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PICC in ICU: when and how?
No no, they’ve high 
thrombotic risk !!

No no, they 
increase the risk 

of infection!!

No no, I can’t use 
them for 

hemodynamic 
monitoring!

No no, they’re 
too time 

consuming!

Mmm, I am not 
so sure doc…!



PICC in ICU: some data

Climo, Infect Control Hosp Epidemiol 2003;24:942-945

55.4% of ICU vs 24.4% hospital ward 
patients received CVADs

30% of ICU vs 70% hospital ward total 
CVADs placed

111 (15%)



PICC in ICU: some data
Main findings

Patients enrolled 89

Adult 65

Pediatric 24

Dwell time (days) 25±12

Insertion complications

Major complications 0

Minor complications

Local hematoma 3 (3.4%)

Repeated punctures 5 (5.6%)

Difficulties in progression 4 (4.5%)

Tip malposition 1 (1.1%)

CRBSI 0

Thrombosis 1 (1.1%)

Occlusion 0

Dislodgments 0

§ Rate of complications at insertion has been extremely low, especially 

considering the anatomical difficulties expected in acutely ill patients

§ PICCs are associated with a lower rate of infection if compared with 

CVCs

§ Dislodgement has been described as a problem only in studies not 

using ultrasound-guided insertion in the upper mid-arm and/or not 

using sutureless devices for PICC securement

Contraindications to PICC insertion are few, such as the need for an 

emergency central line, need for a central line with more than three 

lumens, and lack of availability of a vein > 4 mm in the upper mid-arm
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PICC in ICU: thrombotic risk 



PICC in ICU: thrombotic risk 

No information regarding appropriate vein selection, 

number of punctures and management of implanted 

device!



PICC in ICU: thrombotic risk 



PICC in ICU: thrombotic risk 

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

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

discontinued when no longer absolutely needed.



PICC in ICU: when and how?
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PICC in ICU:risk of infection

Patient’s
factors

Manipulation 
- reducible

Zhang, Scientific REPORTS | 7: 15074 



PICC in ICU:risk of infection

Pitiriga et al. Antimicrobial Resistance & Infection Control (2022) 11:137 Brandmeir et al. Neurocrit Care https://doi.org/10.1007/s12028-019-00843-z

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



PICC in ICU: when and how?

No no, I can’t use 
them for hemodynamic 

monitoring!



PICC in ICU: hemodynamics



PICC in ICU: hemodynamics



PICC in ICU: hemodynamics

Our study showed that power injectable PICCs of adequate lumen size can 
be used as an alternative to CICCs for hemodynamic assessment using 
TPTD in adult ICU patients



PICC in ICU: when and how?

No no, they’re too 
time consuming!



PICC in ICU: time consuming?

Shock No shock P value

Insertion time
Median time (IQR) min

31 (25,44) 30 (24.3, 39.8) 0.71

APACHE ≥ 55 APACHE < 55

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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Shock No shock P value

Insertion time
Median time (IQR) min

31 (25,44) 30 (24.3, 39.8) 0.71

APACHE ≥ 55 APACHE < 55

29 (21,40.5) 33 (26,45) 0.25

BMI ≥ 30 BMI < 30
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Considering the aforementioned benefits of 
PICCs over CICCs, concerns of delayed vascular 
access in critically ill patients should not deter a 
physician from selecting a PICC to provide vascular 
access when it would otherwise be appropriate.



PICC vs CICC in ICU



CICC and risk of bleeding

TRANSFUSION Volume 57, October 2017 van Baarle, Critical Care Explorations Jan 22 • Vol4 • No1



CICC and risk of bleeding

ü The 22 included studies 
indicated that major bleeding 
complications are rare in 
patients with thrombocytopenia 
and/or prolonged bleeding time

ü A major shortcoming of the 
current literature on bleeding 
complications after CVC 
placement in the presence of 
coagulopathy is study design

ü Except for one, all included 
studies had an observational 
cohort design. The rationale 
for correction of coagulopathy 
was often incompletely reported

TRANSFUSION Volume 57, October 2017 van Baarle, Critical Care Explorations Jan 22 • Vol4 • No1

ü In our study, we found no relation 
between severe coagulopathy and CVC-
related bleeding complications in 
critically ill patients with severe 
thrombocytopenia and/or severe 
coagulopathy.

ü In our study, an overall bleeding 
rate of 15% was found with a 
frequency of grade 3 bleeding events 
of 0.7%,which is higher than most of 
the studies mentioned 

ü In this cohort, the preprocedural use 
of plasma products was very low 
and prophylactic platelet transfusion 
before CVC placement was used more 
often.
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ü In our study, we found no relation 
between severe coagulopathy and CVC-
related bleeding complications in 
critically ill patients with severe 
thrombocytopenia and/or severe 
coagulopathy.

ü In our study, an overall bleeding 
rate of 15% was found with a 
frequency of grade 3 bleeding events 
of 0.7%,which is higher than most of 
the studies mentioned 

ü In this cohort, the preprocedural use 
of plasma products was very low 
and prophylactic platelet transfusion 
before CVC placement was used more 
often.

Observational data 

Heterogeneity of bleeding (major and minor) 
definition

Heterogeneity of pre-procedural treatment 
(plasma and/or PLT transfusion)

Heterogeneity of thrombocytopenia and 
coagulopathy definition



CICC and risk of bleeding

van Baarle, N ENGL J MED 388;21

Randomization

No transfusion Transfusion

22/185 (11.9%) 9/188 (4.8%)

196 197

The primary outcome was catheter-related 
bleeding grade 2 to 4 (non inferiority margin 3.5 

for RR)

PLT 10-50.000 and need for 
CICC

185 188
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PICC and risk of bleeding

Annetta, JVA 2022, Vol. 23(4) 660–671

Q1.Which is an appropriate 
classification 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?

Q3.Which is the appropriate 
management of the patient on 
antithrombotic treatment 
candidate to VAD 
insertion/removal?



PICC and risk of bleeding

Annetta, JVA 2022, Vol. 23(4) 660–671



PICC in ICU: the last update

Pinelli, JVA 2024, 2024 Aug 3:11297298241262932. doi: 10.1177/11297298241262932

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, 0 uncertain, 0 disagree)



PICC in ICU: take home message
No data argue for an increased 
thrombotic and infectious risk

PICC are suitable for CVP and 
TPTD monitoring

PICC are not time-consuming 
and with low bleeding risk

PICC may require higher skill 
for vein choice and cannulation



PICC in ICU

USE PICC IN ICU!



Thank you!

antoniomaria.dellanna@policlinicogemelli.it
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