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The appropriate choice of
device in the oncology patient:
review of the literature and
survey 2019

Prof. Baudolino Mussa



The present... open our minds..




Technavio's analysts forecast the central venous
access devices market in the US to grow at a
CAGR of 7.85% over the period 2015-2019.

Market Driver
e Increasing Aging Population

Market Challenge
e High Risk of Vein Thrombosis

Market Trend
e Growing Incidence of CABSI




The picc explosion..

Find reports

Home»s Healthcare and Life Sciences

Cardiovascular Device

GLOBAL PICC MARKET EXPECTED
TO SURPASS $850 MILLION BY
2019 IN TERMS OF REVENUE,

SAYS TECHNAVIO

19Nov 2015

By- Technavio

Technavio’'s market research analysts estimate the global
PICC market to grow at a CAGR of around6.5% between 2015
and 2019. The global market for peripherally inserted central
catheter (PICC) is heavily influenced by factors like the rising
incidence of chronic diseas patients that require PICCs for
nutrition and drug delivery. The Americas dominate the global
market for PICCs, accounting for around 72% of the total
market share. The region’s market share is expected to reach
around 90% during the forecast period owning to factors like
the increasing incidence of diseases like cancer and viral
infections.



Global Central Venous Access Devices Market 2014-2018
Published: January 2014

TechNavio's analysts forecast the Global Central Venous Access
Devices market to grow at a CAGR of 4.10 percent over the
period 2013-2018. One of the key factors contributing to this
market growth is the increasing aging population. The Global
Central Venous Access Devices market has also been witnessing
the increased use of antimicrobial catheters. However, the high
risk of vein thrombosis could pose a challenge to the growth of
this market.
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Inserted Central Catheters: Reappraising the Evidence
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during line insertion.*= Initial smdies supported this
hypothesis, finding PICC-related bloodstream infection
rates of 0.4 to 0.8 per 1000 catheter days, an incidence
significantly lower than the 2.0 to 5.0 central linc-asso-
ciated bloodstream infections per 1000 catheter days re-
ported for other catheter types . !4-16.1%

days. In an accompanying systemabic review of the hitera-
ture, subgroup analysis showed that inpatient PICC inser-
tion was associated with twice the rate of bloodstream
infection than outpatent placement (2.1 [95% conhidence
interval {CI}, 1.0-3.2] vs 1.0 [95% CI, 0.8-1.2] per 1000
catheter days). The anthors theonzed that inadverient selec-
~won of healithwer pabieniz 1In ambulaiory sctfings mughi have
confounded the low-rate of PICC-related bloodstream in-
fections in the literature.™ Supportively, Shuman et al™




REVIEW
THE AMERICAN

JOURNAL of
MEDICINE &

Bloodstream Infection, Venous Thrombosis, and Peripherally

Inserted Central Catheters: Reappraising the Evidence

Vineet Chopra, MD, MSc,® Sarah Anand, MD, Sarah L. Krein, RN, PhD,>* Carol Chenoweth, MD,*

Sanjay Saint, MD, MPH>?

“Division of General Intemal Medicine, *Hospital Owcomes Program of Excellence of the Ann Arbor Veterans Affairs Medical Center,
“The Division of Iafectious Diseases, University of Michipan Health Sysfem, Ann Arbor, Mich

without cancer.”™" 7 In a retrospective cohort analysis of

PICC-related venous thromboembolism at the Cleveland
Clinic, 51 of 2063 patients (2.47%) experienced PICC
thrombosis.** In the only randomized controlled trial com-

paring PICC use with peripheral infravenous lines in adulis,
PICCs were associated with a substantial risk of deep vein
thrombosis (relative risk, 6.6; P = .03].20 In a single-center

Although cancer inherently increases the risk for throm-
bosis, several factors related to PICCs themselves may in-
crease the likelihood of venous thromboembolism. For ex-
ample, a retrospective analysis of patients with hematologic
malignancy found that when practice was changed to insert
PICCs through a tunneled fashion in the internal jugular
vein, the PICC-related thrombosis rate declined from 7.8%
to 0.4%.° This dramatic decline suggests that route of
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There is an unprecedented need for a research agenda that
examines the benefits and risks related to PICC use. For

example, a recent systematic review and meta-analysis
found that PICCs were associated with greater overall com-
plications than other central venous catheters (17% vs 10%;
OR, 2.02; 95% CI, 1.26-3.24), including greater rates of
thrombophlebitis (OR, 5.82; 95% CI, 2.37-14.20)."" Be-

cause no randomized controlled trials comparing the risk of
venous thromboembolism or central line-associated blood-
stream infection between PICCs and other central venous
catheters exist, clinicians have no evidence to guide the
decision regarding which central venous catheter is safest
for their patients. This void represents a significant knowl-




Complication rate PICC versus other VAD

(Cotogni Mussa 2013

Table 3. Complications: PICC vs Tunneled and PICC vs Port

picc Tunneled  pyalue® IRD?(95% CI) Port P value® IRD’(95% CI)
No. of VADs 269 89 179
Catheter-days 55,293 17,208 34,981
CRBSI 0.05 0.52 <.001 -0.47 (-0.69,-0.25) 0.17 0.09 -0.12 (-0.25,0.02)
\enous thrombosis 0.05 0.06 0.95 -0.00 (-0.13, 0.12)  0.03 0.52 0.02 (-0.06,0.11)
Mechanical complications 0.63 0.81 0.43 -0.18 (-0.63, 0.26)  0.34 0.06 0.29 (-0.02,0.60)
Total complications® 0.85 1.63 0.006 -0.78 (-1.33,-0.23) 0.71 0.48 0.14 (-0.24,0.51)

Data are expressed as n/1000 catheter-days. IRD, incidence rate difference; CI, confidence intervals; CRBSI, catheter-related blood stream

infection.

@pICC vs Tunneled.

PpICC Vs Port.

“Infectious and non-infectious.

WORKSHOF



Vad out hospital complication rate

Cotogni Mussa 2013

Table 1. Complications of Venous Access Devices (VADs)

PICC Nontunneled Tunneled Port Total
No. (%) of VADs 269 (37.3) 184 (25.6) 89 (12.3) 179 (24.8) 721 (100)
Catheter-days 55,293 33,570 17,208 34,981 141,052
Local infection, No. 6 5 4 6 21
No./1000 catheter-days 0.11 0.15 0.23 0.17 0.15
CRBSI, No. 320 23 9 6C 41
No./1000 catheter-days 0.05 0.69 0.52 0.17 0.29
Venous thrombosis, No. 3 6 1 1 11
No./1000 catheter-days 0.05 0.18 0.06 0.03 0.08
Mechanical complications
Catheter dislocation, No. (%) 19 (7.1) 26 (14.1) 5(5.6) 0 50 (6.9)
Rupture of external tract, No. (%) 4 (1.5) 4 (2.2) 6 (6.7) — 14 (1.9)
Lumen occlusion, No. (%) 12 (4.5) 11 (6) 3(3.4) 12 (6.7) 38 (5.3)
Total 35d(13) 41(22.3) 14 (15.7) 12*%6.7) 102 (14.1)
No./1000 catheter-days 0.63 1.22 0.81 0.34 0.72

CRBSI, catheter-related blood stream infection; —, not applicable.

3p < .001 vs Nontunneled.
%p < .001 vs Tunneled.
p < ,05 vs Tunneled.

9p < .01 vs Nontunneled.




utcome CVC outside hospital VAD
Cotogni Mussa 2013

Table 2. Outcomes of Venous Access Devices (VADS)

PICC Nontunneled Tunneled Port Total
No. (%) of VADs . 269 (37.3) 184 (25.6) 89 (12.3) 179 (24.8) 721 (100)
Complications, No. (%)
Infectious 9 (3.3) 28 (15.2) 13 (14.6) 12(6.7) 62 (8.6)
Non-infectious 38 (14.1) 47 (25.5) 15 (16.9) 13(7.3) 113 (15.7)
Total 47*0(17.5) 75(40.8)  28(31.5) 25*°(14) 175 (24.3)
No./1000 catheter-days 0.85 2.23 1.63 0.71 1.24
Duration (days), median 184" 118 137° 176¢ 161
(range) (15-1154) (7-445) (9-711) (31-1706) (7-1706)
Causes of removal, No. (%)
VAD complication 19 (7) 53 (29) 14 (16) 8 (4) 94 (13)
End of IV therapy 85 (32) 18 (10) 18 (20) 37 (21) 158 (22)
Death 165 (61) 113 (61) 57 (64) 134 (75) 469 (65)
Removal ratio®, No. (%) 19/47°(40) 53/75 (71)  14/28 (50) 8/25°(32) 94/175 (54)

1V, intravenous.

®p < .001 vs Nontunneled.
p < .01 vs Tunneled.

€p < .01 vs Nontunneled.

9p < .05 vs Nontunneled.

eRatio between number of removals because of complications and number of total VAD

complications.




The right CVC at the beginning.
The right CVC for the right patients
The longest life for device....




Our idea: dedicated CVC Team

Every nurse or doctor with approved training course can ask to
partecipate

Check of eligibility of formation received

Enroliment in Cvc Team Albo

When the number of requested picc for member is more than 400
we insert a new member with:

» 50 picc placement tutored
* Practical examination with check list



Complicanze Trombotiche, Settiche e Meccaniche

Frequenza infusioni
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Complicanze Trombotiche, Settiche e Meccaniche
dei pazienti in NPD-IICB
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Caratteristiche dei cateterni
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Complicanze Trombotiche, Settiche e Meccaniche dei pazienti in
NPD-IICB

Risultati: Complicanze

N. eventi nel |l anno N.cve =1 anno Tr:r?;’c))si '? (';S Nc(':s)
TOTIMP 25 1 (4%) 4 (16%) 1 (4%)
PARZ IMP 83 2 (2.4%) 11 (13%) 11 (13%)
HOHN 126 1 (0.8%) 9 (7%) 22 (17.4%)
PICC 64 4 (6%) 3 (5%) 20 (31%)
TOTALE 298 7 (2.3%) 27 (9%) 53 (18%)

. VP SEPS CM

N. eventi nel ll anno N.cvc >1 anno N (%) N (%) N (%)
TOTIMP 16 0 (0%) 2 (12.5%) 0 (0%)
PARZ IMP 57 2 (3.5%) 9 (15.7%) 2 (3.5%)
HOHN 15 0 (0%) 0 (0%) 2 (13.3%)
PICC 11 0 (0%) 0 (0%) 0 (0%)
TOTALE 99 2 (2%) 11 (11%) 4 (4%)

» La maggior parte, se non la totalita, degli eventi, si ¢ verificato nei primi due anni.

* Nel caso di PICC e Hohn si sono verificate pressoche al 100% nel primo anno dal posizionamento




Early ecographic study in oncological patients with picc




Early ecographic study in oncological patients with picc




INTERNAL DATA ANALYSIS

e 200 patients involved

Complete data recording (vein size, time for
procedure, complications, etc)

* Weekly echografic check for trombosis for 4
weeks then monthly

RESULTS
Total thrombosis: 26 (17% of 150 patients), 15 vein
obstruction, 7 on vein wall, 4 free inside the vein

Only one symptomatic thrombosis

v

murali
mintraluminali
occludenti
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TIMING OF PICC THROMBOSIS

Il sett Il sett >V sett

Eriscontro trombosi



IMFECTION CONTROL & HOSPITAL EFIDEMIOLOGY

CONCISE COMMUNICATIORN

The Risk of Adverse Events Related to
Extended-Dwell Peripheral
Intravenous Access

Sara Campagna, PhD, RN;' Silvia Gonella, RN, MS¢;*
Pietro Antonio Zerla, RN;3 Gianvito Corona, ]'l.-'ll'_l;,4
Tiziana Correggia, RN, MSc¢;® Baudolino Mussa, MD;*
Paola Berchialla, PhD;” Valerio Dimonte, RN, MS¢'*

Midline catheters {MCs) may be useful to avoid repeated venipuneture
in patients requiring prolonged intravenous infusions with limited
adverse events (AEs), We analyzed 2 [Italian hospital databases
to ascertain the safety of MCs. Among 1,538 adult patients, 134 MC-
related AEs [10%; 2.49 AEs per 1,000 MC days) were reported.

Infect Control Hosp Epidemiol 2018:1-3

positioning PICCs and MCs. All MCs were inserted using
ultrasound-guided  puncture and were 4=5 French (Fr) in
diameter and 20-25 cm in length. Almaost all MCs were single
lumen; 4 were bilumen. After the catheter insertion, a sterile
5% 5-cm gauze dressing was positioned and held in place with a
transparent dressing, which was changed the day after insertion.
Thereafter, transparent dressings were changed every 7 days,
If evidence of hematic or serous leakage was noted, ganze plus
transparent dressings were changed every 48 hours. Midline
catheters were anchored with an adhesive-based suture-free
device. After insertion, MCs were accessed by ward staff, and
intravenous sites were inspected once per shifl.

Midline catheters were left in situ until the end of therapy or
until complications occurred, although MC manufacturers
recommend a maximum dwell time of 28 da}'s.l

Data Collection

WAS



TasLE 2. Individual Adverse Events (n=154]

MNo. of Time Elapsed Between
Complications MC Positioning and
per 1,000 Onset of AF, median d

Adverse Events Ne, MC days (TQR; range)

Oeclusion® 89 1.44 13 (6—28; 1-273)

Symptomatic 37 0s2 19 (8-31; 1-307)
thraombaosis”

Exit-site infection® & 013 9 (7.8-39.8; 5-323)

All adverse events® 154 2.49 14 (6—28; 1-323)

woTE, MO, midline catheter; AE, adverse event; IQR,

interquartile range.

Defined as the complete inability to Mush, infuse, or aspirate

(ie, complete occlusion), or resistance with flushing and aspiration or
sluggish infusion (ie, partial occlusion), or ability to flush and infuse
but not aspirate (ie, persistent withdrawal occlusion).*

"Defined as the lack of flow or nonpulsatile and nonphasic low
associated with lack of compressibility of the veins, edema, and
erythema of the cannulated arm.” Symptomatic thrombaosis was
confirmed by ultrasound examination.

“Presence of tenderness, erythema, andfor purulent discharge at the
catheter site.®

“Consisting of a composite of AEs: occlusion, exit-site infection, and
symptomatic thrombaosis,

WAS

In total, 1,538 (97.1%) patients had an MC removed during
the study period. The removal due to AEs was associated with a
shorter dwell time compared to other reasons, when receiving
supportive therapy and when a MC with an open system was
inserted (Table 1). Most MCs (n= 1,384, 90%) were removed
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Can Peripherally Inserted Central Catheters Be Safely Placed in
Patients with Cancer Receiving Chemotherapy? A Retrospective
Study of Almost 400,000 Catheter-Days
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Background. Peripherally inserted central catheters [PICCs)
are central venous catheters [CVCs) that are commonly
used in onco-hematologic settings for chematherapy admin-
istration, As there is insufficient evidence to recommend a
specific CVC for chemotherapy administration, we aimed to
ascertain PICC-related adverse events (AEs) and identify
independent predictors of PICC removal in patients with
cancer receiving chemotherapy.

Materials and Methods. Information on adult patients with
cancer with a PICC inserted for chemotherapy administration
between September 2007 and December 2014 was extracted
from six hospital databases. The primary outcome was PICC
removal due to PICC-related AEs (occlusion, infection, or
symptomatic thrombasis). Independent predictors of PICC

removal were identified using a multivariate Cox regression
model.

Results. Among the 2,477 included patients, 419 PICC-
related AEs (16.9%; 1.09 AEs per 1,000 PICC-days) were
reported. AEs increased when PICC was inserted at the bra-
chial site (hazard ratio [HR], 1.37; 95% confidence interval
[CI), 1.02-1.84) and with open systems (HR, 1.89; 95% Cl,
1.24-2.88) and decreased in older men (HR, 0.63; 95% CI,
0.49-0.81).

Conclusion. Use of PICC for chemotherapy administration
was associated with a low all-AEs rate, The basilic vein was
the safer site, and valved systerns had fewer AEs than open
systemns. More research is needed to explore the interaction
between AEs, sex, and age. The Oncologist 2019;24:1-7

Implications for Practice: These findings provide clinicians with evidence that peripherally inserted central catheters
(PICCs) are safe for chemotherapy administration. They also suggest that clinicians should limit the use of open systems
when long chemotherapy regimens are scheduled. Moreover, alternatives to PICCs should be considered when administer-
ing chemotherapy to young men.

G107 1T ABn1qa.g wo vssnpy owpopnng 4q Ao ssardpaumydye stioauo
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Results. Among the 2,477 included patients, 419 PICC-
related AEs (16.9%; 1.09 AEs per 1,000 PICC-days) were
reported. AEs increased when PICC was inserted at the bra-
chial site (hazard ratio [HR], 1.37; 95% confidence interval
[CI], 1.02-1.84) and with open systems (HR, 1.89; 95% Cl,
1.24-2.88) and decreased in older men (HR, 0.63; 95% CI,
0.49-0.81).

Conclusion. Use of PICC for chemotherapy administration
was associated with a low all-AEs rate. The basilic vein was
the safer site, and valved systerms had fewer AEs than open
systems. More research is needed to e he interaction

between AEs, sex, and age” The Oncologist 2019;24:1-7

with evidence that peripherally inserted central catheters
suggest that clinicians should limit the use of open systems
alternatives to PICCs should be considered when administer-
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Abstract

The type of central vascular access device providers chosen for providing parenteral
supportive treatments has evolved over the past years, going from routinely used
centrally inserted catheters to a more recent trend of peripherally-inserted central
catheters (PICCs) when expected treatment duration is less than 6 months. This
multicenter retrospective study aimed to provide a comprehensive assessment of the
safety of PICCs in administering parenteral supportive treatments. All adult
inpatients and outpatients who had a PICC inserted for the administration of
parenteral supportive treatments {i.c., parenteral nutrition, intravenous fluids, blood
products, o antibiotics) between September 2007 and December 2014 in four public
Italian hospitals were included. The primary outcome was PICC removal because of
an adverse event (AE, defined as occlusion, exit:site infection, or symptomatic
thrombosis). Among the 1,250 included patients, 178 PICC-related removals because
of AEs (14.2%; 1.62 AEs per 1,000 PICC days) were reported. Rates of PICC removal
because of occlusion, exit-site infection, and symptomatic thrombosis were 1.08,0.32,
and 0.23 per 1,000 PICC days, respectively. The median dwell-time between PICC
insertian and its removal because of an AE was 67 days (interquartile range 28-180
days). Risk of PICC removal due to AE was higher with open-system PICCs [hazard
ratio = 2.75, 95% confidence interval 1.52-4.96). In this study, we found preliminary
evidence that PICCs can be safely used to administer parenteral supportive
treatments lasting up to 6 months. PICCs may be a relevant alternative to centrally
inserted catheters for medium-term parenteral supportive treatments.

KEYWORDS
adverse event (AE), outcome assessment, parenteral supportive treatment, patient safety,
peripherally-inserted central catheter (PICC)

s Nurs Health, 2019:1-7,
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Italian hospitals were included. The primary outcome was PICC removal because of
an adverse event [AE, defined as occlusion, exit-site infection, or symptomatic
thrombaosis). Among the 1,250 included patients, 178 PICC-related removals because
of AEs (14.2%: 1.62 AEs per 1,000 PICC days) were reported. Rates of PICC removal
because of occlusion, exit-site infection, and symptomatic thrombosis were 1.08, 0.32,
and 0.23 per 1,000 PICC days, respectively. The median dwell-time between PICC
artile range 28-180
days). Risk of PICC remowval dueGo AE was higher with open-system PICCs)hazard

insertion and its removal because of an AE w

ratio = 2.75, 95% confidence interval 1.52-4.94). In this study, we found preliminary
evidence that PICCs can be safely used to administer parenteral supportive
treatments lasting up to & months. PICCs may be a relevant alternative to centrally

inserted catheters for medium-term parenteral supportive treatments.
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