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Abstract

Background: Statins (hydroxymethylglutaryl-coenzyme
A reductase inhibitors) have long been recognized to substan-
tially decrease cardiovascular events in people with peripheral
vascular dysfunction.

Aim of Study: The aim of the research was to assess the
effect of routine use of statins after plain balloon angioplasty
of infrainguinal vesselsto increase the patency rate.

Patients and Methods: This was arandomized controlled
research to assess the effect of routine normal utilization of
statins after plain balloon angioplasty of infrainguinal vessels
to increase the patency rate. We included 270 patients with
infrainguinal POBA. We blindly randomized the patients into
2 groups, first with routine postoperative statins use (150).
The second groups without postoperétive statins use (120).
We exclude al patients who have used drug coated balloons.

Results: ABI in group | was much lower than in group
I1, whereas technical success was substantially better in group
| than in group I1. However, there is no discernible difference
in terms of complications or length of stay in the hospital.
12-months and 24-months patency was substantially greater
in group | compared to group I1.

Conclusions: Statins are of great importance in improving
cardiovascular protection, inhibiting the progression of PAD,
and improving clinical outcomes after interventional therapy
in PAD.

Key Words: Statins— Peripheral arterial disease — Cardio-
vascular risk — Balloon angioplasty — Patency
rate.

I ntroduction

THE atherosclerotic disorder peripheral arterial
disease (PAD) is quite frequent. Intermittent clau-
dication causes adeclinein quality of lifein PAD
patients. Patients with PAD are also at a greater
incidence of cardiac or cerebrovascular disorders,
even if they are asymptomatic. Lifestyle changes,
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frequent exercise, quitting smoking, and manage-
ment of cardiovascular risks, such as hypercholes-
terolemia, are all used to treat PAD [1]. Statins
have been proven in arising number of trialsto
lower cardiovascular risk and improve PAD symp-
toms. In order to reduce cardiovascular events and
death, current recommendations urge that all pa-
tients with PAD take statins. Patients with PAD,
on the other hand, are less often to be prescribed
statins than those with coronary heart illness [2].

PAD is quite common. It is thought that more
than 200 million persons worldwide suffer from
PAD. The frequency of PAD, identified as an ankle-
brachial index (ABI) of <0.9, is4.3 percent in
people aged =40y, but it risesto 14.5 percent in
those aged =70 y. Thisillness has a severe human
and financial cost. Given the age-related nature of
PAD, greater survival and population aging are
projected to result in arisein its prevalence and
expense [3].

Given the substantial cardiovascular risk related
to PAD, every patient's diagnosis, regardl ess of
symptoms, should be considered as a chance to
better manage their cardiovascular risks and avoid
future occurrences. As soon as the disease is diag-
nosed, statins, antiplatelet agents, and antihyper-
tensive medications, which have been demonstrated
to enhance functioning and vital outcomes, should
be used as much as possible to treat it [4].

Statins have been demonstrated to diminish the
chance of CHD, stroke, and PAD, aswell as move
forward mortality. They have more over demon-
strated to be safe, with exceptionally low events
of unfavorable outcomes[5].

Statin treatment has more over demonstrated
success in increasing pain-free walking timein
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patients with lower limb chronic ischemia. Statins
play apart in relapse of plague with diminishment
in lipid substance. These drugs assist stabilize
atherosclerotic plague with thickened fibrous caps
and macro-calcification that servesto stabilize the
atheromas [6].

Within the underneath the knee (BTK) vessels,
percutaneous transluminal tissue angioplasty (PTA)
remained the foremost broadly utilized strategy
for recanalization, but was altogether constrained
by the great restenosis or obstruction rates[7].

Asaresult, the aim of this study was to assess
the impact of routine utilization of statins after
plain balloon angioplasty of infrainguinal vessels
to increase the patency rate.

Patients and M ethods

This was arandomized controlled trial; the
study included all patients with infrainguinal POBA
during the period from February 2020 to February
2022. Patients were blindly randomized into 2
groups, first with routine postoperative statins use
(150 patients). The second group without postop-
erative statins use (120 patients).

We excluded al patients who have used drug
coated balloons. We tried to match the 2 groups
regarding the number of diseased vessels.

Patients' demographics, comorbidities, and
usage of a statin at the intervention time were all
obtained. On a per-limb basis, the indication for
the surgery, the location of the lesion, and the
degree of the lesion were all noted. Patients were
deemed compliant with statin medication if they
stayed on it from the time the stent was placed till
the final follow-up was documented. The Trans-
Atlantic Inter-Society Consensus (TASC 1) grading
was used to determine the severity of the lesions.
All of the intervention were carried out in a fixed-
image angiography suite. Stents were selected
based on availability and the surgeon's preferences.
Before their intervention, patients were given
300mg of clopidogrel agnd 325mg of aspirin.
Before percutaneous transluminal angioplasty and
stent insertion, heparin was administered to all of
the patients in the amount of 5000 units. At the
conclusion of the procedure, the anticoagulation
was not reversed. All patients were given a 30-day
regimen of clopidogrel (75mg daily) and aspirin
after the intervention (81mg). An angiographic
residual stenosiswas classified as a successful
intervention.

Periodic clinical evaluations, ABI, and duplex
ultrasonography (DUS, PhilipsiU 22, Philips

Healthcare Solutions, Bothell, WA, USA; GE Logiq
E9, GE Medical Systems, Milwaukee, WI, USA)
were used to calculate graft patency every 3 months
at thefirst postoperative year, and every 6-12
months after that for the next 2 years. CT angiog-
raphy or femoral arteriography were used to detect
if the balloon was failing or occluded in circum-
stances when the balloon patency on DUS was not
visible.

Satistical analysis: A software tool was used
to examine al statistical analyses (SPSS 22.0 for
Mac; SPSS Inc., Chicago, IL, USA). Visudl (his-
tograms and probability plots) and analysis (Kol-
mogorov-Smirnov and Shapiro-Wilk tests) ap-
proaches were used to evaluate if the data were
regularly distributed. Numbers and proportions are
used to represent different variables. The mean
and standard deviation are used to represent de-
pendent variable. Because all ongoing measures
were normally distributed, the unpaired sample t-
test was utilized to analyze quantitative data. The
factors of increased primary patency after one year
of PTA were determined using logistic regression
analysis. A statistically substantial p-value of <0.05
was used.

Results

This was arandomized controlled research to
assess the effect of routine utilization of statins
after plain balloon angioplasty of infrainguinal
vessels to increase the patency rate. We included
270 patients with infrainguinal POBA. We blindly
randomized the patients into 2 groups, first with
routine postoperative statins use. The second groups

without postoperative stain use.

We exclude all patients who have used drug
coated balloons.

Table (1) shows that there is a significant dif-
ference regarding hypertension and dyslipidemia
prevalence.

Table (2) showsthat TASC and Rutherford
classes were comparable in both groups while
number of vessels runoff and lesion length was
nearly similar.

Table (3) shows that post. ABI in group | was
much lower than in group 11, whereas technical
success was substantially better in group | thanin
group I1. However, thereis no discernible difference
in terms of complications or length of stay in the
hospital.

Table (4) and Fig. (1) shows that 12-months
and 24-months patency was substantially greater
in group | compared to group 1.
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Table (1): Basic features in both groups.

Table (2): Clinica characteristicsin both groups.
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Group | Group Il g Group | Group Il
(Statin) (No-statin) Valpue (Statin) (No-statin) V;'I’ue
(n=150) (n=120) (n=150) (n=120)
Age (years): Satin type, n (%):
Mean + SD 57+12 58+8 434 ) .
Simvastatin 150 (100%) —
Gender, n (%):
Males n (%) 71 (47.3) 55 (45.8) .806 TASC classification,
Females 79 (52.7) 65 (54.2) n (%):
BMI (kg/m): A 56 (37.3) 43 (35.8) 786
Mean + SD 27+3.12 26.29+321  .068 B 59 (39.3) 49 (40.8)
Comorbidities, n (%): C 25 (16.7) 23(19.2)
Diabetes mellitus 51 (34.0) 43 (35.8) .753 D 10 (6.7 5 (4.2
Hypertension 132(880) 94 (78.3) 033 (6.7) (4.2)
Smoking 50 (33.3) 42 (35.0) 774
Dyslipidemia 54(36.0) 58(483) 041  RutherfordClass,
History of CAD 26 (17.3) 22 (18.3) 831 n (%):
History of M1 17 (11.3) 17 (14.2) 486 2 27 (18) 20 (16.7) 886
Prior PCI 9(6) 14 (11.7) .097
Prior CABG 8(5.3) 3(25) 243 3 94 (62.7) 73(60.8)
COPD 41 (27.3) 25 (20.8) 217 4 23(15.3) 20 (16.7)
CKD 20 (13.3) 12 (10.0) 400 5 6 (4) 7(5.8)
Presentation, n (%):
Claudication 69 (46) 48 (40) 323 Number of vessels
CLI 81 (54) 72 (60) runoff, n (%):
Pre. ABI: 1 vessel 58 (38.7) 41 (34.2) 346
Mean + SD 0.547+0.129 0.529+0.131 .259 2 vessels 62 (41.3) 46 (38.3)
SBP (mmHg): 3 vessels 30 (20.0) 33(27.5)
Mean + SD 190+16 187+14 107 _
DBP (mmHg) Lesion length (mm):
mmHg):
Mean + SD 10148 99+10 069 Mean + SD 136.2+81.6  132.9+853  .747

- For numerical and categorical data, independent t-tests or Chi-

square tests were utilized.
CAD : Coronary artery disease.
MI : Myocardial infarction.

PCl  : Percutaneous coronary intervention.

CABG : Coronary artery bypass graft.

COPD : Chronic obstructive pulmonary disease.

CKD : Chronic kidney disease.
CLI  : Critical limb ischemia.
ABI  :Ankle brachial index.

- For numerical and categorical data, independent t-tests or Chi-
square tests were utilized.

TASC: Trans-Atlantic Inter-Society Consensus on Peripheral Arterial

Table (3): Postoperative data in both groups.

Disorder Management.

Group | Group Il g
(Statin) (No-statin) Valpue
(n=150) (n=120)

Post. ABI:

Mean + SD 0.793+0.211 0.885+0.279 0.002
Technical success, n (%) 140 (93.3) 102 (85) 0.026
Complications, n (%):

Pseudoaneurysm 2(1.3) 3(25) 0.413

Rupture 0 1(0.83)

Medication, n (%):

Clopidogrel 125 (83.3) 120 (100) <0.001

Cilostazol 51 (34) 49 (40) 0.249
Hospital stay (days):

Mean +SD 1.74+1.59 1.86+£1.63 0.632

- For numerical and categorical data, independent t-tests or Chi-square tests were utilized.
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Table (4): Patency in both group.

Group | Group Il

. g . p-
(Sfan n) (No_statl n) value
(n=150) (n=120)

Patency
12 months:

Mean +SD 97.5+2.61 84.7+4.29 <0.001
24 months:

Mean +SD 78.9+6.88 53.8+9.13 <0.001
- Independent t-test was used for numerical.
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Fig. (1): Primary patency rates between the two groups.

Discussion

Patients with PAD are more often have a number
of cardiovascular risks, aswell as additional con-
ditions that raise cardiovascular risk, like metabolic
disorder, hepatic steatosis, or chronic renal failure
[8]. Furthermore, atherosclerosisinvasion of other
vascular areas, like the coronary or cerebrdl, is
common in these individuals. Asaresult, PAD
might be used as a predictor of atherosclerosisin
other areas or susceptibility to poly-vascular inter-
action [9].

Thiswas arandomized trial that |ooked at the
effect of routine use of statins after plain balloon
angioplasty of infrainguinal vesselsto increase the
patency rate. We included all patients with infrain-
guinal POBA. We blindly randomized the patients
into 2 groups, ~ with routine postoperative statins
use. The second groups without postoperative
statins use. We excluded all patients who have
used drug coated balloons. We tried to match the
2 groups regarding the number of diseased vessels.

We followed-up the patients for 2 years clinically,
by ABI and by duplex US.

In the present study, Mean + SD of age was
57+12 and 58+8 yearsin group 1 and group 2
respectively; majority of cases in both groups were
female. There was a substantial variance in the
prevalence of hypertension and dyslipidemia, but
there were no substantial variations in demographic
variables across groups.

In comparison with Dosluogluet al., [10] over
the course of thetrial, 717 patient received revas-
cularization, 397 of whom were on statins and 320
of whom were not. Open revascul arization was
done in 25% of statin-treated patients vs 29% of
non-statin-treated patients (p=0.399). Statin usage
rose from 49% before December 31, 2005 to 64%
(p<0.001) after that date. In the statin group, there
was a higher incidence of Caucasian race, CAD,
diabetes, hypertension, and hyperlipidemia. The
non-statin group, on the other hand, included more
patients with CLI (77 percent vs 57 percent,
p<0.001), non-ambulatory status (25.3 percent vs
12.3 percent, p<0.001), and areduced BMI (25.4+
5.0 vs 27.3+4.6kg/m , p<0.001).

Saricaog luet al., [11] was conducted on A sum
of 128 individual (113 male, 15 female; median
age: 63.4 9.9 years, range, 32 to 87 years) who
had PTA for FP lesions from August 2016 and
April 2018 were retrospectively examined and
prospectively allocated. High blood pressure and
diabetes were found to be prevalent in 59.4 percent
and 55.5 percent of the population, respectively.
Mean = SD of age was 63.4+9.9 years.

In research done by Kup et a., [12] reported
thatninety-four patients treated with PTA were
selected consecutively and retrospectively and
were separated into two groups based onthe high
- or moderate-dose statin treatments they were
given. Weidentified 94 patients [77 (78.7%) male,
61.7+8.4] who underwent PTA during the study
period. Mean = SD of age was 61.3+8.1 and
62.1+8.6 years in group 1 and group 2 respectively,
and majority of cases were male.

Jung et al., [13] reported that when the patient
characteristics of the two groups were examined,
group 1 patients were younger (median, 69 years
Vvs. 66 years, p=0.024) and more hypertensive (60.8
percent vs. 74.6 percent; p=0.017) than group |
patients (short-term graft patency). There were
more limbs in Group Il with claudication asa
reason for LEAB (51.2 percent vs. 70.9 percent,
p=0.001), but no substantial variationsin other
comorbidities or blood test findings.
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Statins are competitive inhibitors of the rate-
limiting step in cholesterol production, hy-
droxymethylglutaryl (HMG) CoA reductase. They
occupy apart of HMG CoA's binding site, prevent-
ing this substrate from reaching the enzyme's active
site. Statins are one of the most important medica-
tionsin the primary and secondary protection of
cardiovascular diseases [14].

Statin treatment has been found to decrease all-
cause death and cardiovascular (CV) incidences
in individuals with lower extremity artery disease
(LEAD) (from asymptomatic to extreme instances)
in observational investigations and restricted ran-
domized clinical trials (RCTSs) [15].

A systematic review of Kumbhani et a., [16] in
whichLipid decreasingtreatment in subjects with
atherosclerosis of the lower limbsislinked with
a20% drop in overall CV incidents and a non-
substantial 14 percent decrease in all-cause death,
according to 18 trials involving 10,000 patients
with cholesterol concentrations ranging from nor-
mal to raised. In the Reduction of Atherothrombosis
for Continued Health (REACH) registry, statin
usage was linked to an 18% decreased risk of poor
limb prognosis.

In the current study, the main statin type used
was Simvastatin, majority of casesin both groups
were of grade B TASC classification by 59 (39.3)
and 49 (40.8) in group 1 and group 2 respectively,
while as regard Rutherford Class; mgjority of cases
in both groups were of class 3, with non-significant
differences between groups regarding each of TASC
classification and Rutherford Class.

On the other hand, as regard number of vessels
runoff; majority of casesin both groups had 2
vessels runoff, and Mean = SD of lesion length
was 136.2+81.6mm and 132.9+85.3mm in group
1 and group 2 respectivelywith no substantial
variations between groups regarding number of
vessels runoff and lesion length.

Kiguchi et a., [17] found no substantial varia-
tions between the two groupsin terms of TASC ||
lesion classification (p=0.41), run off classification
(p=0.59), and calcification score (p=0.51), which
agrees with our results.

While in the study of Saricaoglu et al., [11]
reported A total of 128 individuals were enrolled
in the research, including 143 FP lesions. Hyper-
tension and diabetes were found to be prevalent
in 59.4 percent and 55.5 percent of the population,
respectively. The majority of the patients (63.3%)
had moderate claudication (Rutherford Class 3),
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and the proximal superficial femoral artery (SFA)
was the highest prevalent lesion location (82.5%).

In comparison with the study of Noh et al., [18]
which The goal of thisinvestigation was to see
whether the quantity and quality of infrapopliteal
runoff channels had an effect on primary patency
following SFA angioplasty with stenting in claudi-
cation patients. Seventeen limbs (11.1%) had no
runoff vessels discovered, 35 limbs (22.8%) had
one vessdl, 59 limbs (38.6%) had two vessels, and
42 limbs (27.5%) had three vessels, according to
the study. There were 53 (34.6%) and 100 (65.4%)
limbs in the low runoff (zero or one vessel) and
excellent runoff (two or three vessels) categories,
respectively. TASC Il A was assigned to 25 limbs
(16.3 percent), TASC |1 B to 71 limbs (46.4 per-
cent), TASC Il C to 37 limbs (24.2 percent), and
TASC 1 D to 20 limbs (13.1 percent).

In this investigation; we found that post. ABI
in group | was much lower than in group 11, whereas
technical success was significantly higher in group
| thanin group I1. Clopidogrel was also substantially
more common in group 11. However, thereisno
discernible difference in terms of complications
or length of stay in the hospital.

In comparison with the study of Foley et dl.,
[19] they reported that The two groups did not vary
substantially in terms of baseline ankle brachial
indexes, toe brachial indexes, or angiographic
vessel runoff. The LMI group had a baseline ankle
brachia index of 0.55+0.29 while the HI group
had a baseline ankle brachial index of 0.52+0.30
(p=0.58), indicating a population with devel oped
PAD. On angiography, the most of patients showed
1vessel runoff, which was consistent with this.

Following therapy for peripheral arterial illness,
it iscritical to enhance the ABI. At 12 months,
there was a substantial elevation in the ABIs and
Rutherford classesin all lesions, even the compli-
cated ones (p<0.001), similar to Pastromas et a .,
[20]and lida et al., [21]. In the research by Sarcaolu
et al., [11] 81.8 percent of the patients exhibited
minimal claudication symptoms or were asympto-
matic at the conclusion of the follow-up period.

There has been little research on the impact of
lipid-lowering drugs, particularly statins, on the
rates of primary patency of peripheral endovascular
procedures.

Ai€llo et al., [22] looked at the link between
statins and clinical results following CLI endovas-
cular intervention at all lower extremity values
and found that patients who took statins had better
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overall survival, primary and secondary patency,
and limb salvage rates than those who didn't.

In patients with CLI who had tibial endovascular
procedures, Fernandez et al., [23] observed no link
between periprocedural statin medication and limb
salvage or wound healing. This disparity might be
related to the fact that one of the trials focused
only on tibial treatments, whereas the other did
not.

Finally; in our study we found that 12-months
and 24-months patency was considerably greater
in group | compared to group 1.

On the other hand; de Grijset a., [24] reported
in their study thatthe 250 patients, at the study's
follow-up, 96 patients, 50 of whom use statin and
46 of whom were controls, encountered stent fail-
ure. Kaplan-Meier estimates of statin group patency
rates were 79.9% at 12 months, 55.3 percent at 24
months, and 40.2 percent at 36 months, compared
to 68.2 percent, 49.2 percent, and 28.0 percent in
the control group, respectively.

A meta-analysis by Romiti et al., [25] Infrapop-
liteal angioplasty for the management of CLI was
shown to have 1-year primary and secondary pat-
ency rates of 58 percent and 68 percent, respec-
tively.

Another study of Fernandez et al., [23] showed
At infrapopliteal angioplasty, main patency was
33 percent after one year, secondary patency was
56 percent, and limb salvage was 75 percent.

Sudy limitations:

There are afew flawsin our research. For
starters, our research was conducted in asingle
location. Second, just atiny percentage of the
patients were included in our research. Third, the
treatments were not carried out by a single team,
and despite the fact that all of the operators were
skilled interventional cardiologists, The method
of revascularization was left to the decision of the
operator.

Conclusion:

Statins are of great importance in improving
cardiovascular protection, inhibiting the progression
of PAD, and improving clinical outcomes after
interventional therapy in PAD. Further multi-
centered and randomized clinical studies are needed
to clarify the possible causal relationship.
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