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Background

Medial arterial calcification (MAC), frequently associated with diabetes mellitus (DM)
and chronic kidney disease (CKD), is a systemic vascular disorder leading to stiffness
and incompressible arteries. These changes impede the accuracy of bedside tests to
diagnose peripheral arterial disease (PAD). This review aimed to evaluate the reliability
of bedside tests for the detection of PAD in patients prone to MAC.

Methods

A systematic search (Pubmed, Embase, Web of Science, Cochrane, and Emcare) was
performed according to the PRISMA guidelines to identify relevant studies providing
data on the performance of bedside tests for the detection of PAD in patients prone
to MAC. Studies were included when bedside test were compared to a reference
standard. Primary endpoints were the positive and negative likelihood ratios (PLR,
NLR). Methodological quality and risk of bias were evaluated using the QUADAS-2 tool.

Results

In total, 23 studies were included in this review. The most commonly evaluated test
was the ankle-brachial index (ABI), followed by toe-brachial index (TBI), toe pressure
(TP) measurements, and continuous wave Doppler (CWD). The majority of patients
were older, male, and had DM. We found that ABI <0-9 was helpful to diagnose PAD,
but failed to rule out PAD (NLR >0-2). The same applied for TP (NLR >0-3) and TBI (5 out
of 6 studies revealed an NLR >0-2). CWD (loss of triphasic pattern) is reliable to exclude
PAD (NLR 0-0-09), but was only validated in two studies. Overall, methodological
quality was poor which led to risk of bias in 20 studies.

Conclusion

The diagnosis of PAD in patients prone to MAC remains challenging. The ABI
performed reasonably in the diagnosis of PAD, while the CWD (loss of triphasic signal)
can be used to rule out PAD. This systematic review showed that test performances
were generally poor with serious concerns in methodological quality of the included
studies. We therefore counsel against the use of a single bedside test.
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Research in context

Evidence before this study

Peripheral arterial disease (PAD) is an increasing problem worldwide and is intertwined
throughout all medical care. Medial arterial calcification (MAC), common in diabetes
mellitus and chronic kidney disease, decreases the accuracy of bedside tests leading to a
challenge in daily clinical practice. Early identification of PAD is particularly needed in these
patients, allowing for the prompt initiation of cardiovascular risk management (CVRM) and
thus reduce the risk of events.

Added value of this study

This systematic review compiled 23 diagnostic studies regarding 5404 patients prone to
MAC. Overall, no singular bedside test showed sufficient ability to diagnose and rule out
PAD in this patient group. The ankle-brachial index (<0.9 and exclusion of >1.3) seemed
useful to diagnose PAD, while the continuous wave Doppler (loss of triphasic signal)
provided reliable performance to rule out PAD.

Implications of all the available evidence

Both for ruling in and ruling out PAD, the performance of current bedside tests was
disappointing. Generally, risk of bias was high in the included studies with respect to patient
selection and interpretation of the bedside tests. These results should strengthen guideline
recommendations to renounce the use of a singular bedside test for patients prone to MAC.
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Introduction

Peripheral arterial disease (PAD) of the lower extremity is considered a clinical manifestation
of systemic atherosclerosis. It is estimated that more than 200 million people are suffering
from PAD worldwide." Non-invasive bedside tests such as the ankle-brachial index (ABI) are
considered accurate for the diagnosis of PAD. However, the accuracy of bedside testing can
be affected by medial arterial calcification (MAC), leading to falsely elevated and unreliable
results.®

MAC s a complex and poorly understood pathological process resulting in incompressible
arteries due to calcification of the media of the arterial wall. The increase in arterial wall
stiffness impedes bedside diagnostic tools reliant on hemodynamic changes to detect
PAD.”®This process is thought to be characteristic of aging, and is expedited in the presence
of diabetes mellitus (DM) and chronic kidney disease (CKD).>'" Research suggests that MAC
is present in approximately one third of patients with DM, and up to 70% in amputations
for critical limb ischemia.’>'* MAC has been shown to be an independent predictor of
cardiovascular mortality, while another study found that patients with DM and PAD have
an impaired quality of life and an increased risk of adverse cardiac and limb events.’>'¢

While the accurate diagnosis of PAD in patients with MAC can be challenging, timely
recognition of critical limb ischemia and initiation of treatment in this patient population
is pertinent to reduce delayed wound healing, prevent (major) lower limb amputation,
and mortality in diabetic patients with PAD."'8 It is expected that the number of patients
with DM will increase to nearly 370 million people by 2030 worldwide. Therefore, reliable
non-invasive bedside tests to diagnose PAD in patients prone to MAC is of the utmost
importance. Recently two systematic reviews were published regarding bedside tests in
patients with DM.2>2' However, bedside diagnostics should be tested in a wider context.
MAC causes incompressible arteries and is the underlying problem of the poor performance
of the bedside tests. Thus, bedside tests must not only be investigated in patients with DM,
but in all patients prone to MAC such as patients with CKD and an ABI >1.3. A complete
overview of the diagnostic performance of bedside tests in patients prone to MAC is lacking.
Therefore, the aim of this systematic review is to evaluate the reliability of bedside tests
compared to reference imaging techniques for diagnosing PAD in patients prone to MAC.
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Methods

Search strategy

This study was conducted according to the PRISMA (Preferred Reporting Items for
Systematic reviews and Meta-Analyses) guidelines?? and was not registered in a registry.
A literature search was performed in PubMed, Embase (OVID-version), Web of Science,
Cochrane Library, and Emcare until February 2021. The search string and justification
of the strategy can be found in Supplement S1. Two reviewers (JB, SW) independently
screened the titles and abstracts for eligibility of inclusion. Disagreements were resolved
in a discussion meeting between two reviewers (JB, SW). Full text articles of the selected
abstracts were assessed for inclusion, and the data was extracted.

Selection criteria

We aimed to evaluate the reliability of bedside tests compared to reference tests to diagnose
PAD. Bedside tests were considered as any non-invasive technique to detect PAD at the
point-of-care. These tests should also be readily available and easy in use. To be eligible for
inclusion, studies were required to comply with the following criteria: I) evaluated a bedside
(e.g. ABI, TBI, toe pressure, oximetry, pulsations, Doppler waveform) index test compared
to a reference test; Il) All included patients in the (sub)analyses had to be prone to MAC,
defined as DM, CKD or ABI >1-3; lll) published in English.

Although digital subtraction angiography (DSA) is regarded as the gold standard for
the diagnosis of PAD, it is invasive and carries risks. Magnetic resonance angiography
(MRA),2* computed tomography angiography (CTA),** and duplex ultrasonography
(DUS)* have all been proven to accurately diagnose PAD, and were thus included as
reference tests as well. The primary outcomes of interest regarding diagnostic accuracy
were the positive likelihood ratio (PLR) and negative likelihood ratio (NLR), because these
outcomes reflect the test’s ability to rule in or rule out disease (PAD). The interpretation of
these likelihood ratios is shown in table 1. Furthermore, sensitivity and specificity of the
index tests were also mentioned. We excluded articles that compared bedside tests to each
other, reported insufficient data about PLR, NLR, sensitivity, and specificity, investigated
serum markers, or were case reports.

Data extraction and quality assessment

Data extraction was performed and verified independently by two investigators (JB, SW).
For all articles, extracted data consisted of relevant patient characteristics, the index test
performed, correlated imaging modalities, and the diagnostic value (PLR, NLR, sensitivity
and specificity) of the index test compared to a reference standard. Measures of test
performance such as PLR, NLR, sensitivity, and specificity were extracted and calculated (if
necessary) from the accessible data.
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Positive likelihood ratio (PLR) Negative likelihood ratio (NLR) Interpretation: effect on ability to
rule in/rule out disease

>10 <0.1 Large
5-10 0.1-0.2 Moderate
2-5 0.2-0.5 Small

1 1 No change

Table 1: The interpretation of likelihood ratios and their effect on post-test probability of disease.”!

Methodological quality and risk of bias were assessed using the Quality Assessment of
Diagnostic Accuracy Studies-2 (QUADAS-2) tool, specifically designed for diagnostic
accuracy studies.?

Due to heterogeneity in patient selection, clinical diversity, and the threshold values of
index- and reference tests, a meta-analysis could not be performed.

Role of the funding source
There is no direct or indirect funding to declare. Authors JB and SW had access to the data
and took the decision to submit for publication.

Results

Overview of studies

An overview of the article selection for this systematic review is reported according to
the PRISMA 2020 guidelines (Figure 1).2 A total of 1017 articles were found, of which 23
studies were eventually included, comprising of 6869 patients. Thirteen of the 23 selected
studies included solely patients prone to MAC, described as DM, CKD, or incompressible
arteries (n=4038). A sub-analysis specifically assessing test performance in patients prone
to MAC was performed in the other ten studies (n=1366). Of the studies selected, 12 were
prospective cohort or cross-sectional studies (n=3847), nine were retrospective studies
(n=2837), and two were prospective case-control studies (n=185). In the 23 included studies,
the number of study participants ranged from 16% to 2188,% and the ages of subjects at
baseline ranged from 53 to 77 years old. The diagnosis of DM was specifically noted in
3693 patients. Duration of DM was mentioned in 12 studies,®®3 and ranged from 2 to 24
years. Eleven of the included studies described the application of multiple bedside tests
per patient population, while twelve studies explored the diagnostic value of a singular
bedside test, as shown in table 2. The ABI was the most commonly evaluated bedside
test, mentioned in 18 of the 23 included studies. Table 2 describes the 13 other diagnostic
parameters discussed in this review. Seventeen studies used DUS as the reference standard
for confirming the presence of PAD, and mostly defined >50% stenosis as cut-off value (12
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studies). Alternative reference tests included MRA in three studies, CTA in one study, and

DSA in two studies.

Identification of studies via databases and registers

Records removed before screening:
Duplicate records removed (n = 570)

Records excluded based on double
publication (n = 4)

Reports excluded (n =938)

Records identified from:
s - Pubmed (n="711)
‘§ - Embase (n = 589)
=) - Web of Science (n =91)
§ - Cochrane Library (n = 10)
= - Emcare (n = 185)
- Hand searched (n=1)
Records screened (n = 1017)
Reports assessed for eligibility
o based on title and abstract
£ (n=1013)
=
g
5
9]
Full-text articles assessed for
eligibility (n = 75)
ks
= Studies included in review
S (n=23)
=
[S=|

Full-text articles excluded, with
reasons (n = 52):
- Study population not completely prone to MAC

- No reliable reference test (8)

- No PLR/NLR/sensitivity/specificity analysis (3)
- Inappropriate index test (2)

- Studies published before 2000 (2)

- Remaining/other (4)

Figure 1: Flow Diagram illustrating article selection process according to the PRISMA guidelines.??
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Reliability of bedside tests for diagnosing peripheral arterial disease in patients prone to medial arterial calcification:
a systematic review

Quality assessment of included studies

The results of the quality assessment are illustrated in table 3. Only three?35% of the
included studies were of high methodological quality (i.e. low risk of bias in all domains
assessed). Risk of bias was generally high or unclear with respect to the selection of
participants, and the conduct and interpretation of the index tests and reference standards.
Applicability concerns were generally low with respect to the selection of patients, the
index- and reference tests.

Author & year Risk of Applicability

Bias Concerns

Patient Index Reference Flow & timing Patient Index Reference

selection test standard selection test standard
AbuRahma 2020* Unclear  Low Unclear High Low Low Low
Aubert 2013% Low Low Low Low Low Low Low
Buschmann Low High Unclear High Low Low Low
2018%
Clairotte 2009* High High High Low Low Low Low
Faglia Ezio 2010*° High Low High Low Low Low Low
Homza 2019* Low Low Unclear Low Low Low Low
Hur 20183 Low Low Unclear Low Unclear  Low Low
Janssen 20053 High Low Unclear Low Low Low Unclear
Li 2015% High High Unclear High Unclear  High Low
Normahani 2020* Low Low Low Low Low Low Low
Perriss 2005% High Unclear Unclear High High Low Low
Premalatha 20023* High Low Unclear High Low Low Low
Ro 2013* High Unclear Unclear Low Low Low Low
Saunders 20197  High Unclear Unclear Low Low Low Low
Sonter 20174 Low Unclear Unclear Low Low Low Low
Tehan 2016* Low Low Unclear Low Low Low Low
Tehan 20174 High High Unclear Low Low Low Low
Tehan 20184 High Low Unclear Low Low Low Low
Tehan 2018% High Low High Low Low Low Low
Ugwu 20213 Low Low Unclear Low Low Low Low
Vriens 20183 Low Low Low Low Low Low Low
Williams 20057 High Low Unclear Low High Low Low
Zhang 2010% Low Unclear Unclear High High Low Low

Table 3: Methodological assessment of all included studies based on QUADAS-2 tool.

H = High = if any of the signaling questions for a domain were answered with 'no; potential for bias existed and
was graded as high.

L = Low =if all signaling questions for a domain were answered with ‘yes; the risk of bias was judged as low.

U = Unclear = this category was only used if insufficient data was reported to permit a judgment.
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Ankle-brachial index

Eighteen studies evaluated the ABI to diagnose PAD in patients prone to MAC.282°3146 |n
these studies, 10 different variables were investigated (table 4 shows an overview). In
studies including patients with an ABI >1-3, the PLR ranged between 1-22 and 17, and the
NLR ranged between 0 and 0-69 for an ABI with a threshold of <0-90. When an ABI of <0-9
or >1-3 to 1-4 was defined as abnormal, the PLR and NLR ranges changed to 1-:69-6-17 and
0-44-0-72, respectively.

Ankle pressure

Three studies mentioned an absolute ankle pressure of <70mmHg as the threshold for
diagnosing PAD. In two of these studies, a PLR of 2:25-2-73 and an NLR of 0-67-0-79 were
found to detect PAD.3°333¢ |t was not possible to calculate the PLR/NLR as a result of the
selection of patients in one study. All included patients had >50% stenosis on DSA, so only
the sensitivity of 33% could be given in this study.® A post-exercise reduction of >30mmHg
in systolic ankle pressure showed a lower PLR of 0-68 to detect PAD.*

Toe-brachial index; toe pressure

Six studies investigated the TBI as an index test for PAD (with cut-off values of below
0-70 and 0-75).363739404547 |n these studies, PLRs ranged from 1-62 to 4-26. NLRs fluctuated
between 0 and 0-47. In the three studies that evaluated toe pressure, different cut-off values
were used.3*¥48Vriens et al. used a pressure below 50 mmHg as indicator for PAD, leading
toaPLRof 17-55 and an NLR of 0-56.3 Sonter et al. studied a pressure below 70 mmHg, with
an infinite PLR and an NLR of 0-54.# Tehan et al. used a pressure below 97 mmHg, resulting
ina PLR of 2:67 and an NLR of 0-36.%

Palpable pulsations

Four studies explored the palpation of foot pulses as a bedside test.?3%373° Since these
studies described different criteria for the diagnosis of PAD, these articles will be described
separately. Aubert et al. regarded missing or weak foot pulses as an indicator for PAD,
leading to a PLR of 2:46 and NLR of 0-43.2° Vriens et al. used the absence of foot pulses as
PAD criterion, resulting in a PLR of 1-38 and an NLR of 0-75.3 Williams et al. and Normahani
et al. considered the absence of one or both foot pulses as diagnostic of PAD. This resulted
in PLR/NLR of 1.84/0.31 and 2.22/0.71 respectively.?”*°

Waveform analysis

Waveform analysis, measured at the dorsalis pedis- or posterior tibial artery, is described in
six articles (two studies investigated two techniques).363739444549 \fisyal waveform analysis
was conducted using a Continuous Wave Doppler (CWD) device in five studies, a Duplex
ultrasound scanning (DUS) device in two studies, and photoplethysmography in one
study. Abnormal waveform was heterogeneously defined. Two studies by Tehan et al. and
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Normahani et al. described PAD as the presence of a monophasic or dampened waveform
using CWD, with a PLR ranging from 3-28 to 10-39 and an NLR of 0-19 to 0-28.3%45#° Vrriens
et al. described an infinite PLR and an NLR of 0-15 for the detection of PAD by DUS
waveform analysis, defined as a monophasic or damped waveform. Note that waveform
analysis was not blinded to the reference test in this study.*® Loss of a triphasic pattern is
another parameter for defining PAD and was investigated in two studies using CWD. The
PLR varied between 2-76 and 12-5 and the NLR between 0 and 0-09.57#* The detection of
PAD by photoplethysmography waveform assessment showed a PLR of 7-14 and NLR of
0-24.* Normahani et al. investigated the PAD-scan (waveform analysis performed using
DUS), this is explained in detail in table 2. This technique showed a PLR of 4.06 and NLR
of 0.07.%°

Transcutaneous oxygen pressure

Three studies investigated the reliability of transcutaneous oxygen pressure
(TcP0O2).35% Vriens et al. regarded a pressure below 60 mmHg as PAD, resulting in a PLR of
0-81 and an NLR of 1-:10.3¢ Normahani et al. used a pressure below 40 mmHg, which showed
aPLR of 1.43 and NLR of 0.88.* Faglia Ezio et al. studied pressures below 30 and 50 mmHg,
with a sensitivity of 82% and 100% respectively. Since all patients in this study had PAD
(probably due to patient selection), specificity, PLR and NLR could not be calculated.*®

Other

Novel arterial Doppler flow parameters, the maximum systolic acceleration (ACCmax) and
the relative pulse slope index (RPSI) were explored by Buschmann et al.*’ The ACCmax,
defined as Kmaximum slope of the velocity curve in the systolic phaseX detected PAD
with a PLR of 28-5 and NLR of 0-44 when adopting a cut-off value of <4-4m/sec?. Janssen
et al. described a colour duplex ultrasonography parameter, pulsatility index (Pl), as a
PAD diagnostic test.® Pl is defined as “the ratio of the maximum vertical excursions of the
Doppler’, and showed a PLR of 2:29 and NLR of 0-21 for a threshold of <1.2. A pole test, the
height in centimeters at which the Doppler signal can no longer be detected while passively
elevating the leg, is assessed in one article and showed a PLR 10-29 and NLR 0-74.3¢ Lastly,
a study by Saunders et al. described a Vascular Early Warning System device (VEWS).?”” The
VEWS device functions by measuring changes in blood volume in the microvasculature of
the foot, as detected by infrared optical sensors. This method showed a PLR of 3:65 and
NLR 0-34 when a cut-off of <0-94 was selected to detect PAD.
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Discussion

To the best of our knowledge, this is the first systematic review on bedside tests to diagnose
PAD in patients prone to MAC. While MAC can hamper the performance of bedside tests to
diagnose PAD, only 23 studies investigated the accuracy of bedside tests in patients prone
to MAC. Most studies were performed in Western countries, and included predominantly
older males with DM. The included studies often contained small study populations and
had flaws in methodological quality, raising serious concerns about their reliability. Overall,
the performances of the different bedside tests were generally disappointing and highly
variable between studies.

Worldwide, the ABI is the most frequently used bedside test to diagnose PAD.*° In 18 studies
that evaluated the ABI, 10 different ABI variables were investigated (Table 4) in which the
ABI threshold or study population (ABI >1-3 included or excluded) differed. In most studies
an ABI <0-90 was defined as abnormal, followed by four studies that considered an ABI of
<090 and >1-3-1-4 as PAD. Two studies investigated an ABI threshold of 0-9 and excluded
patients with an ABI >1-3,3%% which is in line with current guidelines®*® in which patients
with an ABI >1-3-1-4 should undergo alternative tests. In these two studies,??** the ABI could
accurately rule in PAD with a PLR of 8-72-17, but it failed to rule out PAD (NLR 0-24-0-84).
The same pattern was seen in all 18 studies, where 16 studies showed an insufficient NLR
>0-2 (small effect on ability to rule out PAD). Generally, including patients with ABI >1-3
resulted in a lower performance to diagnose PAD (PLR 1-:22-17). Of note, only one study
investigated the use of the lowest ankle pressure to calculate the ABI, which lead to an
improved performance of the test (compared to the highest ankle pressure).?

Since digital arteries are less affected by MAC, the measurement of toe pressure may be
more reliable in patients with DM or CKD. Six studies investigated the use of TBI to diagnose
PAD, but none of these studies found a moderate or large effect on the ability to diagnose
PAD (PLR > 5).3637404547 A mixed performance was seen in the ability to rule out PAD, with
NLRs of 0-0-47. However, only one small study (N=57 limbs)*” had a large effect on the
probability to exclude disease and resulted in this outlier (NLR 0). The other five studies did
not have an accurate diagnostic effect to rule out PAD (NLR <0-2).36404547 |n the three studies
evaluating absolute toe pressure, it was remarkable to note that each study used a different
threshold.?*#748 A pressure of <50 mmHg appeared to be very accurate in diagnosing PAD
(PLR 17-55), but provided poor performance to rule out disease (NLR 0-56).3 Raising the
cut-off values to 70 and 97 mmHg resulted in a better, however still insufficient, ability to
exclude PAD (NLR 0-54 and 0-36).4748

Palpation of arterial pulsations during physical examination forms another cornerstone
of clinical practice. While palpation of arterial pulsations may appear to be an attractive
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bedside test due to the inexpensive and readily applicable nature, the data supporting this
method show limited diagnostic utility.?>*¢*73 |n these studies, different definitions were
regarded as abnormal: I) missing or weak, # Il) absence of one or both foot pulses,?’3? and Ill)
absent of pedal pulses.® Either way, deviations in palpation of arterial pulsations showed a
poor performance to diagnose PAD in patients prone to MAC (PLR 1-38-2-46).23637 Moreover,
one study made the distinction between the presence (dorsalis pedis artery or posterior
tibial artery) and absence of pedal pulses. This study showed that the presence of a palpable
pedal pulse was insufficient to exclude PAD (NLR 0-75).3¢

Various other index bedside tests were investigated in the studies included in this review.
Visual waveform analysis performed by continuous waveform Doppler (CWD) device
showed the best test performance to rule out PAD with a relatively small variation in NLR
(0-0-28).37:39444549 [t js important to note that in three of the five studies PAD could not be
definitively excluded (NLR >0-2), while three studies demonstrated a moderate to proficient
ability to diagnose PAD (PLR >5).37454° However, the definition of an abnormal test was
not consistent between these studies. In three studies, the presence of a monophasic or
dampened waveform indicated PAD**45*° while a loss of a triphasic pattern was described
as abnormal in the other two studies.?”**When a loss of a triphasic pattern was used with
CWD, PAD could be accurately ruled out (NLR 0-0-09).374* Although very reliable, this cut-off
would be hard to implement in daily clinical practice, since the majority of patients prone
to MAC have dampened, monophasic, or biphasic waveforms. Therefore, the addition of
a loss of triphasic pattern with CWD as criterium for PAD will be of diminished value in
clinical practice. Notably, only one of the studies included in this review mentioned the
use of audible waveform analysis, with limited performance (PLR 3.04 and NLR 0.35).¥ The
PAD-scan waveform assessment, as described by Normahani et al. seems promising and
can accurately rule out PAD (NLR 0.07), however this bedside test is only investigated in
one study and could be complex to interpretate. 3° Furthermore, the evidence supporting
the ankle pressure3®336 and TcP0O23°363 as a bedside test in patients with suspected MAC
was sparse and poor results were found.

For clinicians, diagnosing PAD in patients with DM or CKD presents a major clinical
challenge. Due to comorbidities such as neuropathy, patients frequently have atypical or
no symptoms such as ischemic rest pain.? Also, clinical examination provides insufficient
reliable information to determine which patients have PAD or need further investigations.
Additionally, this review shows that current index tests lack the ability to reliably diagnose or
rule out PAD. All these considerations stress the importance of the need for a better bedside
test, chiefly since early revascularization in patients with critical limb ischemia is essential to
decrease future complications, and minimize morbidity in this patient group.'”'® Moreover,
early identification of diabetic patients with PAD is essential to promptly start cardiovascular
risk management (CVRM) and thus reduce the risk of events." It is therefore crucial to have
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a test that can reliably rule out PAD (i.e. have a low NLR). In this way, the diagnosis is less
likely to be missed and more patients will be referred for additional imaging, CVRM, and
timely revascularization if necessary. Although this would be the most optimal scenario, it is
contrary to currently used tests, in which a high PLR and suboptimal NLR is generally seen.

This systematic review has several limitations. First, the overall methodological quality of the
included studies was low. Risk of bias or a concern regarding applicability was present in 20
of the 23 included studies. The QUADAS 2-tool showed a notably high risk of bias regarding
patient selection. Additionally, sample sizes were small; in 10 of the included studies less
than 100 patients were included. Secondly, the heterogeneity in results was high, with
wide ranging PLR and NLR values. Thirdly, data presentation was not uniform across studies
exploring a specific technique, and many studies showed a wide variation in index test
thresholds. Finally, performing a meta-analysis of the data presented in this review was
not possible due to both clinical and methodological heterogeneity. Clinical variation was
present due to heterogeneous patient groups (DM versus CKD, infection, age), bedside tests
(with corresponding cut-off values and way of measurement), reference test (method and
percentage of stenosis defined as PAD) and different exclusion criteria across the studies.
Methodological heterogeneity was also present, and included study design (prospective
vs. retrospective) and risk of bias (blinding of study). We thus advise tentative interpretation
of the results presented in this review, and emphasize the need for standardized research
using the QUADAS 2-tool* to establish clinical applicability. Also, future (prospective)
studies should focus on ruling out PAD, with emphasis on a homogeneous patient group
in which all patients receive the same reference test.

Conclusion

Overall, it remains challenging to rule in or rule out PAD in patients prone to MAC. Based
on the results of this systematic review, we counsel against the use of a single bedside
test. The ABI (<0-9 and exclusion of >1-3) seems useful to diagnose PAD, and CWD (loss
of triphasic pattern) was accurate to rule out PAD. However, the included studies must
be interpreted with caution due to serious concerns pertaining to the reliability of these
studies and thereby the clinical applicability of the bedside tests explored. Not only more
methodologically well-designed studies should be performed, but alternative bedside
tests must also be investigated to improve the diagnostic accuracy in patients with MAC.
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Chapter 2

Search strategy

In cooperation with a trained librarian (JS), a detailed search strategy was composed. The
following databases were searched: PubMed, Embase (OVID-version), Web of Science,
Cochrane Library, and Emcare. The query consisted of the combination of the following
concepts:

« Peripheral arterial diseases, including DM and CKD

+ Bedside non-invasive diagnostic tests (e.g., ABI, TP, TBI)

« Imaging techniques (reference standard)

These concepts were combined using six search strands in order to maximize relevancy
and minimize noise. For the different concepts, all relevant keyword variations were used,
not only keyword variations in the controlled vocabularies of the various databases, but
the free text word variations of these concepts as well. The search strategy was optimized
for all consulted databases, taking into account the differences of the various controlled
vocabularies as well as the differences of database-specific technical variations (e.g., the use
of quotation marks). The search was limited to English language articles. The final search
was performed on February 10th, 2021. The bibliographic databases yielded 1016 regular
references and 164 meeting abstract references. Full details of the search strategy can be
found in Supplement S1.
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40 [1],1e1ydeigapiue, YO [B],[e1yoeq dpjue, YO [W],Xapuljelydeigapiue, YO [1],xepul [elydeigapiue, YO [1],5921pul [elyoeig-ajuy, YO [],X3pul [elyoeig-apjuy, YO [1],s921pu [elyoeig
apjuy, Yo [4lew], xapuy [eiyoelg apjuy,) ANV ((([8].swae, YO [8],wie, YO [1], samwaixs, Yo [1],Anwainxs, Yo [1],s33], YO [1],83], YO [B],.quwil, YO [B].squil, YO [1],«lesayduad,

Y0 [1],Jesayduad,) any ([1],S1soa[as0LaY,, YO [1],S1S043]9504aYly, YO [4lew],sIsoiajosoLRMY,, YO [few], SIS019|95019U1y,,)) YO [13],SUelal|qO SIS0I9|Is01IaY, YO [4lew],sueldi|qo
SIS0J9|2501IaY,, YO [1],,2W0IpUAS SaYd11a7,, YO [13],,2WOIPUAS $,8421437,, YO [1}],,2WO0IpUAS Yo, YO [dlew],awolpuls ayduiaT, YO [, uonedipne|) Juaniwlaiul, Yo [Jfew], uonedipned
anIwIal, YO (([u],swie, Yo [u],wie, YO [1],s9mwaixs, Yo [u],Anwanxs, ¥o [u],s83], ¥O [1],83], ¥O [u],quil, ¥O [1],squil, YO [1],«les2yduad, ¥o [1],lesayduad,) ANV

([4lew], saseasiq Je|naseA [esaydLiad,, YO [dfew],saseasiq aaIsn|22Q [BLIY,,)) YO [1], x93 payid|ed [eipaw,, YO [1],]95SaA a|qissaidwodul, YO [1],«493e 3|qissaidwodul,, YO [1],S1S049]9S
2U1d[eD [BIPSIN B19GNIUQINI, YO [1],59504319S 2UId[ED [BIPSIAL, HO [1],51504919S dY1o[e] [eIPAIA, YO [1],£849GHIUS0IN, YO [11],8199240Ud0, HO [1],.+8199%HUON,, HO [1],B190U0N,
YO [1],,515043[2S S819GNIUQIAL,, HO [13],,S15043]2S SI9GOUOIA,, HO [1],,S1S0IBIS S,819GNIUQIA,, YO [13],SISOIDIS IYI1d[eD [BIPSIA S,849GIUQIA|,, YO [13],SIS0IR|2S SBI9GIUOIA,,

YO [1],515049]2S 819GaNIUOA, HO [11],,S1S043|3S S,849GIUOIA|,, YO [1],SIS043|IS IYId|eD) [BIPSIA S,819GIUOIA|,, YO [4lew],SIS043[IS dyIoe) [eIpaA 819Ga3ouUoN,, YO [1],Ayredojnosen
[esayduiad,, YO [1],sa1yzedojnosen |esayduad, YO [1],Ayredouanly [esayduiad,, YO [1],sa1yredouany esayduad, YO [1],AyiedoiBuy |esayduad, YO [1],s31yledoisuy |esayduad,

YO [dxa0u:ifew], saseasiq Jejnosep [eiaydiiad, YO [1],595easip aaisn|p20 Alayie |esayduad, YO [1],25easIp aaIsn|p20 Alaye [esayduiad, YO [13],595easIp dAISN|220 |eLale [eiaydLuad,

YO [1],,95e3sIp 9AISN|220 [eLdYe [esaydiiad, YO [13],aVd,, YO [13],s9seasig Aoy [esaydiuiad, YO [1],9seasiq Aoy [esaydiiad, YO [1],s9seasiq |elany [esayduad, Yo [B],9seasig

|euay [esaydiuad, YO [4lew],aseasiq |euamy [esayduiad,)) 4O (([gen],Adeoyss, HO [gen],ssauanndaya, Yo [gen],Apnis [euoneasasqo, Yo [ysaw],dido] se salpnis [euoleAlasqo,, YO
[1d],Apnis |euoneasssqo,, HO [gen],jeuondas-sso),, YO [ysaw],salpnis [euondas-ssold,, YO [qen],aandadsoniay, 4O [qen],2Andadsold, YO [qen],jeuipnisuol, YO [qen],dn-mojjo4, YO
[qen],s1oyo),, YO [gen],11oyo)d,, YO [ysaw],sa1pnis aAndadsollay,, YO [ysaw],saipnis aandadsold,, YO [ysaw],saipms [euipniduo, YO [ysaw],saipms dn-mojjo4,, YO [ysawl],saipnis
10Yy0),, YO [gen],uond333p Jo Nwil, YO [qen],dsIoN-oL-[eusis, ¥O [qen],@And D0y, YO [qen],anjeA 2AndIpaid, YO [qen], Auoyads, Yo [gen],Aunnisuas, Yo [usew],Anogioads

pue AjALISUSS,,) ANV ([1],, W0} aAem |eJ123ds unojod,, YO [B],SWi0) aAeM [e4303dS N0J0d,, YO [13],WI0ABM [B4309dS UN0J0I, YO [1],SWI0jABM [B4309dS 1N0J0D, YO [11], W04 dABM |esdads
10|02, YO [B],,Swi0) anem [e4309ds 10[03,, YO 1], WI0jaABM [e123dS 10|03, YO [B] ,Swiojanem |es1dads 40]od, YO [1],«ei8owsAylald, ¥O [1],AydeiSowsAyiald, YO [Hfew],AydeiSowsAyiald,,
40 [1]«Snad, Yo [1],4nojod xajdnp, YO [1],40]02 X3|dnp, YO [1],x3|dNnp 1NoJ0d,, YO [1],X31dNp 40]03, YO [1],43]ddog 4nojod,, YO [1],4nojo) 4ajddoq, YO [1],49|ddoq J0j0d,, YO
[1],.40]0D J43jddoq,, YO [dxaou:ifew],t0j0) 43jddoqg ‘AydesSouosenn, Yo [1],xe|dng 49|ddoq,, Yo [1],49]ddog xajdn@,, YO [dxaou:ifew],xa|dng 43jddoq ‘AydesSouosenn, Yo 1], VLD,
YO [1],sa1ydesSoiBuy 1), YO [1],,AydesSoiSuy 1D, YO [1],s91ydesSoiuy AydesSowoy paindwo),, Yo [1],AydesSoiSuy AydesSowo) paindwo), Yo [Hfew],AydesSoiBuy AydesSowo)
paindwo),, YO [1], 14N PRIYSIaM uoisniad,, ¥O [1],,8uiSew| adueuosay anaude|y uoisnyiad, YO [B],. VYA, YO [B],s91ydeiSoiBuy aoueuosay onauden,, YO [B],AydeiSoiSuy asueuosay
anausen,, ¥O [1],s91ydesSoiBuy [YIN,, ¥O [1],AydesSoiSuy YA, YO [4few],AydesSoi8uy asueuosay onauseln,, ¥O [1],vSa, YO [1],AydesSoi8uy uonoengns eusig, Yo [4few], uondengns
[en8ig ‘AydesoiBuy, Yo [1],«ei801a1Y, YO [u],sa1ydeiSonany, Yo [u],Aydeidouaniy, Yo [1u],+e18018uy, YO [u],sweidoiBuy, YO [1],wessoiduy, YO [1],sa1ydeioisuy,

Y0 [1],,AydesSoi8uy,, Yo [4few],AydeiSoi8uy,) any ([1],s1591 a1ed-Jo-1uiod,, YO [11],1591 aJed-jo-luiod, YO [1],LAlSeAUI-UOU, YO [1],2AISeAUI-UOU,, YO [1],pas|nd J3jddoq,,

Y0 [1],,431ddoq pas|nd,, 4O [dxaou:ifew] pasind “4ajddoqg ‘Aydesdouosesyn, Yo [1],swioy anem sajddoq,, YO [1],wi04 aaem sajddoq,, YO [1],,swiojenem Jajddoq, YO [B],wiojerem
Js|ddoq,, 40 [1],,z02d2L,, ¥O [1],2021d, ¥O [1],Andwoude) snoaueinosuel], YO [1],8ulioliuoly seo poojg snoaueindsuel],, YO [dfew],snoaueinasuel) ‘SuliojlUOIA SeH poolg

YO [1u],suones|nd, Yo [1],uonesind, Yo [1],,«2sInd,, 4O [4lew],as|nd,, YO [1],ua8Ax0 snoaueindsuesy, YO [1],uoisual uadAxo snoaueindsuedy, YO [B],Al1BWIXQO 3s|nd,, YO [1],S31IBWIXO
as|nd,, 4O [1],39WIX0, ¥O [1],s3L32WIX0, YO [1], Ardwix0, YO [Hfew], Andwix0, ¥O [1].dL, YO [].19L, ¥O [1].[e1Y2eIGa0),, YO [1],[e1ydeiq 201, YO [1],24nssaid 30L,, HO [1],5321pul
|elyoeig-aol, YO [1],xapul |elydelg-a0L, YO [11],5921pu] [e1ydelg 301, YO [1],xapul [e1yde.g 9oL, YO [1],18V, YO [1].lelydeigapjue, YO [1],Jelydelq apjue, YO [a],xapuljelyoeigapjue,

YO [1],xapul [e1ydeigapiue, YO [B],5921pul [e1ydeIg-apjuY, YO [B],X9pul [e1ydeig-dpjuy, YO [B],5921pul [e1ydelg apjuy, YO [4few], xapul [elydelg apjuy,) ANV ((([4].sw.e, YO [1],wie,

40 [1],s901Wa.1x3, YO [u], Anwainxs, Yo [1],583], ¥O (11,831, YO [u],quil, ¥O [],squil, ¥O [4],«leayduad, YO [u],Jessyduad,) N ([1],s51S043]95013LY, YO [1],51S043]9501343Y,

YO [dfew],s1s04a[as0LR MY, YO [4ew],SIS049]25042Yly,,)) YO [1],SUBIDM|qO SIS0IR|ISOLIdLY, YO [I[ew],SueIal|qO SIS0I3]2SOLIBMY,, YO [1}],2WO0IpUAS sayola, YO [1],awolpuis

5,313, ¥O [1],3WOIPUAS 31T, YO [Alew], aW0IpUAS Y2137, YO [1],Uonedipne|) JuanIwIBUl, YO [Jfew],uonedipne|d uaniwiaul, ¥O (([1],swie, YO [1],wie, YO [1],sawaixs,
40 [1], Anwaiixe, Yo [1],583], ¥O [1],83], ¥O [u].quil, YO [],squil, ¥O [1],«Iesayduad, YO [u] Jessyduad,) any ([Hfew],saseasiq Jenasen [esayduiad,, YO [Hlew], saseasiq

AAISN|I20 [BLAMY,)) YO [B],,4493E payid[ed [eipaw,, YO [1],«195S9A 3|qissaidwodul,, YO [1],xI914e 3|qissaidwodul,, YO [1],51S043[9S 2Y1d|e] [eIPSIAl 819Ga)IUQIAl,, YO [13],S595043]0S

2y1d[eD [BIPAIN,, ¥O [1],515043]2S 2Y1d[e] [eIPIAI, YO [1],+B12G332UR0IN, YO [1],81294US0IN,, HO [1],+8139HIUON,, ¥O [1],B13GHIUOIN, YO [1],S515043]2S SBISGRAIUQIN, YO
[1],,515043[2S 849GaIUQIAl,, YO [13],S1S043]S S,8490OUQIA,, YO [1],,51S043]0S dYI2|eD [BIPSIAl S,849GOUOIN, YO [1],,515043[2S S81agadUOIA,, HO [13],S1S043]2S S1agaxouolA,, YO [1],51S0J9[9S
5,819242UON,, YO [1],S1S043[2S dYId[eD) [BIP3IA S,849GHIUOIA|,, YO [Afew],s1S04[2S dyId[eD [eIP3IAl S19gaXdUON,, YO [1],Ayredojnasen [esaydiiad, ¥O [1],s91yledojnosen |esaydiiad,,

YO [1]. Ayredouany [esayduad, Yo [B],s91yredouany [esayduad,, ¥O [1],AyredoiBuy [eiayduad, YO [1],sa1yiedoiSuy |esaydiiad, YO [dxaou:ifew],saseasiq Jejnasep |esayduad, YO
[11],,s9sE351p BAISN|220 AJale [esaydiiad,, YO [1],35easIp aAIsn|220 Asayie [esayduad, YO [1],595e3sIp AISN|I20 [eLdle [elayduad, YO [11],35easip 9AIsN|220 [elale [esayduad, YO [1],avd,

LLL LI Y0 [u],s9se3510 Asavly [esaydiiad, YO [1],25e351a A1ay [esaydiiad,, YO [1],s9seas1q [enany [eaydiiad,, YO [1],25easiq [eualy [esayduiad, ¥O [4few],aseasiq [eany |esaydiiad,)))  PINGNd
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Chapter 2

3|qissasdwooul,, YO [1],,433ie 3|qissaidwiodul, YO [1],S515043]2S dY1d[e] [eIP3IN BI2GNOUQIN, HO [1],535043]2S dY1d[e] [eIPBIAI, YO [1],SIS0J3]9S dY1d[eD [BIPAIN, HO [1],+81302%0U0NN,

Y0 [11],,843g3x2ua0|Al,, YO [11],.+849g232U0N,, YO [1],B19gadU0 N, YO [1],515043]2S S812GDUQIAI,, HO [1],S1S043]0S SiagadouUQ|Al,, O [11],S1S043]2S S,819GPUQIA,, HO [1],S1S043]2S dY1d|eD
|_IPSIAl S,8190342UQ N, HO [1],S15043]2S S81agaoUoAl,, HO [1],S!5043]2S SiagadouoA,, YO [11],S1S043[2S S,819a2UOAl,, HO [1],,S15043]2S Y1d|eD [eIP3IA S,81909)2U0IA,, YO [4lewl],sIsoua]oS
2y1d[eD [eIP3IN 813G@42UOIN, ¥O [1],Auzedojnasen [esaydiiad,, ¥O [1],s21yiedojnosen esayduad, ¥O (1], Ayredoueny [eseyduad, ¥O [1],sa1yredonaiy [esayduad, YO [1],AyiedoiBuy
|esayduiad,, Yo [1],s91yiedoiBuy |esaydiiad, YO [dxaou:ilew], saseasiq Jejnasep |esaydiiad, YO [1],59seasip anisn|a20 Aale jesaydiiad, YO [1],,2se9sip aAisn|20 Aane jesayduiad, YO
[1],seseasip aaisn|220 [elsaye esayduad,, YO [B],25easip aaisn|220 |elsae esayduad, YO [1],avd, YO [1],s9seasig Alany [esayduad,, YO [1],2seasiq Aseny [esayduad,, ¥O [B],s9seas1q
|letany [elayduad,, YO [1],25e3s1 [elanly [esaydiuad,, YO [lew],aseasiq [etany elaydiiad, ) HO (([dx3oN:ysan],2180(01sAyd ‘uonedyiied, Yo [Mi],«1edyidjed, YO [m1],uonedyidies, Yo
[m1],,suoneayidies, Yo [Mi],, xSsa4dwoduou,, YO [M1],,,5s21dwod uou,, YO [M1],,,ssa1dwodul, YO [M1],,,5s21dwod ul, YO [M1],,S]2559A 3|qissaidwoduou,, YO [m1],S[95saA 9|qissaidwod-uou,,
YO [M1],9ssaA 3|qissasdwoduou,, YO [M1],,|95SaA 3|qissaidwod-uou,, YO [Mm1],sauanie ajqissaidwoduou,, YO [M1],sa1911e 3|qissaidwod-uou,, YO [m1],A1a1ie a|qissaidwoduou,,

YO [M1],,Asanie a)qissaidwod-uou,, YO [M1],S19559A a|qissaidwodul,, YO [M1],S|95SaA 3|qissa4dwod-ul, YO [M1],]9ssan a|qissaidwodul, YO [M1],,]95San a|qissaidwoa-ul, YO [m1],sa1a1e
9|qissasdwodul, YO [mi],sauuane aqissairdwod-ul, YO [mi],A1ene ajqissaidwodul, YO [Mi], A1are aqissaidwod-ul, YO [M1],Sisosajaselpaw,, YO [M1],S1S049[2s eIpawW,, YO [M1],,4Jo1e
payiojed [elpaw,, YO [M1],,«|955aA 3|qissaidwodul, YO [M1],,,4a1e 3)qissaidwodul, YO [M1] 515043195 241d[eD [eIP3IA 819GIUQIA,, YO [M1],535043]2S 2y1d[eD [eIP3IA,, YO [M1],S1S043]2S
oyia[ed BIPAN, YO [M1],+818G3IUI0N,, YO [M1],812GNIUS0IA),, YO [M1],,+8199X4IUOIN,, HO [M1],819G3XIUOINI, YO [M1],S1S043]S SB1aGNIUQIN, YO [M1],SIS043|9S BIGINIUQIN,

YO [M1],,515049]2 S,319GDIUQIAI,, HO [M1],,S15043]2S 2Y1d|eD [BIP3IA S,849G3XUQIAl,, YO [M1],,S1S049|2S SSIaQaNIUOIAL,, YO [M1],,51S043]2S S130aNIUOIA,, YO [M1],51S043]2S S,849GX2UO|A,,

YO [M1],515018]25 2412[eD [BIP3IA S,819G3%2UOIAl,, HO [YSIN],SISOI3]2S YId[e) [eIpalA 84agaouoin,,) ANV ([3d],Apnis eanesedwo),, YO [dxaou:ifew],SuiSew snsoudelp/saseasiq

Je[nasep |edaydiiad, YO [1],Wwi0) anem |es1dads unojod, YO [1],sw.ao) aaem [es3dads 1nojod, YO 1], wiojaaem |es3dads unojod, YO [1],Swiojanem |es1dads 1nojod, YO [1],wio) anem |esdads
10102, YO [1],sw.0) anem |es1dads 10]0d, YO [1],wi0jonem [e112ads 10]0d, YO [1],Swioyanem |esydads 10j0d, YO [1],4Bi80wsAyiald, YO [1],AydesSowsAyiad, YO [Hfew],AydesSowsAyiald,,
40 [#]«snad,, YO [1],4noj0d x31dnp,, YO [1],40]02 X3|dNnp, YO [lew],Anawmoly Jsjddog-saseT, YO [1],x3|dnp 4nojod, YO [1],x3|dNnp J0j0d, YO [1],43]ddoq 4nojod),, YO [1],4nojod
Jaddoq,, 40 [1],43]ddoq 40j0),, ¥O [1],40]0] J3|ddoq,, YO [dxaou:ilew],40j0) Ua)ddog ‘AydesSouosesyin, YO [1],xa1dnq 19|ddoq,, ¥O [1],49]ddoq xa1dn@,, YO [dxaou:ifew], xajdng
49|ddoq ‘AydesSouosen|n,, Yo [v],vLD, ¥O [1],s91ydesSoi8uy 1D, 4O [1],AydesSoiBuy 1D, 4O [1],so1ydesSoiduy AydeiSowoy paindwo),, YO [1],AydesSoi8uy AydesSowoy

paindwo),, Yo [4few],Aydes3oi8uy AydesSowo) pazndwo), 4O [1], 14N PRIYSIap uoisniad, O [1],8uiSew| adueuosay anaudeln uoisnyiad, YO [B],VHIA, YO [1],sa1ydesSoiduy
oueuosay dnaudeln,, YO [1],AydesSoiSuy aoueuosay anaudey,, Yo [1],sa1ydesSoiBuy YA, YO [1],AydesSoiBuy 14N, YO [4lew],Aydes8oi8uy aoueuosay onauseln,, 4O [1],vSa, ¥O
[1],,Aydes3oi18uy uonsengns [endig, YO [4lew],uondenqns [eusiqg ‘AydesSoiduy, Yo [1],«E480181Y, YO [1],so1ydesSousny, YO [1],AydesSouany, YO [1],«ei8018uy, YO [1],swesdoiBuy,
Y0 [B],weidoiduy, Yo [1],so1ydesdoiduy, Yo [1],AydesSoi8uy, Yo [sfew],AydesSoi8uy,) anv ([1],s1591 aied-jo-uiod, Yo [11],1591 aied-jo-juiod, Yo [1],s51591 aJea-jo-quiod,

YO [1],1591 a1e2-J0-quiod,, YO [1],4AlISeAUI-UOU,, YO [1],2AISeAUI-UOU,, YO [1],pas|nd Jajddoq,, YO [11],,42]ddoqg pas|nd,, YO [dxaou:lew], pasingd 4ajddoqg ‘AydesSouosesin,, Yo [11],,swioy
anem Ja|ddoq,, YO [1],w.0) anem Jajddoq,, YO [11],,Swiogenem uajddogq,, YO [11],,wioenem sajddoq,, YO [1],20Dd2L, ¥O [13],.2091d,, ¥O [13],,Aewoude) snoaueinasuedy,, YO (1], Sulionuo
seo poo|g snoaueinasuel] , YO [4lew],,snoaueinosuel) ‘Sulioluo|A seo poojg,, ¥O [1],suonesind, Yo [u],uones|nd, YO [1],.495INd,, YO [4lew],as|nd,, YO [1],ud8Axo snosueinasuell, YO
[1],uoisuay uaBAxo snoaueindsuey,, Yo [1],A3WIXO 35|Nd,, YO [1],S313BWIXO 3S|Nd,, YO [1],+3WIXO, YO [1],53132WIX0, YO [1], An2wIx0, YO [Hfew], Andwix0, O [1].dL, ¥O [4].19L,
4O [8].Je1ydeiqa03,, YO [1] le1ydeIq 303, YO [1],24nsSaud 201, YO [1],S221pu] [B1YdRIg-20L, YO [1],X3PU] [BIYORIg-20L, YO [1],S921pul [eIydelg 201, YO [1],X3pul [e1yoeIg 0L, YO [1].18V,
40 [1],1e1yeigapiue, YO [B],[e1ydeiq 3pjue, YO [W],Xapullelydeigapiue, YO [1],xepul [elydeigapiue, YO [1],5921pul [elyoeig-ayuy, YO (], Xapul [e1yoeig-apjuy, YO [1],s921pu [elyoeig
apjuy, YO [4lew], xapu [eiyoelg apjuy,) ANV ((([18].swae, YO [8],wie, YO (1], sawaiixs, Yo (1], Auwaixs, Yo [1],533], YO [1],83], YO [B].qwil, YO [B].squil, YO [1],«lesayduad,

Y0 [1],Jesayduiad,) any ([1],s1solajas011aY,, YO [11],S1S049[25049Y1Y,, YO [4lew],sisoia|asouany, YO [4lew],s1s0u912501a41y,,)) YO [1],SUBISM|O SISOIR|ISOLIRY,, YO [4few],sueia|q0
$1S049|250LI91Y,, YO [1],,2WoIpuAs saydLaT, YO [1],2woipuAs s,ayouaT, YO [1],,2woipuls ayouaT, Yo [dfew],awoipuis ayoual, YO [1B],uonedipne|) Juaniwialul, Yo [few], uonesipned
Juaniwiaul, YO (([1],swie, ¥o [u],wie, YO [1],s901waixs, YO [u], Awanxs, Yo [1],583], YO [1],83], ¥O [1],qui|, YO [1],squil, YO [1],«Iesayduad, Yo [1],lesdydiiad,) ANV
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Reliability of bedside tests for diagnosing peripheral arterial disease in patients prone to medial arterial calcification:

a systematic review
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Chapter 2
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Reliability of bedside tests for diagnosing peripheral arterial disease in patients prone to medial arterial calcification:

a systematic review
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Chapter 2
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Reliability of bedside tests for diagnosing peripheral arterial disease in patients prone to medial arterial calcification:

a systematic review
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Reliability of bedside tests for diagnosing peripheral arterial disease in patients prone to medial arterial calcification:

a systematic review
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Reliability of bedside tests for diagnosing peripheral arterial disease in patients prone to medial arterial calcification:
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