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PICC in ICU: when and how?
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M, | am not

so sure doe...!

No wo, they've high
thrombotic risk 1!

J

No wo, thcg
tnerease the risk
of infectionl!!

4 No wo, | can't usc\
them for
hemodynamic

_ wonitoring!

No wo, they're
too time
consuming!
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December 2003

INFECTION CONTROL AND HOSPITAL EPIDEMIOLOGY

PREVALENCE OF THE USE OF CENTRAL VENOUS ACCESS
DEVICES WITHIN AND OQUTSIDE OF THE INTENSIVE
CARE UNIT: RESULTS OF A SURVEY AMONG HOSPITALS

IN THE PREVENTION EPICENTER PROGRAM OF THE
CENTERS FOR DISEASE CONTROL AND PREVENTION 400
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. - B Total
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30% of ICU vs P0% hospital ward|total 50
CVADs placed 3
S— Tunneled CVC = Non-Tunneled =~ PICC Totally Implanted
cvC evice
Type of Central Venous Catheter

Climo, Infect Control Hosp Epidemiol 2003;24:942-945
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Main findings RESEARCH e
@ CRITICAL CARE  (linjcal experience with power-injectable PICCs in

Patients enrolled 89 intensive care patients
Adult 65
» Rate of complications at insertion has been extremely low, especially
Fedratric 24 considering the anatomical difficulties expected in acutely ill patients
Dwell time (days) 25212 = PICCs are associated with a lower rate of infection if compared with
Insertion complications CVCs
Major complications 0 » Dislodgement has been described as a problem only in studies not
Minor complications using ultrasound-guided insertion in the upper mid-arm and/or not
L ocal hematoms 3 (3.4%) using sutureless devices for PICC securement
Repeated punctures 5 (5.6%)
Difficulties in progression 4 (4.5%)
Tip malposition L (L L) Contraindications to PICC insertion are few, such as the need for an
CRBSI 0 emergency central line, need for a central line with more than three
Thrombosis 1 (1.1%) lumens, and lack of availability of a vein > 4 mm in the upper mid-arm
Occlusion 0
D 0 i o e o o 61
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Risk of venous thromboembolism associated with @x®
peripherally inserted central catheters: a systematic review
and meta-analysis

Vineet Chopra, Sarah Anand, Andy Hickner, Michael Buist, Mary A M Rogers, Sanjay Saint, Scott A Flanders

ICU patients
Pittiruti et al® (2009) 15 1 ¢4 6-67 (0-17-26-37)
Chakravarthy et al®* (2005) 31 20 4 64-52 (46-97-80-00)
DelLemos et al® (2011) 3 1 — 3-03 (0-08-12-70)
Trerotola et al”® (2010) 50 26 ¢ 52:00 (38-24-65-59)
Pittiruti et al®? (2012) 65 2 | 308 (0-42-9-17)
Vidal et a”® (2008) 115 3 |6 2-61(0-59-6-60)
Wilson et al”® (2012) 431 36 = 8:35(5:97-11-20)
Fletcher et al* (2011) 479 39 8-14 (5-90-10-90)
Subtotal S 13.91(7-68-20-14)
Overall 0 4-86 (4-08-5-64)
| | | | | |
0 5 10 20 40 60 80




Risk of venous thromboembolism associated with
peripherally inserted central catheters: a systematic review

and meta-analysis

Vineet Chopra, Sarah Anand, Andy Hickner, Michael Buist, Mary A M Rogers, Sanjay Saint, Scott A Flanders

ICU patients ‘ .
Pittiruti et al®® (2009) 15 1 4

No information regarding appropriate vein selection,

6-67 (0-17-2637)

number of punctures and management of implanted

device!
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Contents lists available at ScienceDirect

Journal of Critical Care

journal homepage: www.jccjournal.org

24
Complication rates among peripherally inserted central venous catheters -
and centrally inserted central catheters in the medical intensive 22
care unit™ — 20 B
Matthew E. Nolan, MD 2, Hemang Yadav, MBBS 2, Kelly A. Cawcutt, MD °, Rodrigo Cartin-Ceba, MD ** § 18
o
PICC CICC Pvalue g 16
(n = 200) (n = 200) g 14
Indwelling MICU Total days 750 535 8 12 _
catheter days Median days (IQR) 23(1.0-45) 20(1.1-3.8) .266 f-t_:,’ = -
CRDVT n (%) 4 (2%) 2 (1%) 685 S 10 = =
Per 1000 MICU 5.3 3.7 2 &
catheter-days T =
Median time-to-DVT 6.1 (2.3-18.8) 3.3 (1.7-4.8) % 6 I
(range), d = A E =
CLABSI n (%) 0 0 - =
Per 1000 MICU 0 0 2
catheter-days 0 %

PICC CiCC



Contents lists available at ScienceDirect

Journal of Critical Care

journal homepage: www.jccjournal.org

24

Complication rates among peripherally insert ral venous catheters _

Matthey) Thrombotic and infectious complications were uncommon following PICC and CICC insertion,

with no significant difference in complication rates observed. Half of PICC DVTs occurred on the

generaﬂiﬂoor, and like all central catheters placed in the ICU, PICCs should be aggressively

discontinued when no longer absolutely needed.

——

CLABSI n (%) 0 0 - o
Per 1000 MICU 0
catheter-days

o
SN
<}

PICC CiCC
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OPEN' The microbiological characterlstlcs
‘and risk factors for PICC-related
_bloodstream infections in intensive
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4.239 (1.857-9.678) 4.197 (1.932-9.119)
Manipulation Charison scores 1.137(1.004-1.287) | 0.044 | 1.120(1.001-1.253) | 0.048
- reducible 7| Diabetes mellitus | 2.663 (1.293-5.482) | 0.008 | 2.370(1.224-4.588) | 0.011

Reference Reference
3.352(1.343-8.368) 0.010 2.939 (1.233-7.010) 0.015
8.018 (2.771-23.202) | 0.000 6.352 (2.433-16.580) | 0.000
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RESEARCH Open Access

Lower risk of bloodstream infections

for peripherally inserted central catheters
compared to central venous catheters

in critically ill patients

Vassiliki Pitiriga’, John Bakalis?, Kalliopi Theodoridou', Petros Kanellopoulos?, George Saroglou? and
Athanasios Tsakris'"

PICCs CVCs P-value
No of catheters 639 1187
Total catheter-days 11,110 9774
No of CLABSI 18 59 X?=4.74 P=0.029
CLABSI incidence rate 1.62 6.03 T-test, p<0.001

(per 1000 cath-days)
No of CLABSI-MDRO 4 31

CLABSI-MDRO incidence  0.36 3.17
rate (per 1000 cath-days)

X?=8.7 P=0.003
T-test, p<0.001

Pitiriga et al. Antimicrobial Resistance & Infection Control (2022) 11:137

ORIGINAL WORK

A Randomized Trial of Complications

of Peripherally and Centrally Inserted Central
Lines in the Neuro-Intensive Care Unit: Results
of the NSPVC Trial

Nicholas J. Brandmeir'#*"®, Justin R. Davanzo®, Russell Payne*, Emily P. Sieg®, Ashiya Hamirani®, Annie Tsay®,
Jeffrey Watkins®, Sprague W. Hazard*” and J. Christopher Zacko*

Variable PICC CICC P value
Classic complications 4 (5.5%) 1(1.3%) 0.14
Thrombosis 4 0 0.07
CLABSI 0 0 =
Insertional trauma 0 1 0.64
Discharge with line 30 (37%) 10 (12.3%) <0.001

Brandmeir et al. Neurocrit Care https://doi.org/10.1007/s12028-019-00843-z
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ISSN 1129-7298

JVasc Access 2017; 18 (4): 273-278
DOI: 10.5301/jva.5000749

ORIGINAL RESEARCH ARTICLE

Central venous pressure monitoring via peripherally or
centrally inserted central catheters: a systematic review
and meta-analysis

Filippo Sanfilippo?, Alberto Noto?, Gennaro Martucci!, Marco Farbo?, Gaetano Burgio?, Daniele G. Biasucci®

Although limited, the available evidence support that CVP
monitoring is feasible with PICC lines and that the possibility
of monitoring CVP should not be a criteria to prefer a CICC
over a PICC line. Open-ended non-valved PICCs coupled with
a continuous infusion device can be considered an accurate
alternative for CVP monitoring.
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Are single-lumen 5Fr and triple-lumen 6Fr =

PICCs suitable for hemodynamic assessment

by trans-pulmonary thermodilution? A pilot
study
Variables 6 Fr triple-lumen CicC p value Bias [LoA]

PICC

Measurements, n 40 40 - -
Cl, L/min/m? 3.3(0.8) 3.0(0.7) 0.107 0.28 [—0.32;0.88]
GEDVI, mL/m? 685 (133) 632 (102) 0.05 528 [—75.7;181]
EVLWI, mL/kg 14.0 (5.1) 12.2 (4.9) 0.178 15[—22;52]
SVI, mL/m? 444 (10.4) 406 (8.5) 0.077 38[—4.2,18]
CVP, mmHg 11.3 (4.8) 11.7 (5.5) 0.764 -
AT, °C 0.33(0.07) 0.34 (0.08) 0514 —0.01 [—0.06; 0.03]
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Are single-lumen 5Fr and triple-lumen 6Fr =

PICCs suitable for hemodynamic assessment

by trans-pulmonary thermodilution? A pilot
study
Variables 6 Fr triple-lumen CIcC p value Bias [LoA]

PICC

Measurements, n 40 40 - -
Cl, L/min/m? 33(08) 30(07) 0.107 0.28 [—0.32;0.88]
GEDVI, mL/m? 685 (133) 632 (102) 0.05 52.8 [—757;181]
EVLWI, mL/kg 14.0 (5.1) 12.2 (4.9) 0.178 15[—22;52]
SVI, mL/m? 44 4 (o e — S e :
CVP mmHg 113 ( Our study showed that power injectable PICCs of adequate lumen size can
AT °C 033 ( P€ used as an alternative to CICCs for hemodynamic assessment using

| TPTD in adult ICU patients
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]'VA The Journal of
ascular Access
Original research article h N
The Journal of Vascular Access
Peripherally inserted central catheter © The Author( 2020
° o me ° ° Article reuseguidelinesz o
placement in a multidisciplinary s
: : 4o : : journals.sagepub.com/homel/jva
intensive care unit: A preliminary stud?' SSAGE
demonstrating safety and procedural time
in critically ill subjects
Shock No shock P value
31 (25,44) 30 (24.3, 39.8) 0.71
APACHE =2 55 APACHE < 55
Insertion time
Median time (IQR) min | 29 (21,40.5) 33 (26,45) 0.25
BMI =30 BMI < 30
29 (25.5,40) 30.5(23.5,42.4) 0.89
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]'V A The ]lj)lurnal of
Vi A
Original research article e At
The Journal of Vascular Access
Peripherally inserted central catheter © The Author( 2020
. . . . . Article reuse guidelinesz o
placement in a multidisciplinary S e
M M 14 : : journals.sagepub.com/homel/jva
intensive care unit: A preliminary stud?' SSAGE
demonstrating safety and procedural time
in critically ill subjects —
Considering the aforementioned benefits of
Shock PICCs over CICCs, concerns of delayed vascular
access in critically ill patients should not deter a
31(25,44) | physician from selecting a PICC to provide vascular

access when it would otherwise be appropriate.

Insertion time
Median time (IQR) min | 29 (21,40.5)

APACHE 2 55 (

BMI 2 30 BMI<30

29 (25.5,40) 30.5 (23.5,42.4) 0.89
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REVIEW
Central venous catheter placement in Contribution of Coagulopathy on the Risk
coagulopathic patients: risk factors and incidence of Bleeding After Central Venous Catheter
of bleeding complications Placement in Critically Ill Thrombocytopenic
Patients

Emma K. van de Weerdt,' Bart J. Biemond,? Bart Baake,' Ben Vermin,* Jan M. Binnekade,’
Krijn P van Lienden,® and Alexander PJ. Vlaar*

TRANSFUSION Volume 57, October 2017 van Baarle, Critical Care Explorations Jan 22 ¢ Vol4 « Nol
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REVIEW |OBSERVATIONALSTUDY
[opeN]
Central venous catheter placement in Contribu_tion of Coagulopathy on the Risk
coagulopathic patients: risk factors and incidence of Bleeding After Central Venous Catheter
of bleeding complications Placement in Critically 11l Thrombocytopenic
P e Patied$ our study, we found no relation
rethe 220 inctuded  stydies: o e between severe coagulopathy and CVC-
indicated that major bleedin ; ; ; ;
////_compllcathns are rare in /  critically ill patients with severe '\
patients with thrombocytopenia thrombocytopenia and/or severe
and/or prolonged bleeding time coagulopathy.

v A major shortcoming of the v In our study, an overall bleeding
current literature on bleeding rate of 15% was found with a
complications after CVC frequency of grade 3 bleeding events
placement in the presence of of @.7%,which is higher than most of
coagulopathy is study design the studies mentioned

v Except for one, all included v

: : In this cohort, the preprocedural use
studies had an observational of plasma products was very low
cohort design. The rationale re—platelet transfusio

T GaNERELY OB coagu Lopathy before CVE€EPIUTEMETE EME  eEandpe Yol
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‘ ORIGINAL ARTICLE

Platelet Transfusion before CVC Placement
in Patients with Thrombocytopenia

No transfusion

185

L LT T ————

22/185 (11.9%)

PLT 10-50.000 and need for
CICC

Randomization

THE PRIMARY OUTCOME WAS CATHETER-RELATED i
BLEEDING GRADE 2 TO 4 (NON INFERIORITY MARGIN 3.5 | 188

FOR RR)

Transfusion

= =

9/188 (4.8%)

van Baarle, N ENGL J MED 388;21



ORIGINAL ARTICLE

Platelet Transfusion before CVC Placement
in Patients with Thrombocytopenia

PLT 10-50.000 and need for
CICC

Subgroup of Bleeding Risk

Primary analysis

Type of catheter
Tunneled
Nontunneled

Insertion site
Internal jugular vein
Subclavian vein
Femoral vein

Department
Hematology ward
Intensive care unit

Platelet count per mm?
10,000-19,000
20,000-29,000
30,000-39,000
40,000-50,000

Transfusion

No Transfusion

no. of events/total no. (%)

9/188 (4.9)

3/20 (15.0)
6/168 (3.6)

7/93 (7.5)
2/71 (2.8)
0/24

6/108 (5.6)
3/30 (3.8)

7/45 (15.6)
0/46

1/59 (1.7)
1/38 (2.6)

22/185 (11.9)

3/18 (16.7)
18/167 (10.8)

6/93 (6.5)
13/70 (18.6)
2/22 (9.1)

18/104 (17.3)
4/81 (4.9)

9/41 (22.0)
8/51 (15.7)
3/51 (5.9)
2/42 (4.8)

Relative Risk (90% or 95% Cl)

——

2.45 (1.27-4.70)

1.26 (0.25-6.34)
3.01 (1.20-7.55)

0.93 (0.31-2.79)
6.19 (1.39-27.64)

3.72 (0.38-36.52)

2.99 (1.19-7.54)
1.36 (0.30-6.11)

1.30 (0.48-3.55)

7.53 (0.91-62.50)

3.90 (0.41-37.05)
1.68 (0.15-18.68)

THETER-RELATED
'RIORITY MARGIN 3.5

Transfusion

I
1
I
1
1
1
1
1
1
1
1
1
v

9/188 (4.8%)

188

van Baarle, N ENGL J MED 388;21
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Review ‘

wi’
: . 2072 Vol 2300 660671 D=

Management of antithrombotic © The Author(§ 2022

. . . Article reuse guidelines:

treatment and bleeding disorders in sagepubcomfournalspermisions
H H H ° journals.sagepub.com/home/jva
patients requiring venous access devices: SSAGE

A systematic review and a GAVeCelT
consensus statement

c1ass1f1cat1on of VAD-related
| procedures based on the

specific bleeding risk?

Q2.Which is the appropriate
management of the patient
With bleeding disorders
candidate to VAD
insertion/removal?

l
Q3 .Which 1is the appropriate

management of the patient on

antithrombotic treatment
‘cand1date to VAD
1nsertW

Annetta, JVA 2028, Vol. 23(4) 660-671




AVeC

Gli Accessi

The Journal of ‘ D 5
Revi l V A Vascular Access ) j:.(i
eview
The Journal of Vascular Access ,@!‘\g
° . 2 Vol. 2 71
Management of antithrombotic © The Auhorth 2022
. . . Article reuse guidelines: o
treatment and bleeding disorders in sgepubcomfounalspermissions

journals.sagepub.com/home/jva

patients reguiring venous access devices: ¢
A systematic review and a GAVeCelLT

consensus statement

Highly invasive (tunneled CICCs,
tunneled FICCs, tunneled-cuffed dialysis
catheters, ports and PICC-ports)

Bleeding disorder
PT/INR > 1.5 and/or
aPTT ratio> 1.3
Platelet <50 X 10%/L

Antithrombotic treatmen
VKA

Absolute contraindication

Absolute contraindication (see text)

Maintain PT/INR in the low
therapeutic range (see text)

Annetta, JVA 2022, Vol. 23(4) 660-671



Review

A GAVeCelT consensus on the indication, .o m

insertion, and management of .cc..antral_ Ak gt
venous access devices in the critically ill g"“s':’g“e""““""“’"""‘
Fulvio Pinelli'()), Mauro Pittiruti’), Maria Giuseppina Annetta’("),

Francesco Barbani', Sergio Bertoglio* "), Daniele G Biasucci®("), Denise Bolis®,
Fabrizio Brescia’("), Giuseppe Capozzoli®, Sonia D’Arrigo’("), Elisa Deganello’ "),

Stefano Elli'% "), Adam Fabiani''

Davide Giustivi'*("), Emanuele lacobone'4 "), Antonio La Greca?,
Ferdinando Longo'*(", Alberto Lucchini'®, Bruno Marche'’, Stefano Romagnoli',
!

Giancarlo Scoppettuolo'®, Valenti
and Gilda Pepe?

The Journal of
Vascular Access

JVA

The Journal of Vascular Access
119

Article reuse guidelines:

, Fabio Fabiani’, Antonio Gidaro'% ),

;19 ; ilati2® Gi

Question 2: Which are the criteria for choosing the type of central venous access (CICC vs
PICC vs FICC)?

Panel recommendation. The choice between CICC, PICC, and FICC should be based on the
availability and patency of the deep veins (as evaluated by ultrasound scan), as well as on some
key clinical considerations, which include-for example-the location of the exit site, the risk of
puncture-related complications, the presence of chronic renal failure, the expected duration of
the access, and whether the device is inserted in emergency or not.

(Strong agreement: 26 agree, o uncertain, o disagree)

Pinelli, JVA 2024, 2024 Aug 3:11297298241262932. doi: 10.1177/1129729823412623932
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No data argue for an increased
thrombotic and infectious risk

PICC are suttable for cvP and
TPTD monitoring

/f PICC may require higher skill W

for vein choice and cannulation

J

PICC are wot time-consuming
and with Low bleeding risk
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