-
plex PCI Patients. 

Aim of Study: This study aimed to examine the effect of 
low-dose NOACS (Rivaroxaban 2.5mg twice daily) in addi-
tion to a single antiplatelet, for long-term treatment (after 12 
months) on patients who underwent complex PCI. 

Patients and Methods: This study was carried out on 40 
patients, with 12 months of post-complex PCI. The patients 
were collected from Alharm Specialized Hospital Ministry of 
Health (Alharm, Cairo, Egypt) from December 2021 to Decem-
ber 2023. Patients were divided into groups: Group (1) 20 pa-
tients treated with a small dose of NOACS Rivaroxaban 2.5mg 
twice daily and mono antiplatelet (Aspirin 75mg once oral-
ly daily or clopidogrel 75mg once orally daily) and group (2) 
including 20 patients treated with mono antiplatelet (Aspirin 
75mg once orally daily or clopidogrel 75mg once orally daily) 
without adding small dose NOACS, Rivaroxaban all patients 
in both groups were followed-up for the detection of very late 
stent thrombosis (after 12 months of complex PCI), in-stent 
restenosis (ISR), stroke, bleeding, acute Coronary syndrome 
for one year. 

Results: The results cleared that minor bleeding occurred 
in 4 patients (20%) in group I while no cases were recorded 
in group II. There were two cases of moderate bleeding (10%) 
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in group I while no cases were reported in group II and se-
vere bleeding was not recorded in either group. Very late stent 
thrombosis (after 12 months of complex PCI) was not record-
ed in group I but was recorded in group II, where 3 patients 
(15%). Thein-stent restenosis was not recorded in group 1 and-
was recorded in only group 2, in 5 patients (25%). Acute cor-
onary syndrome was recorded only in non-treated group II, in 
4 patients (20%) and stroke was recorded only in non-treated 
group II, in one patient (5%). Hospital admission by decom-
pensated HF was not recorded in group I and was recorded in 
the non-treated group (2), in 4 patients (20%). While, sudden 
cardiac death was recorded in only the non-treated group, in 2 
patients (10%). 

Conclusion: This study concluded that the addition of a 
small dose of NOAC [Rivaroxaban (Xarelto) 2.5mg twice dai-
ly] for long-term treatment to patients who underwent complex 
PCI, decreased the stent thrombosis, acute coronary syndrome, 
and stroke without a significant increase in the incidence of ma-
jor bleeding, and with increased incidence of minor and mod-
erate bleeding. 
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Introduction 

CORONARY artery disease (CAD) is the leading 
cause of death worldwide. According to the World 
Health Organization (WHO), CAD is responsible 
for about 15% of all deaths globally. It remains one 
of the world’s largest health problems, despite dra-
matic medical advances over the last few decades 
[1]. 

CAD is usually caused by atherosclerosis, in 
which fatty deposits accumulate on the walls of the 
coronary arteries. In general, CAD is classified into 
chronic coronary syndromes and acute coronary 
syndrome, the latter of which has three forms: Un-
stable angina, non-ST-elevation myocardial infarc-
tion, and ST-elevation myocardial infarction [2]. 

163 

http://www.medicaljournalofcairouniversity.com


164 Effect of Low Dose NOACS (Rivaroxaban 2.5 mg Twice Daily) on Patients Who Underwent Complex PCI 

Percutaneous coronary intervention (PCI) is the 
most common procedure used in the invasive treat-
ment of people with CAD and accounts for 3.3% of 
all operating room procedures. Every year, millions 
of people undergo PCI, which is a non-surgical re-
vascularization technique. PCI is indicated in acute 
coronary syndrome, and these indications in chron-
ic coronary syndromes (CCS) when documented 
ischemia >_10% by myocardium perfusion scan or 
when coronary angiography reveals diameter steno-
sis more than 90%, or significant FFR results also 
PCI indicated in CCS with EF ≤35% due to CAD 
[3].  

Antithrombotic therapy is required after PCI to 
reduce the risk of recurrent cardiovascular events 
and stent thrombosis Long-term dual antiplatelet 
therapy (DAPT) with aspirin and a P2Y12 recep-
tor antagonist has been shown to reduce mortality 
and morbidity post-PCI and class (I) indication for 
12 months as Aspirin plus P2Y12 inhibitor, (clopi-
dogrel) for PCI to CCS and aspirin plus the more 
potent P2Y12 inhibitors (ticagrelor or prasugrel) 
in PCI to ACS or following PCI in people with a 
high complex procedure and high thrombotic risk 
and continue on mono antiplatelet after 12 months 
of PCI especially if complex PCI or PCI due to ACS 
[4].  

PCI can be a simple orcomplex one. There is 
no accurate definition for complex PCI but roughly 
complex PCI can include severe calcification, ex-
treme tortuosity, extreme length, unprotected left 
main, chronic occluded, extensive thrombotic bur-
den, bifurcation, and venous graft [5]. Complex PCI 
has a higher thrombotic risk with an increased inci-
dence of acute, late stent thrombosis. Complex PCI 
has a higher incidence of in-stent restenosis by dif-
ferent mechanisms than simple PCI. Also, patients 
undergoing complex PCI have a higher incidence of 
coronaryatherosclerosis, rupture plaque, and recur-
rent ischemic insults [6]. 

Approximately 5% to 8% of people undergoing 
PCI indicate long-term oral anticoagulation, most 
commonly due to atrial fibrillation to decreased in-
cidence of stroke if (CHA-DS-VASC Score of >_1). 
However, triple therapy by combining DAPT with 
oral anticoagulation increases the risk of bleeding, 
therefor to decrease bleeding during the use of Tri-
ple therapy it is indicated only for one week up to 
one month, the more potent P2Y12 inhibitors (tica-
grelor or prasugrel) is not indicated in triple thera-
py and the less potent clopidogrel is indicated. Also 
vitamin K-antagonist is not indicated in triple ther-
apy except if there is significant mitral stenosis or 
prosthetic valve and instead NOACS is indicated in 
triple therapy as Rivaroxaban in a lower dose (15 
mg once orally daily dose) instead of the standard 
dose (20mg once orally daily dose [7]. 

Thrombotic complications after PCI have been 
primarily considered a platelet-mediated process.  

However, rates of recurrent cardiovascular ischem-
ic events remain high especially in complex PCI 
despite the use of double antiplatelets (DAPT) for 
12 months and long-term treatment after 12 months 
with mono antiplatelet regimens, Stent thrombo-
sis can be acute within one month, late within 12 
months or very late after 12 months. Thrombosis 
after PCI can also occur in another native coronary 
segment. This could be due to increased thrombin 
generation and an associated increase in clot for-
mation. Rivaroxaban selectively targets activated 
factor X (Xa) and plays a role in the coagulation 
cascade that leads to fibrin formation and resultant 
thrombosis. Therefore the use of a low oraldose of 
Rivaroxiban 2.5mg twice daily which is much low-
er than the standard dose (20mg once orally daily 
dose) and also much lower than the dose of Rivar-
oxiban in triple therapy to patients with AF and un-
derwent PCI (15mg once orally daily dose) may be 
beneficial post-complex PCI in preventing resteno-
sis, thrombus formation, stroke and ACS [8]. 

This study aimed to study the effect of using a 
low dose of Rivaroxiban in patients who underwent 
complex PCI througha comparison between patients 
12 months post complex PCI and taking low dose 
Rivaroxiban 2.5mg twice daily in addition to mono 
APT (aspirin or Clopidogrel) and these patients who 
underwent complex PCI, not taking Rivaroxiban, 
taking only mono antiplatelet. 

Patients and Methods 

This study was carried out on 40 patients af-
ter 12 months of undergoing complex PCI which 
included severe calcification, extremetortuosity, 
extreme length, unprotected left main, chronic oc-
cluded, extensive thrombotic burden, bifurcation, 
venous graft. 

Patients were divided into groups: 
- Group (1) Including 20 patients treated with a 

small dose of NOACS Rivaroxaban 2.5mg twice 
daily plus single antiplatelet. 

- Group (2) Including 20 patients treated with sin-
gle antiplatelets without adding small doses of 
NOACS, Rivaroxaban. 

The patients were collected from Alharm Spe-
cialized Hospital Ministry of Health (Alharm, Cai-
ro, Egypt) from December 2021 to December 2023. 

The purpose and design of the study were ex-
plained to the patients and their family members. 
The confidentiality of information obtained was 
maintained and revealed only to the doctor/auditor 
involved in the study and to regulatory authorities 
The study was conducted on ethical guidelines for 
Biomedical Research on human subjects given by 
the Central Ethical Committee on Human Research, 
New Delhi, in addition to principles enunciated in 
the “Declaration of Helsinki”. 



Osama M. Abu Bakr & Mahmoud I. Saber 165 

Inclusion criteria: 
Forty Patients after 12 months of successive 

complex PCI. 

Exclusion criteria: 
Excluded from the study all of the following pa-

tients: Patients on anticoagulant treatment, patients 
without Ischemic heart disease, simple PCI, ob-
structed cardiomyopathy, patients with permanent 
pacemakers, patients with atrial fibrillation, patients 
with DVT-PE patients with moderate to severe val-
vular heart disease, pregnant and lactating patient. 

All the patients in both groups underwent the 
following: 
- Full history, clinical examination: 

Age, sex, history of risk factors such ashyper-
tension, smoking, diabetes, hypercholesteremia, 
obesity, positive family history of IHD, history of 
IHD, analysis of chief complaints, general and local 
cardiac examination. 

- Twelve-lead electrocardiogram: 
For detection of ischemic ECG changes such 

as STMI, ST segment depression, inverted T wave, 
LBBB, heart blocks, and ventricular arrhythmias. 

- Echocardiography: 
For measuring LV systolic function and detec-

tion of gross Segmental wall motion abnormality at 
rest. 

Laboratory investigation: 
On the first day of hospital admission, samples 

of peripheral venous blood were drawn from the 
antecubital vein after the patient overnight fasting, 
and processed for a complete series of routine labo-
ratory assays. Include cardiac enzymes (cardiac tro-
ponins, CK-MB), Braunwald et al., [18] liver func-
tion (ALT, AST, Albumin and total bilirubin), lipid 
profile (total cholesterol, high-density lipoprotein 
cholesterol (HDLc), triglycerides, and Low-density 
lipoprotein cholesterol (LDLc), KIDENY function, 
complete blood picture, coagulation profile (Fi-
brinogen level, Prothrombin time (PT or PT-INR), 
Platelet countand serum electrolytes. 

All laboratory tests were analyzed as categorical 
variables based on the REFERENCE values of our 
laboratory or previous studies. 

Regular monthly follows-up: 
• For detection of bleeding which was classified into 

mild, moderate and severe bleeding or anyhaemo-
globin drop. 

• For detection of the need for Re hospitalization, 
and decompensated heart failure. 

• For detection ofStroke either ischemic or hemor-
rhagic stroke 

• For detection of acutecoronary syndrome. 

- Urgent CAG to the patient who has ACS or chest 
pain, with IVUS plus or minus PCI: 

For detection if occurring in-stent stenosis which 
is identified by decreased in-stent minimum luminal 
area by less than 4 mm

2
, by any mechanism such as 

intimal hyperplasia or remodelling, and either focal 
(less than 10mm length), diffuse (more than 10mm 
within the stent), proliferative (more than 10mm 
outside the stent) or occlusive in-stent restenosis, 
also for detection very late stent thrombosis or any 
coronary thrombosis. 

Statistical analysis: 
The statistical analysis was performed using 

SPSSPC + version 24. The distribution and normal-
ity of the data were assessed by visual inspection 
and the Kolmogorov-Smirnov test. Continuous var-
iables were presented as means ± standard devia-
tions (SD) and categorical variables as absolute and 
relative frequencies (percentages). To analyze the 
differences between subgroups, the Student’s t-test 
for normally distributed data and the Mann-Whit-
ney U-test if the data were not normally distributed 
were applied. For categorical variables, the Chi-
square test and Fisher exact test were used. A p-val-
ue of <0.05 indicated statistical significance. 

Results 

1- Demographic characters of the patients: 
The results observed in Table (1) indicated that 

the demographic data age and sex do not differ sig-
nificantly among the studied groups (p>0.05). The 
mean ± SD age of the 

1st 
 group was 60.9 years while 

in the second group was 61.4 years. There was no 
sex difference between both groups. 

Table (1): Demographic and clinical symptoms among the two 
groups. 

Group (2) p- 
N=20 value 

Age in years 60.9 61.4 0.21 (NS) 

Sex: 
Male 12 (30%) 11 (27.5%)  Chi2 = 1.55 (NS) 
Female 8 (20%) 9 (22.5%) 

NS = Non-significant (p>0.05). 

2- Risk factors of IHD between both groups: 
The results observed in Table (2) cleared that 

risk factors for CAD including smoking, diabetic 
mellitus, hypertension, dyslipidemia, and obesi-
ty did not differ significantly among both groups 
(p>0.05) %). The number of smokers in the group 
(1) was 13 (32.50%) and in the group (2) was 15 
(37.50%). The diabetic patients in group (1) were 
18 (45%) and in group (2) were 17 (42.50%). The 
hypertensive patients in group (1) were 17 (42.50%) 
and in group (2) were 17 (42.50%). The dyslipidem- 

Group (1) Parameters 
N=20 
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ic patients in group (1) were 18 (45%) and in group 
(2) were 17 (42.50%), and obesity in group (1) was 
present in 17 patients (42.50%) versus 17 (42.50%) 
in the group (2). 

Table (2): Risk factors among the studied groups. 

Parameters 
Group (1) 

N=20 
Group (2) 

N=20 
p- 

value 

Smoker 13 (32.5%) 15 (37.5%) 1.67 (NS) 
Diabetic 18 (45 %) 17 (42.5%) 1.15 (NS) 
Hypertensive 17 (42.50) 17 (42.50) 1.12 (NS) 
Dyslipidemic 18 (45 %) 17 (42.50) 1.12 (NS) 
Obesity 17(42.50) 17 (42.50) 1.11 (NS) 

NS = Non-significant (p>0.05). 

3- Bleeding during 12 months follow-up among the 
studied groups: 
Bleeding was classified into minor, moderate 

and severe bleeding. There was a significant differ-
ence between the two groups in minor bleeding as 
it was recorded in 4 patients (20%) in group (1) but 
no minor bleeding was recorded in the group (2), 
while moderate bleeding did not differ significantly 
among the two groups (p>0.05) %). Severe bleeding 
was not recorded in both in the group (1) and (2). 

Table (3): Bleeding among the studied groups. 

Minor bleeding 4 (20 %) 0 (0 %) Chi
2 
 = 8.17** 

Moderate bleeding 2 (10%) 0 (0 %) Chi
2 
 = 3.19** 

Severe bleeding 0 (0 %) 0 (0%) NS 

NS = Non-significant (p>0.05). 
* = Significant at (p<0.05). 
** = Significant at (p<0.01). 

4- Complications (acute stent thrombosis, late stent 
thrombosis, in-stent stenosis, ACS, decompen-
sated HF, stroke and sudden cardiac death) dur-
ing 12 month follow-up period among the stud-
ied groups: 
The results observed in Table (4) showed that 

there is a significant difference between the two 
studied groups regarding complications occurring 
during 12 months after the complex PCI as follows 
acute stent thrombosis was not recorded in group 
(1) but was recorded in group (2) (non-treated by 
Rivaroxiban 2.5mg daily dose) was 3 (15%). Late 
stent thrombosis was not recorded in the group (1) 
and was recorded only in the non-treated group (2) 
was 1 (5%). The in-stentstenosis was not recorded 
in the group (1) and was recorded only in group (2) 
and was 5 (25%) while the acute coronary syndrome 
was recorded only in non-treated group (2) and was 
4 (20%). Stroke was recorded only in non-treated 
group (2) and was 1 (5%). Decompensated HF was 
not recorded in the group (1) and was recorded in 
the non-treated group (2) and was 4 (20%). While 
sudden cardiac death was recorded in the non-treat-
ed group and reached 2 (10%). 

Table (4): Complications during 12-month follow-up among 
the two groups. 

Parameter of 
complication 

Group (1) 
N=20 

Group (2) 
N=20 

p- 
value 

Acute stent 
thrombosis 

0 (0%) 3 (15%) 0.0002* 

Late stent thrombosis 0 (0%) 1 (5%) 0.29 (NS) 
In stent restenosis 1 (5%) 5 (25%) 0.001*** 
Acute coronary 
syndrome 

0 (0%) 8 (40%) 0.0003** 

Decompensated HF 0 (0%) 4 (20%) 0.001** 
Stroke 0 (0%) 1 (5%) 0.08 (NS) 
Sudden Cardiac Death 0 (0%) 2 (10%) 0.001** 

NS = Non-significant (p>0.05). 
* = Significant at (p<0.05). 
** = Significant at (p<0.01). 

Discussion 

This study aims to compare patients after 12 
months ofcomplex PCI while taking low-dose Ri-
varoxaban in addition to mono antiplatelet and 
those who received only mono antiplatelet. The 
demographic characteristics of the patients showed 
that there were no statistically significant differ-
ences among the two groups in the demographic 
characteristics regarding the age and sex of both 
groups. Also, the risk factors of CAD between the 
two groups showed smoking, diabetic mellitus, hy-
pertension, dyslipidemia, and obesity did not differ 
significantly among both groups (p>0.05) %). There 
was a statistically significant difference between the 
two groups regarding minor bleeding, while severe 
bleeding did not occur in either group. 

Scheen et al., [19] reported that the use of rivar-
oxiban especially in low doses offers several advan-
tages without a significant increase in the incidence 
of major bleeding. 

Brunetti et al., [20] stated that the use of rivar-
oxiban in the standard recommended dose in triple 
therapy (15mg once daily) is safer than, and as ef-
fective as warfarin in addition to antiplateletsin peo-
ple with non-valvular atrial fibrillation undergoing 
PCI. 

Jan Steffel. et  al., [21] reported that the use of 
low-dose rivaroxiban 2.5mg twice daily in patients 
with CAD in addition to mono antiplatelets reduces 
the risk of cardiovascular events, and prevents MI 
and stroke but increases the risk of major bleeding. 
In comparison with our study, the use low dose of 
rivaroxiban 2.5mg to patients who underwent com-
plex PCI after 12 months of follow-up increased the 
risk of mild and moderate bleeding but not major 
bleeding. 

Also, the results of Widimský et al., [22] reported 
that the use of a low dose of Rivaroxaban improved 
the PCI patient health conditions with a reduction 
of stroke level. 
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Conclusion: 
Our results on the complications after 12 months 

of complex PCI showed that patients in group (1) 
treated with Rivaroxiban 2.5mg daily dose hadsig-
nificantly lower complications than group (2) who 
were not treated with Rivaroxiban. The study also 
concluded that using Rivaroxaban 2.5mg twice dai-
ly dose in patients who underwent complex PCI had 
significantly lower complications without a signifi-
cant increase in major bleeding. 
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