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ABSTRACT

Background: Acute kidney injury (AKI) is a common complication following percutaneous coronary intervention
(PCI) and is associated with increased morbidity and mortality. The risk of AKI may vary between PCI approaches,
such as the transradial and transfemoral routes, due to differences in procedural duration, contrast volume, and
patient characteristics. This study aimed to determine the prevalence of AKI in patients undergoing PCI via
transradial and transfemoral routes. Methods: This cross-sectional study was conducted amongst 200 cases of
ischemic heart disease (IHD) patients who had undergone percutaneous coronary intervention (PCI) through
transradial access (TRA) (group 1=98) and transfemoral access (TFA) (group 11=102) between June 2018 to May
2019 in National Institute of Cardiovascular Diseases (NICVD), Dhaka, Bangladesh. Samples were selected
purposively. The incidence of acute kidney injury (AKI) was recorded during follow-up by serum creatinine value and
urine volume after the procedure. Data were analyzed by MS Office tools. Results: Post-PCI outcomes showed no
major bleeding events in Group I, while four cases (3.9%) occurred in Group Il, a statistically significant difference
(p=0.04). Vascular complications were also notably lower in Group I, with an incidence one-fourth that of Group Il
(2 cases vs. 8 cases, p=0.04). The prevalence of acute kidney injury (AKI) following PCI was 2.0% in Group I, 8.8%
in Group I, and 5.5% among all participants. The incidence of AKI was significantly higher in Group 1l compared to
Group | (p=0.03). Conclusion: In percutaneous coronary intervention (PCI), the prevalence of acute kidney injury
(AKI) is significantly lower with the transradial route compared to the transfemoral route, making the transradial
approach a safer option for PCI.
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INTRODUCTION

Acute kidney injury (AKI) is acommon and serious complication following percutaneous coronary intervention (PClI),
contributing significantly to increased morbidity, mortality, and healthcare costs. Despite advancements in
interventional cardiology, AKI remains a critical concern, especially in patients with predisposing risk factors such as
advanced age, diabetes, and chronic kidney disease (CKD) [1]. The pathogenesis of AKI in PCI is multifactorial,
involving contrast-induced nephropathy (CIN), and renal hypoperfusion during the procedure [2]. Understanding the
prevalence of AKI and identifying strategies to mitigate its occurrence are essential for improving outcomes in patients
undergoing PCI. The choice of vascular access for PCI has evolved over the years, with the transradial route (TRA)
gaining widespread popularity due to its association with reduced bleeding and vascular complications compared to
the transfemoral route (TFA) [3]. However, the impact of vascular access on AKI prevalence remains a subject of
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debate. Some studies have suggested that the TRA may be associated with a lower risk of AKI due to improved
hemodynamic stability and reduced procedural time, while others report no significant difference between the two
approaches [4,5]. Contrast volume is another critical factor influencing AKI development in PCI patients. Studies
have demonstrated that higher contrast volumes are an independent predictor of AKI, regardless of the access route
used [6]. Operators performing PCI through the TRA may face challenges such as smaller guiding catheter sizes and
difficulty in complex interventions, potentially leading to increased procedural contrast use [7]. On the other hand, the
TFA may involve more extensive manipulation of larger catheters, which could also contribute to renal insult [8].
While several studies have examined AKI following PCI, data from low- and middle-income countries, including
Bangladesh, remain limited. Variations in patient demographics, procedural techniques, and healthcare resources
necessitate a region-specific understanding of AKI prevalence and its determinants [9]. Furthermore, the increasing
adoption of the TRA in resource-constrained settings underscores the need to evaluate its impact on renal outcomes
comprehensively [10]. This study aimed to determine the prevalence of AKI in patients undergoing PCI by the TRA
and TFA in a tertiary care hospital in Bangladesh. By examining patient characteristics, procedural factors, and access-
specific outcomes, this research seeks to provide valuable insights into optimizing PCI practices to reduce the risk of
AKI and improve patient care.

METHODOLOGY

This cross-sectional study was conducted on 200 ischemic heart disease (IHD) patients who underwent percutaneous
coronary intervention (PCI) via transradial access (TRA, Group I: 98 patients) or transfemoral access (TFA, Group II:
102 patients) between June 2018 and May 2019 at the National Institute of Cardiovascular Diseases (NICVD), 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 study
adhered to the principles of human research as outlined in the Helsinki Declaration [14] and was conducted in full
compliance with applicable regulations, including the General Data Protection Regulation (GDPR) [15]. The inclusion
criteria comprised patients with ischemic heart disease (IHD) who underwent percutaneous coronary intervention
(PCI) through either the transradial or transfemoral route. The exclusion criteria included 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 in the study were excluded. The incidence of acute kidney injury (AKI) was monitored during follow-
up by assessing serum creatinine levels and urine output post-procedure. Data analysis was performed using MS Office
tools.

RESULT

The mean age of the total study patients was 55.1+4.7 years, ranging from 40 to 65 years. There was no statistically
significant difference in the mean age of the two groups. Most patients in both groups were aged between 51 to 60
years. There was no significant association between Group | and Group Il in terms of gender distribution (p=0.89).
Dyslipidemia was the most common and family history of CAD was the least common risk factor of IHD in both
groups. No risk factors were significantly different between the two groups. The biochemical characteristics were
found almost similar in both groups with no significant difference (p>0.05). The clinical diagnoses were almost similar
in both groups of patients with no statistical association (p>0.05). LAD (Left anterior descending) artery was the most
common and LM (Left main) coronary artery was the least common vessel stented in both groups. The difference was
not statistically significant between the two groups. As per the CAG, it was observed that in almost three-fourths of
group | (74.5%) and in group Il (75.5%) single vessel involvement was present. In analyzing the lesion severity in
CAG and PCI characteristics we observed that type B lesions were common in both groups with statistically no
significant difference. Multivessel PCI was done more in group | than in group 11 (19.4% vs. 11.8%, p=0.13) with no
significant difference (p>0.05). The mean contrast amount was 150.31+17.12 (ml) in group | and 148.53+16.17 (ml)
in group Il. The difference was not statistically significant between the two groups (p=0.45). Post-PCl outcomes
revealed no major bleeding events in Group |, whereas four cases (3.9%) were recorded in Group I, a statistically
significant difference (p=0.04). Additionally, vascular complications were significantly lower in Group | compared to
Group |1, with the incidence being one-fourth that of Group Il (2 cases vs. 8 cases, p=0.04). The prevalence of acute
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kidney injury (AKI) following PCI was found 2.0% in group I, 8.8% in group 11, and 5.5% among total participants.
So, in group 11, the incidence of AKI was found significantly higher than that in group I (p=0.03).

Table 1: Distribution of patients according to clinical diagnosis (N=200)
Total (N=200)

Group | (n=98)

Diagnosis

Number %
CSA 20 204
UA 21 21.4
STEMI 23 23.5
NSTEMI 34 34.7

Group I (n=102)

Number %
18 17.6
22 21.6
21 20.6
41 40.2

Number
38
43
44
75
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Figure I: Column chart showed clinical diagnosis wise patients (N=200)

Table 2: Distribution of study patients by the vessel involved in CAG (N=200)

Group | (n=98)

Vessels

Number %
LAD 54 55.1
LCX 30 30.6
RCA 39 39.8
LM 3 31

Group 1l

(n=102)

Number %
51 50
33 324
45 44.1

3 2.9

Total (N=200)

Number
105
63
84
6

Table 3: Vessel involvement among participants as per CAG (N=200)

Group-I
Vessels (n=98)
n %
Single 73 74.5
Double 22 224

Triple 3 3.1

Group-II
(n=102)

n %
77 755
20 19.6

5 49

P value

0.733ns

p-value
%
525
315
42 0.54"
3 0.96"
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Table 4: Distribution of study patients by lesion severity in CAG and PCI characteristics (N=200)

. . Group | (n=98) Group 1l (n=102)  Total (N=200)
Lesion severity p-value
Number % Number % Number %
Type A 18 184 21 20.8 39 195 0.69™
Type B 80 81.6 81 79.4 161 80.5 0.69™
Multivessel PCI 19 194 12 11.8 31 155 0.13°
] 15.5
Multivessel PCI 'ﬁ
19.4
71805
Type B %79‘4
|181.6
1195
18.4
0 20 40 60 80 100

Total (N=200) Group Il (n=102) Group | (n = 98)

Figure 1I: Bar chart showed lesion severity in CAG and PCI characteristics of the patients (N=200)

Table 5: Comparison of contrast amount between two groups (N=200)

. (Group 1) n=98 (Group 1) n=102 (Total) N=200
Variable p value
Mean O SD Mean O SD Mean O SD

Contrast Amount (ml) 150.3+£17.1 148.5+16.2 149.4+16.6 0.45™

Table 6: Post PCI outcomes among two groups (N=200)

. Group | (n=98) Group Il (n=102) Total (N=200)

Outcomes variables
Number % Number % Number %
Major bleeding 0 0 4 3.9 4 2
Vascular 2 2 8 78 10 5

complications

Table 7: Prevalence of acute kidney injury (AKI) following PCI in two groups (N=200)

Group I (n =98) Group Il (n = 102) Total (N=200)
AKI p-value
Number % Number % Number %
Present 2 2 9 8.8 11 55
0.03®
Absent 96 98 93 91.2 189 945
DISCUSSION

The mean age of this study was 55.1+4.7 years which was close to other relevant studies [13,14]. In this settings, no
risk factors were significantly different between two groups and their prevalence in study population was consistent
with relevant previous studies [15,16]. Regarding pattern of vessel involvement, single vessel disease was the most
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common finding in both groups in our study which is similar to other studies done by Valgimigli, et al. (2015) [17]
and Ando, et al. (2015) [16]. But Akanda, et al. (2011) [18] found triple vessel disease and double vessel disease to
be more common respectively. In this study, Type C coronary lesion were excluded. Type B coronary lesion was
common in both groups in this study. It was 80.5% of total sample. Cader, et al. (2018) [19] also found type B lesion
mostly common in their study, but it was 50.6% in young female group and 65.3% in young male group. The difference
in the finding might be due to the fact that they have considered younger patients (< 55 years). LAD was the most
common target vessel stented in this study which is consistent with other studies [15,16]. In this study mean contrast
volume was 150.3+17.1 ml in transradial PCI and 148.5+16.2 ml in transfemoral PCI. The difference was not
statistically significant between two groups (p=0.45). Steinvil, et al. (2017) [15] found mean contrast volume 155 ml
in TR-PCI and 157 ml in TF-PCI which was also statistically not significant. Experienced operators do not use extra
volume of contrast for PCI in radial intervention [20]. In the present study total major bleeding event was 4% in
comparison to 3.7 % in the study done by Steinvil, et al. (2017) [15]. We found lower incidence of major bleeding in
transradial group in comparison to transfemoral (0% versus 4%, p = 0.04) which was statistically significant. Steinvil,
et al. (2017) [15] found significantly lower incidence of major bleeding in transradial group in comparison to
transfemoral (1.3% versus 2.4%, P = 0.02). In contrast to our finding, Hug, (2018) [21] found non-significant reduction
of incidence of major bleeding in transradial group (0% versus 3%, P=0.12) in NSTEMI patients which may be due
to inclusion of only NSTEMI patients. We also found lower incidence of vascular complications including minor
bleeding in transradial group in comparison to transfemoral (2% versus 8 %, P = 0.04) which was statistically
significant. Steinvil, et al. (2017) [15] also found significantly lower incidence of vascular complications in transradial
group (0.2 % versus 1.9%, P<.001) in IHD patients. Mehta, et al. (2012) [22] also found significantly lower incidence
of vascular complications in transradial group (1.4% versus 3.8%, P = 0.001) in NSTEMI patients. In this study the
incidence of acute kidney injury following PCI was less in transradial group in comparison to transfemoral group (2%
versus 8.8%, p= 0.03) which was statistically significant. Steinvil, et al. (2017) [15] also found that incidence of AKI
was significantly lower in transradial group than in transfemoral group (4.3% versus 10.4%, p< 0.001). Ando, et al.
(2015) [16] in their AKI-MATRIX study also found that incidence of AKI was lower in transradial group (15.4%
versus 17.4%, p=0.0181) which was statistically significant. In a recently published meta-analysis, the rates of AKI
following trnasradial PCI ranged from 1.4% -8.4% with a mean of 4.6% compared with a range of 1.9%-16.8% with
a mean of 10.3% for transfemoral PCI [16]. So, the incidence of AKI following PCI is more or less similar among
studies. Recently, Ohno, et al. (2013) [23] confirmed that patients who experienced peri-procedural bleeding had a
higher incidence of AKI. The mechanisms by which transradial access reduced the incidence of AKI might be due to
a reduction of postprocedural bleeding events and vascular complications [24].

LIMITATION OF THE STUDY

This study had several limitations, including a heterogeneous population with variations in gender, clinical
presentations, and vessel involvement. The small sample size, limited by time constraints, didn't reach the target.
Purposive sampling may have introduced selection bias, and multiple operators performing PCI procedures could have
led to inter-operator variability affecting the outcomes.

CONCLUSION & RECOMMENDATION

In percutaneous coronary intervention (PCI), acute kidney injury (AKI) prevalence is notably higher with the
transradial route compared to the transfemoral route. However, overall, the transradial route is considered safer than
the transfemoral route due to its lower risk of vascular complications and enhanced patient outcomes. This highlights
the need for careful patient evaluation and risk assessment when selecting the optimal approach for PCI.
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