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To evaluate the value of apolipoprotein A-I, B, and the apoB/Al ratio in the diagnostic of peripheral artery
disease among patients with diabetes, we conducted a cross-sectional study of which they underwent clinical
evaluation, standardized Doppler ultrasound and blood test. Area under the Receiver Operating Characteristic
curve method was employed to estimate the discriminatory ability of apolipoprotein A-I, apolipoprotein B, and
the ApoB/A-I ratio. A total of 159 patients were included. ApoA-I, ApoB, and the ApoB/A-I ratio show statistically
significant associations with most clinical and Doppler ultrasound characteristics of PAD. In Pearson’s correlation
analysis, apolipoproteins showed a stronger correlation with ABI than the traditional lipid profile. The AUROC was
0.714 (95%CI: 0.635-0.794), 0.300 (95%CI: 0.219 - 0.380) and 0.604 (95%ClI: 0.516 — 0.692) for apoB/A-I ratio;
apoAl and apoB, respectively. The probability apoB/A-I cutoff of 0.666 had a sensitivity of 0.682 and a specificity
of 0.662. Apolipoprotein Al and Apolipoprotein B are tests with considerable potential in diagnosing peripheral
arterial disease in patients of type 2 diabetes mellitus patients. Further studies are needed with larger sample sizes,
and employing imaging diagnostic modalities with higher reliability as the gold standard (MSCT angiography).
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. INTRODUCTION

The global prevalence of type 2 diabetes
mellitus (T2DM) in the age group of 20 -
79 is currently estimated at 10.5% of the
global population, equivalent to 536.6
million people. This number is projected to
increase to 12.2% of the global population,
equivalent to 783.2 million people by the
year 2045." T2DM is a major risk factor for
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the development of atherosclerosis, as well
as an increased incidence of disability and
mortality associated with cardiovascular
diseases.? Peripheral arterial disease (PAD)
is a condition characterized by localized
atherosclerosis resulting in insufficient regional
blood supply to the extremities. The presence
of PAD is associated with an increased risk
of limb amputation and serves as an indicator
of atherosclerosis in larger arteries such as
the coronary, cerebral, and renal arteries,
contributing to an elevated risk of myocardial
infarction, stroke, and mortality.®

Diabetes management requires a
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multifaceted approach, with a specific focus
on PAD screening. While recent tools such as
ultrasonography and Ankle-Brachial Index (ABI)
measurement have been employed for PAD
detection, their widespread utilization faces
certain limitations. The ABI, for example, is time
consuming, relies on precise blood pressure
measurements, and in the presence of arterial
stiffness common in individuals with diabetes,
it may underestimate the severity of PAD. The
widespread use of ultrasonography is limited
by equipment availability and the need for
specialized expertise in cardiology ultrasound,
especially in low and middle income countries.
Furthermore, the characteristics of PAD in
patients with T2DM include diffuse, multi-
level, and multi-branch lesions, predominantly
affecting small peripheral arteries. This
makes it increasingly challenging and time-
consuming to assess the degree of vascular
stenosis using ultrasound, potentially leading to
inaccuracies in evaluation. As such, in certain
settings, including primary care and emergency
medicine, alternative approaches are required.

Evidence from recent studies has shown that
lipid-related proteins, particularly apolipoprotein
A-land B, are more effective indicators than LDL
cholesterol and other blood lipid components in
predicting the risk of myocardial infarction.*®
These apolipoprotein tests are easily accessible,
less invasive, and are increasingly recognized
for their value in diagnosis, prognosis, and
estimating the risk of arterial occlusion. Recent
studies indicate that the association between
an increased apolipoprotein B/A-l ratio and
the risk of arterial occlusion may extend to
peripheral arteries, making it a specific indicator
for all arterial occlusive events.”® However, to
date, there has been no study evaluating the
significance of these markers in screening for
PAD in T2DM individuals. Therefore, our study

aims to fill this gap by evaluating the diagnostic
value of apolipoprotein A-l, B, and the apoB/Al
ratio in the T2DM population.

Il. MATERIALS AND METHODS

1. Subjects

Patient eligibility

Eligible participants included individuals
diagnosed with type 2 diabetes mellitus
according to the 2022 American Diabetes
Association (ADA) criteria, as outlined below:
(1) fasting plasma glucose levels = 126 mg/dL
(7.0 mmol/L), where fasting is defined as no
caloric intake for at least 8 hours; or (2) 2-hour
postprandial glucose (2-h PG) levels = 200 mg/
dL (11.1 mmol/L) during oral glucose tolerance
test, conducted as per the World Health
Organization guidelines, using a glucose load
containing the equivalent of 75 g anhydrous
glucose dissolved in water; or (3) hemoglobin
A1C levels =z 6.5% (48 mmol/mol), determined
in a laboratory using a method certified by the
National Glycohemoglobin  Standardization
Program and standardized to the Diabetes
Control and Complications Trial assay; OR
(4) In a patient exhibiting classic symptoms
of hyperglycemia or hyperglycemic crisis, a
random plasma glucose level = 200 mg/dL
(11.1 mmol/L).

Exclusion criteria included: (1) type 1
diabetes, specific types of diabetes due to
other causes and gestational diabetes mellitus;
(2) acute lower limb ischemia; (3) stenosis of
the lower limb arteries in Takayasu’s disease,
Buerger’s disease, Raynaud’s syndrome; (4)
other causes of peripheral arterial stenosis
(tumors, entrapment syndrome, trauma).

2. Methods
Study design

A cross-sectional study was conducted
from August 2022 to July 2023 at the Vietnam
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National Heart Institute and National Hospital of
Endocrinology in 159 patients diagnosed with
type 2 diabetes mellitus.

Data collections

The participants underwent a comprehensive
clinical evaluation, which included physical
examination, medical history review,
standardized Doppler ultrasound and blood
test. At the beginning of the study, demographic
characteristics, comorbidities, smoking status,
current medications for diabetes treatment,
diabetes duration and complications were
documented. Blood tests included fasting
plasma glucose, hemoglobin A1C, total
cholesterol, triglycerides, low-density lipoprotein
cholesterol (LDL-C), high-density lipoprotein
cholesterol (HDL-C), apolipoprotein A-l, and
apolipoprotein B. Blood glucose control status
was assessed based on A1c level, according to
the specific recommendations of the American
Diabetes Association (ADA) in 2022 as follows:
Achieved: < 7.0%; Not achieved: = 7.0%.

The Ankle-Brachial Index serves as a pivotal
non-invasive diagnostic tool for the assessment
of PAD. According to a standardized protocol,
ABI measurements were conducted by a trained
physicians of the research team, using Doppler
ultrasound technology in conjunction with blood
pressure cuffs (LifeDop 250 Series Hand-Held
Doppler with 8MHz Vascular Probe). Prior to
measurement, patients are positioned supine,
allowing for a brief resting period. The Doppler
probe is strategically applied to detect arterial
signals at the brachial artery, dorsalis pedis,
and posterior tibial arteries. Systolic blood
pressure readings are then obtained at each
location, and the ABI is calculated by dividing
the highest ankle pressure by the highest arm
pressure. If there is a discrepancy between the
values obtained from the left and right sides, the
lowest result would be considered to represent

the patient's ABI value. The ABI values are
subsequently classified based on the following
clinical significance: (1) > 1.3: Arterial stiffness/
calcification; (2) 0.9 - 1.3: Normal; (3) 0.7 -
0.9: Mild peripheral arterial disease; 0.4 - 0.7:
Moderate peripheral arterial disease; < 0.4:
Severe peripheral arterial disease.

Doppler ultrasound was conducted by an
independent cardiologist who was blind to the
clinical and lipid profile data, at 21 locations:
abdominal aorta, common iliac, internal iliac,
external iliac, common femoral, deep femoral,
superficial femoral, popliteal, anterior tibial,
posterior tibial, dorsalis pedis. Stenosis degree
was determined as % Stenosis = [1 — (stenotic
lumen diameter/post-stenotic arterial segment
diameter)] x 100%. Results were categorized
using North American Symptomatic Carotid
Endarterectomy Trial (NASCET) criteria:
(0) Normal; (1) Mild stenosis (< 50% vessel
diameter); (2) Moderate stenosis (50% - 69%
vessel diameter); (3) Severe stenosis (70% -
99% vessel diameter); and (4) Total occlusion.

Based on the Doppler ultrasound results,
patients were categorized into one of two
groups: with or without PAD, according to the
2016 American Heart Association/American
College of Cardiology (AHA/ACC) criteria.® This
includes ABI < 0.9 and/or Doppler ultrasound
revealing stenosis or occlusion of 2 50% of the
arterial diameter in the lower extremities.

Patients with PAD would be further
evaluated regarding PAD duration, medication,
signs and symptoms, which included
claudication, ischemic rest pain, cold feet,
purple discoloration, dry skin, and necrosis.
Clinical examination of peripheral arteries was
conducted in the femoral artery (within the
Scarpa triangle), the popliteal artery (at the
popliteal fossa), the anterior tibial artery (at the
ankle), and the posterior tibial artery (at the
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posterior tibial fossa), and was categorized as
symmetrical/pulse present on both sides, or
asymmetrical/absent pulse on one or both sides.
Based on clinical characteristics, patients were
classified according to the Rutherford clinical
classification as follows: 0 - no symptoms; 1 -
mild claudication; 2 - moderate claudication; 3
- severe claudication; 4 - ischemic rest pain; 5
- minor tissue lost; 6 - major tissue lost.

Statistical analysis

Continuous variables were presented as
mean and standard deviation, categorical
variables were presented as frequencies and
percentages. Horizontal stacked bar charts
were utilized to illustrate the distribution
of degrees of arterial stenosis in Doppler
ultrasound. Spearman’s correlation coefficient
test and scatter plot were employed to estimate
the correlations between ABI and traditional lipid
profile/apolipoproteins. Differences between
two groups for continuous variables with a
normal distribution were assessed using the
t-test. For continuous variables without a normal
distribution, differences between two groups
were assessed using the Mann-Whitney test or
Kruskal-Wallis test. Differences for categorical
variables were assessed using the Chi-
square test or Fisher’s exact test. Multivariate
logistic regression was employed to adjust
for potential confounding factors (including
age, gender, comorbid hypertension, smoking
status, glycemic control, and LDL cholesterol
levels) in assessing the relationship between
apolipoproteins and the presence of PAD.
AUROC (Area Under the Receiver Operating
Characteristic curve) was employed to estimate
the discriminatory ability of apolipoprotein
A-l, apolipoprotein B, and the ApoB/A-l ratio
in distinguishing between patients with and
without PAD.

3. Research ethics

The study was conducted in accordance
with the Declaration of Helsinki and approved
by the Institutional Review Board of Hanoi
Medical University under decision No. 2288/
Qb-DHYHN dated July 15" 2023. Informed
consent was obtained from all patients before
participating in the study. The investigators
were responsible for protecting the privacy
and confidentiality of patients as per Vietham'’s
regulations and Good Clinical Practice.

Ill. RESULTS

A total of 159 patients were included in
this study. Compared to the non-PAD group,
the PAD group had a higher rate of male
patients (78.8% vs. 48.6%), older age (71.34
+ 9.41 vs. 61.46 = 11.58), lower prevalence of
overweight (31.8% vs. 47.3%), and a higher
smoking prevalence (77.6% vs. 14.9%). Among
the comorbidities, hypertension was the most
common (57.9%). The PAD group primarily
consisted of patients using oral medication
alone (32.7%) and insulin (40.3%), while the
non-PAD group mainly included patients using
insulin  (39.2%) and combined insulin/oral
medication (35.1%). In comparison to the non-
PAD group, the PAD group had a higher rate
of achieving target glycemic control (36.5%
vs. 16.2%) and a higher rate of cases without
complications (56.5% vs. 24.3%). Claudication,
rest ischemic pain and necrosis were observed
in 56.5%), 60% and 37.6% of the patients in PAD
group, respectively. The majority of patients in
the PAD group were classified as Rutherford I
(29.4%), IV (24.7%) and V (32.9%), and most
of them were using statins (93% in the PAD
group and 100% in the non-PAD group). The
demographic and clinical characteristics of the
participants are presented in Table 1.
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Table 1. Demographic and clinical characteristics (n = 159)

Characteristics Overall PAD No PAD 0
(n =159) (n = 85) (n=74)
Male, n (%) 103 (64.8) 67 (78.8) 36 (48.6) < 0.001
Age (years), mean + SD 66.74 +11.55 71.34 +9.41 61.46 +11.58 < 0.001
BMI group, n (%)
Underweight 9(5.7) 9(10.6) 0
Normal 88 (55.3) 49 (57.6) 39 (52.7) 0.003
Overweight 62 (39.0) 27 (31.8) 35 (47.3)
Comorbidities, n (%)
CAD 19 (11.9) 17 (20.0) 2(2.7) 0.001
HF 10 (6.3) 9(10.6) 1(1.4) 0.021
HTS 92 (57.9) 50 (58.8) 42 (56.8) 0.872
Stroke 11 (6.9) 7(8.2) 4(5.4) 0.546
Asthma/COPD 1(0.6) 0 1(1.4) 0.465
CKD 9(5.7) 2(24) 7(9.5) 0.083
Cancer 4(2.5) 2(24) 2(2.7) 1.000
Smoker, n (%) 77 (48.4) 66 (77.6) 11 (14.9) <0.001
Diabetes duration (months),
mean + SD 90.69 +81.76 68.95+62.55 115.65+93.73 <0.001
Diabetes medication, n (%)
Lifestyle modification 9 (5.7) 1(1.2) 8 (10.8)
Oral medication 52 (32.7) 41 (48.2) 11 (14.9)
Insulin 64 (40.3) 35 (41.2) 29 (39.2) <0.001
Oral medical plus Insulin 32 (20.1) 6(7.1) 26 (35.1)
Others 2(1.3) 2(24) 0
No complications, n (%) 66 (41.5) 48 (56.5) 18 (24.3) <0.001
FPG (mmol/l), mean + SD 9.99 £ 3.69 9.69 £ 3.29 10.34 £4.09 0.267
A1c (%), mean = SD 8.77 £ 2.06 8.57 £ 1.92 8.99 +2.20 0.206
Glycemic control achieved, n (%) 43 (27.0) 31 (36.5) 12 (16.2) 0.004
PAD duration (months), mean + SD - 3.80+7.92 - -
PAD signs and symptoms, n (%)
No symptoms - 4(4.7) - -
Claudication - 48 (56.5) - -
66 JMR 184 E15 (11) - 2024



Characteristics Overall PAD No PAD p
(n = 159) (n =85) (n=74)
PAD signs and symptoms, n (%)
Rest ischemic pain - 51 (60.0) - -
Cold feet - 40 (47.1) - R
Purple discoloration - 38 (44.7) - -
Dry skin - 43 (50.6) - -
Necrosis - 32 (37.6) - -
Asymmetrical/absent pulse
Femoral artery - 55 (64.7) - -
Popliteal artery - 55 (64.7) - -
Anterior tibial artery - 60 (70.6) - -
Posterior tibial artery - 60 (70.6) - -
PAD medications
Antiplatelet - 77 (90.6) - -
Statin - 79 (93.0) 74 (100) 0.735
None - 6 (7.0) - -
ABI group, n (%)
>13 0 0 0
0.9-1.3 76 (47.8) 3(3.5) 73 (98.6)
0.7-0.9 25 (15.7) 24 (28.2) 1(1.4) <0.001
04-0.7 44 (27.7) 44 (51.8) 0
<04 14 (16.5) 14 (16.5) 0
Rutherford, n (%)
| - 0 -
I - 2(24) -
0 - 25 (29,4) -
v - 21 (24,7) - )
\ - 28 (32,9) -
VI - 9(10,6) -

PAD, peripheral artery disease; BMI, body mass index; CAD, coronary artery disease; HF,
heart failure; HTS, hypertension; COPD, chronic obstructive pulmonary disease; CKD, chronic
kidney disease; FPG, fasting plasma glucose; TC, total cholesterol; LDLC, low-density lipoprotein
cholesterol; HDLC, high-density lipoprotein cholesterol; TG, triglycerides; ABI, ankle-brachial index;
SD, standard deviation. Variables in bold are statistically significant
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The arterial stenosis degrees
distributed evenly between the left and right
sides, and gradually increased from central to
peripheral regions. Specifically, in the pelvic
level, the prevalence of mild stenosis, moderate
stenosis, and severe stenosis to total occlusion

were

Normal

L

Mild stenosis

was 10-30%, 3 - 10%, and 0 - 10%, respectively.
In the thigh level, these rates were 30 - 60%, 10
- 20%, and 0 - 15%, respectively. In the below-
knee level, the rates were 30 - 60%, 10 - 20%,
and 5 - 25%, respectively. Degrees of arterial
stenosis are presented in Chart 1.
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Chart 1. Degrees of arterial stenosis

There are few statistically significant
associations between TC, LDLC, HDLC, and
TG with the clinical and Doppler ultrasound
characteristics of PAD. The mean HDLC level
in patients with claudication/rest ischemic pain
was lower than that of the asymptomatic group
and lower in patients with necrosis than those
without necrosis. The mean TC, LDLC, and TG
levels in patients with multi-level stenosis were
lower than those in the group without multi-
level stenosis. Meanwhile, ApoA-I, ApoB, and
the ApoB/A-I ratio show statistically significant
associations with most clinical and Doppler
ultrasound characteristics of PAD. The mean

decreasing with the increasing severity of ABI
and Rutherford levels. In contrast, ApoB level
and ApoB/Al ratio are higher in patients with
claudication, ischemic rest pain, and necrosis,
increasing with the increasing severity of ABI
and Rutherford levels. The mean ApoAl level
in patients with stenosis > 50%, total occlusion,
and multilevel stenosis was lower; conversely,
the mean ApoB level and ApoB/Al ratio in the
group with > 50% stenosis, total occlusion,
and multilevel stenosis were higher than in
the group without these characteristics (Table
2). A similar finding was revealed in Pearson’s
correlation analysis, where apolipoproteins
showed a stronger correlation with ABI than the
traditional lipid profile (Chart 2).

ApoAl level was higher in asymptomatic
patients and patients without necrosis,
68
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Chart 2. Associations between traditional lipid profile and apolipoproteins with ABI (n = 159)

After adjustment for gender,
hypertension, smoking status, glycemic control
status and LDLC level; apolipoprotein B and
apoB/A-I ratio remained as independent factors
associated with a higher likelihood of having
PAD in patients with diabetes, with OR of 1.028
and 1.027, respectively. After adjustment for

age,

age, gender, hypertension, smoking status,
status and LDLC level;
apolipoprotein B and apoB/A-I ratio remained
as independent factors associated with a
higher likelihood of having PAD in patients
with diabetes, with OR of 1.028 and 1.027,
respectively. (Table 3)

glycemic control

Table 3. Factors associated with peripheral artery disease in patients with diabetes (n = 159)

Model 1 Model 2 Model 3
Factor OR p OR p OR p
Age 1190 <0.001 1.208 <0.001 1.194 <0.001
Gender (male vs female) 1.130 0.881 1.286 0.765 1.251 0.787
HTS (yes vs no) 0.336 0.112 0.303 0.088 0.384 0.174
Smoking (yes vs no) 38.523 <0.001 51.225 <0.001 37.910 <0.001
Glycemic control achieved (yes vs no) 1.718 0.380 2.040 0.267 1.794 0.348
LDLC 1.121 0.613 0.704 0.207 0.841 0.475
ApoAl 0.987  0.199 - - - -
ApoB - - 1.028 0.018 - -
ApoB/ ApoAl - - - - 1.027  0.014

HTS, hypertension; LDLC, low-density lipoprotein cholesterol; HDLC, high-density lipoprotein
cholesterol; TG, triglycerides; ABI, ankle-brachial index; SD, standard deviation
Variables in bold are statistically significant
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We evaluated the discrimination between
having PAD and not having PAD of the apoA-I,
apoB and apoB/A-I ratio using the ROC curve
(Figure 3). The AUROC was 0.714 (95%CI:
0.635-0.794); 0.300 (95%CI: 0.219-0.380) and

JOURNAL OF MEDICAL RESEARCH

0.604 (95%Cl: 0.516 - 0.692) for apoB/A-I ratio;
apoAl and apoB, respectively. The probability
apoB/A-l cutoff of 0.666 had a sensitivity of
0.682 and a specificity of 0.662.

1.0
AUC ApoB/Al = 0,714 (0,635 - 0,794) AooA
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Chart 3. ROC curve of apoA-l, apoB and apoB/A-I ratio in the prediction of PAD
in patients with diabetes

IV. DISCUSSION

Our results indicated that the apoB/A-I
ratio demonstrated moderate discriminatory
power in diagnosing PAD in diabetic patients.
Additionally, there was an association between
apolipoproteins and PAD clinical characteristics,
as Doppler ultrasound features.
Currently, there is no study assessing the
association of apolipoproteins with peripheral
artery stenosis, except for preliminary evidence
from a systematic review comprising 22 studies,
which indicated that, compared to the non-PAD
group, the PAD group had higher levels of ApoB
(MD: 12.5 mg/dL, 95%CI: 2.14 - 22.87), lower
levels of ApoA-I (MD: -7.11 mg/dL; 95%CI:

as well

-11.94; -2.28), and higher ApoB/A-I ratio (MD:
0.11; 95%CIl: 0 - 0.21)." However, recent
study findings suggested that apoB/A-I ratio is
associated with the severity of coronary artery
stenosis, and paraoxonase (PON and cerebral
artery stenosis."-'* Furthermore, evidence from
recent studies indicated that apolipoprotein
A-l1 and B are more effective than LDLC and
other traditional lipid components in predicting
the risk of occlusional events, including stroke
and myocardial infarction.*® These findings
suggested that apolipoprotein A-I, B, and
the apoB/A-l ratio could be associated with
peripheral artery stenosis as well, making
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them useful indicators for all occlusional
events. Apolipoprotein B and A-I represent two
aspects of the risk of atherosclerotic plaque
formation: apoB reflects the pro-atherogenic
characteristics, while apoA-l represents anti-
atherogenic characteristics. Therefore, the
apoB/apoA-I ratio simplifies the balance in the
cholesterol transport process. A higher apoB/
apoA-| ratio indicates a greater circulation of
cholesterol in the blood, with an increased risk
of cholesterol accumulation in arterial walls,
leading to atherosclerotic plaque formation
and occlusional events. Conversely, a lower
apoB/apoA-I ratio signifies reduced cholesterol
transport to the peripheral region, reinforcing
reverse cholesterol transport and other
beneficial functions, thereby reducing the risk
of occlusional events.5%1°

Our results indicated a limited correlation
between traditional lipid profiles and the
presence and characteristics of PAD in patients
with diabetes. The primary reason explaining
this difference was that the majority of patients
in our study had been previously treated with
statins. Therefore, plasma lipid indices at the
time of examination do not accurately reflect
the impact of pre-existing dyslipidemia. Recent
studies have indicated that using traditional lipid
parameters can lead to errors in assessing the
risk of atherosclerosis. Post hoc analysis from
large randomized controlled trials has shown
that occlusional events occurred even in
patients with LDL cholesterol at target levels.s-®
One of the main reasons for inaccuracies in
estimating the risk of heart disease through
LDL cholesterol levels is the variation of this
index between different laboratories and
testing methods. In a meta-analysis based on
cholesterol measurement trials (Cholesterol
Treatment Trialist), the results revealed that the
fluctuation in LDL cholesterol could be up to 0.5

mmol/L (20 mg/dL), leading to an estimated risk
difference of up to 10% for occlusional events.™
Additionally, LDLC testing does not accurately
estimate LDL molecules representing the
atherosclerotic process when disregarding
the role of small, dense LDL molecules, which
have been proven to exhibit higher atherogenic
properties than larger molecules.

Our study has the following main limitations:
First, patients in this study were all inpatients at
the Vietham National Heart Institute and Vietnam
National Hospital of Endocrinology. Therefore,
the patients, if not hospitalized for PAD,
would typically be those with severe diabetic
complications. As a result, the patient population
in our study may not be representative of the
general diabetic population. Second, there was
a high prevalence of statin use among patients
before study inclusion; however, adjustment for
this factor was not feasible as the statin usage
rate in the PAD group was 100%. We were also
unable to adjust for the duration of statin use
due to inaccuracies in medication recall and a
considerable amount of missing data. Evidence
from previous studies has shown that lipid-
lowering medications, especially statins, directly
impact apolipoproteins. Some medications have
the potential to significantly reduce apoB levels,
while others may increase apoA-l levels, or
affect both types of apolipoproteins. Therefore,
the use of statins may introduce biases in
the association of the apolipoprotein with the
primary outcomes of this study. Finally, the use
of Doppler ultrasound instead of angiography to
determine the study outcomes presents certain
challenges. In diabetic patients, atherosclerotic
lesions tend to progress peripherally, and
the stenosis/occlusion are prone to occur in
multiple arterial levels. This complexity poses
difficulties in assessing stenotic degree using
Doppler ultrasound, which inevitably leading to
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inaccuracies in data collection.

V. CONCLUSION

Apolipoprotein Al and Apolipoprotein B are
tests with considerable potential in diagnosing
peripheral arterial disease in patients of
type 2 diabetes mellitus patients. However,
to ascertain the value of these tests, further
studies are needed with larger sample sizes, on
populations with a broader spectrum of diabetes
and PAD severity, and employing imaging
diagnostic modalities with higher reliability as
the gold standard (MSCT angiography).
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