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Abstract

Introduction

PICC-related thrombosis is prone to occur, manifesting with an incidence of up to 75%.
Guided by established protocols, clinical decision-making emerges as a pivotal strategy
to mitigate the burden of PICC-related thrombosis. The efficacy of these guidelines,
however, hinges upon the robustness of their evidentiary foundation. This article aims
to conduct a meticulous evaluation of the quality of guidelines addressing the
prevention of PICC-related thrombosis, with a particular emphasis on scrutinizing the
strength of recommendations within the context of prophylactic measures for patients.

Methods

A systematic search of pertinent literature was conducted up to November 27, 2023.
Databases such as Web of Science, Cochrane Library, PubMed, EMBASE, Cumulative
Index of Nursing and Allied Health Literature (CINAHL), China National Knowledge
Infrastructure and WanFang, and nine guidelines’ repositories were systematically
queried. The identified guidelines underwent comprehensive appraisal utilizing the
Appraisal of Guidelines for Research and Evaluation II (AGREE II). Two independent
reviewers evaluated the strength of recommendations, employing a pre-defined data
collection form to extract pertinent guideline characteristics.

Results

The analysis incorporated a total of eight guidelines, all rated as 'recommended' or
'recommended with modifications.' Standardized scores revealed elevated performance
in the domains of Scope and Purpose, Clarity of Presentation, and Editorial
Independence. Conversely, the Stakeholder Involvement and Applicability domains
yielded the lowest average standardized scores. Disparities in standardized scores
across guidelines were particularly evident in the domains of Rigour of Development,
Stakeholder Involvement, and Applicability. The agreement between the two appraisers
was almost perfect (intraclass correlation coefficients higher than 0.80). A considerable
proportion of recommendations relied on evidence of low-quality or very-low-quality,
in certain instances, were derived from expert opinions within working groups.

Conclusions

The study reveals that a significant portion of recommendations relies on low-quality
evidence, necessitating further validation. Guideline developers are urged to prioritize
methodological quality, with a specific focus on refining Stakeholder Involvement and
Applicability domains. Addressing these aspects will enhance the overall quality and
reliability of PICC-related thrombosis prevention guidelines.

Keywords: Peripherally Inserted Central Catheter, PICC, Catheter related thrombosis,
quality in healthcare
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Strengths and limitations of this study

e Our research critically evaluated the quality of guidelines for PICC-related
thrombosis prevention in patients and the strength of their recommendations in
PICC-related thrombosis prevention.

e Two appraisers used AGREE II, an assessment with methodological rigor and
reliability, to appraise the quality of included guidelines and resolved any
discrepancies by discussion.

e Our search strategy was also reproducible, however, because of language or
publication restrictions, there may be a language barrier.
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Introduction

Peripherally Inserted Central Catheter (PICC) has gained widespread use in clinical
practice owing to its maneuverability, minimal trauma, and heightened safety
attributes'2. However, PICC-related thrombosis is prone to occur, stemming from
factors such as unavoidable puncture injuries, toxic medication effects, and patient-
specific conditions, underscores its incidence, with an incidence of up to 75%°%. In
recent years, the escalating utilization of PICC catheters, augmented awareness among
medical professionals regarding PICC-related complications, and an elevated detection
rate of asymptomatic thrombosis have collectively contributed to a steady rise in PICC-
related thrombosis incidences in China’. This not only jeopardizes patient safety but
also begets prolonged or interrupted treatment, unplanned extubation of the PICC,
extended hospital stays, and increased burden on society®2.

It is important to emphasize that PICC-related thrombosis is preventable. Chen et al.
effectively forestalled the occurrence of PICC-related thrombosis by implementing a
graded nursing intervention based on risk assessment for 560 patients®. Similarly, Liu
et al. executed ball-holding exercise training for PICC-catheterized patients,
significantly reducing the incidence of PICC-related thrombosis!®. However, the
current landscape lacks clarity on the latest and most efficacious preventive measures
recommended in guidelines.

Using evidence-based programs for PICC-related thrombosis can improve practice
outcomes while reducing the physical, psychological, social and economic burden on
individuals, families and societies. Clinical Practice Guidelines (CPGs) facilitate
optimal decision-making by healthcare professionals and patients, minimizing wastage.
Nonetheless, the efficacy of a CPG is contingent upon the robustness of its evidence
base!!. Therefore, an imperative exists to systematically evaluate CPGs to gauge their
quality. This systematic review aims to critically appraise the quality of PICC-related
thrombosis prevention guidelines and assess the strength of their recommendations.

Methods
Registry

The study adheres to the Preferred Reporting Items for Systematic Review and Meta-
Analysis 2020 statementFrror! Reference source not found. - A dditionally, it was registered in the
International Prospective Registry of Systematic Reviews (PROSPERO) in December
2023 (protocol ID CRD42023495519).

Objectives

The purpose of this systematic review is to critically appraise the quality of PICC-
related thrombosis prevention guidelines specific to patients. The Appraisal of
Guidelines for Research and Evaluation II (AGREE II) tool was used.
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Data sources and search strategy

Academic databases, encompassing Web of Science, Cochrane Library, PubMed,
EMBASE, Cumulative Index of Nursing and Allied Health Literature (CINAHL), and
Chinese databases (China National Knowledge Infrastructure and Wan Fang), were
systematically searched from inception until November 27, 2023. The search strategy
was tailored to the requirements of each database. Searching of reference lists from
identified papers were scrutinized, and forward citation searches were performed using
Google Scholar. All searches were saved in each database and imported into EndNote
(V.20; Clarivate Analytics), where duplicates were removed. To supplement our
database searches, we also searched guidelines repositories, including CPG Infobase:
Clinical Practice Guidelines (Canadian Medical Association), the Guidelines
International Network (GIN), the National Health and Medical Research Council—
Australian Clinical Practice Guidelines, the National Institute for Health and Care
Excellence (NICE), the National Guideline Clearinghouse (NGC), Scottish
Intercollegiate Guideline Network (SIGN), New Zealand Guidelines Group (NZGGQG),
BMJ Best Practice and Chinese guidelines repository (Yi Mai Tong). Search details are
available in supplemental appendix 1.

Eligibility criteria
A complete list of inclusion and exclusion criteria is detailed in table 1.

Table 1: Inclusion and exclusion criteria

No. Items

Inclusion criteria

1 Published international and national guidelines on the management and/or prevention of
PICC-related thrombosis
2 Published as full text

Guidelines published in Chinese or English

4 Most recent complete guideline (from a single working group, ie, ACCP) and any partial
revisions for the guideline published thereafter

5 Include an explicit statement identifying the document as a ‘guideline’

Exclusion criteria

1 Guidelines under development
2 Guidelines were specific to one institution
3 Complete guidelines with publication dates that have been superseded by more recent

complete guidelines

4 Guidelines that only cover one aspect of PICC-related thrombosis prevention (ie,
anticoagulant prophylaxis)

5 Clinical practice standards, defined as a statement reached through consensus, which
identifies the desired outcome. Usually used in audit as a measure of success

6 Guidelines inclusive of only one phase of care, for example, Ginzburg et al.!3 (ie, during

rehabilitative therapy)
Note: ACCP, American College of Chest Physicians; PICC-related thrombosis, Peripherally
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Inserted Central Catheter-related thrombosis
Data screening and extraction

Two reviewers screened titles and abstracts based on predetermined eligibility criteria.
Articles that met the above inclusion and exclusion criteria were included for a second
full-text screen. Conflicts were resolved through discussion or the involvement of a
third reviewer. Reasons for exclusion were documented in a tabular format
(supplemental appendix 2). Data extraction was independently performed using a
standardized data extraction form developed based on AGREE II'4.

Quality assessment of CPGs

To evaluate the quality of pre-existing guidelines selected for guideline adaptation,
two reviewers graded each guideline according to AGREE II. This instrument consists
of 23 items organized into six domains. AGREE II also includes two overall
assessment items for overall judgements of the practice guideline. Supplemental
appendix 3 provides a brief description of each domain'>.

The 23-item AGREE II tool uses a seven-point agreement scale from 1 (strongly
disagree) to 7 (strongly agree)!4. Standardized scores for each domain were computed
as (X/Y) x100%, where X = obtained score—minimum possible score and

Y = maximum possible score—minimum possible score'4. As defined by AGREE II,
we considered a CPG as ‘recommended’ if most items score 6 or 7 points and
multidimensional evaluation is > 60%, as ‘recommended with modifications’ if the
items scoring 6 or 7 points are similar to the items scoring 1 or 2 points, and the
multidimensional evaluation is 30% to 60% and as ‘not recommended’ if most items
score 1 or 2 points and the multidimensional evaluation is < 30%.

Before the quality appraisal using AGREE II, two reviewers completed an Online
Training Tool'® and performed calibration exercises to clarify the eligibility criteria.
Following training, the two reviewers independently applied AGREE II criteria to
eligible CPGs using the My AGREE PLUS online platform.!” Our team met regularly
to resolve any discrepancies in the quality appraisal. We used intraclass correlation
coefficients (ICCs) to measure the agreement between the two assessors’ assessment
of quality (AGREE II) of included CPGs. The results were interpreted as follows:
0.00, poor agreement; 0.00-0.20, slight agreement; 0.21-0.40, fair agreement; 0.41—
0.60, moderate agreement; 0.61-0.80, substantial agreement; and 0.81-1.00, almost
perfect agreement. '3

Results

The electronic database search yielded 329 citations, with 14 full-text reports assessed,
excluding 10 (figure 1). Guidelines repository searches retrieved 127 citations, with 13
evaluated and 4 excluded (figure 2). In total, 8 guidelines were included in the final
analysis, and the detailed characteristics are shown in table 2. These CPGs were
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published between 2013 and 2021. Most of the CPGs were developed in the USA
(n=3),"2! with the remaining coming from China (n=2),>>>} the France (n=1),>
Europe (n=1)% or India (n=1)%¢. Information sources regarding where CPGs were
obtained are shown in supplemental appendix 4.

Table 2 Characteristics of CPGs regarding PICC-related thrombosis prevention in

patients
ASCO 2013 ASH 2021 INS 2021 CCC-IUA 2020
Original CPG Central Venous Catheter American Society of Infusion Therapy Infusion catheter related
title Care for the Patient Hematology 2021 Standards of Practice, venous thrombosis 4
With Cancer: American guidelines for 8th Edition prevention and control !
Society of Clinical management of venous China expert consensus
Oncology Clinical thromboembolism: (2020 edition)
Practice Guideline prevention and treatment
in patients with cancer
Date published 2013 2021 2021 2020
Country of origin USA USA USA China
Objective of CPG  Guide prophylaxis and Guide prevention and Guide patient-centered Guide the clinical work

Methods used to
collect/select the

management of central
venous catheter (CVC)
care for patients with
cancer

A targeted systematic
using 2 databases

treatment of VTE in

patients with cancer

Systematic evidence

reviews of topic areas

infusion care

A targeted
using more

systematic
than 9

of preventing catheter-
related thrombosis

Not stated

salfojouyoa) Jejiwis pue ‘Buluresy | ‘Buluiw eIep pue 1xa) 01 palejal sasn 10} Buipnjoul ‘1ybliAdoo Aq paloel

evidence databases
Methods used to Not stated The hierarchical system The hierarchical system Not stated
analyse the used to strong and wused to grade levels of
evidence conditional evidence
recommendations
Ranking scheme Not stated Strong, conditional I, II, III, IV, V, A/P, Not stated
to determine the Committee Consensus
strength of the
evidence and
recommendation
Methods used to Expert consensus Expert consensus Expert consensus Expert consensus
formulate the
recommendations
Number of 12 34 26 recommendations in 37
recommendations catheter-associated deep
vein thrombosis _
Method of CPG External and internal External and internal External and internal External and internal
validation peer review peer review peer review peer review
Intended users Medicaloncologists patients, clinicians and all health care settings Clinicians and nurses
hematologist,  nurses, other health care and all populations
interventional professionals
Page 8 0f 42

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

* (s3gv) Inaladns juswaublosug

e


http://bmjopen.bmj.com/

oNOYTULT D WN =

databases

* (s3gv) Inaladns juswaublosug

e

BMJ Open Page 10 of 43
radiologists, surgeons,
infectious disease
specialists, and
specialized CVC care
teams
Composition of 2 groups: 3 groups: 2 groups: 2 groups:
CPG working 1. 15-panel members 1. 16-panel members 1. health care 1. 47-panel members
group from ASCO CVC from ASH specialties from 17 from CCC-IUA
Care Expert 2. McMaster GRADE countries around the 2. The external peer 4
2. The external peer centre globe review group %
review group 3. The external peer 2. 120  international %
review group reviewers E
Number of 2 2 1 1 8
documents CPG (1360 pages); CPG (928 pages); online CPG (161 pages) CPG (337pages) %_
included in the online data supplement data supplement (933 (_%
appraisal (1359pages) pages) 3
s
(continued) ‘i
CMA 2018 ITAC-CME 2013 ESMO 2015 ISCCM 2020 i
Original CPG Chinese guidelines for International clinical Central venous access in Indian Society of Critical é
title the prevention and practice guidelines for oncology: ESMO Care Medicine Position g
treatment of thrombotic the  treatment and Clinical Practice Statement for Central ‘Z'i
diseases prophylaxis of Guidelines Venous Catheterizationﬁ
thrombosis  associated and Management 2020 %
with  central venous §
catheters in patients with Y
cancer 2
Date published 2018 2013 2015 2020 )
Country of origin  China France Europe India i
Objective of CPG  Guide the diagnosis, Guide management of Guide management of Guide critical care E‘:s
treatment and nursing of CRT in cancer patients  central venous access in physicians and allied 2
venous thrombosis adult cancer patients professionals i
Methods used to A targeted systematic A targeted systematic Not stated A targeted systematic 3
collect/select the using 10 databases using more than 3 using 3 databases %
evidence §
Methods used to 8
analyse the
evidence

Ranking scheme
to determine the
strength of the
evidence and
recommendation

Methods used to

The hierarchical system
used to grade levels of
evidence

Grade A,B,C,D; 1,2

Expert consensus

The hierarchical system

used to grade levels of

evidence
Grade A, B, C, D;
Strong, Weak, Best

clinical practice

Expert consensus

The hierarchical system
used to grade levels of
evidence

LI III, IV, V; A, B, C,
D,E

Expert consensus

The hierarchical system 3
used to grade levels of :5:
evidence
1, 2, 3; Useful Practice ¢
Point (UPP), Grade A,
Grade B

a1b0|

Expert consensus
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formulate the
recommendations
Number of
recommendations
Method of CPG
validation
Clinicians  and
nurses
Composition of
CPG working
group

Number of
documents
included in the
appraisal

19 recommendations in 4 67

prevention

External and internal External and internal External and
peer review peer review peer review
Clinicians Clinicians Clinicians

3 groups: 2 groups: 2 groups:

1. Guideline 1. 24 experts from

development group
2. Review committee

various specialties

2. The external peer 2.

Committee

internal

ESMO  Guidelines

The external peer

3. External reviewer review group review group
group
1 2 1
CPG (2861 pages) CPG (71 pages); online CPG (152 pages)
data supplement (78
pages)

54

External and internal
peer review
Critical care physicians

and allied professionals

2 groups:

1. 19-panel members
from ISCCM

4

CPG (8 pages); 3

Appendices (22 pages)

Note: CVC, central venous catheter; VTE, venous thromboembolism; CRT, catheter-related

thrombosis; CPGs, clinical practice guidelines; ASCO, American Society of Clinical Oncology;
ASH, American Society of Hematology; INS, Infusion Nursing Society; CCC-IUA, Chinese
Chapter Congress of the International Union of Angiology; CMA, China Medical Association;
ITAC-CME, International Initiative on Thrombosis and Cancer; ESMO, European Society for
Medical Oncology; ISCCM, Indian Society of Critical Care Medicine.

|

Records identified
through Cochrane
library (n=22)

Records identified
through WOS

Records identified
through PubMed

(n=107) (n=37)

Records identified
through CINAHL
(n=30)

| { Eligibility J I Screening | [ Identification

Included

(n=189)

Records identified
through EMBASE

Records identified
through CNKI (n=8)

Records identified
through WanFang

(n=3)

Records identified through database searching

(n=396)

Records after duplicates removed
(n=329)

Records screened

Records excluded

CPGs from repositories searching
included in qualitative synthesis
(n=4)

(n=329) (n=315)
Full-text articles excluded,
with reasons (n=10)
CPGS].aS.S:.T.SEd for * Not available in English
eligibluty * Recommended to refer to other
(n=14) S
guidelines
* No reference to catheter-related
thrombosis

Figure 1 Search strategy for library databases (final search undertaken on 17 November
2023). CPGs, clinical practice guidelines; CINAHL, Cumulative Index of Nursing and
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Allied Health Literature; WOS, Web of Science; CNKI, China National Knowledge
Infrastructure.

Guidelines International The National Guideline BMJ Best Practice Scottish Intercollegiate New Zealand Guidelines
Network (n=30) Clearinghouse (n=0) (n=25) Guideline Network (n=9) Group (n=0)

Clinical Practice Guidelines 1:::::: é{;aﬁlﬂhﬁ;ﬁn National Institute for

(Canadian Medical Association) e ! AN Health and Care Yi Mai Tong (n=27)
Clinical Practice Guidelines

(n=4) Excellence (n=29)

(=3

Identification

Records identified through database searching
(n=127)

Screening

Records after duplicates removed
(n=127)

| |

Records screened Records excluded
(n=127) (n=114)

Eligibility

Full-text articles excluded,

CPGs assessed for with reasons (n=9)

eligibility
(n=13) e Not available in English
* Recommended to refer to other
guidelines
* No reference to catheter-related
CPGs from repositories searching thrombosis
included in qualitative synthesis
0=4)

| |

Included

Figure 2 Search strategy for guideline repositories (final search undertaken on 17
November 2023). CPGs, clinical practice guidelines.

Two assessors appraised each CPG. The AGREE II domain scores of each guideline
are presented in table 3. Detailed scoring of each AGREE II item under each domain is
presented in online supplemental appendix 5. Supplementary Figure 1 shows a radar
chart of the results of the guideline appraisal. The quality of the evaluated guidelines
showed significant variability. The standardised scores ranged from 86% to 100% in
the Scope and Purpose domain, and all CPGs scored above 80%. The standardised
scores in the Stakeholder Involvement domain ranged from 58% to 83%, with all CPGs
scoring above 50%. The standardised scores in the Rigour of Development domain
ranged from 49% to 92%, with only one CPG scoring below 50%. The standardised
scores in the Clarity of Presentation domain ranged from 89% to 97%. The standardised
scores in the Applicability domain ranged from 46% to 94%, with only one CPGs
scoring below 50%. The standardised scores in the Editorial Independence domain
ranged from 88% to 100%. Per the quality assessment tool used in this review, 5 of the
8 included CPGs were judged to be ‘recommended’. There is an almost perfect
agreement between two appraisers, with the intraclass correlation coefficient (ICC)
ranging from 0.886 to 0.959 (P<0.001).

Table 3 AGREE 1II scaled domain scores of CPGs for PICC-related thrombosis
prevention in patients
ASCO ASH INS CCC- CMA ITAC- ESMO ISCCM
2013 2021 2021 ITUA 2020 2018 CME2013 2015 2020
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1.Scope and

100% 100% 100% 89% 97%  97% 86% 92%
Purpose
2.Stakeholder

81% 92% 69% 67% 69%  69% 58% 72%
Involvement
3.Rigour  of

77% 80% 85% 49% 92%  84% 66% 72%
Development
4.Clarity  of

. 89% 97% 97%  97% 92%  97% 97% 97%

Presentation
5.Applicability 65% 94%  83% 44% 63%  54% 42% 79%
6.Editorial

100% 96%  88%  88% 88%  92% 100%  100%
Independence
Recommended
use of this Yes Yes Yes Yes* Yes Yes* Yes* Yes
CPG
ICC (including
overal CPG 0.906 0.876 0.937 0.921 0.886 0.952 0.959  0.958
score)

Note: *Recommended with modifications.

Table 4 shows the levels of evidence for recommendations of PICC-related thrombosis
prevention in patients, as reported in the included CPGs. The Grading of
Recommendations Assessment, Development, and Evaluation (GRADE) approach was
used to rank recommendations.?’” Despite unanimous agreement in the
recommendations for identifying and assessing risk factors, monitoring for signs and
symptoms, providing non-pharmacological preventative measures, diagnose, remove
the PICC against, treatment after extubation and medical personnel training, details
disagree on the risk assessment tools and pharmacological choice. The Infusion Nursing
Society (INS) 2021 guidelines?! recommended the Michigan risk score for patients
with PICC, but the China Medical Association (CMA) 2018 guidelines?® recommended
the Khorana score model for outpatient patients with malignancies receiving
chemotherapy. The American Society of Clinical Oncology (ASCO) 2013 guidelines, ®
American Society of Hematology (ASH) 2021 guidelines?® and International Initiative
on Thrombosis and Cancer (ITAC-CME) 2013 guidelines?* did not recommend
pharmacologic prophylaxis. However, the CMA 2018 guidelines?® recommended using
LMWH or LDUH for medium and high-risk patients, and the INS guidelines?!
recommended evaluate the risks of bleeding and thrombocytopenia and the burden
associated with anticoagulant management. In terms of risk assessment, pharmacologic
preventative measures, diagnose and confirm PICC-related thrombosis, remove the
PICC against and medical personnel training, we observed little recommendations with
very low quality. The recommendations from each CPG that are informed in table 4 are
detailed in supplemental appendix 6. Supplemental appendix 7 shows an explanation
of the different evidence levels used across included CPGs.

Table 4 Levels of evidence for recommendations of PICC-related thrombosis
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prevention in patients as reported in included CPGs
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Recommendations*

ASCO 2013

ASH 2021

INS 2021

CCC-IUA 2020

l.Identify  Patient

risk factors

2.Identify catheter

related risk factors

3. Identify operator

* history of thrombosis (I)
*  Other factors (II)

. catheter-to-vessel
ratio prior to insertion no
more than 45% ratio (A/P)
*  place small-diameter
catheters (I)

»  catheter tip location
(A/P)

. Evaluate the need

. Patients with
catheterization (WG)

*  malignant tumors, -

chemotherapy and
surgery (WQG) |
. the smallest

external diameter (WG) |
. catheter
location (WG)

=
o

. Repeated puncture

pY

o

@

O

@

o

o

<

(o]

e}

©

s

g

risk factors and appropriateness of and  withdrawal  of é

PICC catheter exchange catheter (WG) E_
V) *  Non-standard a ‘
*  Catheterremoval and rushed, sealing tube E
replacement in a new site operation can increase ‘é ('%1
are associated with a high the risk (WG) ig
. =
risk (IV) k3
4. Risk assessment — — when choosing and - 3 g‘
of patients with inserting a PICC (I) § S_P
25
PICC 2o
[oRr
5. Consider use ofa — - the Michigan Risk Score - 8.2
risk scoring system (I1I) ggj
6. Monitor for signs — - Measuring arm — =} 0
S
and symptoms circumference (IV) Q- -
7. Pharmacologic Not to use as preference *  not using parenteral <« Use LMWH (I) - §
preventative (WG) thromboprophylaxis * Use enoxaparin not %-
measures for PICC- (Low) increased risk of bleeding 5
related thrombosis * not  using oral (IV) %’_
thromboprophylaxis ‘é |

(Low) 5
8. Non- flushing with saline as - handgrip exercise (IV) * handgrip exercise g
(¢] I
pharmacological preference (WG) (WG) g
(@] |
preventative * providing appropriateg ]
measures for PICC- and adequate nursing @
related thrombosis care (WG)
¢
9. Diagnose and -— - Doppler ultrasound as Doppler ultrasound as 1
confirm PICC- preference (II) preference (WG) |
related thrombosis ¢
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10. Remove the

PICC against

11. Treatment after

Do not remove when the
catheter is  correctly
positioned, functional, and
necessary for infusion
therapy. (II)

* Anticoagulation therapy

extubation was given for at least 3

months after extubation

an

B Use LMWH as

preference (I)
12. Medical - - - Establishing education
personnel training and training systems

(WG)
(Continued)

Recommendations* CMA 2018 ITAC-CME 2013 ESMO 2015 ISCCM 2020
1.Identify  Patient — - - -
risk factors
2.1dentify catheter - catheter tip location — catheter tip location (A,
related risk factors (Grade 1A) 2)
3. Identify operator — - assess knowledge and
risk factors compliance (A, 1)
4. Risk assessment VTE risk assessment — - -
of patients with with a central venous
PICC catheter (2B)

5. Consider use of a
risk scoring system
6. Monitor for signs
and symptoms

7. Pharmacologic
preventative
measures for PICC-

related thrombosis

8. Non-
pharmacological
preventative
measures for PICC-

related thrombosis

9. Diagnose and
PICC-

related thrombosis

confirm

using the Khorana score
model (1B)

* Not use for low-risk
patients (2B)

* Use LMWH or LDUH
as preference for
medium and high risk (2

B)

Not to use as preference
(Grade 1A)
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Doppler ultrasound as

preference (111, A)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

providing

3
S
-
o
3
=
o
)
yoa1 Jejiwis pue ‘Buiurest |v ‘Buiuiw elep pue 1xal o1 palejas sasn Joj Buipnjoul ‘yyBuAdoo Aq parosioid

and adequate nursing 3

care (B, 2) S
@
(72

Doppler ultrasound as

preference (B, 2)

* (s3gv) Inaladns juswaublosug

e


http://bmjopen.bmj.com/

oNOYTULT D WN =

10. Remove the - - -

BMJ Open

PICC against 2)

11. Treatment after — — _ _

extubation
12.

personnel training

Medical — - -

1)

Credentialing

(B,2)
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No need to extubate (A,

* Establishing education

and training systems (A,

Establishing

process

Note: CPGs, clinical practice guidelines; ASCO, American Society of Clinical Oncology; ASH,
American Society of Hematology; INS, Infusion Nursing Society; CCC-IUA, Chinese Chapter
Congress of the International Union of Angiology; CMA, China Medical Association; ITAC-CME,
International Initiative on Thrombosis and Cancer; ESMO, European Society for Medical Oncology;
ISCCM, Indian Society of Critical Care Medicine.

Discussion

To our knowledge, this is the first systematic quality appraisal of CPGs for PICC-
related thrombosis prevention in patients, with recognition of eight guidelines. Overall,
the quality of all incorporated guidelines was deemed acceptable, evaluated as either
'recommended’ or 'recommended with modifications." Despite consistency in
recommendations across the included CPGs, they employed diverse classification
systems to indicate levels of evidence. Discrepancies in preferred pharmacological
prophylaxis (such as low molecular weight heparin (LMWH), direct oral anticoagulants
(DOAC:S), or no drug prophylaxis) could be attributed to variations in data availability
from trials and the timing of approval by regulatory agencies. It's noteworthy that a
substantial proportion of recommendations relies on low-quality or very-low-quality
evidence, or even on expert opinions from working groups, suggesting uncertain
clinical significance. Therefore, advocating for high-quality randomized controlled
trials is imperative to reinforce the evidence base and potentially enhance the cost-
effectiveness of treatment.?® Additionally, in terms of non-pharmacological prevention,
very few strong recommendations were identified, indicating a lack of robust evidence.
These findings would explain why PICC-related thrombosis prophylaxis is still not
routinely administered as guideline recommended in most hospitals.??3% It is worth
noting that as the first line of defense in the prevention of PICC-related thrombosis,
dynamic and accurate risk assessment is crucial. However, current guidelines do not
provide detailed descriptions of the timing of risk assessment and specialized
assessment tools for PICC-related thrombosis prevention.?!?* Therefore, Future
research should delve into these aspects to refine risk assessment specificity, facilitating
clinical prevention and enhancing assessment accuracy.

The standardised scores varied between different domains. The Scope and Purpose,
Clarity of Presentation, and Editorial Independence domains exhibited relatively high
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standardized scores. In contrast, the Stakeholder Involvement, Rigor of Development,
and Applicability domains demonstrated considerable variations among the CPGs.
Our results are consistent with the results of other CPG quality appraisal focusing on
different clinical topics.?'-3> Marked improvements in CPG development methodology
over the past decade may have a role in explaining the variance scores. Moreover,
guideline development should be carried out according to the formulated plan, such as
the WHO Guideline Development Handbook.?3 It is also recommended to report
methodological details for clinical guideline development based on AGREE I1.34

We found that the domains of Stakeholder Involvement and Applicability were
marked with the lowest standardized scores, which may be factors influencing
implementation. This is consistent with the findings of Wang et al.3*> Stakeholder
involvement focuses on gaining support from a strong collaborative multidisciplinary
network and obtaining the needs of all the potential users.*¢ Indeed, a
multidisciplinary approach to PICC-related thrombosis prevention involving key
stakeholders is essential for putting recommendations into practice. However, only
two CPGs included patients and their representatives in guideline development, and
corresponding suggestions have not been clearly shown.!°-2 In addition, the content
of patient/family education was also neglected in existing guidelines. Evidence-based
medicine highlights the importance of patient- centered communication.?” Patient
values and preferences should be taken into account, and the pros and cons of these
options should be discussed with the patient.3® Therefore, guideline developers should
consider the involvement and engagement of patients and the public in future CPG
updates.

Guideline applicability is exceptionally critical for implementation. However, there is
a lack of consensus on how CPG should be done in practice. Only three CPGs
appraise the barriers and facilitators to guideline implementation and provide
strategies to improve guideline uptake.!'*-2! Putting recommendations into practice is
always challenging. Examples of multiple evidence-based implementation strategies
for preventing PICC-related have been evaluated, such as computerized reminder
systems, education, audit and feedback, and distribution of guidelines.?* We call
researchers to add the Improve CPG Implementation domain as one of the pillars in
guideline development.

This review has some strengths and weaknesses. The search strategy, developed
collaboratively, was reproducible and aligned with systematic review standards.
However, language or publication restrictions may have led to missing certain CPGs.
The inclusion of guidelines spanning 2013 (ASCO and ITAC-CME) to 2021 (ASH
and INS) raises concerns about obsolescence based on evolving evidence. CPGs that
are ‘recommended’ based on the AGREE II scoring could be obsolete if the CPGs are
derived from outdated evidence. Therefore, some caution is warranted here. Lastly,
two appraisers used AGREE II, an assessment with methodological rigorous and
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reliability, to appraise the quality of included guidelines and resolved any
discrepancies by discussion. Although the appraisers were inexperienced in guideline
evaluation, all had completed the AGREE II online training. Besides, the team
members met weekly online to discuss progress and problems. And six of our group
members have attended the Joanna Briggs Institute (JBI) evidence-based medicine
training courses.

Conclusions

In summary, recommendations for PICC-related thrombosis prevention predominantly
rely on evidence of inadequate quality, necessitating further validation. Guideline
developers should intensify focus on methodological rigor, especially in the
Stakeholder Involvement and Applicability domains. Moreover, considerations for
improving CPG implementation and sustainability should be integral to future guideline
development efforts.
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Appendix 1: Searching strategies for CPGs on PICC-related thrombosis prevention in

BMJ Open

patients

Web of Science search performed on 27 November 2023

# Query

1 TS=(practice guideline* OR clinical guideline* OR consensus OR practice pattern* OR
best practice®)

2 TS=(venous thrombo* OR vein thrombo* OR catheter related thrombo* OR CRT OR
VTE OR UEDVT)

3 TS=(peripherally inserted central catheter* OR PICC*)

4 1 AND 2 AND 3

Cochrane Library search performed on 27 November 2023

# Query

1 MeSH descriptor: [Practice Guideline] explode all trees

2 MeSH descriptor: [Consensus] explode all trees

3 MeSH descriptor: [Practice Patterns, Nurses'] explode all trees

4 MeSH descriptor: [Practice Patterns, Physicians'] explode all trees

5 (practice guideline*):ti,ab,kw OR (clinical guideline*):ti,ab,kw OR (consensus):ti,ab,kw
OR (practice pattern*):ti,ab,kw OR (best practice*):ti,ab,kw

6 IOR20OR30OR40RS5

7 MeSH descriptor: [ Venous Thrombosis] explode all trees

8 MeSH descriptor: [Venous Thromboembolism] explode all trees

9 MeSH descriptor: [Upper Extremity Deep Vein Thrombosis] explode all trees

10 (venous thrombo* OR vein thrombo* OR catheter related thrombo* OR CRT OR VTE
OR UEDVT):ti,ab,kw

11 70R80R9OR 10

12 MeSH descriptor: [Catheterization, Peripheral] explode all trees

13 (peripherally inserted central catheter®):ti,ab,kw OR (PICC¥*):ti,ab,kw

14 120R 13

15 6AND 11 AND 14

PubMed search performed on 27 November 2023

#

Query

1

Search:(((("Practice Guidelines as Topic"Mesh]) OR "Practice Guideline" [Publication
Type]) OR "Consensus"[Mesh])OR"Practice Patterns, Nurses'[Mesh]) OR "Practice
Patterns, Physicians'[Mesh]

Search: ((((practice guideline*[Title/Abstract]) OR (clinical guideline*[Title/Abstract]))
OR (consensus|[Title/Abstract])) OR (practice pattern*[Title/Abstract])) OR (best
practice*| Title/ Abstract])

1 OR 2

Search: (("Venous Thrombosis"[Mesh]) OR "Venous Thromboembolism"[Mesh]) OR
"Upper Extremity Deep Vein Thrombosis"[Mesh]

Search: (((((venous thrombo*[Title/Abstract]) OR (vein thrombo*[Title/Abstract])) OR

Page 2 of 42

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘saIfojouyoal Jejiwis pue ‘Buiurey | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* (s3gv) Jnauadns juswaublasug

e


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

9
10

(catheter related thrombo*[Title/Abstract])) OR  (CRTJ[Title/Abstract])) OR
(VTE[Title/Abstract])) OR (UEDVT]Title/Abstract])

40R 5

Search: "Catheterization, Peripheral"[Mesh]

Search: (peripherally inserted central catheter*[ Title/Abstract]) OR
(PICC*[Title/Abstract])

70R 8

3 AND 6 AND 9

EMBASE search performed on 27 November 2023

# Query

1 'practice guideline'/exp OR 'consensus'/exp OR 'nursing practice'/exp OR 'clinical
practice'/exp

2 'practice guideline*":ab,ti OR 'clinical guideline*":ab,ti OR consensus:ab,ti OR 'clinical
practice':ab,ti OR 'best practice*':ab,ti OR 'nursing practice":ab,ti

3 1 OR 2

4 'vein thrombosis'/exp OR 'venous thromboembolism'/exp OR 'catheter thrombosis'/exp
'venous thrombo*':ab,ti OR 'vein thrombo*":ab,ti OR 'catheter related thrombo*":ab,ti OR
crt:ab,ti OR vte:ab,ti OR 'upper extremity deep vein thrombosis':ab,ti OR uedvt:ab,ti

6 40R 5

7 'peripherally inserted central venous catheter'/exp

8 'peripherally inserted central catheter*':ab,ti OR picc*:ab,ti

9 70R 8

10 3ANDG6ANDY9

CINAHL search performed on 27 November 2023

# Query

1 (MH "Practice Guidelines") OR (MH "Consensus")

2 TI (practice guideline* OR clinical guideline* OR consensus OR clinical practice OR best
practice* OR nursing practice) OR AB (practice guideline* OR clinical guideline* OR
consensus OR clinical practice OR best practice* OR nursing practice)

3 1OR2

4 (MH "Venous Thromboembolism'") OR (MH "Venous Thrombosis") OR (MH "Catheter-
Related Thrombosis") OR (MH "Upper Extremity Deep Vein Thrombosis")

5 TI (venous thrombo* OR vein thrombo* OR catheter related thrombo* OR CRT OR VTE
OR UEDVT) OR AB (venous thrombo* OR vein thrombo* OR catheter related thrombo*
OR CRT OR VTE OR UEDVT)

6 40R5

7 (MH "Peripherally Inserted Central Catheters")

8 TI ( peripherally inserted central catheter* OR PICC* ) OR AB ( peripherally inserted
central catheter* OR PICC*)

9 7 OR 8

10 3ANDG6ANDY9
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CNKI search performed on 27 November 2023

# Query

1 SU=(" it Jik 1L A A 8 0E "+ VR 7 Jok I A% '+ 52 87 A O A il A ) (&b Ja) 2 ol oo 5 UK
T A L i bk T B RO K E BR R B PICCY) ¢ (R L)

2 Language=""

3 1 AND 2

WanFang search performed on 27 November 2023

# Query

D LR R T LB B K R ) (A R
IS5+ 4 I 50 B 545 ML B L+ PICC
B SER)

2 iBF: B

3 1 AND 2
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Appendix 2: Excluded studies and reason g z
S ma
Author (year) Title Reason(s) for ex&@s&n

1 | Bierman S. (2016)

AAGBI safe vascular access guidelines 11

This is an mterpm‘&ﬁpn of a guideline on PICC-related
thrombosis, not a:glwehne

2 | Brewer C. (2012)

Reducing upper extremity deep vein

thrombosis when inserting PICCs

This is a less n ative summary of evidence on
reducing PICC- as's%c;lated thrombosis, not a guideline.

3 | Delluc A, et al. (2015)

Catheter-related thrombosis: Unresolved

This is a rev1ewcsarﬁmar1zmg the unresolved issues of

issues catheter-related &negmbosm not a guideline.
4 | Desruennes E, et al. (2018) Central venous access for cancer | Notin English. 3 ,f'ﬁ%
S0
chemotherapy Et g

5 | Evans RS, et al. (2013)

Reduction of peripherally inserted central
catheter-associated DVT

This is a smgle-ﬁengr study of catheter-versus-PICC-
associated thron@ooés not prevention, and is not a
guideline. % 2

6 | Geerts W (2014)

Central venous catheter-related thrombosis

This article focuseésT on recent evidence of catheter-
related thrombosgs angoing controversies, and practical
ways to reduce tBe lilrden of CVC-related thrombosis.
Itisnot a guldelme =

7 | Macmillan T, et al. (2018)

SecurAcath for Securing Peripherally
Inserted Central Catheters: A NICE
Medical Technology Guidance

The article is or aglong the series of NICE Medical
>

Technology Gui¢an¢® summaries. It is not a guideline.
N

o
N

do1b

8 | Maynard G. (2014)

Upper extremity deep vein thrombosis: A
call to arms

This is a review f catheter-related deep venous
thrombosis of the up§er extremity, not a guideline.

9 | Meyer M B (2011)

Managing Peripherally Inserted Central
Catheter Thrombosis Risk: A Guide for

This is a retrospdetive study of PICC-associated
thrombosis. It is not & guideline.
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10

Yuen HLA, et al. (2021)

Upper Extremity Deep Vein Thrombosis:
Current Knowledge and Future Directions

The current rese§rcb§progress and prospect of catheter-
c :
related thrombosgsB&re reviewed.

122 2]

11 | American Society of | Practice Guidelines for Central Venous | This recommend@@o@ for prevention of catheter-related
Anesthesiologists, ASA (2019) Access 2020: An Updated Report by the | infections and }Bmlcal trauma or injury does not
American Society of Anesthesiologists | address catheter- gegagad thrombosis.
Task Force on Central Venous Access. 2 £ 2
12 | ASCO (2019) Venous Thromboembolism Prophylaxis | For Venous Eh‘zomboembohsm Prophylaxis and
and Treatment in Patients With Cancer: | Treatment in P&tgﬁts With Cancer, catheter-related
ASCO Clinical Practice Guideline Update | thrombosis was Hoglgivolved
13 | American Society of | American Society of Hematology 2018 | This article mamsl@ iocuses on the drug prevention of
Anesthesiologists, ASA (2018) guidelines for management of venous | VIE in hosplt@hzend and non-hospitalized medical
thromboembolism: prophylaxis for | patients, and doczs ngt involve the content of catheter-
hospitalized and nonhospitalized medical | related thrombos¥. S
patients «; S
14 | Clinical  Practice  Guidelines, | Central venous catheter-related deep vein | Provides guldanc% fcﬁ the prevention of catheter-related
Canadian Medical Association | thrombosis thrombosis, not aegugiehne
(2018) 5 o
15 | NICE (2020) Venous thromboembolic diseases: | The diagnosis ?a‘ndc management of VTE are not
diagnosis, management and thrombophilia | concerned with ihegpreventlon of catheter-associated
testing thrombosis. 3 n
16 | American Society of | American Society of Hematology 2018 | The diagnosis ofBVTFE is described only, but catheter-
Anesthesiologists, ASA (2018) guidelines for management of venous | related thrombosis 1s;not mentioned.
thromboembolism: diagnosis of venous
thromboembolism
17 | American Society of | American Society of Hematology 2019 | For prevention of v in hospitalized patients surgeons
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Anesthesiologists, ASA (2018) guidelines for management of venous | notinvolved catl%teﬁ;related thrombosis.

thromboembolism: prevention of venous S Z

. . . . . c <

thromboembolism in surgical hospitalized U

. (]
patients 288
18 | Chinese Society of Clinical | Tumor related prevention and treatment | Prophylaxis of ?ﬁ:ét&’eter-related thrombosis was not
Oncology, CSCO (2019) guidelines for venous thromboembolism | covered. 53
(2019 edition) oY
19 | Fu QN, et al. (2020) Clinical Practice Recommendation of | This article isagﬁ_ii interpretation.

Chinese Expert Consensus on Venous 2

Thrombosis associated with Infusion >

catheterization o
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Appendix 3: Definitions of AGREE II domains

Domain 1 - Scope and Purpose: This domain is concerned with the overall aim(s) of
the guideline, the specific health question(s) it attempts to address, and the target
population(s) that the guideline focusses on (items 1-3).

Domain 2 - Stakeholder Involvement: This domain focuses on the extent to which the
guideline was developed by the appropriate stakeholders and consequently, how well
the guideline represents the views of its’ intended users (items 4-6).

Domain 3 - Rigour of Development: This domain relates to the processes used to
gather and synthesize evidence that underpins the guideline, the methods used to
formulate recommendations, and the process for updating the guideline (items 7-14).

Domain 4 - Clarity of Presentation: This domain focusses on the language, structure,
and format of the guideline (items 15-17).

Domain 5 - Applicability: This domain pertains to the likely barriers and facilitators
to guideline implementation, strategies to improve and monitor guideline uptake, and
the resource implications of applying the guideline (item 18-21).

Domain 6 - Editorial Independence: This domain is concerned with the formulation
of recommendations not being unduly biased with competing for interest, such as
funding, personal gain or ghost writing (items 22-23).

Overall assessment: This is a rating of the overall quality of the guideline, based on
the judgement of guideline appraisers, and dictates whether the appraiser would
recommend the use of the guideline in practice.
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Appendix 4: Summary of sources where CPGs were obtained

CPG Link to document
Docume
nt
ASCO | https://guidelines.ebmportal.com/central-venous-catheter-care-patient-
2013 cancer-american-society-clinical-oncology-clinical-practice
ASH https://www-ncbi-nlm-nih-gov-
2021 443 .webvpn.cams.cn/pmc/articles/PMC7903232/pdf/advancesADV2020
003442C.pdf
INS https://www-embase-com-
2021 443.webvpn.cams.cn/search/results?subaction=viewrecord&id=L633948
335&from=export
CCC- https://link.cnki.net/doi/10.19538/j.cjps.issn1005-2208.2020.04.03
IUA
2020
CMA https://oss.wanfangdata.com.cn/file/download/perio_zhyx201836002.as
2018 px
ITAC- | https:/linkinghub-elsevier-com-s.webvpn.cams.cn/retrieve/pii/S1538-
CME 7836(22)05263-1
2013
ESMO | https://linkinghub-elsevier-com-s.webvpn.cams.cn/retrieve/pii/S0923-
2015 7534(19)47179-2
ISCCM | https://www-ncbi-nlm-nih-gov-
2020 443 .webvpn.cams.cn/pmc/articles/PMC7085816/pdf/ijccm-24-S6.pdf

CPGs, clinical practice guidelines; ASCO, American Society of Clinical Oncology;
ASH, American Society of Hematology; INS, Infusion Nursing Society; CCC-IUA,
Chinese Chapter Congress of the International Union of Angiology; CMA, China

Medical Association; ITAC-CME, International Initiative on Thrombosis and Cancer;

ESMO, European Society for Medical Oncology; ISCCM, Indian Society of Critical
Care Medicine.
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Appendix 6: Specific recommendations across all CPGs that informed in Table 4

BMJ Open

Recommendations
identified in Table 4

Corresponding recommendation from each of the included CPGs

a1 sasn o} Buipnjoul ‘1ybruAdoo Aq |

1. Identify Patient
risk factors

INS 2021:

CCC-1UA 2020:

Z0Z JPQWIBAON § UO 0EEYB0-720z-uadolu

aubjlasug

21|

Older age (>60 years), malignancy, diabetes mellitus, obesity, chemotherapy admlnlsn%tﬁ)& thrombophilia (eg, Factor V Leiden,
protein C deficiency, protein S deficiency), critical illness, and history of thrombosis arfag@’;zntlﬁed in multiple studies as significant

risk factors. (I) o g g

S =
Other cited risk factors include presence of adult/ pediatric chronic diseases including m‘ﬂ@rgnatory bowel disease, congenital heart

1

disease, sickle cell disease, end-stage renal failure, surgery/trauma patients, pregnancyg*lygerglycemla in nondiabetic children in
critical care; history of prior CVADs; repeated PICC insertion in the same arm in pediatgqﬁ)gﬁents. Q)
5=

1V ‘B
wq//:dny

Patients with catheterization are often in special disease-related states, and these states & highly overlapping with high risk factors
for venous thrombosis, such as surgery, malignant tumors, and prolonged bed rest. (WGE E

Malignant tumor patient is one of the important people use infusion catheter, mahgnant t@nor The risk of VTE is significantly
increased in patients with malignant tumors, and the risk may be increased by chemothe@pygnd surgery. (WGQG)

2.1dentify catheter related risk factors

. Catheter
diameter
selection

INS 2021:

CCC-1UA 2020:

9] Jd|1wW|
nec uo jw

Measure the catheter-to-vessel ratio prior to insertion; ensure minimally no more than 4§/o rgio. (A/P)

Avoid placement of multilumen PICCs unless necessary for patient infusion requlrem%lts S)Iace small-diameter catheters; small-
diameter catheters (eg, 4 Fr) are associated with reduced risk of CA-DVT; in adults CA%)V@ developed more rapidly with 5 Fr and
6 Fr PICCs when compared to small-diameter PICCs. (II)

aouaby e g

On the premise of meeting the treatment needs, the infusion device with the smallest exterri8l diameter, the least number of lumen
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and the least trauma should be selected. (WG)

Catheter

position

tip

INS 2021:
*  Ensure proper placement of all CVAD tips in the lower third of the superior vena cava (

%n J0J Buipnjoul ‘1ybrAdoo Aq |

r cavoatrial junction as tips located in

WSAON £ UQ 0EEY80-202-uadolu

(]
the mid-to- upper portion of the SVC are associated with greater rates of DVT. (A/P) 3 é. g
238
a3N
CCC-1UA 2020: 52 5
¢ Under the same circumstances, the risk of thrombosis is lower if the catheter tip is locateé igp the subclavian vein than in the proximal
part of the basilic vein. (WGQG) )
o
* o3
>

ITAC-CME 2013
*  Catheters should be inserted on the right side, in the jugular vein, and the distal extremit

e central catheter should be located at

Ww e

' ($349v) Jnauad
UguoJ) papeoju

the junction of the superior vena cava and the right atrium (Grade 1A). ‘3 g
> 5
ISCCM 2020: 5. é
«  We recommend 1J and SCV catheter tip should be placed in the lower one-third of the SEC ffear the SVC/RA junction (A, 2).
s 3
3. Identify operator | INS 2021: o 2
risk factors «  Evaluate the need and appropriateness of PICC catheter exchange; an association betweeqigCAgDVT and PICC exchange was reported
in a retrospective study. (V) 8 ¢
«  Catheter removal and replacement in a new site are associated with a high rate of new-si C&-DVT. (IV)
CCC-1UA 2020: 3 5
*  Repeated puncture and withdrawal of catheter during catheterization can aggravate intimal inﬁury and increase the risk of thrombosis.
(WG) @

>
*  Non-standard rushed, sealing tube operation can increase the thrombotic wind duct loss risk. §WG)
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ISCCM 2020:
*  Werecommend that a mechanism should be in place to assess knowledge and compliance
in care related to CVC (A, 1)

8@ G U9 0EEY80-720z-uadolu

ithgguidelines of all the personnel involved

4. Risk assessment of
patients with PICC

INS 2021:

*  Employ risk reduction interventions when choosing and inserting a PICC; while PICC
deep vein thrombosis (DVT) than other CVADs, the risk of CA-DVT was not increased
smaller diameter and single-lumen PICCs were placed. (I)

SrARELITEV

been associated with higher rates of
compared to non-PICC CVADs when

0 pase[el S9SN 40}

CMA 2018:
. VTE risk assessment is recommended for patients with a central venous catheter (2B).

5. Consider use of a risk scoring system

S34Yv) Jnaiiedns WPwELblaqug

U WP} papeojumoa=yz

*  Using Michigan
Risk Score

Bujuiul eyep pue 1xa)

dn

INS 2021: Q- 5
*  Consider use of a risk scoring system when evaluating PICC placement; the Michigan Ri%k Sgore identified risk for PICC-associated
CA-DVT based on 5 risk factors: history of DVT, a multilumen PICC, active cancer, pre%ncg'of another CVAD at the time of PICC
insertion, and white blood cell count greater than 12 000. There was a 5-fold greater risk @r CA-DVT for those patients in the highest

- O

/

risk class as compared to those at the lowest risk. (III) g8 3

. Using Khorana | CMA4 2018: ; %
score model *  VTE risk assessment using the Khorana score model is recommended for outpati%nt ?atients with malignancies receiving

chemotherapy. (1B) g <

6. Monitor for signs and symptoms § 3

*  Measuring arm | INS 2021: é E

circumference

*  Measure baseline circumference of the extremity with a PICC or a midline catheterBupdR insertion, noting location for future
measurements and assess circumference when edema or signs and symptoms of DVT present; noting the location and characteristics

of edema; a 3-cm increase in midarm circumference in adults with PICCs was associated Wi@ CA-DVT. (IV)
o

7. Pharmacologic preventative measures for PICC-related thrombosis

. Not to use as

ASCO 2013:
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preference

ASH 2021:

The use of systemic anticoagulation (war-farin, low—molecular weight heparin [LMW8H], gt unfractionated heparin) has not been

202 Jlaquiandl 10 0SEY80-7720z-uadolu

shown to decrease the incidence of catheter- associated thrombosis, and therefore, routfe pfophylaxis with anti- coagulants is not
. . . <
recommended for patients with cancer with CVCs. (WGQG) o m
28
Da
23
23

¥

For patients with cancer and a central venous catheter (CVC), the ASH guidefr® é)anel suggests not using parenteral

1

thromboprophylaxis (conditional recommendation, low certainty in the evidence of effe@s&@OO).
For patients with cancer and a CVC, the ASH guideline panel suggests not usgl_g Sral thromboprophylaxis (conditional

. Use LMWH or

LDUH
preference

as

recommendation, low certainty in the evidence of effects @®00). ;:,g%
5

CMA 2018: 5:@ i
*  Routine pharmacologic prophylaxis is not recommended for low-risk patients (2B). cg -
> 5

ITAC-CME 2013: 5. é
«  Use of anticoagulation for routine prophylaxis of CRT is not recommended (Grade 1A)2 g
CMA 2018: 3 3

Medium and high risk patients without anticoagulation taboo, suggest using LMWH or ID :
3

Q

(2 B).

. Use LMWH

INS 2021:

=

C uo /w%)

E}
n

(¢]
Low-molecular-weight heparin (LMWH) was associated with a reduction in symptomaticEZ AfD VT for patients with cancer; however,
the effect of LMWH on mortality is inconclusive; evaluate the risks of bleeding and tlg—rorqﬁocytopenia and the burden associated
o

with anticoagulant management vs the benefit of reducing CA-DVT risk. (I) e N

Hospitalized pediatric patients with inflammatory bowel disease treated with an anticbaguiant prophylaxis protocol (enoxaparin)
upon PICC placement had a decreased risk of CA-DVT with no increased risk of bleeding. (‘@/ )

8. Non-pharmacological preventative measures for PICC-related thrombosis
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5 - handgrip INS 2021; 2 2
? exercise *  Consider upper extremity exercise to reduce venous stasis; handgrip exercise using an é_fas‘@ ball 3 or 6 times per day for 3 weeks
8 was associated with a lower incidence of ultrasound-confirmed CA-DVT in patients wi@ ghgcer who had a PICC; more research is
(]
9 needed for postinsertion nursing interventions. (IV) 3 é. r_cnf
10 TIEEN
o220
1] CCC-IUA 2020: 23R
12 - . . : ~=9
13 *  When conditions permit, the use of nonpharmacological measures for thrombopr@ph@axis is encouraged, including early
14 mobilization of the catheterization limb, normal daily activities, appropriate limb exerc1@f@1§i adequate hydration. (WG)
12 «  flushing  with | ASCO 2013: 228
m -~
17 saline as | *  Routine flushing with saline of the CVC to prevent fibrin buildup is recommended. (WCB;'% 3
3
18 preference 50 i
;g ESMO 2015: & g
2 ¢ Intermittent flushing with heparin is a standard practice in the maintenance of CVC pategcy § However, when compared with 0.9%
22 normal saline flushing, no differences in thrombosis rates were found (I, C) g- E'
23 «  providing ISCCM 2020: 2 S
24 ‘1 . . : P =
25 appropriate and | ©+  We suggest providing appropriate and adequate nursing care to improve CVC-related owdcorzes. (B, 2)
S
26 adequate o %
27 nursing care CCC-1UA 2020: % o
;g *  For patients with high risk of thrombosis, it is still necessary to take corresponding prev%ltlvg measures against VTE risk. (WG)
30 9. Diagnose and confirm PICC-related thrombosis % o
31 *  Doppler INS 2021: % S
gg ultrasound as |+  Diagnose and confirm CA-DVT using color-flow Doppler ultrasound by the pﬁbse]‘i%e of at least 2 of the following:
34 preference noncompressability of the vein, abnormal color Doppler vein pattern, and/or IV filling def@t Venography with contrast injection
35 may also be used to assess more proximal veins (eg, brachiocephalic) that are obscured by tli8 clavicle or ribs. (IT)
36 5]
37 w
38 CC-1UA 2020: =
39 &
20 g
41 g
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3
5 o
*  Doppler ultrasound is the first choice, which can indicate the location and range of CRT@;(W@)
g z
c <
ESMO 2015: U
(%]
+  Although venography is considered the gold standard for the diagnosis of CRT, Dopplerapgrgsound is usually carried out (111, A).
23
30
ISCCM 2020: o ;

We suggest that ultrasound guidance can be used for early identification of mechanical cation (B, 2).

o

p plue 1¥81 01 pare
n

10. Remove the PICC against 8

* Do not remove | INS 2021 2
catheter wunless | « Do not remove a CVAD in the presence of CA-DVT when the catheter is correctly p0s1t%r§ functional, and necessary for infusion
necessary therapy. (II) @

1ISCCM 2020:

We recommend prompt removal of CVC when it is not essential (A, 2).

11. Treatment after extubation

*  Anticoagulation | INS 2021:

therapy was | °
given for at least
3 months after
extubation

‘fwgruadolwaqy//:diy woH papeoju

pue ﬁu!ugenw‘bu!u!w

Treat CA-DVT with anticoagulant medication for at least 3 months after CVAD remo&al gor CVADs with a longer dwell time,
continue the treatment for as long as the CVAD is in situ; catheter-directed thrombolysgs m@y be of benefit to patients with severe
symptoms, thrombus involving most of the axillary/subclavian vein, with symptoms for lgss than 14 days, good functional status, life

expectancy greater than 1 year, and low risk for bleeding. (II)

« Use LMWH as | INS2021:

Bojquyo
0z ‘g aun

preference . For patients with cancer and CA-DVT, LMWH is recommended; for patients who d(f,'%nof}‘have cancer, dabigatran, rivaroxaban,
apixaban, or edoxaban is recommended over vitamin K antagonists (eg, warfarin). (I) g;i
12. Medical personnel training E
Establishing CCC-1UA 2020: i
education and | ° Standardized placement, use and maintenance of catheters and professional nursing teamsare important prerequisites to reduce
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catheter-related complications, including thrombosis. (WG)
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ISCCM 2020: m
*  We recommend that a healthcare education and training program should be in place wh _: CVCs are inserted and maintained for
overall quality improvement (A, 1) % 2
- Establishing | ISCCM 2020: =0
Credentialing *  We suggest providing appropriate and adequate nursing care to improve CVC-related OLﬁcélges (B, 2)
process §8 %
CVADs, Central Venous Access Devices; CA-DVT, catheter-associated deep vein thrombosis; CPGs, clinical practice gu%igl%es; ASCO, American Society of Clinical
Oncology; ASH, American Society of Hematology; INS, Infusion Nursing Society; CCC-IUA, Chinese Chapter Congfe% ®f the International Union of Angiology;

CMA, China Medical Association; ITAC-CME, International Initiative on Thrombosis and Cancer; ESMO, European S

Society of Critical Care Medicine.

‘Bul

"saifojouyoa) Jejiwis pue ‘Buluresy |y

Page 18 of 42

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

%lu

| ap anbiydeibol|qig souaby 1e GZoz ‘g sunc uo /wod fwqg-uadolway/:dnyzu

" (

for Medical Oncology; ISCCM, Indian


http://bmjopen.bmj.com/

oNOYTULT D WN =

Appendix 7: Evidence level systems used across CPGs

BMJ Open

Evidence Levels ‘
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CPG Working Group m
ASCO 2013/ CCC-IUA 2020 8_
WG ‘ Recommendations based on expert opinion/consensus by the working group. ‘:SD
ASH 2021 3
strong -For patients: most individuals in this situation would want the recommended course of action, an x@ a small proportion would not.
252
-For clinicians: most individuals should follow the recommended course of action. Formal dec1s@@ %ds are not likely to be needed to help
individual patients make decisions consistent with their values and preferences. §§ 2
-For policy makers: the recommendation can be adopted as policy in most situations. Adherencg ;m’?%hls recommendation according to the
guideline could be used as a quality criterion or performance indicator. a \.'/g
-For researchers: the recommendation is supported by credible research or other convincing judgn%nt@hat make additional research unlikely
to alter the recommendation. On occasion, a strong recommendation is based on low or very low E % nty in the evidence. In such instances,
further research may provide important information that alters the recommendations. § -‘E
conditional -For patients: the majority of individuals in this situation would want the suggested course of actign, E,_lt many would not. Decision aids may

be useful in helping patients to make decisions consistent with their individual risks, values, and pﬁéfel@nces.
3

\

-For clinicians: recognize that different choices will be appropriate for individual patients and ﬁlat Fou must help each patient arrive at a
management decision consistent with their values and preferences. Decision aids may be usefu‘% in glelplng individuals to make decisions
consistent with their individual risks, values, and preferences.

gjou

03

-For policy makers: policymaking will require substantial debate and involvement of various sta‘Eehoi'\ﬂers Performance measures about the

suggested course of action should focus on whether an appropriate decision-making process is duly dosumented
>

[(®}
-For researchers: this recommendation is likely to be strengthened (for future updates or adaptation) B additional research. An evaluation of
o
the conditions and criteria (and the related judgments, research evidence, and additional considerations&that determined the conditional (rather
than strong) recommendation will help to identify possible research gaps.
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28
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= w
4 5 ¢
5 INS 2021 a 2
6 I Meta-analysis, systematic literature review, guideline based on randomized controlled trials (RCTS), ogat least 3 well-designed RCTs.
7 Yy Y g 9, o8 g
8 11 Two well-designed RCTs, 2 or more well-designed, multicenter clinical trials without randomizatiﬁ@@@‘ systematic literature review of varied
nwn
9 prospective study designs. 32 S
10 I One well-designed RCT, several well-designed clinical trials without randomization, or several stu%j\'ﬁith quasi-experimental designs focused
1" g g BEVg g
12 on the same question. 3 ;
13 Includes 2 or more well-designed laboratory studies. 0] ®w2
. . o = T .
14 v Well-designed quasi-experimental study, case control study, cohort study, correlational study, tlme%algs study, systematic literature review of
>3
12 descriptive and qualitative studies, narrative literature review, or psychometric study. g.g E
17 Includes 1 well-designed laboratory study. E% 3
=]
18 A% Clinical article, clinical/professional book, consensus report, case report, guideline based on consengi@ iescriptive study, well-designed quality
> —
;g improvement project, theoretical basis, recommendations by accrediting bodies and prdfess@nal organizations, or manufacturer
. . > =
21 recommendations for products or services. = 3
22 This also includes a standard of practice that is generally accepted but does not have a research ba§s (@, patient identification).
1)
;i A/P Evidence from anatomy, physiology, and pathophysiology as understood at the time of writing. @ 2
25 Committee Review of evidence, discussion, and committee agreement for a Practice Recommendation. Use% wden there is insufficient or low-quality
o
26 Consensus evidence to draw a conclusion. 2 g
i CMA 2018 5 o
29 High (A) Further research is very unlikely to change our confidence in the estimate of effect T £
-
30 Moderate (B) Further research is likely to have an important impact on our confidence in the estimate of effect agd nfay change the estimate
;; Low (C) Further research is very likely to have an important impact on our confidence in the estimate of effct aad is likely to change the estimate
N
33 Very low (D) Any estimate of effect is very uncertain & o
34 Recommendation | Interventions clearly have more benefits than harms é
36 3
37 Suggestions (2) Interventions may have more benefits than harms g
38 Not suggestions | Interventions may do more harm than good or pros and cons of relationship is not clear ;—r.
39 Qe
40 g
41 g
42 Page 20 of 42 c
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2
Not Interventions clearly do more harm than good
recommended (1) ml
ITAC-CME 2013 528
Strong (Grade 1 | The panel is confident that the desirable effects of adherence to a recommendation outweigh the ui_ﬁi%s@able effects
Guideline) 3%
Weak (Grade 2 | The panel concludes that the desirable effects of adherence to a recommendation probably outweig :tgb%ndesirable effects, but is not confident
Guideline) 235
Best clinical | In the absence of any clear scientific evidence and because of undetermined balance between desig;%%@and undesirable effects, judgment was
practice based on the professional experience and consensus of the international experts within the Workin% TP
(Guidance) Sh i
ESMO 2015 & 5
I Evidence from at least one large randomised, controlled trial of good methodological quality (low é:ote\ial for bias) or meta- analyses of well-
conducted randomised trials without heterogeneity g: E'
II Small randomised trials or large randomised trials with a suspicion of bias (lower methodological @Jaléy) or meta-analyses of such trials or of
trials with demonstrated heterogeneity ggJ_ 32
I Prospective cohort studies 2 g
v Retrospective cohort studies or case—control studies ngI §
A% Studies without control group, case reports, experts opinions T g
A Strong evidence for efficacy with a substantial clinical benefit, strongly recommended g i
B Strong or moderate evidence for efficacy but with a limited clinical benefit, generally recommend%l ?g
C Insufficient evidence for efficacy or benefit does not outweigh the risk or the disadvantages (advelqu?e egénts, costs, ...), optional
D Moderate evidence against efficacy or for adverse outcome, generally not recommended >
E Strong evidence against efficacy or for adverse outcome, never recommended

ISCCM 2020
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1 g ¥
> o
; : 3
= w
4 5 o
5 Evidence from >1 good quality and well-conducted randomized control trial(s) or meta-analysis oERCT’s
S 2 Evidence from at least 1 RCT of moderate quality, or well-designed clinical trial without randofizagon; or from cohort or case-controlled
c <
8 studies ‘§ gg
9 3 Evidence from descriptive studies, or reports of expert committees, or opinion of respected authoriigs gased on clinical experience
1(1) Useful Practice | Not backed by sufficient evidence; however, a consensus reached by the working group, based on %h;ﬁ%al experience and expertise
o
. Point (UPP) 537
13 Grade A Strong recommendations to do (or not to do) where the benefits clearly outweigh the risk (or vice @e@@é for most, if not all patients
14 Grade B Weak recommendations, where benefits and risk are more closely balanced or are more uncertain & ?2 g
15 -~ . L . . -~ . . = . . .
16 CPGs, clinical practice guidelines; ASCO, American Society of Clinical Oncology; ASH, American Society of Hematology5INS, Infusion Nursing Society; CCC-IUA,
17 Chinese Chapter Congress of the International Union of Angiology; CMA, China Medical Association; ITAC-CME, Inte@%@hal Initiative on Thrombosis and Cancer;
18 ESMO, European Society for Medical Oncology; ISCCM, Indian Society of Critical Care Medicine. 5 @i
19 &- 5
20 > =
21 = 3
22 S 3
23 a 3
24 <
25 5 3
3 -
26 2 S
27 2 2
28 =3
29 ® c
31 S m
Q o
32 o o
33 o
34 >
35 @
36 5
37 W
38 =
39 8
40 B
41 g
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Supplementary Figure 1 The AGREE II domain scores of each guideline

——ASCO 2013 ——ASH 2021 INS 2021 CCC-1UA 2020
——CMA 2018 ~——ITAC-CME 2013 —ESMO 2015 —ISCCM 2020
1.Scope and Purpose

6.Editorial Independence 2.Stakeholder Involvement

5.Applicability 3.Rigour of Development

4.Clarity of Presentation

CPGs, clinical practice guidelines; ASCO, American Society of Clinical Oncology;
ASH, American Society of Hematology; INS, Infusion Nursing Society; CCC-IUA,
Chinese Chapter Congress of the International Union of Angiology; CMA, China
Medical Association; ITAC-CME, International Initiative on Thrombosis and Cancer;
ESMO, European Society for Medical Oncology; ISCCM, Indian Society of Critical
Care Medicine.
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Abstract

Objectives To evaluate and analyze the quality of clinical practice guidelines for
Peripherally Inserted Central Catheter related thrombosis (PICC-related thrombosis) to
identify the most current and effective prophylactic measures recommended in the
guidelines.

Design Scoring and analysis of the guidelines using the AGREE II.

Data sources Cochrane Library, PubMed, EMBASE, Cumulative Index of Nursing and
Allied Health Literature (CINAHL), Chinese databases (China National Knowledge
Infrastructure and Wan Fang) and the relevant websites of the guideline were searched
through 8 August 2024.

Eligibility criteria for selecting studies Studies that primarily clinical practice
guidelines on the prevention of PICC-related thrombosis were included.

Data extraction and synthesis Two reviewers independently screened the searched
items and extracted data and scored documents using Appraisal of Guidelines for
Research and Evaluation II (AGREE II). Findings were summarized in Grading of
Recommendation, Assessment, Development and Evaluation (GRADE) evidence
profiles and synthesized qualitatively.

Results

The analysis incorporated a total of nine guidelines, all rated as 'recommended' or
'recommended with modifications'. Standardized scores revealed elevated performance
in the domains of Scope and Purpose, Clarity of Presentation, and Editorial
Independence. Conversely, the Stakeholder Involvement and Applicability domains
yielded the lowest average standardized scores. Disparities in standardized scores
across guidelines were particularly evident in the domains of Rigour of Development,
Stakeholder Involvement, and Applicability. The agreement between the two appraisers
was almost perfect (intraclass correlation coefficients higher than 0.80). A considerable
proportion of recommendations relied on evidence of low-quality, in certain instances,
were derived from expert opinions within working groups.

Conclusions

The review reveals that a significant portion of recommendations relies on low-quality
evidence. Guideline developers are urged to prioritize methodological quality, with a
specific focus on refining Stakeholder Involvement and Applicability domains.
Addressing these aspects will enhance the overall quality and reliability of PICC-related
thrombosis prevention guidelines. One potential way to mitigate these challenges is to
endorse a standardized approach to guideline development and to synthesize reliable
clinical evidence to reduce variation in recommendations.

Keywords: Peripherally Inserted Central Catheter, PICC, Catheter related thrombosis,
quality in healthcare
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Strengths and limitations of this study

e This systematic review used a comprehensive search for Clinical Practice
Guidelines on the prevention of PICC-related thrombosis.

e Two appraisers used AGREE II, an assessment with methodological rigor and
reliability, to appraise the quality of included guidelines and resolved any
discrepancies by discussion.

e Caution is warranted in interpreting the AGREE II results, as the AGREE
framework assigns equal weighting to all six domains, irrespective of their
individual significance.

e We used the Grading of Recommendation, Assessment, Development and
Evaluation approach to evaluate and summarize the strength and quality of the
evidence.
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Introduction

Peripherally Inserted Central Catheter (PICC) has obtained widespread use in clinical
practice owing to the maneuverability, minimal trauma, and heightened safety
attributes'-. However, PICC-related thrombosis is prone to occur, stemming from
factors such as unavoidable puncture injuries, toxic medication effects, and patient-
specific conditions, underscores its incidence. The incidence of PICC-related
thrombosis varied between 2.3% and 71.9% due to differences in study population,
testing modality and threshold for diagnosis, of which 94.5% were asymptomatic*>. In
recent years, a steady rise in the incidence rate of PICC-related thrombosis has been
attributed to the escalating utilization of PICC lines, augmented awareness among
medical professionals regarding PICC-related complications, and an elevated detection
rate of asymptomatic thrombosis®. This not only jeopardizes patient safety but also
begets prolonged or interrupted treatment, unplanned extubation of the PICC, extended
hospital stays, and increased burden on society’-°.

It is important to emphasize that some interventions can reduce the occurrence of PICC-
related thrombosis!?. One study effectively forestalled the occurrence of PICC-related
thrombosis by implementing a graded nursing intervention based on risk assessment
for 560 patients!!. Similarly, Liu et al. executed ball-holding exercise training for PICC-

catheterized patients, significantly reducing the incidence of PICC-related thrombosis!®.

However, the current landscape lacks clarity on the latest and most efficacious
preventive measures recommended in guidelines.

Using evidence-based programs for PICC-related thrombosis can improve practice
outcomes while reducing the physical, psychological, social and economic burden on
individuals, families and societies. Clinical Practice Guidelines (CPGs) facilitate
optimal decision-making by healthcare professionals and patients, minimizing wastage.
Nonetheless, the efficacy of a CPG is contingent upon the robustness of its evidence
base!?. Therefore, an imperative exists to systematically evaluate CPGs to gauge their
quality. This systematic review aims to critically appraise the quality of PICC-related
thrombosis prevention guidelines and assess the strength of their recommendations.

Methods
Registry

The review followed Preferred Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) guidelines'> and used the recommended Grading of
Recommendation, Assessment, Development and Evaluation (GRADE) process'4 to
summarize findings. Additionally, it was registered in the International Prospective
Registry of Systematic Reviews (PROSPERO) in December 2023 (protocol ID
CRD42023495519).

Objectives
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The purpose of this systematic review is to critically appraise the quality of PICC-
related thrombosis prevention guidelines specific to patients. The Appraisal of
Guidelines for Research and Evaluation II (AGREE II) tool was used.

Data sources and search strategy

Academic databases, encompassing Cochrane Library, PubMed, EMBASE,
Cumulative Index of Nursing and Allied Health Literature (CINAHL), and Chinese
databases (China National Knowledge Infrastructure and Wan Fang), were
systematically searched from inception until 8 August 2024. The search strategy was
tailored to the requirements of each database. Searching of reference lists from
identified papers were scrutinized, and forward citation searches were performed using
Google Scholar. All searches were saved in each database and imported into EndNote
(V.20; Clarivate Analytics), where duplicates were removed. To supplement our
database searches, we also searched guidelines repositories, including CPG Infobase:
Clinical Practice Guidelines (Canadian Medical Association), the Guidelines
International Network (GIN), the National Health and Medical Research Council—
Australian Clinical Practice Guidelines, the National Institute for Health and Care
Excellence (NICE), the National Guideline Clearinghouse (NGC), Scottish
Intercollegiate Guideline Network (SIGN), New Zealand Guidelines Group (NZGGQG),
BMJ Best Practice and Chinese guidelines repository (Yi Mai Tong). Search details are
available in supplemental appendix 1.

Eligibility criteria
A complete list of inclusion and exclusion criteria is detailed in table 1.

Table 1: Inclusion and exclusion criteria

No. Items

Inclusion criteria

1 Published international and national guidelines on the management and/or prevention of
PICC-related thrombosis
2 Most recent complete guideline (from a single working group, ie, ACCP) and any partial

revisions for the guideline published thereafter
3 Include an explicit statement identifying the document as a ‘guideline’

Exclusion criteria

1 Guidelines under development
2 Guidelines were specific to one institution
3 Complete guidelines with publication dates that have been superseded by more recent

complete guidelines

4 Clinical practice standards, defined as a statement reached through consensus, which
identifies the desired outcome. Usually used in audit as a measure of success

5 Guidelines inclusive of only one phase of care, for example, Ginzburg et al.!> (ie, during

rehabilitative therapy)
Note: ACCP, American College of Chest Physicians; PICC-related thrombosis, Peripherally
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Inserted Central Catheter-related thrombosis
Data screening and extraction

Two reviewers screened titles and abstracts based on predetermined eligibility criteria.
Articles that met the above inclusion and exclusion criteria were included for a second
full-text screen. Conflicts were resolved through discussion or the involvement of a
third reviewer. Reasons for exclusion were documented in a tabular format
(supplemental appendix 2). Data extraction was independently performed using a
standardized data extraction form developed based on AGREE II'S.

Quality assessment of CPGs

To evaluate the quality of pre-existing guidelines selected for guideline adaptation,
two reviewers graded each guideline according to AGREE II. This instrument consists
of 23 items organized into six domains. AGREE II also includes two overall
assessment items for overall judgements of the practice guideline. Supplemental
appendix 3 provides a brief description of each domain'’.

The 23-item AGREE II tool uses a seven-point agreement scale from 1 (strongly
disagree) to 7 (strongly agree)!6. Standardized scores for each domain were computed
as (X/Y) x100%, where X = obtained score—minimum possible score and

Y = maximum possible score—minimum possible score'®. As defined by AGREE II,
we considered a CPG as ‘recommended’ if most items score 6 or 7 points and
multidimensional evaluation is > 60%, as ‘recommended with modifications’ if the
items scoring 6 or 7 points are similar to the items scoring 1 or 2 points, and the
multidimensional evaluation is 30% to 60% and as ‘not recommended’ if most items
score 1 or 2 points and the multidimensional evaluation is < 30%.

Before the quality appraisal using AGREE II, two reviewers completed an Online
Training Tool'® and performed calibration exercises to clarify the eligibility criteria.
Following training, the two reviewers independently applied AGREE II criteria to
eligible CPGs using the My AGREE PLUS online platform.!® Our team met regularly
to resolve any discrepancies in the quality appraisal. We used intraclass correlation
coefficients (ICCs) to measure the agreement between the two assessors’ assessment
of quality (AGREE II) of included CPGs. The results were interpreted as follows:
0.00, poor agreement; 0.00-0.20, slight agreement; 0.21-0.40, fair agreement; 0.41—
0.60, moderate agreement; 0.61-0.80, substantial agreement; and 0.81-1.00, almost
perfect agreement.?’

Patient and public involvement

Patients and/or the public were not involved in the design, or conduct, or reporting, or
dissemination plans of this research.

Results
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After removal of duplicates 272 citations were screened for the electronic database,
with 13 full-text reports assessed and 5 included (figure 1). Guidelines repository
searches retrieved 151 citations, with 16 evaluated and 4 included (figure 2). Ultimately,
9 guidelines were included in the final analysis, and the detailed characteristics are
shown in table 2. These CPGs were published between 2013 and 2024. Most of the
CPGs were developed in the USA (n=3),2!">3 with the remaining coming from China
(n=3),2426 France (n=1),>” Europe (n=1)?® orIndia (n=1)%. Information sources
regarding where CPGs were obtained are shown in supplemental appendix 4.
Table 2 Characteristics of CPGs regarding PICC-related thrombosis prevention in

patients
ASCO 2013 ASH 2021 INS 2024
Original CPG Central Venous Catheter American Society of Infusion Therapy
title Care for the Patient Hematology 2021 Standards of Practice,
With Cancer: American guidelines for 9th Edition

Date published
Country of origin
Objective of CPG

Methods used to
collect/select the

evidence
Methods used to
analyse the
evidence

Ranking scheme
to determine the
strength of the
evidence and
recommendation
Methods used to
formulate the
recommendations
Number of
recommendations

Method of CPG

Society of  Clinical

Oncology Clinical

Practice Guideline

2013

USA

Guide prophylaxis and
management of central
venous catheter (CVC)
care for patients with
cancer

A targeted systematic
using 2 databases

Not stated

Not stated

Expert consensus

12

External and internal

management of venous
thromboembolism:
prevention and treatment
in patients with cancer
2021

USA

Guide prevention and
treatment of VTE in

patients with cancer

Systematic evidence

reviews of topic areas

The hierarchical system
used to strong and
conditional
recommendations

Strong, conditional

Expert consensus

34

External and internal

2024
USA
Guide
infusion care

patient-centered

A targeted systematic
using more than 9
databases
The hierarchical system
used to grade levels of
evidence

I, I, II0, IV, V, A/P,
Committee Consensus

Expert consensus

46 recommendations in
catheter-associated
thrombosis

External and internal
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validation

peer review

peer review

peer review

Intended users Medicaloncologists patients, clinicians and all health care settings
hematologist,  nurses, other health care and all populations
interventional professionals
radiologists, surgeons,
infectious disease
specialists, and
specialized CVC care
teams

Composition of 2 groups: 3 groups: 2 groups:

CPG working 1. 15-panel members 1. 16-panel members 1. health care

group from ASCO CVC from ASH specialties from 12

Care Expert 2. McMaster GRADE countries around the
2. The external peer centre globe
review group 3. The external peer 2. 144  international
review group reviewers

Number of 2 2 1

documents CPG (1360 pages); CPG (928 pages); online CPG (180 pages)

included in the online data supplement data supplement (933

appraisal (1359pages) pages)

(continued)
CCC-1UA 2020 CMA 2018 IITC-CNA 2022
Original CPG Infusion catheter related Chinese guidelines for Clinical Nursing

title

Date published
Country of origin
Objective of CPG

Methods used to
collect/select the

evidence
Methods used to
analyse the
evidence

Ranking scheme
to determine the
strength of the
evidence and

recommendation

venous thrombosis
prevention and control
China expert consensus
(2020 edition)

2020

China

Guide the clinical work
of preventing catheter-
related thrombosis

Not stated

Not stated

Not stated

the prevention and
treatment of thrombotic
diseases

2018
China
Guide the

treatment, and nursing

diagnosis,

of venous thrombosis
A targeted systematic
using 10 databases

The hierarchical system
used to grade levels of
evidence

Grade A,B,C,D; 1,2

Practice Guidelines for
Common Complications

of Intravenous Catheters

2022
China
Guide patient-centered

infusion care

A targeted systematic
using 14 databases

The hierarchical system
used to grade levels of
evidence

L IL, IIL, IV, V; Grade A,
B,C,D
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Methods used to
formulate the
recommendations
Number of
recommendations
Method of CPG
validation
Intended users
Composition  of
CPG working

group

Number of
documents
included in the

Expert consensus

37
External and internal
peer review

Clinicians and nurses

2 groups:

1.47-panel members from
CCC-IUA

2.The

review group

external  peer

1
CPG (337 pages)

Expert consensus

19 recommendations in
prevention
External and internal
peer review

Clinicians

3 groups:

1.Guideline development

group

2.Review committee
3.External reviewer
group

1

CPG (2861 pages)

Expert consensus

57

External and internal
peer review

Clinicians and nurses

2 groups:

1.23-panel members from
IITC-CAN

2.External

group

reviewer

1
CPG (2381 pages)

appraisal
(continued)

ITAC-CME 2022 ESMO 2015 ISCCM 2020

Original CPG 2022 international Central venous access in  Indian Society of Critical

title clinical practice oncology: ESMO Care Medicine Position
guidelines  for  the Clinical Practice Statement for Central
treatment and Guidelines Venous Catheterization
prophylaxis of venous and Management 2020
thromboembolism in
patients with cancer,
including patients with
COVID-19

Date published 2022 2015 2020

Country of origin  France Europe India

Objective of CPG  Guide management of Guide management of Guide  critical care
catheter related central venous access in physicians and allied
thrombosis (CRT) in adult cancer patients professionals

Methods used to
collect/select the

evidence
Methods used to
analyse the
evidence

Ranking scheme
to determine the
strength of the

cancer patients

A targeted systematic
using more than 3
databases

The hierarchical system
used to grade levels of

evidence

Grade A, B, C, D;
Strong, Weak, Best
clinical practice

Not stated

The hierarchical system
used to grade levels of
evidence

I 11, IIL, IV, V; A, B, C,
D,E

A targeted systematic

using 3 databases

The hierarchical system
used to grade levels of
evidence
1, 2, 3; Useful Practice
Point (UPP), Grade A,
Grade B
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evidence and
recommendation
Methods used to
formulate the
recommendations
Number of
recommendations
Method of CPG
validation

(guidance)

Expert consensus

41

External and internal

peer review

Expert consensus

67

External and internal

peer review

Expert consensus

54

External and internal

peer review

Clinicians  and Clinicians Clinicians Critical care physicians
nurses and allied professionals
Composition of 2  groups: 2 groups: 2 groups:
CPG working 1.19 experts from various 1.ESMO Guidelines 1.19-panel members from
group specialties Committee ISCCM
2.87 international 2.The  external peer 2.The external peer
reviewers review group review group
Number of 2 1 4
documents CPG (334 pages); online CPG (152 pages) CPG (8 pages); 3
included in the data supplement (123 Appendices (22 pages)
appraisal pages)

Note: CVC, central venous catheter; VTE, venous thromboembolism; CRT, catheter-related
thrombosis; CPGs, clinical practice guidelines; ASCO, American Society of Clinical Oncology;
ASH, American Society of Hematology; INS, Infusion Nursing Society; CCC-IUA, Chinese
Chapter Congress of the International Union of Angiology; CMA, China Medical Association;
IITC-CNA, Intravenous Infusion Therapy Committee of Chinese Nursing Association; ITAC-
CME, International Initiative on Thrombosis and Cancer; ESMO, European Society for Medical
Oncology; ISCCM, Indian Society of Critical Care Medicine.

Two assessors appraised each CPG. The AGREE II domain scores of each guideline
are presented in table 3. Detailed scoring of each AGREE II item under each domain is
presented in online supplemental appendix 5. Supplementary Figure 1 shows a radar
chart of the results of the guideline appraisal. The quality of the evaluated guidelines
showed significant variability. The standardized scores ranged from 86% to 100% in
the Scope and Purpose domain, and all CPGs scored above 80%. The standardized
scores in the Stakeholder Involvement domain ranged from 58% to 92%, with all CPGs
scoring above 50%. The standardized scores in the Rigour of Development domain
ranged from 49% to 94%, with only one CPG scoring below 50%. The standardized
scores in the Clarity of Presentation domain ranged from 89% to 97%. The standardized
scores in the Applicability domain ranged from 42% to 94%, with only one CPGs
scoring below 50%. The standardized scores in the Editorial Independence domain
ranged from 88% to 100%. Per the quality assessment tool used in this review, 6 of the
9 included CPGs were judged to be ‘recommended’. There is an almost perfect
agreement between two appraisers, with the intraclass correlation coefficient (ICC)
ranging from 0.876 to 0.968 (P<0.001).
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Table 3 AGREE 1II scaled domain scores of CPGs for PICC-related thrombosis
prevention in patients

CCC- ITC- ITAC-
ASCO ASH INS CMA ESMO ISCCM
IUA CNA CME
2013 2021 2024 2018 2015 2020
2020 2022 2022
1.Scope  and
100% 100% 100% 89%  97%  89% 97% 86% 92%
Purpose
2.Stakeholder
81% 92%  69%  67% 69%  58% 89% 58% 72%
Involvement
3.Rigour of
77% 80% 85% 49%  92% 74% 85% 66% 72%
Development

4.Clarity  of

) 89% 97%  97%  97%  92%  89% 100% 97% 97%
Presentation
5.Applicability 65% 94% 83% 44% 63% 48% 63% 42% 79%
6.Editorial

100% 96%  92%  88% 88%  92% 92% 100% 100%

Independence
Recommended
use of this Yes Yes Yes Yes* Yes Yes* Yes Yes* Yes
CPG
ICC (including
overall CPG 00913 0.876 0942 0919 0.887 0.968 0.923 0.957 0.958

score)

Note: *Recommended with modifications.

Table 4 shows the levels of evidence for recommendations of PICC-related thrombosis
prevention in patients, as reported in the included CPGs. The Grading of
Recommendations Assessment, Development, and Evaluation (GRADE) approach®
was used to rank recommendations. Despite unanimous agreement in the
recommendations for identifying and assessing risk factors, monitoring for signs and
symptoms, providing non-pharmacological preventative measures, diagnose, remove
the PICC against, treatment after diagnosis and medical personnel training, details
disagree on the risk assessment tools and pharmacological choice. The Infusion Nursing
Society (INS) 2024 guidelines?® recommended the Caprini Risk Assessment Model
and the Michigan risk score for patients with PICC, but the China Medical Association
(CMA) 2018 guidelines?® recommended the Khorana score model for outpatient
patients with malignancies receiving chemotherapy. The American Society of Clinical
Oncology (ASCO) 2013 guidelines,?! American Society of Hematology (ASH) 2021
guidelines?? and International Initiative on Thrombosis and Cancer (ITAC-CME) 2022
guidelines?’” did not recommend pharmacologic prophylaxis, and the INS 2024
guidelines? notes that recommendations for pharmacologic prophylaxis have not been
established for all patient populations but should be guided by individual patient risk.
However, the CMA 2018 guidelines® recommended using LMWH or LDUH for
medium and high-risk patients. In terms of risk assessment, pharmacologic preventative
measures, diagnose and confirm PICC-related thrombosis, remove the PICC against
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and medical personnel training, we observed little recommendations with relatively low
quality. The recommendations from each CPG that are informed in table 4 are detailed
in supplemental appendix 6. Supplemental appendix 7 shows an explanation of the
different evidence levels used across included CPGs.

Table 4 Levels of evidence for recommendations

prevention in patients as reported in included CPGs

of PICC-related thrombosis

Recommendations* ASCO 2013 ASH 2021 INS 2024
1.Identify Patient risk — - * History of thrombosis (I)
factors * Other factors (II)

2.Identify catheter

related risk factors

3. Identify operator

risk factors

4. Risk assessment of

patients with PICC
5. Consider use of a

risk scoring system

6. Monitor for signs
and symptoms

7. Pharmacologic
preventative
measures for PICC-

related thrombosis

8. Non-
pharmacological
preventative
measures for PICC-

related thrombosis

* Not to use as
preference (WG)

* Flush with saline as
preference (WG)

* Not using parenteral
thromboprophylaxis
(Low)

* Not using oral
thromboprophylaxis
(Low)

* Catheter-to-vessel ratio
prior to insertion no more
than 45% ratio (II)

* Place small-diameter
catheters (I)

* Catheter tip location
(A/P)

* Use a bundled approach
for PICC insertion (II)

* Consider tunneling
PICCs (IIT)

* Use ultrasound for
accurate insertion(V)

* Use electrocardiography
for PICC tip location (III)
* When choosing and
inserting a PICC (I)

* The Caprini Risk
Assessment Model (IV)

* The Michigan Risk Score
av)

* Measuring arm
circumference (IV)

* Guided by individual
patient risk (I)

» Handgrip exercise (II1)
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9. Diagnose and - - Doppler ultrasound as

confirm PICC-related preference (II)

thrombosis

10. Remove the PICC — - * Do not remove when the

against catheter s correctly
positioned, functional, and
necessary for infusion
therapy (I)

11. Treatment after - - * Anticoagulant medication

diagnosis for at least 3 months after
diagnosis (IV)

12. Medical - - * Ensure that the selected

personnel training VAD is inserted by staff
with  specific training,
using vascular
visualization (IT)

(Continued)
Recommendations™ CCC-IUA 2020 CMA 2018 IITC-CNA 2022

1.Identify Patient risk  * Patients with
factors catheterization (WG)
» Malignant tumors,

chemotherapy and

surgery (WQ)
2.I1dentify catheter * The smallest external
related risk factors diameter (WQG)

* Catheter tip location

(WG)

3. Identify operator
withdrawal of catheter
(WG)

* Non-standard rushed,

risk factors

sealing tube operation
can increase the risk
(WG)

4. Risk assessment of —
patients with PICC

5. Consider use of a -
risk scoring system

6. Monitor for signs -
and symptoms

7. Pharmacologic

* Repeated puncture and  —

* VTE risk assessment
with a central venous
catheter (2B)

* The Khorana score
model (1B)

* Not use for low-risk
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preventative
measures for PICC-

related thrombosis

8. Non-
pharmacological
preventative
measures for PICC-

related thrombosis

9. Diagnose and
confirm PICC-related

thrombosis

10. Remove the PICC
against

11. Treatment after

* Handgrip exercise
(WG)

* Providing appropriate
and adequate nursing
care (WG)

* Doppler ultrasound as
preference (WG)

patients (2B)

* Use LMWH or LDUH
as preference for medium
and high risk (2 B)

* Non-pharmacological
measures (V, B)

* providing appropriate
and adequate nursing care
(L A)

* Doppler ultrasound as
preference (I, A)

* Not to routine use
Doppler ultrasound (IV, D)
 Extractions consider the
actual situation (II, B)

* Routine anticoagulation

diagnosis before removal (IV, B)
* Further assessed for
appropriate  interventions
1, A)

12. Medical + Establishing education - -

personnel training and training systems

(WG)
(Continued)
Recommendations™ ITAC-CME 2022 ESMO 2015 ISCCM 2020

1.Identify Patient risk
factors
2.Identify

related risk factors

catheter

3. Identify operator
risk factors

4. Risk assessment of
patients with PICC

5. Consider use of a
risk scoring system
6. Monitor for signs
and symptoms

7. Pharmacologic
preventative
measures for PICC-
related thrombosis

8. Non-

pharmacological

* Catheter tip location
(Grade 1B)

* Not to use as preference
(Grade 1A)

* Flushing with saline as

preference (I, C)
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preventative
measures for PICC-

related thrombosis

9. Diagnose and
confirm PICC-related
thrombosis

10. Remove the PICC
against

11. Treatment after

diagnosis

12. Medical

personnel training

BMJ Open

- * Doppler ultrasound as

preference (111, A)

e Use LMWHs for a -
minimum of 3 months

(guidance)

(B,2)

* Doppler ultrasound as

preference (B, 2)

* No need to extubate (A,
2)

* Establishing education

and training systems (A, 1)

* Establishing
Credentialing process (B,
2)

Note: CPGs, clinical practice guidelines; ASCO, American Society of Clinical Oncology; ASH,
American Society of Hematology; INS, Infusion Nursing Society; CCC-IUA, Chinese Chapter
Congress of the International Union of Angiology; CMA, China Medical Association; IITC-CNA,
Intravenous Infusion Therapy Committee of Chinese Nursing Association; ITAC-CME,
International Initiative on Thrombosis and Cancer; ESMO, European Society for Medical Oncology;
ISCCM, Indian Society of Critical Care Medicine.

Discussion

To our knowledge, this is the first systematic quality appraisal of CPGs for PICC-
related thrombosis prevention in patients, with recognition of nine guidelines. Overall,
the quality of all incorporated guidelines was deemed acceptable, evaluated as either
'recommended' or 'recommended with modifications'. We summarized all key
recommendations about PICC-related thrombosis prophylaxis, and compared and
visualized the difference among them, providing a concise but informative overview
for clinicians and researchers.

Most of the guidelines included in the study tend not to recommend the routine use of
pharmacological prophylaxis of PICC-related thrombosis. Despite consistency in
recommendations across the included CPGs, they employed diverse classification
systems to indicate levels of evidence. Discrepancies in preferred pharmacological
prophylaxis (such as low molecular weight heparin (LMWH), direct oral anticoagulants
(DOAC:S), or no drug prophylaxis) could be attributed to variations in data availability
from trials and the timing of approval by regulatory agencies. The latest guidelines state
that prophylactic anticoagulation for catheter related thrombosis prevention have not
been established for all patient populations but should be guided by individual patient
risk.?> This may indicate that the choice of whether or not to use pharmacological
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prophylaxis for PICC-related thrombosis based on risk assessment in the future.’! It
may be a trend for future research. It is noteworthy that a substantial proportion of
recommendations relied on low-quality or very-low-quality evidence, or even on expert
opinions from working groups, suggesting uncertain clinical significance. Therefore,
advocating for high-quality randomized controlled trials is imperative to reinforce the
evidence base and potentially enhance the cost-effectiveness of treatment.??

Additionally, regarding non-pharmacological prevention, only a very limited number

of strong recommendations could be found, which implies the absence of solid evidence.

It was worth noting that current updated guidelines were more inclined to recommend
non-pharmacological prophylaxis, such as INS 2024, which specifies the frequency and
duration of handgrip exercises (3 or 6 times per day for 3 weeks). 232426 These findings
would account for the fact that prophylaxis for PICC-related thrombosis is still not
routinely implemented as per guideline recommendations in most hospitals..33-34
However, there were no clear criteria for the number and the duration of each set of
handgrip exercises. Therefore, a large randomized controlled trial could be conducted
in the future to develop a standardized content of handgrip exercises. It was also worth
noting that as the first line of defense in the prevention of PICC-related thrombosis,
dynamic and accurate risk assessment is crucial. However, current guidelines did not
provide detailed descriptions of the timing of risk assessment and specialized
assessment tools for PICC-related thrombosis prevention.?3-?> Therefore, Future
research should delve into these aspects to refine risk assessment specificity, facilitating
clinical prevention and enhancing assessment accuracy.

We found that standardized scores for different domains varied across the nine
guidelines included. The Scope and Purpose, Clarity of Presentation, and Editorial
Independence domains exhibited relatively high standardized scores. In contrast, the
Stakeholder Involvement, Rigor of Development, and Applicability domains
demonstrated considerable variations among the CPGs. Our results are consistent with
the results of CPG quality evaluations for other clinical topics.33-3¢ This suggests that
improvements in these areas may improve the consistency of the guidance provided.
With significant improvements in CPG development methods over the past decade,
differences between existing clinical practice guidelines can be explained in part by
guideline development methodology. Therefore, guideline development should be
based on developed standards (e.g., the WHO Manual for Guideline Development®7)
in conjunction with the methodological details of the AGREE II Reporting Clinical
Guideline Development.!”

We discovered that the Stakeholder Involvement and Applicability domains had the
lowest standardized scores, which might be factors affecting implementation. This is
in consistent with the findings of Wang et al.*® Stakeholder involvement centers on
obtaining support from a robust collaborative multidisciplinary network and getting
the requirements of all potential users.?® Truly, a multidisciplinary approach to
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preventing PICC-related thrombosis, which involves key stakeholders, is crucial for
implementing recommendations. However, only two CPGs incorporated patients and
their representatives in guideline development, and relevant suggestions were not
clearly presented.?!-?? In addition, the content of patient/family education was also
neglected in existing guidelines. Evidence-based medicine emphasizes the
significance of patient-centered communication.*’ Patient with PICC-line may have
some concerns about non-pharmacological prophylaxis for thromboprophylaxis, such
as the fear of catheter dislodgement and displacement due to activity, which may
affect quality of life. Consequently, Patients' values and preferences should be
considered, and the advantages and disadvantages of these choices should be
discussed with patients.*!

The low score for Guideline applicability mainly reflects the lack of description of the
barriers to implementation. However, there is little consensus on how to carry out
CPG in practice. Only three CPGs assess the barriers and facilitators to guideline
implementation and offer strategies to enhance guideline uptake.?!->3 Whilst these may
add to the usefulness of the guidelines, it is unclear to what extent they actually
improve the implementation of the recommendations. Multiple evidence-based
implementation strategies have been evaluated to prevent PICC-related issues.** We
urge guide developers to consider the Improve CPG Implementation domain as one of
the development objectives.

This review has some strengths and limitations. Our assessment is based on what
guideline organizations reported. The search strategy, which was developed
collaboratively, was reproducible and aligned with systematic review standards. The
inclusion of guidelines spanning 2013 (ASCO) to 2024 (INS) raises concerns about
obsolescence based on evolving evidence. CPGs that are ‘recommended’ according to
the AGREE II scoring might be out-of-date if they are based on obsolete evidence.
Thus, some caution is necessary here. Lastly, two appraisers utilized AGREE II, an
assessment with methodological rigor and reliability, to assess the quality of the
included guidelines and settle any disparities through discussion. Six members of our
group have taken part in the evidence-based medicine training courses offered by the
Joanna Briggs Institute (JBI). This participation has equipped them with valuable
skills and knowledge in evidence-based practice, enhancing the quality and credibility
of our research.

Conclusions

In summary, the current guidelines for PICC-related thrombosis require significant
improvements in methodological quality. They showed inconsistencies in some
recommendations, highlighting the need for standardized guideline development and
high-quality evidence synthesis. Guideline developers should intensify focus on
methodological rigor, especially in the Stakeholder Involvement and Applicability
domains. Moreover, the existing guidelines need to be further clarified in the areas of
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risk assessment (including tools and timing of assessment, etc.), pharmacological
prevention, and non-pharmacological prevention. High-quality randomized controlled
studies are urgently needed to address these issues in the future.

Figure legend

Figure 1 Search strategy for library databases (final search undertaken on 8 August
2024). CPGs, clinical practice guidelines; CINAHL, Cumulative Index of Nursing and
Allied Health Literature; CNKI, China National Knowledge Infrastructure.

Figure 2 Search strategy for guideline repositories (final search undertaken on 8 August
2024). CPGs, clinical practice guidelines.
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patients

Cochrane Library search performed on 8 August 2024

Query

N AW N~ 3

O 0 O AN

11
12
13
14
15

MeSH descriptor: [Practice Guideline] explode all trees

MeSH descriptor: [Consensus] explode all trees

MeSH descriptor: [Practice Patterns, Nurses'] explode all trees

MeSH descriptor: [Practice Patterns, Physicians'] explode all trees

(practice guideline*):ti,ab,kw OR (clinical guideline*):ti,ab,kw OR (consensus):ti,ab,kw
OR (practice pattern®):ti,ab,kw OR (best practice*):ti,ab,kw

IOR20OR30OR40RS5

MeSH descriptor: [Venous Thrombosis] explode all trees

MeSH descriptor: [Venous Thromboembolism] explode all trees

MeSH descriptor: [Upper Extremity Deep Vein Thrombosis] explode all trees

(venous thrombo* OR vein thrombo* OR catheter related thrombo* OR CRT OR VTE
OR UEDVT):ti,ab,kw

70R80OR9OR 10

MeSH descriptor: [Catheterization, Peripheral] explode all trees

(peripherally inserted central catheter¥):ti,ab,kw OR (PICC¥*):ti,ab,kw

120R 13

6 AND 11 AND 14

PubMed search performed on 8 August 2024

# Query

1 Search:(((("Practice Guidelines as Topic"Mesh]) OR "Practice Guideline" [Publication
Type]) OR "Consensus"[Mesh])OR"Practice Patterns, Nurses"'[Mesh]) OR "Practice
Patterns, Physicians'[Mesh]

2 Search: ((((practice guideline*|Title/Abstract]) OR (clinical guideline*[Title/Abstract]))
OR (consensus|[Title/Abstract])) OR (practice pattern*[Title/Abstract])) OR (best
practice®| Title/Abstract])

3 10R2

4 Search: (("Venous Thrombosis"[Mesh]) OR "Venous Thromboembolism"[Mesh]) OR
"Upper Extremity Deep Vein Thrombosis"[Mesh]

5 Search: (((((venous thrombo*[Title/Abstract]) OR (vein thrombo*[Title/Abstract])) OR
(catheter related thrombo*[Title/Abstract])) OR  (CRT[Title/Abstract])) OR
(VTE]Title/Abstract])) OR (UEDVT[Title/Abstract])
40RS5
Search: "Catheterization, Peripheral"[Mesh]
Search: (peripherally inserted central catheter*[Title/Abstract]) OR
(PICC*[Title/Abstract])

9 7 OR 8

10 3 AND6ANDY9
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EMBASE search performed on 8 August 2024

# Query

1 'practice guideline'/exp OR 'consensus'/exp OR 'nursing practice'/exp OR 'clinical
practice'/exp

2 'practice guideline*':ab,ti OR 'clinical guideline*":ab,ti OR consensus:ab,ti OR 'clinical
practice':ab,ti OR 'best practice*':ab,ti OR 'nursing practice':ab,ti

3 10R2

4 'vein thrombosis'/exp OR 'venous thromboembolism'/exp OR 'catheter thrombosis'/exp

5 'venous thrombo*':ab,ti OR 'vein thrombo*':ab,ti OR 'catheter related thrombo*":ab,ti OR
crt:ab,ti OR vte:ab,ti OR 'upper extremity deep vein thrombosis':ab,ti OR uedvt:ab,ti

6 40R5

7 'peripherally inserted central venous catheter'/exp

8 'peripherally inserted central catheter*':ab,ti OR picc*:ab,ti

9 70R 8

10 3 AND6 AND9

CINAHL search performed on 8 August 2024

# Query

1 (MH "Practice Guidelines") OR (MH "Consensus")

2 TI (practice guideline* OR clinical guideline* OR consensus OR clinical practice OR best
practice* OR nursing practice) OR AB (practice guideline* OR clinical guideline* OR
consensus OR clinical practice OR best practice® OR nursing practice)

3 1 OR 2

4 (MH "Venous Thromboembolism") OR (MH "Venous Thrombosis") OR (MH "Catheter-
Related Thrombosis") OR (MH "Upper Extremity Deep Vein Thrombosis")

5 TI (venous thrombo* OR vein thrombo* OR catheter related thrombo* OR CRT OR VTE
OR UEDVT) OR AB (venous thrombo* OR vein thrombo* OR catheter related thrombo*
OR CRT OR VTE OR UEDVT)
40R5
(MH "Peripherally Inserted Central Catheters")

TI ( peripherally inserted central catheter* OR PICC* ) OR AB ( peripherally inserted
central catheter* OR PICC* )

9 70R 8

10 3 AND6 AND9

CNKI search performed on 8 August 2024

#

Query

1

(27 K I A A ZEORE R A K I AR T A O AR ) AND (AR 4 5
A K T AN R D i KT B O KO8 2% 3¢ B +'PICC))
AND (FE&: 45+ LAY

Language=" 3

1 AND 2
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WanFang search performed on 8 August 2024

# Query

1 FL 4% B R B U < (K I A A ERE or VR FRBK AR or &
By BRI (AP B R R0 ER KSR or A8 R HR O i K
M 2EE or PICC) and /@ 44 8 88 1A : (F5 F§ or FLiH)
2 EE: X
1 AND 2

Bl AL

=
£
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Appendix 2: Excluded studies and reason

BMJ Open
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7 un W)

Author (year)

Title

Reason(s) for ex&’lﬁsﬁm

Bierman S. (2016)

AAGBI safe vascular access guidelines I1

This is an 1nterpm§1ﬁpn of a guideline on PICC-related
thrombosis, not a:@@ehne

Brewer C. (2012)

Reducing upper extremity deep vein
thrombosis when inserting PICCs

This is a less no@atlve summary of evidence on
reducing PICC- ass%gated thrombosis, not a guideline.

Delluc A, et al. (2015)

Catheter-related thrombosis: Unresolved

issues

This is a rev1ewcsa;rﬂmarlzmg the unresolved issues of
catheter-related tﬁl&g@bosw not a guideline.

International
Thrombosis
ISTH (2014)

Society on
and Haemostasis,

Catheter-associated deep vein thrombosis of
the upper extremity in cancer patients:
guidance from the SSC of the ISTH

Provides guldanc%%(% the prevention of catheter-related
]

thrombosis in caﬁ'c(glgoatients, not a guideline.
e
> 3

Evans RS, et al. (2013)

Reduction of peripherally inserted central
catheter-associated DVT

This is a single-Senfr study of catheter-versus-PICC-
associated throni)oﬁs not prevention, and is not a
guideline. 'Q,

.qu

J A Capdevila (2016)

2016 Expert consensus document on
prevention, diagnosis and treatment of
short-term peripheral venous catheter-
related infections in adult

The consensus fﬁcu@es on indications for intravenous
catheter placeﬁs‘leni catheter ~maintenance and
registration, and-‘dlagnosw and treatment of catheter-
related 1nfect10ng. It §vas excluded due to the absence of
content dealing \mthoeatheter related thrombosis.

Macmillan T, et al. (2018)

SecurAcath for Securing Peripherally
Inserted Central Catheters: A NICE
Medical Technology Guidance

The article is of® aﬁlong the series of NICE Medical
Technology Gul(sfan(w summaries. It is not a guideline.

aby

Maynard G. (2014)

Upper extremity deep vein thrombosis: A
call to arms

This is a review ?of catheter-related deep venous
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Anesthesiologists, ASA (2018)

guidelines for management of venous

——
BMJ Open < 3
3 3
28
S ¥
o o
5 X
o &
5 o
9 | Meyer M B (2011) Managing Peripherally Inserted Central | This is a retr@pegtive study of PICC-associated
Catheter Thrombosis Risk: A Guide for | thrombosis. It is ﬁotéguideline.
Clinical Best Practice § g@
10 | Infusion Nursing Society, INS | Infusion Therapy Standards of Practice, 8th | An updated Versi;éé.g available.
(2021) Edition 28
11 | American Society of | Practice Guidelines for Central Venous | This recommendg_@)@ for prevention of catheter-related
Anesthesiologists, ASA (2019) Access 2020: An Updated Report by the | infections and re¢glganical trauma or injury does not
American Society of Anesthesiologists | address catheter—ge%i%d thrombosis.
Task Force on Central Venous Access. ;2 ®
12 | ASCO (2019) Venous Thromboembolism Prophylaxis | For Venous glgoghboembolism Prophylaxis and
and Treatment in Patients With Cancer: | Treatment in Pg@its With Cancer, catheter-related
ASCO Clinical Practice Guideline Update | thrombosis was ot Avolved.
13 | American Society of | American Society of Hematology 2018 | This article mahﬂy ?cuses on the drug prevention of
Anesthesiologists, ASA (2018) guidelines for management of venous | VTE in hospit%iz@ and non-hospitalized medical
thromboembolism: prophylaxis for | patients, and do& n§t involve the content of catheter-
hospitalized and nonhospitalized medical | related thrombos%. 3
patients % §
14 | International Initiative on | International clinical practice guidelines for | An updated versi@gn '};SE available.
Thrombosis and Cancer, ITAC- | the treatment and prophylaxis of thrombosis g ¢
CME (2013) associated with central venous catheters in g i
patients with cancer S N
15 | National Institute for Health and | Venous thromboembolic diseases: | The diagnosis @nd> management of VTE are not
Care Excellence,NICE (2020) diagnosis, management and thrombophilia | concerned with thea’;prevention of catheter-associated
testing thrombosis. E
16 | American Society of | American Society of Hematology 2018 | The diagnosis of VEE is described only, but catheter-

related thrombosis isshot mentioned.
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thromboembolism

s%n 1o} Bulpnjoul ‘1ybuuAdoo Aq |

bgs
lg/\ON G UQ 0£EY80-7202-uadolu

17 | American Society of | American Society of Hematology 2019 | For prevention in hospitalized patients surgeons
Anesthesiologists, ASA (2019) guidelines for management of venous | notinvolved cathg krelated thrombosis.
thromboembolism: prevention of venous %3%
thromboembolism in surgical hospitalized §§g
patients ;'fc;/;%
18 | Chinese Society of Clinical | Tumor related prevention and treatment | Prophylaxis of %%%eter—related thrombosis was not
Oncology, CSCO (2019) guidelines for venous thromboembolism | covered. §g§
(2019 edition) Q;E =
19 | Fu QN, et al. (2020) Clinical Practice Recommendation of | This article is a @\@@interpretaﬁon.
Chinese Expert Consensus on Venous & g
Thrombosis associated with Infusion § §
catheterization 5, )
20 | Clinical ~ Practice  Guidelines | Central venous catheter-related deep vein | This article proz_gidég guidance for the prevention of

(Canadian Medical Association)
(2020)

thrombosis

catheter-related t;i;ro.ﬁ‘lbosis and is not a guideline .
(o]
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Appendix 3: Definitions of AGREE II domains

Domain 1 - Scope and Purpose: This domain is concerned with the overall aim(s) of
the guideline, the specific health question(s) it attempts to address, and the target
population(s) that the guideline focusses on (items 1-3).

Domain 2 - Stakeholder Involvement: This domain focuses on the extent to which
the guideline was developed by the appropriate stakeholders and consequently, how
well the guideline represents the views of its’ intended users (items 4-6).

Domain 3 - Rigour of Development: This domain relates to the processes used to
gather and synthesize evidence that underpins the guideline, the methods used to
formulate recommendations, and the process for updating the guideline (items 7-14).

Domain 4 - Clarity of Presentation: This domain focusses on the language, structure,
and format of the guideline (items 15-17).

Domain 5 - Applicability: This domain pertains to the likely barriers and facilitators
to guideline implementation, strategies to improve and monitor guideline uptake, and
the resource implications of applying the guideline (item 18-21).

Domain 6 - Editorial Independence: This domain is concerned with the formulation
of recommendations not being unduly biased with competing for interest, such as
funding, personal gain or ghost writing (items 22-23).

Overall assessment: This is a rating of the overall quality of the guideline, based on
the judgement of guideline appraisers, and dictates whether the appraiser would
recommend the use of the guideline in practice.
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Appendix 4: Summary of sources where CPGs were obtained
CPG Link to document

Docume

nt
ASCO | https://guidelines.ebmportal.com/central-venous-catheter-care-patient-
2013 cancer-american-society-clinical-oncology-clinical-practice
ASH https://www-ncbi-nlm-nih-gov-
2021 443 .webvpn.cams.cn/pmc/articles/PMC7903232/pdf/advancesADV2020

003442C.pdf
INS https://www-embase-com-
2021 443.webvpn.cams.cn/search/results?subaction=viewrecord&id=L633948
335&from=export

CCC- https://link.cnki.net/doi/10.19538/j.cjps.issn1005-2208.2020.04.03
IUA
2020
CMA https://oss.wanfangdata.com.cn/file/download/perio_zhyx201836002.as
2018 px
ITC- https://rs.yiigle.com/cmaid/1410887
CNA
2022
ITAC- | https://linkinghub-elsevier-com-s.webvpn.cams.cn/retrieve/pii/S1538-
CME 7836(22)05263-1
2013
ESMO | https://linkinghub-elsevier-com-s.webvpn.cams.cn/retrieve/pii/S0923-
2015 7534(19)47179-2
ISCCM | https://www-ncbi-nlm-nih-gov-
2020 443 .webvpn.cams.cn/pmc/articles/PMC7085816/pdf/ijccm-24-S6.pdf

CPGs, clinical practice guidelines; ASCO, American Society of Clinical Oncology;
ASH, American Society of Hematology; INS, Infusion Nursing Society; CCC-IUA,
Chinese Chapter Congress of the International Union of Angiology; CMA, China

Medical Association; IITC-CNA, Intravenous Infusion Therapy Committee of Chinese Nursing

Association; ITAC-CME, International Initiative on Thrombosis and Cancer; ESMO,
European Society for Medical Oncology; ISCCM, Indian Society of Critical Care

Medicine.
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Appendix 6: Specific recommendations across all CPGs that informed in Table 4

BMJ Open

Recommendations
identified in Table 4

Corresponding recommendation from each of the included CPGs

1. Identify Patient
risk factors

INS 2024

©

©

18|34 sasn o] Buipnjoul ‘1ybuuAdoo Aq |

aubjlasug
02 JIPQWAAQN G UO 0£EY80-1202-uadolu

(4

Malignancy (type of cancer, tumor size, and characteristics), diabetes mellitus, obesity, cﬁ%netherapy administration, thrombophilia
(eg, Factor V Leiden, protein C deficiency, protein S deficiency), critical illness, and pet;gq;;zg and family history of thrombosis. (I)

Other risk factors include SARS-CoV 2 virus infection (COVID-19), patient age (but Vaggl'@ illdely per study and population risks),
pregnancy, elevated triglycerides, elevated low-density protein, ethnicity (higher rlska@@xted in Black or African Americans),
reduced functional capacity (as measured by Eastern Oncology Cooperative Group [ Eé@(ﬂ scoring), readmission to the hospital

shortly after central vascular access device (CVAD) insertion, inadequate hydration al%lrmlgtrltlon non-O blood types, and blood
v 0

transfusions. (I) Sg_ E:
> 5
CCC-1UA 2020: ?;"_ 2
® Patients with catheterization are often in special disease-related states, and these states aﬁe h&hly overlapping with high risk factors
for venous thrombosis, such as surgery, malignant tumors, and prolonged bed rest. (WG'% g
® Malignant tumor patient is one of the important people use infusion catheter, maligndt tgmor. The risk of VTE is significantly

increased in patients with malignant tumors, and the risk may be increased by chemotheﬁpygnd surgery. (WQ)

2.1dentify catheter related risk factors

® Catheter
diameter
selection

INS 2024

©

uyod] Je
aunc ug

Use the smallest diameter, least number of lumens possible to deliver the required infusion ﬂ%raﬁ )

® In a meta-analysis of PICC-related outcomes, optimal insertion techniques and use of smgle ﬁimen smaller diameter PICCs reduced
PICC-related DVT risk to a rate comparable to other CVADs. (I)

©® Measure the catheter-to-vessel ratio prior to insertion; ensure no more than 45% ratio. (IT)

CCC-1UA 2020:-

Page 11 of 25
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£ s
s &
5 ¢
® On the premise of meeting the treatment needs, the infusion device with the smallest e@erraml diameter, the least number of lumen
and the least trauma should be selected. (WG) ) Z
© Catheter  tip | INS 2024: ks
(Z2N7))
position ® Position the tip of a CVAD in the lower third of the superior vena cava (SVC) or uppeqh‘g(gof the right atrium (RA) at or near the
cavoatrial junction (CAJ) for adults and children. For lower body insertion sites, posit%r%lﬁe CVAD tip in the inferior vena cava
(IVC) above the level of the diaphragm. (A/P) gg g
® For lower body insertion sites, position the CVAD tip in the inferior vena cava (IVC) ab§\tg the level of the diaphragm. (IV)
583
g_ o
CCC-1UA 2020: afaq
25
®  Under the same circumstances, the risk of thrombosis is lower if the catheter tip is locatee fg tohe subclavian vein than in the proximal
part of the basilic vein. (WG) g: m i
o @ 5
[TAC-CME 2022: Z g
® Catheters should be inserted on the right side, in the jugular vein, and the distal extremitg-ofjgie central catheter should be located at
the junction of the superior vena cava and the right atrium (Grade 1B). = 3
2 3
3
ISCCM 2020: @, é
® We recommend IJ and SCV catheter tip should be placed in the lower one-third of the S';%C igar the SVC/RA junction (A, 2).
= =]
g £
3. Identify operator | INS 2024: Z 3

risk factors

® Use a bundled approach for PICC insertion, including systematic ultrasound evalua(%)n ‘End identification of optimal area for
placement, insertion methods that reduce vascular trauma, optimal tip placement verificgfionf3optimal catheter-to-vein ratio, and use
of smallest diameter/fewest number of lumens. (II) B

® Consider tunneling PICCs. A single-center, randomized, controlled, nonblinded, prospectivé@rial demonstrated tunneled PICCs had
a lower incidence of venous thrombosis and lower costs of catheter maintenance compared t@nontunneled PICCs. (IIT)

® Reduce thrombotic risk with arterial catheter insertion and management through use of ultrascgjmd for accurate insertion, optimization

Page 12 of 25
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of the catheter entry angle and length within the artery, catheter securement and stabilizaionand frequent monitoring of circulatory
status. (V) S
® The use of electrocardiography to confirm appropriate PICC tip positioning has been asg‘é@hgad with reduced thrombotic risk. (IIT)

1o
ON G

(7] g o

g2

CCC-1UA 2020: = g S
® Repeated puncture and withdrawal of catheter during catheterization can aggravate intima @@ry and increase the risk of thrombosis.

(WG) go2

® Non-standard rushed, sealing tube operation can increase the thrombotic wind duct loss ésg.%WG)

228

Q" Q

ISCCM 2020: S'U% 3
® Werecommend that a mechanism should be in place to assess knowledge and compliancegv uidelines of all the personnel involved

in care related to CVC (A, 1) @ =

4. Risk assessment of | INS 2024: 2 §

patients with PICC

® Evaluate the risk of CAT during the process of VAD selection with careful consideratiorﬁ:of @tient vasculature, urgency and type of

treatment required, and patient preference and functional needs (including laterality). (I3

CMA 2018:
® VTE risk assessment is recommended for patients with a central venous catheter (2B).

5. Consider use of a risk scoring system

® Using Caprini
Risk

J91 JR|IWIS pue
aunr uo ywoo fwgus

INS 2024.:
©® The Caprini Risk Assessment Model may have predictive value for PICC-related thrombosig esﬁgcially in high-risk patients. The Caprini

ouy

C 9
Assessment score, however, was found to have moderate sensitivity and low specificity, possibly leading®o ofrdiagnosis. (IV)
T
Model -
©® Using Michigan | INS 2024 E
Risk Score ® Machine learning predictive techniques using genotypes may assist in identifying patients at high@isk for PICC-related thrombosis. (IV)

® Using Khorana

CMA 2018:
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score model

©

VTE risk assessment using the Khorana score model is recommended for outpat®nt ~patients with malignancies receiving

chemotherapy. (1B)

6. Monitor for signs and symptoms

©

Measuring arm

circumference

©

1)

INS 2024

|21 $asn 1oy Bapnjour ‘1yb11Adoo Aq |
180 UBAON G0 0EEYB0-720z-uadolu

Blagug

Monitor for signs, symptoms, and potential consequences of CAT; recognize that CA- [‘%@'Bften does not produce overt signs and
symptoms. Clinical signs and symptoms are related to obstruction of venous blood ﬂogv‘:%\nd may include, but are not limited to,
pain/edema/erythema in the extremity, shoulder, neck, or chest, and engorged perlpheralgafgir% of the extremity. (IV)

Measure baseline circumference of the extremity with a PICC or a midline catheter upon 1nse§1grg noting location for future measurements
to ensure consistent measurement. Assess circumference when edema or signs and sympt@ms %f DVT present, noting the location and
characteristics of edema. A 3-cm increase in mid-arm circumference in adults with PICCs W;JS %s%‘bmated with CA-DVT. (IV)

Recognize post-thrombotic syndrome as a potential long-term consequence of CA-DVT chagaaélzed by chronic pain, swelling, and skin

changes. (II) 8 . %
7. Pharmacologic preventative measures for PICC-related thrombosis % §
® guided by | INS 2024: g 3
individual ® Recommendations for prophylactic anticoagulation for CA-DVT prevention have not been &gbllaled for all patient populations but should
patient risk be guided by individual patient risk. (I) % §
a. VTE prophylaxis is recommended during cancer treatment requiring CVAD insertion an dehas%iot been associated with a risk of major
bleeding. (I) ;—J g
b. The role of pharmacologic VTE prophylaxis is unclear in pediatric patients but has beerg’assoclated with decreased CAT risk without
increased bleeding risk in specific pediatric populations. (II) g >
©® Not to use as | ASCO 2013: é e
preference ®  The use of systemic anticoagulation (war-farin, low—molecular weight heparin [LMWH], @ unfractionated heparin) has not been
shown to decrease the incidence of catheter- associated thrombosis, and therefore, routine éophylaxis with anti- coagulants is not
recommended for patients with cancer with CVCs. (WG)
ASH 2021
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® For patients with cancer and a central venous catheter (CVC), the ASH guideBne Jpanel suggests not using parenteral
thromboprophylaxis (conditional recommendation, low certainty in the evidence of effe@s @&00).
® For patients with cancer and a CVC, the ASH guideline panel suggests not usﬁlg" gﬁ)ral thromboprophylaxis (conditional

recommendation, low certainty in the evidence of effects ®D00).

CMA 2018:
® Routine pharmacologic prophylaxis is not recommended for low-risk patients (2B).

ITAC-CME 2022:

p pue 1xa] 0} palelal s
Inapadns juawaublas
PGD\?OIUN\OG ¥20¢ 19q

®  Use of anticoagulation for routine prophylaxis of catheter-related thrombosis is not recomm e%dﬁdﬁ;’( Grade 1A).
©® Use LMWH or | CMA 2018 N i
LDUH as | ® Medium and high risk patients without anticoagulation taboo, suggest using LMWH or i 1 (2 B).
preference

8. Non-pharmacological preventative measures for PICC-related thrombosis

® handgrip
exercise

‘Buiuren v @J
g uadolwgy: (%1

INS 2024

Consider upper extremity exercise to reduce venous stasis; handgrip exercise using an elastic ball 3§)r 631mes per day for 3 weeks was associated
o

with a lower incidence of ultrasound-confirmed CA-DVT in patients with cancer who had a EI_C(S Further research is needed to identify

postinsertion nursing interventions that reduce thrombotic risk (III).

ouyoa) Jejiw
8 aunr uo/

CCC-1UA 2020:-
©® When conditions permit, the use of nonpharmacological measures for thrombopreph)dams is encouraged, including early
mobilization of the catheterization limb, normal daily activities, appropriate limb exercm(g, a@%i adequate hydration. (WG)

HITC-CNA 2022:

® Physical prophylaxis can be used to reduce thrombosis, and the use of non-pharmacological meaggires to prevent thrombosis is encouraged

uaby 1e

when conditions permit (V, B).
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5 ©® flushing  with | ASCO 2013: a 2
6 saline as | ® Routine flushing with saline of the CVC to prevent fibrin buildup is recommended. (WG_ah Z
7
8 preference § g"é
nn o
9 ESMO 2015: 3209
10 ® Intermittent flushing with heparin is a standard practice in the maintenance of CVC pateﬁmj% However, when compared with 0.9%
1; normal saline flushing, no differences in thrombosis rates were found (I, C) gg i
13 ® providing ISCCM 2020: 0
14 appropriate and | ® We suggest providing appropriate and adequate nursing care to improve CVC-related o@cﬁriﬁs. (B, 2)
15 2o
d t
e adequate EES
17 nursing care CCC-1UA 2020: o ; =
18 ® For patients with high risk of thrombosis, it is still necessary to take corresponding prevegll{ﬁlg measures against VTE risk. (WG)
19 & g
20 > =
2 LITC-CNA 2022 = g
22 ® The principles of aseptic operation should be strictly adhered to during puncture and maint%han@ to reduce the chance of central venous
23 catheter infection (II, A). é _(:"
;g 9. Diagnose and confirm PICC-related thrombosis g §
26 ® Doppler INS 2024: . é
. . 3 . .
27 ultrasound as | ® Diagnose and confirm CA-DVT using color-flow Doppler ultrasound by the presence gf afdeast 2 of the following: an echogenic
;g preference mass in the venous structure assessed; noncompressibility of the vein, abnormal color Doﬁpleg.vein pattern, and/or vein filling defect.
30 Venography with contrast injection may also be used to assess more proximal veins (eg bréchiocephalic) that are obscured by the
31 clavicle or ribs. (II) S ‘S
32 %. S
33 .
32 CC-IUA 2020: 2
35 ©® Doppler ultrasound is the first choice, which can indicate the location and range of CRT. (W’E%)
36 3
37 w
38 ESMO 2015: =
39 &
40 B
41 .
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©®  Although venography is considered the gold standard for the diagnosis of CRT, Dopple@ltrg;sound is usually carried out (111, A).
2 g
c <
ISCCM 2020: e
(7]
® We suggest that ultrasound guidance can be used for early identification of mechanical c(glér_gication (B, 2).
2
a3
LITC-CNA 2022 53 S
©® The occurrence of catheter-related venous thrombosis can be assessed by observation, nr;’;’acslgement and questioning of the patient's
complaints and by colour Doppler imaging methods (I, A). :;;8 >
® Not to routine | J/ITC-CNA 2022: Z 2 %
L e el S5
use Doppler | ® Based on the available evidence, the use of Doppler ultrasound to screen all patients fé’r;)éagheter-related venous thrombosis is not
ultrasound recommended (IV, D). E m3
10. Remove the PICC against <_3 : -_g_’
©® Do not remove | INS 2024: % §
catheter unless | ® Evaluate the need and appropriateness of PICC exchange. PICC exchange was independ@atl@ssoci— ated with a twofold greater risk

necessary

of thrombosis in a retrospective study. However, this risk may have been inﬂuencedg)y fhe fact that patients who experienced
- o

exchanges were more likely to have had multilumen PICCs. (IV) 8 3

® Do notremove a CVAD in the presence of CA-DVT when the catheter is correctly positiZne(g functional, and necessary for infusion
therapy. The decision to remove a CVAD should be made based on the individual patiergfs gﬁaracteristics, symptoms, and imaging.
) g o

® Carefully consider the need to retain or remove an implanted port at the conclusion of chemcher@py, evaluating the patient risks and need
for further therapy. (V) é >

3
ISCCM 2020: '
® We recommend prompt removal of CVC when it is not essential (A, 2).

HITC-CNA 2022:
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©® Symptomatic thrombosis should be retained or the timing of extubation should be considergi inihe light of the degree of dependence on

the catheter for treatment, the likelihood of re-establishing venous access, and the progressio§ of ge thrombus (II, B).
=

11. Treatment after diagnosis @ g@
® Anticoagulation | INS 2024 528
therapy was | ® Treat CA-DVT with anticoagulant medication for at least 3 months after diagnosis. Forgg’ %Ds with a longer dwell time, continue
given for at least the treatment for as long as the CVAD is in situ; unfractionated heparin infusion or cathege%cglrected thrombolysis may be of benefit
3 months after to patients with severe symptoms. (IV) § <C/>§
extubation %F;?} QZ_J
ITAC-CME 2022: 225
® For the treatment of symptomatic catheter-related thrombosis in patients with cancer, ar%&@ulant treatment is recommended for a

s and VK As have not been made in this

-

minimum of 3 months; in this setting, LMWHs are suggested. Direct comparisons between

setting (guidance). Evg

> 3

HTC-CNA 2022 5. é
©® When catheter removal is warranted, it should be preceded by routine anticoagulation agzor;%ng to the occurrence of thrombus and

ultrasound screening for thrombus before removal (IV, B) _% 5

© further assessed | [/TC-CNA 2022: o 8
for appropriate | ®  After thrombosis has occurred, the patient's risk factors for catheter-related venous thrombogis sgould be further assessed for appropriate

interventions interventions (I, A). 3 o

12. Medical personnel training ? >

©® Establishing CCC-1UA 2020: é g
education and | ® Standardized placement, use and maintenance of catheters and professional nursing t€amgnare important prerequisites to reduce

training systems

catheter-related complications, including thrombosis. (WG)

g aouaby 1e

ISCCM 2020:

©® We recommend that a healthcare education and training program should be in place wherevesCVCs are inserted and maintained for
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overall quality improvement (A, 1) a 2
® Establishing INS 2024: S z
Credentialing ©®  Ensure that the selected VAD is inserted by staff with specific training, using vascular Visualagﬁén. I
(7]
process o é. g
ISCCM 2020: 225
a3 N
® We suggest providing appropriate and adequate nursing care to improve CVC-related mge@n?es (B, 2)

CVADs, Central Venous Access Devices; CA-DVT, catheter-associated deep vein thrombosis; CPGs, clinical practice gujg;igl@es ASCO, American Society of Clinical
Oncology; ASH, American Society of Hematology; INS, Infusion Nursing Society; CCC-IUA, Chinese Chapter Conggg of the International Union of Angiology;
CMA, China Medical Association; [ITC-CNA, Intravenous Infusion Therapy Committee of Chinese Nursing Assoma:noni ITAC-CME, International Initiative on
Thrombosis and Cancer; ESMO, European Society for Medical Oncology; ISCCM, Indian Society of Critical Care Medm:me"‘

: (sa

‘salbojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw
| @p anbiydeuiboiqig aouaby 1e gzoz ‘g aunc uo ywoo [wg uadolwgy/:dny wo!
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Evidence Levels | CPG Working Group
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m
ASCO 2013/ CCC-IUA 2020 zlﬁg
WG | Recommendations based on expert opinion/consensus by the working group. ‘?D é
ASH 2021 3 &

strong -For patients: most individuals in this situation would want the recommended course of action, an Q;ﬁ]é) a small proportion would not.

=1
D o

-For clinicians: most individuals should follow the recommended course of action. Formal dec1s§@ %ds are not likely to be needed to help
individual patients make decisions consistent with their values and preferences. g*';; g

-For policy makers: the recommendation can be adopted as policy in most situations. Adherencg (luni)%hls recommendation according to the
guideline could be used as a quality criterion or performance indicator. a T/_g

-For researchers: the recommendation is supported by credible research or other convincing judgr&nt@that make additional research unlikely

to alter the recommendation. On occasion, a strong recommendation is based on low or very low Eertgnty in the evidence. In such instances,
further research may provide important information that alters the recommendations. (g g

conditional -For patients: the majority of individuals in this situation would want the suggested course of actign, @t many would not. Decision aids may

be useful in helping patients to make decisions consistent with their individual risks, values, and pﬂ‘efe@nces.
3 3

~

-For clinicians: recognize that different choices will be appropriate for individual patients and ﬁlat you must help each patient arrive at a
management decision consistent with their values and preferences. Decision aids may be useﬁfﬁ in §1elpmg individuals to make decisions
consistent with their individual risks, values, and preferences. 3 oo

-For policy makers: policymaking will require substantial debate and involvement of various sta‘Eehoaiiers Performance measures about the

suggested course of action should focus on whether an appropriate decision-making process is duly dog,umented
>

O

-For researchers: this recommendation is likely to be strengthened (for future updates or adaptation) B additional research. An evaluation of
(2]

the conditions and criteria (and the related judgments, research evidence, and additional considerationsgijthat determined the conditional (rather

than strong) recommendation will help to identify possible research gaps.
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INS 2024 a 2
I Meta-analysis, systematic literature review, guideline based on randomized controlled trials (RCT@, ogat least 3 well-designed RCTs.
II Two well-designed RCTs, 2 or more well-designed, multicenter clinical trials without randomizat';rg'é systematic literature review of varied
prospective study designs. 32 g
I One well-designed RCT, several well-designed clinical trials without randomization, or several stu(%é\glth quasi-experimental designs focused
on the same question. s g g
Includes 2 or more well-designed laboratory studies. 0] we
v Well-designed quasi-experimental study, case control study, cohort study, correlational study, tim@@iés study, systematic literature review of
descriptive and qualitative studies, narrative literature review, or psychometric study. gi:f §
Includes 1 well-designed laboratory study. Evl% 3
Vv Clinical article, clinical/professional book, consensus report, case report, guideline based on consengu@ 3,escriptive study, well-designed quality
improvement project, theoretical basis, recommendations by accrediting bodies and prdgessx_%nal organizations, or manufacturer
recommendations for products or services. % §
This also includes a standard of practice that is generally accepted but does not have a research bags (@, patient identification).
A/P Evidence from anatomy, physiology, and pathophysiology as understood at the time of writing. @ %
Committee Review of evidence, discussion, and committee agreement for a Practice Recommendation. US% \MECH there is insufficient or low-quality
Consensus evidence to draw a conclusion. ge
CMA 2018 5 o
High (A) Further research is very unlikely to change our confidence in the estimate of effect T £
Moderate (B) Further research is likely to have an important impact on our confidence in the estimate of effect agd n?%y change the estimate
Low (C) Further research is very likely to have an important impact on our confidence in the estimate of effct @d is likely to change the estimate
Very low (D) Any estimate of effect is very uncertain g o
Recommendation | Interventions clearly have more benefits than harms
(1)
Suggestions (2) Interventions may have more benefits than harms

Not suggestions

Interventions may do more harm than good or pros and cons of relationship is not clear
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Not
recommended (1)

Interventions clearly do more harm than good

ITAC-CME 2022
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High (A) further research is very unlikely to change our confidence in the estimate of effect % §
Moderate (B) further research is likely to have an important impact on our confidence in the estimate of effect a@g 1d change the estimate
Low (C) further research is very likely to have an important impact on our confidence in the estimate of eff : gh%d is likely to change the estimate
Very low (D) any estimate of effect is very uncertain g §_§
Strong (Grade 1) | The panel is confident that the desirable effects of adherence to a recommendation outweigh the ugdgsgable effects
Weak (Grade 2) The panel concludes that the desirable effects of adherence to a recommendation probably outweiglgt%andesirable effects, but is not confident
Best clinical | In the absence of any clear scientific evidence and because of undetermined balance between des@i@e;and undesirable effects, judgment was
practice based on the professional experience and consensus of the international experts within the workinig’r&ép
(Guidance) = 3
IITC-CNA 2022 S 3
I Meta-analysis, systematic literature review, guideline based on randomized controlled trials (RCT‘%, ogat least 3 well-designed RCTs.
II Two well-designed RCTs, 2 or more well-designed, multicenter clinical trials without randomizat'wn, ei-r systematic literature review of varied
prospective study designs. %’ S
I One well-designed RCT, several well-designed clinical trials without randomization, or several stuc@s With quasi-experimental designs focused
on the same question. g ‘::;'
Includes 2 or more well-designed laboratory studies. Z o
v Well-designed quasi-experimental study, case control study, cohort study, correlational study, tim@cfs.eri@ study, systematic literature review of
descriptive and qualitative studies, narrative literature review, or psychometric study. & §
Includes 1 well-designed laboratory study. >
v Clinical article, clinical/professional book, consensus report, case report, guideline based on consensus, gescriptive study, well-designed quality

improvement project, theoretical basis, recommendations by accrediting bodies and professignal organizations, or manufacturer

recommendations for products or services.
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This also includes a standard of practice that is generally accepted but does not have a research bags (€g, patient identification).
A Evidence is highly effective and can be recommended to all clinical staff. g g
B Evidence is valid and can be recommended to clinical staff. z m %
C the evidence is valid under certain conditions and the findings should be applied with caution. T é- g
D Evidence validity is quite limited, valid only within a narrow range, and application is more restricted. % § §
o=
ESMO 2015 58>
I Evidence from at least one large randomised controlled trial of good methodological quality (low &)@%ial for bias) or meta- analyses of well-
5 =]
conducted randomised trials without heterogeneity 520
- - Y : : . : 20 o :
II Small randomised trials or large randomised trials with a suspicion of bias (lower methodological gual@y) or meta-analyses of such trials or of
trials with demonstrated heterogeneity gﬁ 3
R R =m3
11 Prospective cohort studies E\(n/:) =
v Retrospective cohort studies or case—control studies ‘-f B
>~
v Studies without control group, case reports, experts opinions = 3
. . . o
A Strong evidence for efficacy with a substantial clinical benefit, strongly recommended =1 -8“
B Strong or moderate evidence for efficacy but with a limited clinical benefit, generally recommend&®l Z.
o
C Insufficient evidence for efficacy or benefit does not outweigh the risk or the disadvantages (adveige egents, costs, ...), optional
D Moderate evidence against efficacy or for adverse outcome, generally not recommended % S
E Strong evidence against efficacy or for adverse outcome, never recommended 2 S
ISCCM 2020 2 <
Evidence from >1 good quality and well-conducted randomized control trial(s) or meta-analysis og_ch’s
- : - - : . <P
2 Evidence from at least 1 RCT of moderate quality, or well-designed clinical trial without randOQ1za§0n; or from cohort or case-controlled
(¢}
studies Y
3 Evidence from descriptive studies, or reports of expert committees, or opinion of respected authoritiesFased on clinical experience
[¢]
Useful Practice | Not backed by sufficient evidence; however, a consensus reached by the working group, based on clinigal experience and expertise
Point (UPP)
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4 s ©
5 Grade A Strong recommendations to do (or not to do) where the benefits clearly outweigh the risk (or vice @ers%il for most, if not all patients
? Grade B Weak recommendations, where benefits and risk are more closely balanced or are more uncertain S g
8 CPGs, clinical practice guidelines; ASCO, American Society of Clinical Oncology; ASH, American Society of Hema’@@@z INS, Infusion Nursing Society; CCC-
9 IUA, Chinese Chapter Congress of the International Union of Angiology; CMA, China Medical Association; [ITC- CNA., I-hkpavenous Infusion Therapy Committee of
10 Chinese Nursing Association; ITAC-CME, International Initiative on Thrombosis and Cancer; ESMO, European Society ﬁ)@@dlcal Oncology; ISCCM, Indian Society
o
1; of Critical Care Medicine. 53 g
13 22 %
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Supplementary Figure 1 The AGREE II domain scores of each guideline

—ASCO 2013 ——ASH 2021 INS 2024
CCC-IUA 2020 —CMA 2018 ——IITC-CNA 2022
—ITAC-CME 2013 —ESMO 2015 —ISCCM 2020

1.Scope and Purpose

/
6.Editorial Independence %

N\

2.Stakeholder Involvement

5.Applicability 3.Rigour of Development

4.Clarity of Presentation

CPGs, clinical practice guidelines; ASCO, American Society of Clinical Oncology;
ASH, American Society of Hematology; INS, Infusion Nursing Society; CCC-IUA,
Chinese Chapter Congress of the International Union of Angiology; CMA, China
Medical Association; IITC-CNA, Intravenous Infusion Therapy Committee of Chinese Nursing
Association; ITAC-CME, International Initiative on Thrombosis and Cancer; ESMO,
European Society for Medical Oncology; ISCCM, Indian Society of Critical Care
Medicine.
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