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ABSTRACT

Introduction: The Center for Disease Control CDC recommends the replacement of peripheral intravenous catheter (IV) every 72
up to 96 hours. Routine replacement is thought to reduce the risk of phlebitis and bacteremia; however multiple studies have not shown
a significant difference of such practice.

Objective: To evaluate the risk of phlebitis in patients with catheters change every 72 hours Vs changes under indications of phlebitis
and determine the factors that contribute to the development of phlebitis.

Methodology: A three-arm (n = 341) prospective cohorts study was proposed, in which patients to this study were randomized into
three groups ,for the first group of patients the catheter was routinely taken off every 72 hours, in the second group the catheter was
only removed in light of phlebitis signs. The third group kept the current regular conditions of routinely changes used in catheters and
dressings.

Results: The study included a total of 261 patients that meet the inclusion criteria, from which 14% presented mechanical phlebitis
(n = 28), 80% chemical phlebitis (n = 29). 67% of the cases of phlebitis appeared in the second arm of study (n = 24). Infective phlebitis
was not documented in any of the three groups. The patients on whom the device was used for more than 72 hours have a 3 times higher
probability to develop chemical phlebitis (RR = 2.92, Cl: 1.35 - 6.33). The ratio catheter per patient was superior in the use of catheters
made of teflon of 3.2 catheters per patient.

Conclusion: No cases of infectious phlebitis occurred in the study groups related this finding with adequate hand washing and strict
supervision during the time of study techniques. The time of removal of catheters every 72 hours did not evidence a reduction of infectious
phlebitis higher than expected by proper hand washing techniques.
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INTRODUCTION

The Center for Disease Control CDC recommends the
replacement of peripheral intravenous catheters (IV) every 72 up
to 96 hours. The routinely replacement is thought to reduce the risk
of phlebitis and bacteremia. The catheter insertion is an unpleasant
experience for patients and the replacement of it might not be
necessary if the catheter remains functional and if the patient does
not show inflammation signs. The costs associated with the routinely
replacement can be considerable [1]. This routinely replacement
increases the costs of health care and the workload for the staff and it
also requires that the patients would also undergo repeated invasive
procedures. The effectiveness of such practice is not well established.
Phlebitis occurred in 7% of the cases of patients when intravenous
catheters were removed at the moment that was clinically advised
and also when they were normally removed every 3 days. The
absolute difference was small (0, 41%) and within the pre-established
equivalence margin of 3%, 2 other studies have shown similar results
[3-7].

The use of transparent dressings in polyurethane that replace
the traditional dressing gauzes, have avoided the interruption of
intravenous treatments and the lack of differences in phlebitis or
infiltration rates in both types of bandages, transparent dressings
constitute the preferred solution instead of gauze dressings in spots
of insertion of peripheral venous catheters insertion [8-9].

Even if studies about the use of transparent dressings in central
catheters has not shown a significant reduction in phlebitis and
bacteremia cases and it is established that additional studies are
required [10], what is clear is that there is a significant reduction of
the costs associated to the routinely replacement every 72 hours [11].

MATERIALS AND METHODS

A prospective cohorts study was carried out from the 15th of July
up to the 25th of February in a University Hospital of Cali Colombia.
Three arms of study were formed, in the first two arms of the study
safety polyurethane catheters Ocrilon® and transparent sterile
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dressings in polyurethane Tegaderm®, (Figure 1 and 2) were used, by
following the institutional protocols of peripheral vein catheterization,
for the infusion of intravenous liquids and/or medications.

Every patient that entered into the study was admitted through
the emergency room service and they were directed to a same hospital
service in which the entire staff was previously trained and evaluated
in asepsis and antiseptic techniques, such as hand wash, protocol
in peripheral catheterization by using safety peripheral catheters
Ocrilon®and sterile transparent dressings in polyurethane Tegaderm®,
in order to avoid biases due to the inadequate manipulation of the
supplies used. Patients were catheterized with catheters of 16, 18, 20
or 22 by a same group of medical assistants for 24 hours per day and
they were also previously trained.

Inclusion Criteria

The patients that require a peripheral intravenous of intravenous
liquids and/or medication. Patients with hospitalization criteria in
the services of Internal Medicine and Surgery.

Exclusion Criteria

1. The patients that enter with adverse events caused in other
medical institutions.

Figure 1: Sterile transparent dressings in polyurethane Tegaderm®.
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2. The patients that belong to different services.

3. Patients that re-enter within a period of 8 days and for the same
cause.

4. Patients that suffer from chronical illnesses which may generate
immunosuppression or patients who are undergoing
chemotherapy treatment.

5. Patients who suffer from conditions that may render difficult
the access to their veins (patients suffering from edema,
patients that are undergoing chemotherapy, or patients who
suffer from acute malnutrition) or also the patients whom
may need more than one catheterization shot.

6. The patients whom may not authorize their participation in
the study.

A simple randomization was performed reason why the group
the people in charge of receiving patients did not know which
arm they were going to catheterize in patients. Patients signed an
informed consent which was included in the investigation protocol
and approved by the Ethics and Investigation Committee from the
University Clinic Rafael Uribe Uribe in Cali Colombia.

A code going from 001 up 399 was assigned to every catheterization
kit, where two groups’ were established pair group number and an
odd number group. In the group of pair numbers codes there were
the patients in which Arm I: patients that were exposed (Routine
replacement every 72h, ocrilon® - Tegaderm®). Arm II: (Clinically
indicated removal, ocrilon® - Tegaderm®) Patients in which catheters
were marked with an odd number code were the patients that were
NOT exposed and starting from the code 242 the data of Arm III
(Routine replacement every 72h, device Conventional, Teflon) was
entered (Figure 3).Up to the time of completion of the three arms of
study each arm was constituted by 100 patients.

Patient follow up was executed by an independent group
of observers different than main investigators in order to avoid
measurement biases and it was also executed by applying the follow
up protocol that was previously established.

A number of 295 patients a size sample was calculated for an
average of 1250 monthly hospital discharges, with a trust level of 95%
and margin of error inferior to 5%.

The ones that were considered as exposed patients were those
to whom the catheter was replaced every 72 hours as institutional
protocol.

Figure 2: Safety catheter OcrilonR and sterile transparent dressings in
polyurethane TegadermR.
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Figure 3: Coded Catheterization Kits.

The patients that were considered as non-exposed were those
patients to whom the peripheral intravenous catheters were removed
only if there was a clinical evidence of phlebitis or 10 days after in
accordance with technical recommendation of the manufacturer.

The follow up was made for a period of time of seven months with
a sample of 341 patients in which 80 patients were excluded.

The data collection was made through a check list used for
phlebitis detection, by evaluating the following parameters:

1. Does not show any phlebitis sign.

2. Pain without inflammation erythema, induration or palpable
venous cord.

3. Pain with erythema and inflammation without induration and
no palpable venous cord.

4. Pain with erythema and inflammation, induration, palpable
venous cord inferior to 3 cm.

5. Pain with erythema and inflammation, induration, palpable
venous cord greater than 3 cm.

6. Full blown Stata version 11.0 (College Station, Texas, venous
thrombosis and all the other signs are present.

Patients that belonged to the III Arm were catheterized with
Teflon catheters as it is made in routinely conditions and by fixing the
catheter with Micropore tape (Figure 4, 5).

Data was analyzed statistically in the software USA. Initially a
descriptive analysis of the studied cohort was made, in which the
quantitative variables are expressed through averages and standard
deviation, in addition to the median and the range in accordance
to it frequency distribution. Categorical variables were presented in
proportions.

The different comparisons that were made through the Chi
square test or through Fisher test as the case may be, for the case of
categorical variables, in the case of quantitative variables the test of t.

Student was used, when the normality assumption the analysis
was made through the Mann Whitney test, comparisons among
experimental and the conventional groups, were made through
variance analysis - ANOVA altogether with a post- hoc anova
Bonferroni test. Associations were made through out the estimation
of Relative Risk (RR) with its corresponding trust interval of 95%,
significant differences were considered with a value of p < 0.05.

RESULTS

A total follow up of 319 patients was made, out of which 261
patients were included in the study. The causes of exclusion of
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patients for the analysis were the loss in the follow up or their transfer
to intensive or middle care units, or the beginning of intake of
medications that cause chemical phlebitis.

The findings in the distribution per gender were that 55.6% were
of male gender and 44.4% were of female gender. The average age was
of 62 years old (DE + 19) and the median age was of 67 years old in
a range of 15 to 105 years old. A little more than half of the patients
(56%) are of male gender; in average patients were followed up for 5,7
days (DE = 5). 81.6% of patients were captured through access by the
emergency service (Table 3).

Woman had an average age of 66 years old, while the average age
in men was of 59 years old, this difference was statistically significant
(p = 0.0044). (Table3)

In table 3 we can see that 67% of the patients that presented
phlebitis belonged to the second group of study. Out of these 83%
(n=20) corresponded to chemical phlebitis.

89.2% of patients did not have phlebitis, on the contrary in the

Figure 4: Catheter in Teflon and fixation with micropore arm Il1.

341 assessed for
eligibility

I,_g— 80 excluded
261 randomissed
Micropore andteflon
catheters

79 assigned routine
replacementon day 3

Safety peripheral catheters
and sterile transparent
polyurethane dressings I

86 assigned clinically

oo 96 assigned routine
indicated removal

replacementon day 3.

Figure 5: Study profile of patient flow.

Table 1: Distribution of patients by groups of study.

Group which to they belong Freq Percent Cum
- Lo . .
Clinically indicated rem(?val (ocrilon® — sterile 86 3205 3295
dressing)
. R .
Routine replacement every 72h (ocrilon® — sterile 79 3027  63.22
dressing)

Routine replacement every 72 h device
conventional (Teflon)

Total 261

96 36.78 100
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Table 2: Gender Distribution.

Gender Freq Percent Cum

Female 116 444 44.4

Male 145 55.6 100
261

Table 3: Distribution according to the type of phlebitis per group of study.
% Distribution

Mechanical Chemical e
Routine R.eplacement every 72H 3 4 7 19%
(Ocrilon + Tegaderm)
et 4w w o
Routine Replacement every 72H 0 5 5 14%
(Teflén)
7 29 36
Table 4: Socio-demographic and Clinical Characteristics.
Characteristic (n =261)
Age, years
Average + DE 62 +19
Median (range) 67 (15 - 105)
Gender, n (%)
Masculine 145 (56)
Phlebitis, n (%)
YES 28 (10.8)
Total number of Phlebitis, n (%)
No phlebitis 232 (89.23)
Had 1 Phlebitis 23 (8.85)
Had 2 phlebitis 4 (1.54)
Had 5 phlebitis 1(0.38)
Quantity of catheters used
Average + DE 232
Median (range) 2(1-13)

patients in those that presented phlebitis there were 23 patients that
presented one case of phlebitis (8.8%), 4 patients that had two cases
of phlebitis and only one patient that had 5 cases of phlebitis during
the period of study, there were no significant differences per gender.

In relation with the quantity of catheters used per each patient,
approximatively 43% used one catheter, four patients used more than
10 catheters in the study (11 and 13 catheters), this distribution was
similar per gender, on the contrary it was observed that the patients
that had phlebitis had in average more catheters (3,5) by comparing
them with the patients that did not have phlebitis (2,2), the said
difference was statistically significant (p = 0.0015).

It was observed that the total number of patients that suffer
from phlebitis (n = 23) 60.87% of the patients who had permanently
the dressing and the safety catheter, while 1 39,13% of the patients
to whom the replacement of the catheter was made every 72 hours
developed phlebitis.

The RR estimated showed an association between developing
phlebitis that is related with the time of use and replacement of the
security device and the transparent dressing, in this association it is
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established that the patients to whom the device is leaved on more
than 72 horas have a 3 higher probability of developing phlebitis in
comparison with those patients to whom the device is replaced every
72 hours (RR = 2.92), this association was statistically significant
(1.35-6.33).

By taking into account the attributable fraction related to the
exposure, it is observed that when by avoiding to leave the devices
on, for more than 72 hours, 65.7 % is the maximum risk reduction to
develop chemical phlebitis in the exposure groups that were related
with the time of placement and not with the use of devices.

The average of catheters used was notoriously greater with the
use of routine replacement 72H (Teflon) in comparison with routine
replacement every 72H (Ocrilon + Tegaderm) in the other exposure
groups, using an average of 3 conventional catheters in (Teflon) per
patient in comparison to 2,2 and 1,6 catheters per patient in groups in
which catheters were only clinically indicated removal and day sand
routine replacement every 72H (Table 7 and Graph 2).

Variance analysis between averages of catheters
according to the group assigned

By taking into account every patient that was included initially
in the study, differences between the three groups were observed in
relation with the average number of catheters (P < 0.000) (Table 8).

Bartlett’s test for equal variances: chi* (2) = 118.0706 Prob >
chi? = 0.000 A post —anova analysis was applied in order to verify in
which groups the said differences appeared; according to the results
the conventional group had an average difference of 1.6 catheters
relation with the 72 hour group (p < 0.000) and in relation to the
clinically indicated removal group there was an average difference of
1.1 catheter. (P < 0.000).

Table 5: Phlebitis development related to the time of exposure to the catheter.
(Ocrilén® + TegadermR).

Routine replacement
every 72h (OcrilonR -

clinically indicated

Device phlebitis removal (Ocrilon® -

TegadermR) TegadermR)
NO 98 43 141
YES 9 14 23
TOTAL 107 57 164
65.24 34.73

Pearson chi? (1) = 8.0447 Pr=0.005

Table 6: Calculation of the RR probability of developing phlebitis when retiring
the catheter at 72 hours Vs clinically indicated removal. (Ocrilén® + TegadermR).

Clinically Indicated Routine Replacement

Removal (Ocrilon + every 72H (Ocrilon + Total
Tegaderm) Tegaderm)
Phlebitis 24 7 31
No
Phebitis 62 2 1
Total 86 79 172
Risk 0.2580645 0.0886076 0.1802326
Point estimate (95% Conf. Interval)
Risk
. 0.1694569 0.0403285 0.2985853
difference
Risk ratio 2.912442 1.144791 7.409491
A“;')f(rac' 0.6566456 0.1264783 0.865038

chi?(1)= 8.30 Pr>chi2 = 0.0040
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Table 7: Catheter relation per patient.

N° N° Catheter relation/
catheters patients patient
Routine Rgplacement every 72H 178 108 16
(Ocrilon + Tegaderm)
Clinically Indicated Removal (Ocrilon + 126 57 29
Tegaderm)
Routine Replacement 72H (Teflon) 311 96 3.2
Total 615 261 24

Table 8: Variance analysis of the number of catheters per patient by assigned
group.

Source SS df MS F Prob > F
Between 158.33731 2 79.1686551  26.2 0
groups

Within 100622221 333 3.02168833

groups

Total 116455952 335  3.47629709

FEMENINO MASCULINO
8 4

40

o |
154

Graphs by GENERO

Graph 1: Distribucion por genero pacicentes incluidos en estudio.

35 3.2
3.0
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Routine Replacement
every 72H (Ocrilon +
Tegaderm)
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Removal (Ocrilon+
Tegaderm)

Routine Replacement
72H (Teflon)

Graph 2: Average of catheters per patient and per group of exposure.

As for the intervention costs, the average cost per patient and
considering replacements every 72 hours with polyurethane catheters
Ocrilon® and sterile transparent dressings Tegaderm® which were
used in the group of study, the average cost is of $3,01 American
dollars per patient in comparison with $2,88 dollars with conventional
catheters which allows to highlight the result of an inferior number
of catheters per patient, and also an inferior number of punctures by
using these devices, better follow up conditions by using transparent
dressings and also an inferior risk of infection.
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The projection of conventional catheters which would be used
when taking them off within 10 days would be of 10 catheters per
patient by doubling care costs.

In the Arms follow up 1 and 2 in which safety polyurethane
catheters Ocrilon® biological accidents did not appear during the
follow up months, which strikes us besides the cost antiretroviral
treatments, are the medical, social and the life style implications of
officers that suffer a biological accident due to neddlesticks injuries or
venipuncture devices.

DISCUSSION

The campaigns of previous hand wash at the begging of the
study, showed a maximum effectiveness within the three groups of
study a part from the devices used in the procedure of peripheral
catheterization, at the time of not showing any infectious phlebitis
during the follow up period.

In relation with the catheter time of exposure, we found that the
patients to which the catheter is left on for more than 72 hours have a
3 higher probability of developing Chemical phlebitis in comparison
with the patients to whom the catheter is replaced every 72 hours
(RR =2.92), This association was statistically significant (1.35 - 6.33),
more related with the time of exposure to the medication instead than
to the materials used. In our case the exposure time was associated
with an increased incidence of chemical and non-infectious phlebitis,
which does not rule out the benefit of a less invasive to the patient
to whom the change is made only with clinical evidence of phlebitis
[12-14].

There was a greater evidence of effectiveness regarding the use of
safety intravenous catheters Ocrilon® and the peripheral transparent
dressing Tegaderm® in comparison to the conventional catheter
Teflon, as far as the relation per patient was of 3.2 catheters /patient
in comparison even with the patients which had a greater time of
exposure of up to 10 days this relation was of 2.2 catheters/patients,
what reduces the intervention costs, as less invasive processes in the
patient.

CONCLUSIONS

The time of removal of catheters every 72 hours did not evidence a
reduction of infectious phlebitis higher than expected by proper hand
washing techniques. The use of appropriate hand washing technique
and venipuncture reduces the incidence of infectious phlebitis, so
the withdrawal of venipuncture devices only with clinical evidence
of phlebitis is reccommended but emphasizing adequate dilution and
infusion of routine antibiotics, since their mismanagement increase
the likelihood of chemical phlebitis. Transparent dressings allow
better supervision of patients. Evidenced greater efficiency in the use
of catheters ocrilon Vs Teflon.

The investment in catheters in polyurethane and sterile
transparent dressings is justified in terms of costs, as there is an
inferior invasiveness on the patient, and better supervision and follow
up conditions, as there are less infection risks fact that leads to the
reduction of costs per stay days and also to the reduction of secondary
complications.
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