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Iepiinyn

Ewayoyn: H nepipepucny apmprokny vocog (ITAN) amotehel kOpla ortio Ovnopodtntog Ko
voonpomrtag moykoouiong. To tedevtaio otddo g (ITAN) sivar 1 ypdvio amenTiky yio 10
okélog woyopio (XAZI). To 2019, n Global Vascular Guidelines Committee eiofyaye éva véo
ocvotnpa tavounong v v XAZI, oe po tpootdbeia va fondncet v kabnuepvi) KAviKn
npoxtikn. To Global Anatomic Staging System (GLASS) eivar évo cOOTNUO OVOTOUIKNG

0TOd0TOINoNG TNG VOOV, BOCICUEVO GE AYYELOYPAPIKA GTOLYEL.

Yroyxou. ASlohdynon g epapproyng kat ¢ tpoyveotiknig a&iog tov Global Anatomic Staging

System (GLASS) yw ao0eveic pe XAXIL

M£0ooot: [TpayloTomooape o GLGTNUATIKY OVOCKOTNGN Yol ApBpa Tov dNUOGIEHTKAY 0o
tov Iovvio Tov 2019 éwg Tov ZentéuPpro tov 2021 GYeTIKA He HEAETEG TTOL G AVTIKEILEVO €LYV
mv a&ordynon g tasvounong GLASS oe oyéon pe HETEYYXEPNTIKA KMVIKA OTOTEAEGULATO.
Meléteg mov dev avépepav KAMvikd oamoteAéopoto pe Pdon v tagwvounon GLASS
amokieiotnkov. Ta kKOplo kaToAnKTIKG onueio tepteddpfovay v aueon texvikn arotvyio (ITF)
Kot Patdtnta Tov dkpov Eva £tog petd v enéuPfoon (LBP). Ta dedouévo cuykevtpmdbnkay kot

HETO-avaAVONKay pe TNV xprion Tov Tpoypdupatog R

Anoteréopata: To ITF yuo ta otédia GLASS | givor 5% (95% CI: 3-10), GLASS 11 7% (95%
Cl: 4-12) xor GLASS I 27% (95% CI: 15-43). O Adyog mbavottov (OR) kot 0 oyetikdg
kivovvog (RR) yia v ITF oty obykpion tov GLASS | évavti tov GLASS Il dev givar otatiotikd
onuovtikd (OR, 0.79; 95% CI: 0.43-1.46), (RR, 0.81; 95% CI: 0.46-1.42) Ta OR xot1 RR oty
ovykpion tov GLASS Il kot to GLASS 11 givar kot ta dvo otatietikd onpoavtikd (OR, 0.26; 95%

Cl: 0.11-0.59), (RR, 0.26; 95% CI: 0.11-0.59).
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Ooov apopd to 6tadto GLASS I11, 10 cvykevipwtikd LBP givar 37% (95% Cl: 12-71).Ta OR xon
RR yw ta otdoro GLASS | koaw GLASS 1l évavtt tov otadiov GLASS Il dev elvarl ototiotikd
onuavtikd, (OR, 0.56; 95% CI: 0.18 -1.73) (12 = 82%, p <0.01) (RR, 0.81; 95%CI: 0.56-1.19) (12

= 67%, p = 0.05).

Yvumépaocpa: Ocov apopd 1o ITF, n ta&vopunon GLASS npoéfreye cwotd to amoteAécpoto
™G TEYVIKNG emituylag/amotuyiag. Zyetikd pe LBP oto éva étog petd v mapéuPoocn, m
ta&wounorn GLASS npoéfreye cwotd ta amoteléopata tov otadiov GLASS I, evéd anétuye va

TAPAYEL GTATIOTIKG CNUOVTIKA ATOTEAEGLOTO OYETIKA LE GVYKPIoelg peta&h otadimv.

Aé&€erc kheona: Ilaykoopies kaTevOuvTipLeg 00N YieS Y TIS ayyelokés madnoeis, leprpepikn

apTNPLEKN V060G, XpOvie ametAnTIKY] Y0 TO OKEAOG Lo aLLia.
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Abstract

Introduction: Peripheral arterial disease is a leading cause of mortality and morbidity worldwide.
The end-stage of PAD is chronic limb-threatening ischemia (CLTI). In 2019, the Global Vascular
Guidelines committee introduced a new classification system for CLTI to aid everyday clinical
practice. The Global Anatomic Staging System (GLASS) is an anatomic staging system based on
angiographic evidence.

Objectives: To assess the applicability and prognostic value of the global anatomical staging
system (GLASS) for patients with critical limb threatening ischemia (CLI)

Methods: We conducted systematic review for articles published from June 2019 up to September
2021 regarding studies, assessing association of GLASS classification and clinical outcomes.
Studies that did not report on clinical outcomes based on GLASS classification were excluded.
Effect estimates, Odds ratios (OR) and Relative Risks (RR) were pooled for individual studies and
were consequently meta-analyzed. Primary endpoints included immediate technical failure (ITF)
and limb-based patency (LBP).

Results: Pooled ITF rate for GLASS I stage is 5% (95% CI: 3-10), GLASS Il 7% (95% CI: 4-12)
and GLASS 111 27% (95% Cl: 15-43). The OR and RR for ITF comparing GLASS I versus GLASS
Il are non-significant (OR, 0.79; 95% CI: 0.43-1.46), (RR, 0.81; 95% CI: 0.46-1.42) The OR and
RR for ITF comparing GLASS Il and GLASS Il are both statistically significant (OR, 0.26; 95%
Cl: 0.11-0.59), (RR, 0.26; 95% CI: 0.11-0.59).

Regarding GLASS 1l stage, the pooled LBP is 37% (95% CI: 12-71) The OR and RR for LBP
GLASS I plus GLASS |1 stages versus GLASS l11 stage are non significant, (OR, 0.56; 95% CI.

0.18-1.73) (12=82%, p<0.01) (RR, 0.81; 95% CI: 0.56-1.19) (12=67%, p=0.05).
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Conclusion: Regarding immediate technical failure, GLASS classification correctly predicted
technical success/failure outcomes. Regarding limb-based patency one-year post-intervention,
GLASS classification correctly predicted GLASS 11l stage outcomes, while it failed to produce

statistically significant outcomes regarding inter-stage comparisons.

Keywords: Global Vascular Guidelines, Peripheral arterial disease, Chronic limb-

threatening ischemia
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Introduction

Peripheral arterial disease is a leading cause of mortality and morbidity worldwide™. Despite its
high prevalence, a large proportion of patients remain asymptomatic or present with an atypical
set of symptoms and subsequently remain undiagnosed and untreated.

The end-stage of PAD is chronic limb-threatening ischemia (CLTI). Approximately 50% of
patients presenting with CLTI are newly diagnosed. The clinical presentation of CLTI includes a
variety of acute symptoms, such as rest pain and tissue loss. Prognosis for patients presenting at
such a late stage of the disease is rather poor. Mortality rates one year after the initial diagnosis
are about 25% with amputation rates being similarly high while survival rates for the amputees are
as low as 55% (231,

Options regarding CLTI include endovascular surgery, bypass surgery, nonintervention treatment,
such as medical therapy or primary amputation. The decision about the management is
multifactorial, including factors such as the patient’s status, the severity and stage of the disease.
In 2019 the Global Vascular Guidelines committee proposed a three-stage approach in order to aid
to the appropriate and effective revascularization strategy for patients with CLTI. The approach
abbreviated as (PAN), which has as a main goal to simplify and elucidate every-day clinical
practice includes patient risk estimation, limb staging and anatomic pattern of disease.

Anatomic classification of CLTI is a rather challenging task because of the diffuse nature of the
disease. Previously described, anatomic scoring systems are confined to portraying the location

and severity of the disease while they fail to incorporate the multilevel characteristics of the lesions

[4,51,
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The Global Anatomic Staging System (GLASS) introduced by the GSV is an anatomic staging
system based on angiographic evidence. It incorporates the novel concepts of Target Artery Path
(TAP), Limb Based Patency (LPB) and Immediate Technical Failure (ITF).

The strategy behind the application of GLASS involves initially the identification of a TAP
(usually the least diseased crural arterial path). Separate grading of the suprapopopliteal (SP)
infrapopliteal (IP) and inframalleolar (IM) disease using a grading system from zero to four (0 -
4) for the two and PO to P2 for the latter follows. Finally, combination of SP, IP and IM grades
while simultaneously taking into account the vascular calcification burden produces the overall
GLASS stages ranging from one to three (I -111).

Besides, everyday clinical practice, GLASS classification reflects the likelihood of ITF and LBP
at 1 year after endovascular intervention. Stage | disease is expected to have ITF < 10% and LBP
> 70%. Stage Il, ITF < 20% and LBP 50% to 70% and stage IlI, ITF > 20% or 1-year LBP <
50%!°1,

The aim of this study is to evaluate the applicability and prognostic value of GLASS classification

system in CLTI.

Methods
Information sources and search strategy

We conducted a systematic review according to the recommendations of the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) statement (Figure 1) 1. Two
independent researchers V.B and A.B conducted a systematic electronic search on Medline,
Scopus, EMBASE, and Cochrane Library for articles published from June 2019 up to September

2021. Controlled vocabulary supplemented with keywords was employed. The terms and term
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combinations for conducting this research included: “GLASS”, Global Limb Anatomic Staging

System”, “CLTI” and “Chronic limb-threatening ischemia”. There were no language limitations.

Figure 1 Prisma Flow Chart

PRISMA 2020 flow diagram for new systematic reviews which included searches of databases and registers only

Identification of studies via databases and registers

—
Records removed before
5 screening
-‘E Records identified from™: E;Jspg)cate records removed (n
= Databases (n =232) EEE— A
= Registers (n =0) Records marked as ineligible
3 by automation tools (n = 0)
= Records removed for other
reascns (n =36)
—
— l
Records screened » Records excluded**
(n=40) (n =22)
Reports sought for retrieval o | Reports not retrieved
= (n=18) Tl (n=0)
=
@
: '
O
(7]
Reports assessed for eligibility
(n=18) — ™| Reports excluded:
No ITF or LBP (n =7)
No individual GLASS (n =3)
Only Pedal Modifier (n =1)
S
h 4
= Studies included in review
B (n=7)
° Reports of included studies
= =1
—

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71

For more information, visit: http://www.prisma-statement.org/

Selection process and Data collection process

The method behind of data collection involved two independent researchers reviewing the titles
and abstracts of the retrieved literature. Publications in which their titles and abstracts met the
inclusion criteria were collected in full, analyzed, and processed using the same terms by both
researchers, while the rest of the publication were excluded from the analysis. When disagreement

emerged, a consensus was achieved through consultation with a third researcher.
10
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Eligibility criteria
Inclusion criteria

1. Studies that reported on the evaluation of GLASS classification system on either LBP or

ITF were included.

Exclusion criteria

1. Studies that reported on LBP and/or ITF without specifying the results distinctively for
different GLASS stages were excluded.

2. Studies that did not provide neither raw data nor Kaplan Meier curves with designated

patients at risk information for a given time interval on LBP and ITF were also excluded.

Data items

Primary end-points include LBP and ITF. LBP is defined as the preservation of a patent TAP all
along the arterial axis. ITF is defined as the inability to cross the targeted lesion or provide in-line

flow to the TAP.

Effect measures and synthesis methods

Where raw data were not provided, individual patient data (IPD) were obtained using the technique
previously described by Guyot et al.[®l. We calculated the pooled effect estimates as the back
transformation of the weighted mean of the transformed proportions, using the logit transformation
and the DerSimonian-Laird weights of random effects model (REM) by employing the “metaprop”

function. Log odds ratios (OR) and Log relative risks (RR) were generated using the inverse

11
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variance method and the default continuity correction of 0.5 in studies where zero frequencies
appeared. For this purpose, the “metabin” function was employed. A formal statistical test for
heterogeneity using the 12 test was performed. Publication bias was not assessed due to the small
number of the included studies. For the statistical analysis, we used RStudio (R Foundation for

Statistical Computing, Vienna, Austria, v 4.1.0).

Results
Baseline study characteristics

Seven studies with 1447 patients (approximately 850 male patients) were included in the
metanalysis®*°l. All studies included were retrospective cohort studies.
Five out of the seven studies, including 1268 patients, reported on ITF datal® %4, Three out of

seven studies, including 287 patients, reported on LBP at one year datal*® 1% 151,

Meta-analysis of eligible studies
Immediate technical failure

Immediate technical failure was reported by five out of seven studies. The pooled ITF rates for
GLASS | stage is 5% (95% CI: 3-10) (1°=52%, p=0.08) (Figure 2), GLASS Il 7% (95% CI: 4-12)

(12=48%, p=0.10) (Figure 3), and GLASS 111 27% (95% CI: 15-43) (12=91%, p<0.01) (Figure 4).

The OR and RR for ITF comparing GLASS | versus GLASS Il was non significant (OR, 0.79;
95% CI: 0.43-1.46) (1°=0%, p=0.91) (Figure 5), (RR, 0.81; 95% CI: 0.46-1.42) (1>=0%, p=0.91)

(Figure 6). The OR and RR for ITF comparing GLASS Il versus GLASS Il were both statistically

12
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significant (OR, 0.26; 95% CI: 0.11-0.59) (Figure 7) (1>=74%, p<0.01), (RR, 0.26; 95% CI: 0.11-
0.59) (12=66%, p=0.02) (Figure 8).

Figure 2. Forest plot of ITEF GLASS |

Study Proportion 95%-Cl Weight
Khoury 2021 0.00 #——— [0.00;024] 58%
Haga 2020 0.00 #—; [0.00;0.35] 58%
Kodama 2020 014 [ ——— [0.06,0.28] 27.4%
Liang 2020 004 W [0.02;0.08] 32.4%
Tokuda 2020 003 W [0.01;0.07] 286%
Random effects model 0.05 = | : [0.03; 0.10] 100.0%

[ I I I
0 01 02 03 04 05

Heterogeneity: = 52%, p = 0.08

Figure 3. Forest plot of ITE GLASS |l

Study Proportion 95%-Cl Weight
Khoury 2021 0.00 = [0.00;0.26] 4.7%
Haga 2020 007 —— [0.02;0.23] 13.9%
Kodama 2020 0.15 —— [0.08;027] 282%
Liang 2020 006 W [0.04;0.10] 34.7%
Tokuda 2020 0.03 W+ [0.01;0.09] 185%
Random effects model 0.07 < | [0.04; 0.12] 100.0%

[ | | I I
0 01 02 03 04 05

Heterogeneity: = 48%, p =010

13

Institutional Repository - Library & Information Centre - University of Thessaly
14/06/2024 18:05:11 EEST - 18.118.163.229



MANENIZTHMIO OEZAAAIAZ — TMHMA IATPIKHZ
NMZ « MEOOAOAOTIA BIOIATPIKHZ EPEYNAS, BIOASTATISTIKH KAI KAINIKH BIONAHPO®OPIKH»

Figure 4. Forest plot of ITEF GLASS Il

Study Proportion 95%-Cl Weight
Khoury 2021 022 —— [013;034] 197%
Haga 2020 0.29 —|— [0.13;054] 156%
Kodama 2020 0.28 —.— [021;037] 215%
Liang 2020 013 W | [0.09;018] 215%
Tokuda 2020 0.48 . [0.39:056] 21.8%
Random effects model 0.27 et | | [0.15; 0.43] 100.0%

Heterogeneity: I* =91 %, p < 0.01

Figure 5. Forest plot of ITE GLASS | vs. GLASS 1l (OR)

Study OR Odds Ratio 95%-Cl Weight
Khoury 2021 0.0%
Haga 2020 0.37 - [0.02;8.15] 3.8%
Kodama 2020 0.93 | [0.30;2.93] 28.1%
Liang 2020 0.70 £ [0.29;165] 496%
Tokuda 2020 104 : [0.25;4.25] 185%

Random effects model 0.79 % [0.43; 1.46] 100.0%
Heterogeneity: 1° = 0%, p=091 |

01 051 2 10
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Figure 6. Forest plot of ITEF GLASS | vs. GLASS Il (RR)

Study RR Risk Ratio 95%-Cl Weight
Khoury 2021 0.0%
Haga 2020 0.39 : [0.02;7.70) 35%
Kodama 2020 0.94 [0.35;251] 32.6%
Liang 2020 0.71 [0.31;161] 471%
Tokuda 2020 1.04 [027;4.06] 16.8%

Random effects model 0.81 [0.46; 1.42] 100.0%

Heterogeneity: I° = 0%, p=091

01

Figure 7. Forest plot of ITF GLASS Il vs. GLASS 111 (OR)

Study OR Odds Ratio 95%-Cl Weight
Khoury 2021 0.07 -— [0.00;1.29] 9.3%
Haga 2020 0.17 —— [0.03;1.01] 16.3%
Kodama 2020 0.44 —lH [0.19;1.03] 25.5%
Liang 2020 0.45 -l [0.23:0.89] 27.2%
Tokuda 2020 004 —H— [0.01;012] 218%
Random effects model 0.19 | *T-"* | | [0.07; 0.53] 100.0%

Heterogeneity: I = 74%, p = 0.01
0.01 01 1 10 100
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Figure 8. Forest plot of ITF GLASS Il vs. GLASS 11l (RR)

Study RR Risk Ratio 95%-Cl Weight
Khoury 2021 0.09 - [001:151] 6.9%
Haga 2020 0.23 —— [0.05;1.04] 15.7%
Kodama 2020 0.52 HEH [0.26; 1.05] 27.6%
Liang 2020 0.49 Hl- [0.26;0.90] 28.9%
Tokuda 2020 007 —W— [0.02;021 20.9%
Random effects model 0.26 [0.11; 0.59] 100.0%
I I |

Heterogeneity 1 = 66%, p =0.02 !
001 01 1 10 100

Limb based patency

Limb based patency was reported by three out of the seven included studies. One study reported a
composite endpoint (GLASS 1 plus GLASS I1) so we proceeded into pooling the data solely
regarding GLASS 11l stagel*]. The pooled LBP rates at one year post intervention for the
composite endpoint of GLASS | plus GLASS I stages is 37% (95% ClI: 12-71) (1>=93%, p<0.01)

(Figure 9).

The OR and RR for LBP comparing the composite endpoint of GLASS | plus GLASS Il stages
versus GLASS 111 stage were non-significant, (OR, 0.56; 95% CI: 0.18-1.73) (12=82%, p<0.01)

(Figure 10), (RR, 0.81; 95% CI: 0.56-1.19) (12=67%, p=0.05) (Figure 11)

16
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Figure 9. Forest plot of LBP GLASS IlI

Study Proportion 95%-Cl Weight

Khoury 2021 042 l [0.30;055] 348%

Hicks 2021 0.69 . M [055079] 345%

Wijnand 2020 0.09 [ ol [0.03;021] 307%

Random effects model 0.37 {} [0.12; 0.71] 100.0%
|

Heterogeneity: = 93%, p = 0.01

Figure 10 Forest plot of LBP GLASS I, Il vs. GLASS 111 (OR)

Study OR Odds Ratio

Khoury 2021 0.51 .
Hicks 2021 1.63 i

Wijnand 2020 020 ——

Random effects model 0.56

1
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Figure 11 Forest plot of LBP GLASS I, Il vs. GLASS |1l (RR)
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Conclusions

Regarding immediate technical failure, GLASS classification correctly predicted technical success
outcomes. Even though statistically significant OR and RR rates were produced exclusively when
comparing GLASS Il versus GLASS Il stages, that is expected given the closely related GLASS
I and GLASS Il categories and the small number of studies included. Regarding limb-based
patency one-year post-intervention, GLASS classification correctly predicted GLASS Il stage
outcomes while it failed to produce statistically significant outcomes regarding inter-stage

comparisons.
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