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ABSTRACT

Background: Acute kidney injury (AKI) is a significant complication in percutaneous coronary intervention (PCI)
patients. Periprocedural bleeding and vascular access site complications are emerging risk factors for post-PCl AKI.
Recent studies suggest that transradial PCI has a lower incidence of AKI compared to transfemoral PCI, attributed to
reduced vascular and bleeding complications. This study aimed to compare the incidence of acute kidney injury
following PCI between transradial and transfemoral approaches.

Methods: This cross-sectional study included 200 ischemic heart disease patients who underwent percutaneous
coronary intervention (PCI) via transradial access (TRA, n=98) or transfemoral access (TFA, n=102) from June 2018
to May 2019 at the National Institute of Cardiovascular Diseases (NICVD) Hospital, Dhaka, Bangladesh. Samples were
selected purposively, and AKI incidence was assessed post-procedure through serum creatinine levels and urine output.
Data analysis was performed using SPSS version 23.0.

Results: Demographic and risk factor variables were similar in both groups. Compared to transfemoral approaches
(TFA), transradial approaches (TRA) resulted in significantly fewer major bleeding events (0% vs. 4%, p=0.04) and
vascular access site complications (p=0.04). TRA was also associated with a lower incidence of AKI post-PCI (2% vs.
8.8%, p=0.03). Multivariate logistic regression identified transfemoral access as the strongest predictor of AKI after
PCI (p=0.001).

Conclusions: The transradial approach is associated with a lower incidence of acute kidney injury (AKI) following
percutaneous coronary intervention (PCI) compared to the femoral approach.
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INTRODUCTION

Cardiovascular diseases (CVDs) are the leading global
cause of death and a significant barrier to sustainable
development.! The 2013 Global Burden of Disease (GBD)
study reported 17.3 million CVD-related deaths
worldwide, accounting for 31.5% of all deaths and 45% of

non-communicable disease deaths, surpassing cancer and
all communicable, maternal, neonatal, and nutritional
disorders combined.? Notably, 80% of these deaths occur
in low- and middle-income countries. Ischemic heart
disease (IHD) alone causes approximately 1.8 million
deaths annually and accounts for 20% of all deaths in
Europe, with significant variations across countries.®

International Journal of Research in Medical Sciences | May 2025 | Vol 13 | Issue 5 Page 1818



Saha M et al. Int J Res Med Sci. 2025 May;13(5):1818-1823

The prevalence of CAD in Bangladesh varies between
0.33% and 19.6% across different studies, with a recent
review estimating it at 4-6%.%5 Although nationwide PCI
data is unavailable, NICVD performed 16,747 PCI
procedures from 2001 to 2016.5 PCl is commonly
performed via femoral or radial approaches. Femoral
access can lead to vascular and bleeding complications,
contributing to morbidity, extended hospitalization, and
increased  costs,  especially  under  aggressive
anticoagulation and antiplatelet therapy.® The first
transradial coronary angiography was reported by
Campeau in 1989, and transradial intervention by
Kiemeneij et al in 1992. Since its introduction, the
transradial approach has become a widely accepted
alternative for coronary angiography and angioplasty.’
While it is minimally invasive, the procedure carries
potential risks, including AKI. AKI is a common
complication among ischemic heart disease patients
undergoing PCI, significantly increasing short-term and
long-term mortality risks and adverse outcomes.® AKI is
defined as an increase in serum creatinine by >0.3 mg/dl
(>26.5 pumol/l) within 48 hours, or to >1.5 times the
baseline within seven days, or urine output <0.5
mi/kg/hour for six hours.® Few studies on renal impairment
at NICVD highlight key findings. One study identified
AKI as an independent predictor of in-hospital mortality
and morbidity, stressing the need to identify risk factors
and prevent AKI during STEMI management.® Another
study showed that preprocedural low hemoglobin
significantly increases the risk of contrast-induced
nephropathy after PCI.** Recent evidence indicates that
reduced renal perfusion, vascular, and bleeding
complications also contribute to worsening renal function
post-PCI, beyond contrast nephropathy.'? Recent studies
indicate that transradial PClI (TR-PCI) has a lower
incidence of AKI compared to transfemoral PCl (TF-
PCI).2® Periprocedural bleeding, which is significantly
reduced in the radial approach, is a notable risk factor for
AKI development.** The AKI-MATRIX study, the first
randomized controlled trial on renal outcomes of TR-PCI
versus TF-PCI, supports these findings.’®* Mechanisms
reducing AKI risk in TR-PCl include minimized
hemodynamic instability, reduced major bleeding, and
lower cholesterol embolization risk due to avoiding
mechanical trauma to the descending aorta.'®%" A recent
cohort study confirmed the association of TR-PCI with
reduced AKI risk.'®

METHODS

This cross-sectional study was conducted on 200 IHD
patients who underwent PCI via transradial access (TRA,
Group I: 98 patients) or transfemoral access (TFA, Group
I1: 102 patients) between June 2018 and May 2019 at the
National Institute of Cardiovascular Diseases (NICVD)
Hospital, Dhaka, Bangladesh. Participants were selected
using a purposive sampling method. Ethical approval was
obtained from the hospital's ethical committee, and
informed consent was secured from all participants prior

to data collection. The inclusion criteria comprised
patients with IHD who underwent percutaneous coronary
intervention (PCI) through either the transradial or
transfemoral route. The exclusion criteria comprised
patients with preprocedural serum creatinine levels >1.4
mg/dl, known chronic kidney disease (CKD), those on
dialysis, patients presenting with cardiogenic shock or
cardiac arrest, and those on nephrotoxic drugs within 48
hours before the procedure. Additionally, patients with
unavailable initial or maximal serum creatinine data, Type
C coronary artery lesions, three or more vessel stents,
cardiomyopathies, severe comorbidities (e.g., anemia,
malignancy, or bleeding disorders), or those unwilling to
participate were excluded. The incidence of AKI was
monitored by assessing serum creatinine levels and urine
output post-procedure. Data were analyzed using SPSS
version 23.0. The p value of <0.05 was considered as the
statistical significance.

RESULTS

The mean age of the study patients was 55.1+4.7 years,
with a range of 40 to 65 years. There was no statistically
significant difference in mean age between the two groups.
Most patients in both groups were aged between 51 to 60
years, and male patients were predominant, with a male-
to-female ratio of 2.6:1. Gender distribution showed no
significant difference between the groups (p=0.89).
Dyslipidemia was the most common risk factor, while a
family history of CAD was the least common. No
significant differences in risk factors were found between
the two groups. Most patients in both groups had mildly
abnormal LVEF, with only 7 (7.1%) in group | and 5
(4.9%) in group Il showing moderately abnormal LV
systolic dysfunction. The mean LVEF was nearly identical
between the two groups. Clinical diagnoses were similar
in both groups, with no statistical association (p>0.05).
LAD was the most commonly stented vessel, while LM
was the least common in both groups. There was no
statistically significant difference between the groups.
Single vessel involvement was observed in 74.5% of group
| patients and 75.5% of group Il patients, with no
significant difference between the groups. Type B lesions
were common in both groups, with no significant
difference. Multivessel PCI was more frequent in group |
than in group Il (p=0.13), though this difference was not
statistically significant (p>0.05). Regarding post-PCI
outcomes, no major bleeding occurred in group I, while
four (3.9%) cases were reported in group Il, with a
statistically significant difference (p=0.04). Vascular
complications were also significantly fewer in group I than
in group I1, being one-fourth of the incidence in group Il
(p=0.04). The incidence of AKI following PCI was
significantly lower in group I, with two (2.0%) cases
compared to nine (8.8%) in group 11 (p=0.03). Multivariate
analysis identified three independently significant
predictors for developing AKI following PCI: major
bleeding, vascular complications, and the transfemoral
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route. The odds ratios (ORs) for these predictors were Among these, the transfemoral route was the strongest
3.17, 3.24, and 6.12, respectively. predictor for AKI, with an OR of 6.12 (95% CI: 1.98-
34.11) and a p value of 0.001.

Table 1: Comparison of the study patients according to age (n=200).

N
41-50 15 15.3 10 9.8 25 12.5
51-60 65 66.3 81 79.4 146 73 0.30"
>60 18 18.4 11 10.8 29 14.5 '
Mean+SD  54.745.6 55.5+3.6 55.1+4.7

ns-Non-significant

Table 2: Distribution of patients according to risk factors (n=200).

Risk factors

Smoking 42 429 46 45.1 88 44 0.75"
Hypertension 37 37.8 43 42.2 80 40 0.52"
Diabetes mellitus 34 34.7 40 39.2 74 37 0.51"
Dyslipidemia 42 42.9 47 46.1 89 445 0.65"
Family history of CAD 15 15.3 19 18.6 34 17 0.53"

ns-Non-significant

Table 3: Comparison of left ventricular ejection fraction (LVEF) between two groups (n=200).

Group | (n=98) Group 11 (n=102) Total (n=200)

N N % N
Normal (>50%) 32 32.7 33 324 65 32.2
Mildly abnormal (40-49%0) 59 60.2 64 62.7 123 61.5 0.72m
Moderately abnormal (30-39%b) 7 7.1 5 4.9 12 6 '
Mean+SD 49.7+5.7 49.9+54 49.8+5.5

ns-Non-significant

Table 4: Distribution of patients according to clinical diagnosis (n=200).

. . Group | (n=98) Group Il (n=102) Total (n=200)
Diagnosis N % N % N %
CSA 20 20.4 18 17.6 38 19 0.61"
UA 21 21.4 22 21.6 43 21.5 0.92"
STEMI 23 235 21 20.6 44 22 0.89™
NSTEMI 34 34.7 41 40.2 75 37.5 0.42m

ns-Non-significant

Table 5: Distribution of study patients by the vessel involved in CAG (n=200).

Vessels

LAD 54 55.1 51 50 105 52.5

LCX 30 30.6 33 32.4 63 315

RCA 39 39.8 45 44.1 84 42 0.54"
LM 3 3.1 3 2.9 6 3 0.96™

ns-Non-significant
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Table 6: Vessel involvement among participants as per CAG (n=200).

%
Single 73 745 77 75.5
Double 22 22.4 20 19.6 0.733"
Triple 3 3.1 5 4.9

ns-Non-significant

Table 7: Distribution of study patients by lesion severity in CAG and PCI characteristics (n=200).

Group | (n=98)

Lesion severity

Group Il (n=102)

Total (n=200)

N % N % N
Type A 18 18.4 21 20.8 39 19.5 0.69™
Type B 80 81.6 81 79.4 161 80.5 0.69™
Multivessel PCI 19 19.4 12 11.8 31 15.5 0.13°

s-significant; ns-Non-significant

Table 8: Post PCI outcomes among two groups (n=200).

Outcomes variables

Major bleeding 0 0

Vascular complications 2 2

Table 9: Comparison of incidence of AKI following PCI between two groups (n=200).

Present 2 2 9 8.8 11 55 0.03
Absent 96 98 93 91.2 189 94.5 '
s-significant

Table 10: Multivariate logistic regression analysis for determinants of AKI (n=200).

Variables of interest

Regression coefficient ()

95% CI

Age >50 years 0.684 1.95 0.113-7.394 0.648"
Hypertension 0.629 1.98 0.102-16.248 0.10m™
Diabetes mellitus 0.411 1.47 0.117-14.248 0.13"
STEMI 1.165 3.2 0.929-11.054 0.65™
LVEF <50% 0.219 1.65 0.853-13.532 0.09"
Multivessel PCI 0.269 1.58 0.249-11.829 0.08™
Major bleeding 1.178 3.17 1.249-29.378 0.03°
Vascular complications 1.478 3.24 1.498-33.018 0.02°
Contrast amount 0.011 1.02 0.109-6.172 0.33™
Transfemoral route 2.478 6.12 1.978-34.111 0.001°

s-significant; ns-Non-significant
DISCUSSION

The mean age of the study population was 55.1+4.7 years,
consistent with findings from other relevant studies.'%°
However, Steinvil et al, reported a higher mean age of
64.8+3.2 years.'® This difference may reflect the earlier
onset and rapidly progressive course of IHD in
Bangladesh, where the first myocardial infarction typically
occurs 5-10 years earlier than in other populations. The
male-to-female ratio in this study was 2.7:1, with no

significant difference between the groups. This aligns with
other Bangladeshi studies, which have consistently
reported a predominance of male patients.’>?° Regarding
risk factors, no significant differences were observed
between the groups, and their prevalence was consistent
with findings from previous studies.!? Single-vessel
disease was the most common finding in both groups,
aligning with the results of Valgimigli et al.** However,
another previous study reported a higher prevalence of
triple-vessel and double-vessel diseases.”® Type B
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coronary lesions were the predominant type in this study,
accounting for 80.5% of the total sample. Similarly, Cader
et al, found Type B lesions to be the most common, though
their study reported a lower prevalence 50.6% in young
females and 65.3% in young males likely due to focusing
on younger patients (<55 years).?? LAD was the most
frequently stented target vessel in this study, consistent
with findings from other studies.!*18 In this study, the
overall major bleeding rate was 4%, comparable to the
3.7% reported by Steinvil et al.®® A significantly lower
incidence of major bleeding was observed in the
transradial group compared to the transfemoral group
(p=0.04). Similarly, Steinvil et al, reported a significantly
lower incidence of major bleeding in the transradial group
(p=0.02).1® However, Hug et al, found a non-significant
reduction in major bleeding in transradial PCI (p=0.12) in
NSTEMI patients, potentially due to their exclusive focus
on this subgroup.?® The reduced bleeding risk in the
transradial approach is attributed to the radial artery's
superficial course and its location against the radial head,
allowing effective hemostasis through local compression.
The femoral artery's deeper location poses challenges in
identifying the optimal puncture site. A high puncture
increases the risk of inadequate compression, hematoma
formation, or retroperitoneal bleeding after catheter
removal, while a low puncture heightens the likelihood of
false aneurysm formation.?* This study observed a
significantly lower incidence of vascular complications,
including minor bleeding, in the transradial group
compared to the transfemoral group. Similarly, Steinvil et
al and Mehta et al reported a significantly lower incidence
of vascular complications in the transradial group among
IHD and NSTEMI patients, respectively.'®2 In this study,
the findings regarding major bleeding and vascular
complications were consistent with the results of
previously mentioned studies. The incidence of AKI
following PCI was significantly lower in the transradial
group compared to the transfemoral group (p=0.03).
Similarly, Steinvil et al, reported a significantly reduced
incidence of AKI in the transradial group (p<0.001).%8 The
AKI-MATRIX study by Ando et al, also found a lower
incidence of AKI in the transradial group (p=0.0181).15 A
recent meta-analysis indicated that AKI rates following
transradial PCI ranged from 1.4% to 8.4% (mean 4.6%),
compared to 1.9% to 16.8% (mean 10.3%) for
transfemoral PCI.*® The incidence of AKI following PCI
appears consistent across various studies. Ohno et al
(2013) confirmed that peri-procedural bleeding
significantly increases the risk of AKI.%® The reduced AKI
incidence with transradial access can be attributed to the
mitigation of postprocedural bleeding and vascular
complications.’” In our study, multivariate regression
analysis identified major bleeding, vascular complications,
and the transfemoral route as independent predictors of
AKI, with the transfemoral route being the strongest
predictor (p=0.001). Similarly, Ando et al (2015) reported
the transradial route's superiority in reducing AKI
incidence following PCL.'® This study reinforces the
finding that the transradial route is associated with a

significantly lower risk of AKI compared to the
transfemoral route.

This study was a single-center investigation conducted on
a small sample size, which may limit the generalizability
of the findings. Additionally, the cross-sectional study
design was another limitation, restricting the ability to
assess causality or long-term outcomes.

CONCLUSION

The transradial route is associated with a lower incidence
of acute kidney injury (AKI) following percutaneous
coronary intervention (PCI) compared to the transfemoral
route. Additionally, ischemic heart disease (IHD) patients
undergoing transradial PCI experience significantly fewer
major bleeding events and vascular access site
complications than those undergoing transfemoral PCI.
These findings suggest that transradial PCI may enhance
patient prognosis compared to the transfemoral approach.

Recommendations

Further large-scale, multicenter studies with longitudinal
follow-up are recommended to validate the findings and
assess long-term outcomes of transradial PCI. Efforts
should also focus on increasing operator proficiency and
promoting the transradial approach to improve patient
safety, minimize complications, and optimize clinical
outcomes in PCI procedures.
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