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Goals

*To describe the nursing care during the peripheral venous
catheterization process

*To ldentify factors related to nursing care, which can interfere with
bacterial colonization of Peripheral Intravenous Catheteres (PICs)

*To determine the prevalence of bacterial colonization of PICs,
removed on adults patients, and the microbiological analysis exudate
on the skin at the puncture local



Background

Nursing
Care
Peripheral intravenous Infections associated with
catheter (PIC) health care
* |nvasive procedure * Infection / colonization
 Complications * PIC as arisk factor



Chronogram

Research Preparation
Setting goals

\

Development of data collection |
Instruments of Collection data

Results

Meetings with a Microbiologist Statistical study
Formations with a Microbiologist Realization of microbiological study
Meeting at the units care Dissertation preparation

Education at the unites

Data collection




Methodological framework

Research

Descriptive, correlational and cross-sectional study

Questions

Witch are the impact of nursing care procedures in the microbiological
profile of the PICs?

Are the nursing care to patients with PICs sufficiently effective in
controlling colonization?




POPULATION / SAMPLE

Surgical wards from a Central Hospital at Portugal

Patients hospitalized between September 17t and December 215,
2012

The sample size:
335 patients with PICs
335 sample from PICs and patient skin

1080 data collection grids (description of the Nursing - insert,
maintain and remove PICs)



Inclusion criteria

® collected PICs after a minimum period of maintenance (=24 hours);

® PICs handled in the units care (insert, maintain and remove) according to the protocol
of the institution

® Patients 2 18 years

Exclusion criteria
e Patients with Central Venous Catheter
® Catheters inserted at other units

e Catheters with less than 24 hours of maintenance , except if signs / symptoms of
complications appears



Variables

Dependents:

® Colonization PICs
® Colonization of the skin exudate

Independent, grouped in the following categories:

e User profile

® Nursing Care
e Materials used
® Drugs

e Kind and number of Manipulations



Documents
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Registration grid of : .
Data collection document Microbiological Handling Guide
for PICs
Results

Protocol of Microbiological Analysis




Collection data

"Inserted PICs

"Collection - samples (PICs and swab)

"Transportation - for ESEnfC laboratories - Sowing and counts (24h and 48h)
sStorage - petri dishes in the refrigerator

"Weekly confirmation - meeting with Microbiologists

Samples whose PICs plate submit more than 15 Colony Forming Units (CFU)
and with positive swab, were studied (subject to various identification tests,
PCR and sensitivity tests), the remaining were wasted.



Ethical Procederes

Authorizations

® Board of the Hospital

® Board of Control and Prevention of infections from the Hospital

@ Head Nurses of the Units

® Nurses

® Patients and/or families



RESULTS / DISCUSSION

Table 1 — Biographical characterization of the patients with PIC

Completed 1080 data collection grids =

335 samples taken for analysis (PICs +
skin)

vVarigbel | n | %

Missing

I Min. 18

Max. 98 Years

Male 158 38,6
Female 250 61,4
Total 408 1000
Missing 3
18-29 Years 13 3,2
30-44 Years 75 18,3
45-64 Years 135 33,0
65-79 Years el 22k
80 ou + Years 65 15,9
Total 402 +000

Changes from aging impair the
placement of PICs

(Micozzi et al., 2012)




RESULTS / DISCUSSION

Table 2 — Number of PICs inserted

S
Number of PICs inserted per patient

1 PIC 197 47,9
2 PICs 84 20,4

The patients have more phlebitis

3 PICs 36 8,8 when they had a more number
4 PICs 37 9,0 of PICs
5> PICs 57 13,9

(Ferreira et al., 2007)

Total

Average 2,63 catheters; standard deviation 2,89; Median 2,00 catheters

14



CHARACTERIZATION OF PUNCTURE (PICs placed) -
RELATION WITH THE LOCATION

[ |
If PICs are placed in the lower limbs

should be replaced on the upper limbs

(O'Grady et al., 2011)

° o
°




Anatomical PUNCTURE IN THE ARMS

highly mobile) >
traumatic phlebitis

should not interfere
with the mobility
(Martins et al., 2008)

g | —_ @ Antecubital fossa
Arm
I @ Pulse

Forearm @
4 ‘ "
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(Uslusoy & Mete, 2008)




CHARACTERIZATION OF THE PUNCHES

Table 3 — Characterization of the Punches

Gauge catheter

16G 4
18G 87
20G 733
22G 216
24G 15
Total 1055
Missing 25
PIC with Obturator
Sim 1014
Nao 49
Total 1063

Missing 17

Variable %

Catheters with smaller size should
0,4 be used to prevent complications

8,2 (O'Grady et al., 2011)

695 The larger caliber is one of the risk
' > factors for complications

20,5 (Vendramim, Silva & Martinez, 2009)

14 - A wound caused by a cut-puncturing

100,0 object (PIC) and foreign to the body is
uncomfortable and painful to the patient.
The risk rises if we connected a serum
system, a protractor, a shutter, ...

95,4
(Santos, Graveto & Abreu, 2013)

4,6

100,0
17




No 982
Total 1063

Missing 17
With extended sistem
Sim 89

Nao 974
Total 1063
Missing 17
Sim 90
Nao 973
Total 1063

Missing 17

Infusion rate

Avarage 62,95; standart deviation 31,38; Median 61,40;

Min. 2 Max. 127,5

PiCwith3wattp || |
yes 81 7,6

Table 3 — Characterization of the

Punches(Cont.)
92,4

100,0

The phlebitis rate with use of
. protractors is 1.67% and

11 04% if this device is not
used

8,4

100,0

(Oliveira and Parreira, 2010)
g5 The infusion machines —

915 increase highly the rate of

1000 phlebitis
| (Oliveira and Parreira, 2010)

‘When infusion rate > 90ml /hr

the risk of phlebitis increases
(Martinho and Rodrigues, 2008)




The Phlebitis degrees and remaining time of the PICs

Table 4 — Frequency of the phlebites degree

Veriable | | %
The Phlebitis degrees

Degree 0 713 79,3 The Phlebitis Scale - Jackson (1998)
Degree 1 58 6,4 in thisresearch :
P 94 105 phlebitis occurrence rate = 20.7%
Degree 3 32 3,6° o .
Research from Nakimi and Fujita (2008):
LEIEe & & 02 The phlebitis rate = 7.2%
Degree 5 0 0
Total 899 100,0 Prolonged catheterization - major risk factor
et 181 for the occurrence of infections in PICs

: : (Amadei and Damasceno, 2008; Martins et al, 2008)
Table 5 — Remaining time of the PICs

It is not necessary to replace the PIC at

— shorter intervals to 72-96h to reduce the risk

of infection and phlebitis in adults patients
(O'Grady et all, 2011)

The remaining time of the PICs

Avarage 64h23m; Standart deviation 65h55m; Median46h22m;

Min. 1h30m Max. 773h



Reasons for placing and removing the PICs

Table 6 — Reasons for placing and removing the PICs

Varidvel | %

Reasons for placing PICs

Therapy (drugs) 1014 99,4
Other reasons 7 0,6
Total 1021 100,0
Missing 59

Reasons for removing the PICs

Suspended intravenous medication 45 4,9

N pErmEsllE 235 225 | The PICs should be removed when occur
Signs of phlebitis 184 201 |1 - signs of phlebitis (warmth, tenderness,
Hightclinical 203 22,1 | erythema or palpable venous cord)

Infiltration infusion 22 2,4 2 - infection

Decease 9 10 | 3 - catheter nonfunctioning / windproof
Removed in the Operating Room 14 1,5 4 - Each 72-96 h

Accidental removal 192 21,0

Extravasation 13 1,4 © Gradﬁ,-' etal., 2011)

Total 917 100,0
Missing 163




PIC manipulation

Table 7 — Antimicrobial administration in the PICs

. Table 8 — Infusion of blood components or blood products
Variable
Antimicrobial administration --

84 69,

No 261 30,9 Yes 43 4,0
Total 845  100,0

No 1035 96,0

Missing Total 1078 100,0

Missing

Number of antimicrobial “infusion” for each catheter

Zero
One

Two

Total
Three or more 9 1,1 Missing 5
Total 845 100,0 |
Drugs (infusions) with low or high Ph (ace/base), differences in the osmolarity increase the risk of phlebitis (eg.

potassium chloride, hypertonic glucose, intravenous nutrition, ...) (O’Grady et al., 2011)

. Increased vascular sensitivity or pain at the site of insertion (PH differences) (Arreguy-Sena and Carvalho, 2002)



| Nursing Care
Table 9 — Nursing Care

R T
In the venipuncture technique: Hand washing with

Yes 1024 96,3 \ater and antiseptic soap or use alcohol gel (...),
No 39 3,7 use of gloves and skin disinfecting the area to be

(Martinho and Rodrigues et al ., 2008)

Missing 17
267 25,1 The use of protective gloves - shown in the pic
insertion and handling of the PICs
No 797 74,9 :
(Martins et al., 2008)
Total 1064 100,0
16

Missing

,, ! The preparation of the PIC insertion site with 70%
Antiseptic solution . T . .
alcohol, tincture of iodine or alcoholic solution

AL containing 2% chlorhexidine
Clorohexidine (O'Grady et al., 2011) (CDC, 2012)
Other
I Total | .



MICROBIOLOGICAL RESULTS

Table 10 — Microbiological Results (PICs and swabs of skin near the punch)

CFUs<15 215 CFUs

CFU: Colony Forming Unit

Negatlve 12

posive  [RE & 79

Total partial 125 119 91

- =

/79 samples simuitaneously with positive results
in the PICs and in the skin Swabs

From the total sample (335 samples) only 125
were negative in the PICs and in the skin swabs

I S|




BACTERIAL IDENTIFICATION

Table 18 — bacterial Identification istrainsi

 strains

34 34,0 :

14 14.0 Staphylococcus - commensal skin and
mucous

9 9,0

14 140 | Staphylococcus aureus - 5 were MRSA

3 3,0 (Methicillin-resistant Staphylococcus

2 2,0 (principal ible f

1 1,0 dureus {principal responsidie for

3 3,0 nosocomial infections)

1 1,0 |

1 1,0

1 1,0 Pseudomonas - water, soil, sewage, plants

Staphylococcus chromogenes 2 2,0 . . . .

_ and clinical specimens. Opportunist.

1 10 Enterococcus - gastrointestinal tract

1 1o | Staphylococcus saprophyticus - urinary

9 9,0 infections

3 3,0

Total | 100 | 1000 |




Biofilms

The greater the ability to form biofilm (X > 0.15), the greater chance
of microorganisms colonize catheters and form Biofilm the action of
disinfectants go smaller.

Less Easily
easily




RELATIONSHIP BETWEEN VARIABLES

Tabela 19 - Comparison between the colonization of PICs at risk of infection and the PIC lenght of stay

Colonization with
risk of infection
lenght of stay of the PIC Yes 93,87 81,64 -3,763 0,000

No 231 59,34 44,21

Colonization at risk of infection

it has been found that the residence time of the PICs (lenght of stay)
affects colonization and the risk of infection

All the PICs over 94H of residence presented microorganisms with

e e . .. 37.5% of phlebitis occur
number of colonies indicative of infection risk. i the first 3 d ¢
All the PICs with residence time less than or 59h were not colonized or R SEIE TS afysho pIC
were colonized without risk of infection permanence of the PIC.
After 4 days the

phlebitis rate is 62.5%

Namiki and Fujita (2008) - research on PICs replacement — developed in ,
(Ferreira et al., 2007)

patients of surgical area. The results suggest that the residence time can
be increased safely up to 120h




Conclusions
Needs

e Decrease the clinical variability;

® Increase rigor in adopting simple procedures;
® Recognition of peripheral intravenous catheterization as a complex procedure;
® Recognition PIC as an extrinsic risk factor of nosocomial infections;

® Recognition, knowledge and unequivocal adoption of evidence-based
practices;

e Health teams: Creation of regular and formal moments for presentation /
discussion of the recommendations and results investigations;

e Strengthen the interest in nurses in the prevention and Control Infections;

-



Conclusions (cont.)

Suggestions

® Replication of the research;

e Collection of sociodemographic information

Fragilities of users;
® | ack of knowledge of the source of
users: e Other researchs related to this subject.

® Lack of knowledge of how many PICs
each user submitted throughout the
hospital. ® Getting risk profiles;

In the future
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