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ABSTRACT 
Background: Chronic limb ischemia is a condition where there is an interruption in arterial blood flow that has 
lasted for 14 days or more. CLI is one of the peripheral arterial diseases with the highest incidence. CLI can 
progress to a more serious stage and even cause severe morbidity in the form of amputation and death. 
Although CLI treatment is well developed, the predictors of amputation in CLI patients are not fully understood, 
especially in Indonesia. Some factors that may be related to the predictors of amputation in patients with CLI 
are CHF, INR, NLR, ABI, and DVT. Objective: This study aims to identify predictors of amputation in CLI patients 
who have received treatment at Prof. I.G.N.G Ngoerah Hospital, Denpasar. Method: This study used a 
retrospective cohort research design to determine the predictors of limb amputation in patients with CLI. Data 
were collected through medical records with a total sample of 46 samples. Result: The results of bivariate 
analysis showed that high NLR, ABI, CHF, and DVT had a significant correlation with increased amputation risk 
in CLI patients. The results of multivariate analysis showed that high CHF and NLR increased the risk of 
amputation in CLI patients, while type 2 DM, hypertension, and PAD were protective factors, although not 
statistically significant. Conclusion: Chronic heart failure and NLR>2 increased amputation risk by 3.6 and 2.8 
times, respectively. The use of these predictors may assist clinicians in making treatment decisions to minimize 
the risk of amputation in CLI patients. 
 

Keywords: Chronic Limb Ischemia (CLI); predictor; amputation; Neutrophil Lymphocyte Ratio (NLR); Ankle 
Brachial Index (ABI); Deep Vein Thrombosis (DVT).
 

INTRODUCTION 
Peripheral arterial disease is a spectrum of diseases 
in which blood flow to the limbs is blocked due to the 
narrowing of the arterial blood vessels. Currently, 
clinicians and researchers recognize that peripheral 
arterial disease has similar morbidity and mortality 
rates as coronary artery disease. (Badimon et al., 
2014; Novo et al., 2004). Based on the Global Burden 
of Disease in 2017, the number of cases of peripheral 
arterial disease patients in the world in 2017 was 
118.1 million cases with an incidence rate of 10.8 
million with one-third of cases of symptomatic 
claudication arising from peripheral arterial disease 
(Aryaputra et al., 2021). 
 
One of the peripheral arterial diseases with the 
highest incidence is chronic limb ischemia (CLI). 
Chronic limb ischemia is a condition where there is 
an interruption in arterial blood flow that has lasted 
for 14 days or more. 
 

 
 
CLI is characterized by severe pain in the lower 
limbs, even at rest, and or accompanied by ulcers or 
gangrene on the skin of the limbs. CLI can progress 
to a more serious stage, namely critical limb 
ischemia, which when it occurs can cause severe 
morbidity in the form of amputation and even death 
(Bhat et al., 2016; Belaj et al., 2016). 
 
In Indonesia, the incidence of CLI is not known with 
certainty, but based on the A Global 
Atherothrombosis Assessment (AGATHA) study by 
the American Society of Cardiology in 2006, it was 
found that the incidence of peripheral arterial 
disease in Indonesia was 9.7%. This number is 
projected to increase along with the increasing cases 
of CHF and type 2 diabetes mellitus which are risk 
factors for peripheral arterial disease, especially CLI 
(TASC et al., 2015; Nehler et al., 2014; Rollins et al., 
2013). 
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Peripheral arterial disease (PAD) develops faster in 
patients with diabetes mellitus (DM). The risk of 
developing CLI is four times higher in patients with 
DM than in patients without DM. Cardiac 
comorbidities are common in patients with CLI, and 
the prevalence of heart failure has been reported to 
be 10-40% in this population. Platelets and their 
products are known to play a key role in 
atherosclerosis. A population-based study in Finland 
of 888 patients with varicose veins and 2006 control 
patients found a statistically significant increased 
likelihood of developing arterial disease (PAD, 
angina pectoris, Congestive Heart Failure, or 
cerebrovascular disease) in patients with varicose 
veins (odds ratio = 2) and suggested that varicose 
veins and arterial disease may have a common cause. 
(Chang et al., 2018; Davies, 2012; Khaira et al., 2017; 
Spreen et al., 2016). 
 
Ankle-brachial index (ABI) <0.9 is sensitive and 
specific for the diagnosis of PAD and is associated 
with increased cardiovascular morbidity and 
mortality, independent of traditional risk factors 
(Singh et al., 2017). A parameter that is currently 
being widely investigated for risk stratification and 
clinical outcomes of CLI patients is the neutrophil-
lymphocyte ratio (NLR). The neutrophil-lymphocyte 
ratio is a marker obtained from a complete blood 
test. NLR is a simple, quick, and inexpensive test, but 
a number of studies have shown that NLR values 
have a strong association with CHF, including 
peripheral arterial disease. The NLR parameter has 
also been universally accepted as a predictive index  
 
 

for stent patency, a prognostic factor to determine 
survival for amputation and mortality in patients 
with peripheral arterial disease (Luo et al., 2015; 
Spark et al., 2010). 
 
METHODS 
This study used a retrospective cohort research 
design to determine the predictors of limb 
amputation in patients with chronic limb ischemia 
(CLI). Data was taken from the patient's medical 
record. The study used data on predictors of CHF, 
ABI, NLR, type 2 DM, and hypertension of CLI 
patients at the time of diagnosis and the occurrence 
of amputation within five years after CLI diagnosis. 
The medical records of CLI patients used were 
patients diagnosed with CLI within a five-year period 
from February 2017 to February 2022. Then it was 
seen within five years after the diagnosis was made 
whether CLI patients had limb amputation. Samples 
were taken consecutively using the consecutive 
sampling method, with a total sample size of 46 
samples who met the inclusion criteria. 
 
RESULTS 
Characteristics of the study 
The basic characteristics of respondents can be seen 
in Table 1. There were 46 subjects with CLI and from 
the results of this study, the average age of 
respondents was 64 ± 11.23 years. The most 
common gender was female, 57%. The most 
common comorbidities were type II diabetes 
mellitus, followed by hypertension, CHF, and renal 
failure. A total of 25 respondents had a history of 
smoking and the rest had no history of smoking.

TABLE 1: Basic Characteristics of Research Subjects. 
 

Variable 
Not amputated 

(N=22) 
Amputation 

(N=24) 
p-value 

Gender 
Female 
Male 

 
8 (36%) 
14 (64%) 

 
18 (75%) 
6 (25%) 

 
0,008 

Mean Age 64 ± 10 64 ± 13 0,909 

Type 2 DM 
No 
Yes 

 
4 (18%) 
18 (82%) 

 
5 (21%) 
19 (79%) 

 
0,909 

Hypertension 
No 
Yes 

 
8 (36%) 
14 (64%) 

 
9 (38%) 
15 (63%) 

 
0,090 

CHF 
No 
Yes 

 
14 (64%) 
8 (36%) 

 
8 (33%) 
16 (67%) 

 
0,040 

Renal Failure 
No 
Yes 

 
12 (55%) 
10 (45%) 

 
13 (54%) 
11 (46%) 

 
0,909 

Smoking 
No 
Yes 

 
13 (59%) 
9 (41%) 

 
8 (33%) 
16 (67%) 

 
0,080 

Ulcer 
No 
Yes 

 
3 (14%) 
19 (86%) 

 
3 (13%) 
21 (88%) 

 
0,909 

Fontaine degree 
3 
4 
5 

 
1 (4,5%) 
3 (14%) 
18 (82%) 

 
0 (0%) 
1 (4,2%) 
23 (96%) 

 
0,200 
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Variable 
Not amputated 

(N=22) 
Amputation 
(N=24) 

p-value 

Rutherford degree 
3 
4 
5 
6 

 
1 (4,5%) 
1 (4,5%) 
3 (14%) 
17 (77%) 

 
0 (0%) 
0 (0%) 
1 (4,2%) 
23 (96%) 

 
0,200 

ABI value 
Normal low 
Borderline Perfusion 
PAD 

 
2 (9%) 
4 (18%) 
16 (73%) 

 
1 (4%) 
5 (21%) 
18 (75%) 

 
0,030 

Mean Leukocyte 14 ± 9 18 ± 7 0,005 

Leukocyte categories 
Normal 
Leukocytosis 

 
10 (45%) 
12 (55%) 

 
3 (13% 
21 (88%) 

 
0,0013 

Mean Neutrophil 10,4 ± 9,4 13,4 ± 5,5 0,008 

Neutrophils categories 
Normal 
High neutrophil (>8) 

 
11 (50%) 
11 (50%) 

 
6 (25%) 
18 (75%) 

 
0,079 

Mean Lymphocyte 1,74 ± 1,39 1,39 ± 0,64 0,200 

Lymphocyte categories 
Normal 
Low lymphocyte 
High lymphocyte (>4) 

 
15 (68%) 
6 (27%) 
1 (4,5%) 

 
15 (63%) 
9 (38%) 
0 (0%) 

 
0,600 

Mean INR 1,36 ± 1,07 1,25 ± 0,37 0,030 

INR categories 
Normal 
High INR (>1,1) 

 
12 (55%) 
10 (45%) 

 
14 (58%) 
10 (42%) 

 
0,400 

Mean NLR 16 ± 17 19 ± 12 0,100 

NLR categories 
Normal 
High NLR (>2) 

 
6 (27%) 
16 (73%) 

 
0 (0%) 
24 (100%) 

 
0,008 

DVT 
No 
Yes (Score >1,5) 

 
5 (23%) 
17 (77%) 

 
6 (25%) 
18 (75%) 

 
0,009 

 
The clinical characteristics of diabetic foot wounds 
can be seen in Table 1. A total of 40 respondents had 
ulcers or gangrene. Most of the respondents were 
already in the final stage based on the Rutherford 
(87%) and Fontaine (89.1%) classifications. The 
majority of patients with the PAD category had 
amputation as many as 14 people. The majority of 
patients had DVT (76.1%) and as many as 18 or 52% 
of patients had undergone amputation. 
 
Differences among patients' baseline and clinical 
characteristics were evaluated by Chi-square test, 
and data analysis of variables based on the incidence 
of amputation as shown in Table 5.2 found a 
significant association between amputation and 
gender (p=0.008) and CHF factor (p=0.04). 
Statistical test results with Chi-square also showed a 
significant relationship between amputation and 
differences in mean leukocytes (p=0.005), mean 
neutrophils (p=0.008), and high NLR values 
(p=0.008). 

 
 
 

Factors predictive of amputation in patients 
with CLI 
Differences among baseline and clinical 
characteristics of patients were evaluated by Chi-
square test, data analysis of variables based on the 
incidence of amputation as shown in Table 2 found a 
significant association between CHF and amputation 
in CLI patients (p=0.040). In this study, it was found 
that ABI had a significant relationship with the 
incidence of amputation in CLI patients (p=0.030). 
The results of statistical tests show that high NLR has 
a significant relationship with amputation in CLI 
patients (p=0.008). This study found that INR was 
not significantly associated with amputation in CLI 
patients (p=0.400). The average INR results in this 
study were still within normal limits with the 
administration of anticoagulants such as heparin. 
The results of this study showed no association 
between INR and the incidence of amputation. This 
was attributed to the administration of 
anticoagulants to patients. The results of this study 
showed that DVT had a significant association with 
amputation in CLI patients (p=0.009). 
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TABLE 2: Bivariate test results of predictors of amputation in CLI patients. 
 

Variable 
Not amputated 

(N=22) 
Amputation 

(N=24) 
p-value OR 

CHF 
No 
Yes 

 
14 (63,6%) 
8 (33,3%) 

 
8 (36,4%) 

16 (66,7%) 

 
 

0,040 

 
 

3,500 

ABI value 
ABI Borderline Perfusion 
ABI PAD 

 
2 (66,7%) 

20 (46,5%) 

 
1 (33,3%) 

23 (53,5%) 

 
 

0,467 

 
 

2,300 

NLR categories 
Normal 
High NLR (>2) 

 
12 (66,7%) 
10 (35,7%) 

 
6 (33,3%) 

18 (64,3%) 

 
 

0,040 

 
 

3,600 

Type 2 DM 
No 
Yes 

 
4 (44,4%) 

18 (48,6%) 

 
5 (55,6%) 

19 (51,4%) 

 
 

0,559 

 
 

0,844 

Hypertension 
No 
Yes 

 
8 (47,1%) 

14 (48,3%) 

 
9 (52,9%) 

15 (51,7%) 

 
 

0,936 

 
 

0,952 

 
 

TABLE 3: Multivariate test results CHF, ABI, NLR, Type 2 DM, Hypertension. 
 

Variable p-value OR 
95%CI 

Lower bound Upper bound 

CHF 0,088 3,644 0,825 16,098 

ABI PAD 0,937 0,896 0,059 13,663 

NLR 0,128 2,819 0,742 10,711 

Type 2 DM 0,772 0,157 0,157 3,955 

Hypertension 0,609 0,154 0,154 2,991 

The R2 value generated from this multivariate 
analysis was 0.203 which means that these variables 
could only predict the incidence of amputation by 
20.3%. The results of this analysis were supported 
by a P value of 0.179, which means it is not 
statistically significant. From the multivariate 
analysis, the variables of CHF and high NLR still had 
an increased risk of amputation, but other variables 
including PAD based on ABI, T2DM, and 
Hypertension failed to show an increased risk of 
amputation in patients. The presence of CHF 
increased the risk of amputation up to 3.64 times 
higher compared to patients without a history of CHF 
after controlling for the variables of PAD, high NLR, 
type 2 DM, and hypertension. 
 
However, this OR is not supported by a significant P 
value of 0.088. This may be due to the relatively small 
sample size to prove significance. High INR values 
can also increase the risk of amputation in patients 
up to 2.82 times higher after controlling for other 
variables, but it was also not shown to be statistically 
significant with a P value of 0.128. Other variables 
such as T2DM, hypertension, and PAD were 
protective factors in multivariate analysis. However, 
these protective factors were all not supported by 
significant P values, so these results cannot be 
validated and require further research with a larger 

sample size given that these variables may have a 
causal effect on the incidence of amputation in 
patients. 
 
DISCUSSION 
Characteristics of Research Subjects 
Respondents' Age Characteristics 
The results of this study showed that the mean age 
of respondents was 64 ± 11.73 years. CLI patients 
are similar to a population that is older on average 
than non-CLI patients. In one study, more than a 
quarter were 80 years old or older in this study 
population. However, almost one-fifth of them were 
less than 65 years old which is the working-age 
population. Younger patients had a lower risk of 
mortality than older patients, but the sex-relative 
risk ratio at the same age was higher in younger 
patients. In addition, the incidence of major 
amputation was higher in the younger population 
(Takahara M et al., 2020). 

 
Respondents' Gender Characteristics 
The most common gender was female at 57%. 
However, this is different from the study that 
showed males were more dominant (more than 
60%). This may be due to the comorbid influence of 
the study, which was occupied by type 2 diabetes 
mellitus. 
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This study was occupied by type 2 diabetes mellitus. 
In the case of diabetes mellitus, it is usually 
dominated by women (Kautzky-Willer et al., 2016). 
 
Based on the results of the analysis, there is a 
significant difference between the risk of amputation 
based on gender, with more female patients 
experiencing amputation than men (p = 0.008). This 
is different from a study conducted by Mentias et al. 
in 2020 in America showing a higher incidence of 
amputation compared to women with a proportion 
of 2.5% versus 1.9%, and this difference was 
statistically significant (P = 0.04). In a study 
conducted by Torbjörnsson et al. in 2019 in Sweden, 
out of 855 patients with CLI, the risk of amputation 
in men was slightly higher than in women but 
statistically, this relationship was not significant (P = 
0.028). 
 
Comorbidity Characteristics of Respondents 
The most common comorbidities in this study were 
type 2 DM where as many as 19 people with type 2 
DM experienced amputation. Then followed by 
hypertension where as many as 15 people with 
hypertension experienced amputation. Patients with 
comorbid renal failure who experienced amputation 
were 11 people. Patients with a history of smoking 
who experienced amputation were 16 people. 
Research by Rollins et al in 2013 showed that a 
history of smoking, diabetes mellitus with high 
HbA1c levels, high non-HDLC levels, and kidney 
failure, as well as obesity, are known as major 
accelerators of atherosclerosis, or vascular aging 
(Rollins et al., 2013). 
 
The results of several studies show that patients with 
DM are at four times greater risk of developing CLI 
than patients without DM. This is because patients 
with DM often have peripheral neuropathy with 
sensory dysfunction which is thought to contribute 
to lower limb ulcers and progressive tissue loss in 
patients with CLI. The Rutherford and Fontaine 
classification were originally created to help 
clinicians make amputation decisions and predict 
patient outcomes. Amputation in the PAD population 
is usually performed in the case of CLI. A study 
showed data that there has been a decrease in the 
rate of major amputations in the CLI population over 
the last 2 decades since the use of this classification 
(Levin et al., 2019). 
 
Predictors of CHF with amputation in patients 
with CLI 
This study found that CHF had a significant 
association with the incidence of amputation in CLI 
patients (p=0.040). Patients with patients with 
comorbid CHF 3.5 times increased the incidence of 
amputation in CLI patients (OR: 3,500; 95% CI 
1,039-11,789). The results of another study of heart 
failure in post-randomization patients with major 
amputation showed an association with an 
incidence rate of 34 patients (15.7%) of the total 
sample (Long et al., 2020). The decreased or low 
level of tissue perfusion in CHF has an impact on the 
decrease in oxygen present in the tissues, especially 
the extremities. 

This study also showed a significant difference 
between CLI patients with CHF and those without 
CHF, patients with CHF risk experienced more 
amputations. The results of this study are similar to 
research conducted by Nishijima et al. 2017 in Japan 
which showed from 129 patients with CLI, there 
were 83 patients (69%) patients with CHF disorder, 
and 82% of this group underwent major amputation, 
and 63% of this group underwent minor amputation. 
The incidence of CHF was higher in patients with 
major amputation (P = 0.042). 
 
Another study by Constantinescu et al. (2013) also 
showed an association between CHF and amputation in 
CLI showing decompensated congestive heart failure 
seems to be more prone to unfavorable progression of 
minor or major amputations performed below the 
knee. This may be due to more severe atherosclerotic 
involvement, making minor amputations insufficient. 
Severe cardiac involvement may also lead to low 
cardiac output, with insufficient blood supply to the 
lower extremities, or may lead to acute ischemia of the 
atherosclerotic field through emboligenic mechanisms. 
 
Predictors of ABI with Amputation in Patients 
with CLI 
In this study, it was found that ABI had a significant 
association with the incidence of amputation in CLI 
patients (p=0.030). Patients with the “Borderline 
Perfusion” category 1.34 times increased the 
incidence of amputation in CLI patients (OR: 1,340; 
95% CI 1,161-18,624), and the “PAD” category 1.5 
times increased the incidence of amputation in 
patients (OR: 1,500; 95% CI 1,271-31,575). Research 
by Paskiewicz et al in 2021 showed the relationship 
between ABI and amputation in CLI, namely 
individuals with low ABI (≤0.90), low ABI at the 
threshold (0.91-1.00), and ABI 1.01 to 1.10 times 
increased the occurrence of severe leg CLI and 
ischemic leg amputation compared to people with 
normal ABI (1.11-1.20) (Paskiewicz et al., 2021). 
 
An elevated or unmeasured ABI was shown to be an 
independent predictor of major amputation. In these 
cases, the ABI is artificially raised as higher cuff 
pressure is required to compress the stiff artery. The 
artery may not even be compressible at all, resulting 
in an unmeasurable ABI. Previous studies looked at 
the prognostic value of ABI for heart disease and 
mortality in high-risk populations. Its predictive value 
for established CLI has been less studied. Three 
externally validated prediction models focusing on 
CLI patients did not include ABI. Only the Project 
Engineering Ex-Vivo Venous Grafts by Transfection III 
(PREVENT III) model reported amputation-free 
survival (AFS), the most important clinical outcome 
parameter for CLI. Ninety-five percent of patients with 
high/unmeasured ABI underwent major amputation 
or died within 5 years. A high/unmeasurable ABI 
indicates a poorly compressible or incompressible 
artery in the lower extremities (Spreen et al., 2018). 
 
ABI values (and corresponding ankle pressures) are 
useful for predicting the limb output of CLI patients. 
Ankle pressures <50 mm Hg are associated with a 
higher risk of amputation. 
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An increased risk of amputation has been reported in 
ABI values <0.50 in non-revascularized patients with 
foot ulcers. An ABI of 0.90 is strongly associated 
(odds ratio: 8.2) with a 7-year amputation risk in 
people with diabetes mellitus. Some studies report 
greater accuracy of ankle pressure, rather than ABI, 
for predicting extremity clinical prognosis (Marston 
et al., 2006). 
 
Predictors of NLR with Amputation in Patients 
with CLI 
Statistical test results showed that high NLR had a 
significant association with amputation in CLI 
patients (p=0.008). Patients with high NLR 2.5 times 
increase the incidence of amputation in CLI patients 
(OR: 2.500; 95% CI 1.710-3.654). Another study 
regarding the relationship between NLR and 
amputation was proposed by (Ye et al., 2020) which 
showed the results of NLR having a positive 
relationship with the severity of lower extremity 
peripheral arterial disease and having a higher ratio 
related to poor prognosis, especially the risk of re-
hospitalization for one year. Higher NLR also 
correlated with mortality within one year. 
 
Another study by (Luo et al., 2015) showed NLR is an 
independent predictive factor for amputation in 
critical limb ischemia patients. Patients with a post-
treatment neutrophil-lymphocyte ratio ≥3.8 were 
most likely to undergo amputation; amputation-free 
survival usually occurred in patients with a post-
treatment neutrophil-lymphocyte ratio <3.8. CLI is 
one type of long-term atherosclerosis, and the 
development of fibrosis is often associated with an 
immune inflammatory response. Fibrosis, which 
aggravates ischemia, is caused by recurrent local 
inflammatory responses involving neutrophils and 
lymphocytes. NLR is a good systematic inflammatory 
marker that indicates inflammatory disease. NLR 
predicts late events in other medical fields, such as 
myocardial ischemia and severe sepsis. When severe 
ischemia occurs and infection and immune disease 
are not ruled out simultaneously, a systematic 
increase in NLR post-NLR may indicate an 
irreversible ischemic condition that can lead to late 
events, such as amputation. Another study by 
(Mughal et al., 2019) also showed high NLR values 
were associated with a lower one-year survival rate 
(53%) than low NLR values (78%). 
 
Another study showed preoperative NLR values > 
3.95 were associated with primary patency failure 
within 12 months (16.47% vs. 89.21%; p < 0.0001), 
with higher amputation rates (42.35% vs. 2.88%; p < 
0.0001), and with higher mortality rates (27.06% vs. 
2.88%; p < 0.0001). Moreover, according to ROC 
analysis, depending on the Rutherford classification, 
NLR values > 3.95 and PLR values > 142.13 were 
associated with all significant adverse events, except 
death in RC 2, and amputation and mortality in RC 5. 
NLR may increase clinical susceptibility to poor 
outcomes after revascularization, making it the first 
line in a series of predictable biochemical 
surveillance (Russu et al., 2022). 
 
 

Predictors of Type 2 Diabetes Mellitus with 
amputation in patients with CLI 
In this study, diabetes mellitus was not associated 
with amputation in patients with CLI with an odds 
ratio of 0.788 and a confidence interval of 1.577 - 
0.3955. Although in theory diabetes mellitus is 
associated with amputation in PAD patients. This 
may be because the patient's blood sugar is already 
controlled. Costa, et al. showed that the highest 
prevalence of amputation in patients with diabetes 
mellitus was found in the elderly, especially in the 
group aged more than 60 years, while in this study 
the mean age was 64 + 10 years and 64 + 13 years in 
the non-amputated and amputated groups, but the 
study showed that the increase in amputation rates 
in diabetics was seen in patients with other 
comorbidities such as physical inactivity, smoking, 
heart disease, stroke, chronic renal failure, and 
diabetic foot, while in this study other comorbidities 
were not assessed (Aryaputra et al., 2023; Costa et 
al., 2020). 
 
A study showed that T2DM duration > 20 years, 
hypertension, and diabetic ulcer with Wagener 
classification > 4 were predictors of amputation in 
T2DM patients. Diabetic ulcer is the most severe and 
common complication and the main cause of 
hospitalization. Some studies have shown that T2DM 
can increase the risk of lower limb amputation up to 
20-fold. However, a study showed that there are 
other factors in patients with diabetes mellitus that 
are associated with amputation incidence such as 
duration of T2DM. In addition, the presence of 
nephropathy or neuropathy. T2DM patients with 
hypertension are also associated with faster 
microvascular and macrovascular complications. 
Treatment of T2DM is also related to the amputation 
risk of patients with T2DM (Nouira et al., 2023; 
Zerovsnik et al., 2022). 

 
Predictors of Hypertension with Amputation in 
Patients with CLI 
Hypertension can cause arteries to stiffen as it can 
affect the release of vasoactive factors from the 
endothelium and adversely affect systemic arterial 
vessels resulting in lower extremity arterial disease. 
Peripheral arterial disease is a form of 
atherosclerosis that mostly occurs in the lower 
extremities. Hypertension can cause blood vessels to 
stiffen due to integrin activation and talin 
recruitment resulting in the formation of focal 
adhesion complexes and subsequent signaling 
pathways. The findings of this study showed that 
hypertension had no impact on the incidence of 
amputation of CLI patients with an odds ratio of 
0.679 and a confidence interval of 0.1544 - 2.991. 
This finding is in contrast to the study by Pinto et al 
which showed that PAD patients who underwent 
amputation tended to have high levels of arterial 
stiffness compared to those who did not undergo 
amputation. This difference may be due to the 
administration of hypertension drugs such as 
calcium channel blockers (CCBs) that can 
significantly improve peripheral arterial disease 
(Mendes-Pinto et al., 2021; Xu et al., 2022).
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CONCLUSIONS 
Based on the analysis of demographic 
characteristics, most of the respondents were 
female (57%). The mean age of respondents was 64 
± 11.23 years with the most comorbid diseases. 
Congestive Heart Failure (CHF) and NLR > 2 
increased amputation risk 3.6 and 2.8 times higher 
respectively but ABI, type 2 DM, and hypertension 
did not increase amputation risk in CLI patients. 
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