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Abstract

Introduction: Bacterial colonization in patients with periphgrahserted implantable ports (PICC-PORTS) is a
serious complication that has attributable morjiditd mortality.

Methods: We conducted a single center randomized contrdliedl comparing safety and effectiveness of
octyl-isocyanacrylate glue (GLUE) and standard ga(2G) dressings for PICC PORT placement. Block
randomization was used to allocate patients intatwo groups. Swab cultures of the port site wéraioed at
the end of the procedure and five days after dgdi@eement. We assessed the safety of GLUE vs.r86idgs
and measured the rate of skin colonization betwthentwo groups. We also estimated the feasibility f
conducting a full scale clinical trial.

Results: Twenty six patients were randomly allocated to@e4JE group and 25 to the SG dressing group. We
observed one case of localized bleeding (GLUE groMye found no cases of localized inflammation or
infection at the exit site, no unscheduled dressimagnges were reported, and no skin irritationteeldo either
group. There was no difference in the rate of sidionization post procedure or after five days (R8).
Feasibility analysis showed that 98.1% of patiestt®ened were eligible and agreed to enroll instbdy and

all patients received allocated treatment. Only pagent denied his/her participation in the stutllgere were

no losses to follow up.

Conclusions: No difference was found in skin colonization rabesween the uses of GLUE or SG dressings for
PICC-PORT placement. The high eligibility, recruitimt and retention rate show that a larger clintcal
would be feasible.
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Introduction glue (GLUE) vs. SG dressings in patients

PICC-PORT associated blood stream infection Equ.'tr)'.?? ?ICC(;P(?[RTS land to Iastsedss the
a concerning complication and can be caused ?/as' ity ot conducting a farger scale study.

microorganisms that colonize and migrate fronvlethods

the incision site to the blood stream throug&%t . . .
. . udy design: We conducted a pilot prospective
which the PICC-PORT was implanted (Chen andomized controlled trial from May 2018 to

Liang, 2022; Gao_et al., 2022). Th? mtra—lgmmajune 2021 in a public oncological hospital in
and the extra-luminal route (bacteria colonlzat|0é

. 2 thens, Greece. All participants were patients
of the !nfu3|on I!ne .through the ca‘ghet(_er hubs an ith malignancies. We included adults aged over
bacterial colonization of the exit site of the

catheters respectively) are the main routes of tt%i years requiring the insertion of a PICC-PORT

infection of central venous access devices SUC.,: treatment. The' exclusmn qutgrla were
as with peripherally inserted central catheteﬁ tients W.Ith a medical contralndlcatlpn to the
(PICCs) and PICC-PORTs (Maki et al, 2006058 Of either GLUE or SG dressings, the
Sitges-Serra, 1999) ' presence of _skln I_e3|ons at the chosen insertion
' : site, and patients incapable of understanding the
The use of cyanoacrylate glue has been shownitdormation given to provide informed consent
be safe and effective in several clinical scenari¢gigure 1).
such as for the treatment of variceal and noWe used the block randomization method (block
variceal gastrointestinal bleeding, portal veirsize of four) to randomize patients into the two
embolization, fixation in laparoscopic inguinalgroups (GLUE vs. SG) that result in equal
hernia repair, and more recently, the stabilizatiosample sizes (Kim & Shin, 2014).
of peripherally and centrally inserted centralVe obtained swab cultures of the exit site at the
venous catheters (Ali et al., 2021; Chevallierend of each PICC-PORT insertion procedure and
Comby, et al., 2021; Chevallier, Guillen, et al.five days after insertion in both groups. Care and
2021; Tavares et al., 2020; Wilkinson et al.maintenance of the devices was the same in both
2007). Moreover, octyl-isocyanacrylate glue igroups and based on local organizational
safe and effective for closing skin incisions, angolicies.
may provide several advantages includingll catheters were polyurethane, titanium power
control of localized bleeding, act as a physicahjectable ports (P.A.S. P8t Smiths Medical,
barrier to microorganisms, and is cosmeticalliMinneapolis USA). A protocol based ultrasound
appealing compared to skin sutures (Auyong eissessment method (rapid assessment of
al., 2017; Chalacheewa et al., 2021; Gurnaney ge¢ripheral veins - RAPEVA protocol) was
al., 2011; Pittiruti et al., 2022). employed prior to catheter

Several in-vitro studies have reported potentiérpsertlon(AIexandrou_, 2019)The tip of the :
catheter was terminated at the cavo atrial

antibacterial activity with octyl-lsocyanacrylate;r%% nction using the intra cavitary ECG method

?éuh(: ngzpee(ila!)l/ aggglzs_ t (NS;arL;nn-gosg;uvaell ba;:(t)%r Alexandrou et al., 2022)n all cases the closure

Wilkinson et al., 2008)A number of studies Of the port pocket was performed with

have reported the effectiveness of cyanoacryl%ssowable subcutaneous sutures.

glue in patients with PICCs, including reduce e collected baseline characteristics for both
bleeding from exit sites, reduced local adversg 0UPS that mcl_uded demographl_cs, type of
alignancy, previous chemotherapigsevious

reactions, and high compliance of patients ang

nurses (Pittiruti et al., 2012, 2016; Scoppettuol'&fedions or thromboses, hospitalization and or

et al, 2013, 2015). A more recent Studgtensive care admission in the previous year,

comparing  chlorhexidine-releasing  spong ny Previous —surgeres, and any antibiotic
dressings and cyano-acrylate glue in controllin reatment in the preceding month from catheter
bacterial colonization and bleeding in patients sertion.

with PICCs, found no microorganisms isolated i

either group, and the use of glue was associatté%chmque of swab culture: A site swab was

with a greater cost benefit than chIorhexidineéu,[(grr]na"f:g:jj Corlr?gs'zs V\éf)r:ct:gfnn:tfrlid lﬁilgr%b?eﬂ
releasing sponge dressings (Gilardi et al, 2021)i'dentification system (Vitek® MS, bioMérieux
The aim of our study was to estimate the safetynited Kingdom). The system detects

and the effectiveness of octyl-isocyanacrylatphenotypes for most aerobic, anaerobic, and
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fungal microorganisms. The colonies wer@pproval of the trial was obtained from the Ethics
counted in petri dishes and bacterial density w&ommittee of Department of Nursing, National
identified using the semi quantitative method. and Kapodistrian University of Athens
Study endpoints: The primary endpoint of the (2018/1431) and the study was conducted in
study was to assess the safety of GLUE vs. S#&cordance with the Helsinki Declaration for
dressings in patients receiving a PICC-PORTonducting medical research involving human
We measured the following complications in thesubjects (World Medical Association., 2001).

two groups: local bleeding, local signs ofR
. . ; : N esults

inflammation or infection at the exit site,

unscheduled dressing change, skin changes dei@idy population included 26 patients in the
to the glue or to the sponge dressing, and oth@LUE group and 25 patients in the SG dressing
catheter-related complications. group. Baseline characteristics of the study
The secondary endpoints were to (a) estimate thepulation are shown in Table 1. There were no
bacterial colonization rate at the exit site poglifferences according to the baseline
procedure and after first five days of PICCcharacteristics between the two groups. In
PORT placement (stratified by frequency oparticular, mean age of the patients in the GLUE
colonies in a five-point ordinal scale; rare, fewgroup was 59.2 years and mean age of the
several, many, and plenty colonies) and to (lpatients in the SG dressing group was 55.1 years.
estimate the feasibility for conducting a full s=al Among females, 53.1% belonged to the GLUE
clinical trial. group and 46.9% belonged to the SG dressing
Statistical analysis. Categorical variables aregroup. Only four patients had previous
presented as numbers (percentages), whileromboses (one patient in the GLUE group and
continuous variables are presented as methree patients in the SG dressing group), while
(standard deviation). We used the Kolmogorowight patients were admitted to an intensive care
Smirnov test and normal Q-Q plots to test thenit within the preceding year of study enrolment
normality of the distribution of the continuous(four in each group).

variables. We used chi-square test, Fisher’s eXEWe

test and independent samples t-test to ass S5 -

: ong all patients (GLUE group). There were no
d|ffergnces between the.GLUE group gnd S ases of local signs of inflammation or infection
dressing group for baseline characteristics. T)’tq the exit site, unscheduled dressing changes, no

c_hl-square _trend test was used o estimafg oned skin integrity changes, or any other
differences in the number of colonies betwee

the two groups after five days of I:)ICC_POR_Igatheter-related complications in the two groups.
placement. Our sample size was based on th&e frequency of colonies at the exit site in the
approach suggested by Bell et al, who proposé#sst five days after PICC-PORT placement in
when future trials are designed around a smalpth groups are shown in Table 2. No difference
effect, the number of patients per arm for th#n the frequency of colonies was observed
pilot study should be 25 for 90% power (Bell ebetween the two groups (p=0.28). However, the
al., 2018). All tests of statistical significancebacterial load was lower in the GLUE group
were two-tailed, and p-values of less than 0.0%ompared to the SG dressing group. In particular,
were considered significant. Statistical analysigequency of colonies was rare in 80.8% of
was performed with the Statistical Package fgpatients in the GLUE group, while the respective
Social Sciences software (IBM Corp. Releasegercentage in the SG dressing group was 68%.
2012. IBM SPSS Statistics for Windows
Version 21.0. Armonk, NY: IBM Corp.).

observed only one case of localized bleeding

‘Feasibility analysis showed that 98.1% of

D ) . . . patients (51 out of 52) screened were eligible and
Ethical issues: The investigators informed the greed to enroll in the study and all patients

patients for the study protocol. Written informed . aived allocated treatment. Only one patient

patient consent was obtained for the PICC-PORJapieq his/her participation in the study. There
placement and the study participation. Ethic

ere no losses to follow up.
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Table 1. Baseline characteristics of the study population.

Standard gauze sponge Octyl-isocyanacrylate | P-value
dressings group (n=25) glue group (n=26)
N % N %
Gendel 0.4%2
Males 8 42.1 11 57.¢
Females 17 53.1 15 46.€
Age® 59.2 8.€ 55.1 10.5 0.1«
Malignancy 0.4&
Breasl 5 62.5 3 37.5
Color 7 63.€ 4 36.4
Pancree 4 44.¢ 5 55.€
Other 9 39.1 14 60.¢
Previous chemotherap 0.1&
No 9 64.% 5 35.7
Yes 1€ 43.2 21 56.¢
Previous infectior 0.3¢2
No 24 48 26 52
Yes 1 10C 0 0
Previousthrombose 0.322
No 24 51.1 23 48.¢
Yes 1 25 3 75
Hospitalization during the last ye 0.1»
No 19 44.2 24 55.¢
Yes 6 75 2 25
Intensive care unit hospitalizatign 0.95
during the last ye:
No 21 48.¢ 22 51.2
Yes 4 5C 4 5C
Previous surgerit 0.0¢
No 6 31.€ 13 68.4
Yes 19 59./ 13 40.€
Antibiotic treatment during the last 0.27
montt
No 18 45 22 58
Yes 7 63.€ 4 36.4
achi-square test® mean, standard deviatiofindependent samples t-tekFisher’s exact test
Table 2. Frequency of colonies at the exit sitein thefirst five days after the PICC-PORT
placement in the octyl-isocyanacrylate glue group and the standard gauze sponge
dressings group.
Group Frequency of colonies P-value?
Rare Few Several Many Plenty
% N % N % N % % 0.28
Octyl-isocyanacrylate glue 21 80.8 D 0 3 115 1 8 3. 3.8
Standard gauze sponge dressings 17 68 0 0 4 16 2 8

achi-square trend test
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Figure 1. CONSORT flow diagram of the pilot randomized cohéa trial.
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Excluded (n=1)
+ Not meeting inclusion criteria (n=0)
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+ Other reasons (n=0)
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\ 4

Allocation

v

Allocated to octyl-isocyanacrylate glue group

(n=26)

+ Received allocated intervention (n=26)

+ Did not receive allocated intervention (give
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Allocated to standard gauze dressing group

(n=25)

+ Received allocated intervention (n=25)

+ Did not receive allocated intervention (give
reasons) (n=0)
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Follow-Up

A 4
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Discussion 1993). Moreover, an in-vitro study found that the

We conducted a pilot randomized controlled trialfjmg'term use of pyanoaprylate glue up to 12
to compare the safety and effectiveness of Oct%;a'eks is not associated with any catheter damage
isocyanacrylate glue vs. standard gauze dressi d Puccio et al., 2018).

in patients receiving a PICC-PORT. There wer®verall, we found no difference in the frequency
no differences between the two groups regardirgj colonies between the two groups with the
catheter-related complications. We found ndensity of colonies being lower in the GLUE
difference in the rate of skin colonizationgroup compared to the SG dressing group in all
between the two groups after five days. The higtategories suggesting cyanoacrylate glue may
eligibility, recruitment and retention rate showedhave provided addition anti-microbial protection.
that a larger clinical trial would be feasible. This would support the work by Gilardi et al.
éGiIardi et al.,, 2021) who found that both
8yanoacrylate glue and was just as effective as
Phlorhexidine-releasing sponge dressings in
ntrolling bacterial colonization. Several other

Only one case of localized bleeding wa
observed in patients in the GLUE group. Ther
were no cases of localized inflammation o
infection at the exit site, no unscheduled dressirf : . . .
changes and no skin integrity changes or an p'er'lmen_tal sf[u.dles confirm  the  potential
other catheter-related complications in eithe ntimicrobial activity of cyanoacrylate glue (Bull

group making the utility of GLUE feasible. ngg) 2018; Prince et al., 2018; Waller et al.,

Our findings reflect and support current . . . .
literature. A study with 124 PICCs in patient;!"m'tal'ons' Our results ne(_ed to b_e (_:on5|dered
n the context of potential limitations, we

with malignancies found that an additional rformed a oilot. sinale-center studv. with a
securement by cyanoacrylate glue and stand g piiot, sing Y,
ted number of patients. However, we were

transparent dressing decreases the risk of cathel .
failure (Chan et al, 2017). Moreover,a%]fe to swab all 51 patients after 5 days of

: “randomization (no loss to follow up) in our
cyanoacrylate glue was more effective il ( P)

reducing local bleeding and more cost-effectivgtzgiﬁs tvr\]lllf[rs] IaTmérrmsZe;rr:? I:;trs'tr']%rsjl dbﬁles.coli]usrit;]eerre d
than the chlorhexidine-releasing spong 9 P

dressings in the first seven days after PIC conﬁrm our findings and a possible greater
placement (Gilardi et al., 2021). The hemostati ffect size. Our swabs were taken at day zero and

effect of the cyanoacrylate glue seems to be t Y five _after PICC-PORT placement, more
main reason for the cost-effectiveness of glué,UdIeS with prolonged use of cyanoacrylate glue

since it eliminates the need for dressing changglomd also be beneficial to assess effectiveness

S S .
24 hours after insertion in both peripheral anand feasibility. Qur study setiing was an
central venous catheters (Nicholson & Hill

oncological hospital and our study population
2019). Several other studies confirm furthewaz."mited to patients Withhmalignancies, future
clinical benefits of cyanoacrylate glue in patientgtu les comparing greater eterqgeqeous groups
with PICC placement, such as reduced Ioc%‘?u'd glso add value to the growing literature on
adverse reactions, reduced inflammation an 'S topic.
infection, and high compliance of patients an€onclusions. Our findings suggest that there is
healthcare professionals (Pittiruti et al., 20120 difference between octyl-isocyanacrylate glue
2016; Scoppettuolo et al.,, 2013, 2015). Imnd standard gauze dressings after five days
general, cyanoacrylate glue is effective and cosisage. Also, both strategies were proven to be
effective to close skin incisions, for all venousafe in patients with PICC-PORT placement.
access procedures (Pittiruti et al., 2022). Octyl-isocyanacrylate glue seems to be safe and
effective but should be used in the first daysrafte
I[|he PICC-PORT placement since the long term
lsoafety of glue on the skin is still uncertain.

Also, in our population of patients with
malignancies, we did not observe any ski
integrity changes due to cyanoacrylate glue or
standard gauze dressings. Gilardi et al. (Gilardi References
al., 2021) support our finding in their study with
a total of 102 patients (51 patients in each group selection. InMoureau NL. (ed) Vessal health and
for the first week of usage. Studies on animal preservation: The right approach for vascular
models also show the safety of the cyanoacrylate aecess (pp. 9-22). Springer Cham.

glue applied for eight weeks (Vanholder et al.,

exandrou, E. (2019). Right assessment and vein
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