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A PERIPHERAL CATHETER INDWELL STUDY COMPARING PHLEBITIS RATES BETWEEN TWO DIFFERENT CATHETER MATERIALS

PURPOSE
A comparative, randomized clinical study of the risk
factors for infusion-related phlebitis was conducted
over three months in a community hospital. The
main purpose was to compare marketed intravenous
(I.V.) catheters made of radiopaque FEP polymer
[Fluorinated Ethylene Propylene - (PROTECTIV™ I.V.
Catheter Safety System)] and OCRILON™ Polymer
[OCR polyurethane - (PROTECTIV™ PLUS I.V.
Catheter Safety System)].

DESIGN AND PROCEDURE
A total of 1014 I.V. catheters was studied in hospitalized
adults with granulocytopenia who received a peripheral
I.V. catheter. I.V. team (I.V.T.) nurses followed a 
randomization chart for the type of catheter that they
inserted. Selected I.V.T. nurses scored insertion sites
according to a 4-point phlebitis scale each day that
the I.V. dwelled and then for three days post-infusion
if subjects remained hospitalized.

METHOD OF ANALYSIS
Survival analysis techniques were the primary 
methods of analysis. The time to the development of
phlebitis was the major outcome variable. In step
one of the analysis, the Kaplan-Meier method was
used to determine the proportion of catheters 
without phlebitis (phlebitis-free). In step two of the
analysis, the Cox proportional hazards model was
used to assess the major factors affecting the time
to the development of phlebitis.

RESULTS
Overall, there were 53 catheters discontinued due 
to phlebitis. The proportion of catheters without
phlebitis was consistently higher for the OCRILON™
Polymer group than for the FEP polymer group up 
to 72 hours after insertion using the Kaplan-Meier
method (Figure 1).
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FIGURE 1 Survival analysis of time to phlebitis
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TABLE 2 Factors affecting the development of phlebitis

VARIABLE COMPARISON RELATIVE P-VALUE*
RISK

CATHETER TYPE OCRILON™ Polymer 0.41 0.007
vs. FEP polymer

SUBJECT GENDER female vs. male 3.4 0.001

BLOOD SUGAR >120 mg/dl 2.26 0.010
vs. <120 mg/dl

ERYTHROMYCIN administration vs. 7.65 0.001
no administration

MEPERIDINE administration vs. 4.5 <0.001
HYDROCHLORIDE no administration

INFUSATE administration vs. 6.67 <0.001
no administration

MEDICATION administration vs. 2.93 0.026
no administration

INSERTION SITE wrist vs. hand 2.6 0.071

INSERTION SITE forearm vs. hand 2.8 0.021
*p-value <.05 is statistically significant

that OCRILON™ Polymer reduces the risk of phlebitis
by nearly 60% when compared to FEP polymer. The
effect of other variables can be similarly interpreted
according to the relative risk. For example, the relative
risk of female vs. male subject is 3.4.This suggests
that a female subject has over three times the risk 
of developing phlebitis than a male subject.

Interaction terms between all of the variables in the
final model were examined. Only the interaction term
for erythromycin and catheter material was significant.
Subjects with OCRILON™ Polymer Catheters who were
receiving erythromycin intravenously had a greater
risk of developing phlebitis than subjects with FEP
polymer catheters who were receiving erythromycin.
This interaction phenomena was consistent in the
Cox models and the Kaplan-Meier estimate.

Table 1 indicates the estimated proportion of
catheters without phlebitis (phlebitis-free) at the end
of 24 hours, 48 hours and 72 hours after insertion.
More OCRILON™ Polymer Catheters were phlebitis-
free at the end of 48 hours and 72 hours than FEP
polymer catheters. Further, data suggested that the
proportions of phlebitis-free OCRILON™ Polymer
Catheters in place at 72 hours after insertion and
phlebitis-free FEP polymer catheters in place at 
48 hours after insertion were almost the same.

The Cox proportional hazards model was used to
identify the factors that affected the development of
phlebitis. Table 2 lists some of the variables in the
final multivariate model that were obtained by back
elimination from the full model containing all the
variables. In this table, OCRILON™ Polymer vs. FEP
polymer has a relative risk of 0.41. This suggests
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TABLE 1 Kaplan-Meier estimation of proportion 
of phlebitis-free catheters

CATHETER MATERIAL 24 HOURS 48 HOURS 72 HOURS

OCRILON™ Polymer 99.3% 97% 93.8%
FEP polymer 99.4% 93.1% 88%
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DISCUSSION
The results of this clinical study further the growing
evidence that catheter material is one variable that
can affect the development of infusion-related
phlebitis (Gaukroger, Roberts & Manners, 1988;
McKee, Shell, Warren & Campbell, 1989; Maki &
Ringer, 1991). OCRILON™ Polymer Catheter material
was compared to FEP polymer catheter material in
this study. Catheters made of OCRILON™ Polymer
reduced the risk of phlebitis by nearly 60% 
(OCRILON™ Polymer: FEP Polymer, relative risk = 0.41;
p = 0.007). 

There was a greater risk for phlebitis in subjects
receiving erythromycin intravenously with OCRILON™
Polymer Catheters (number of catheters = 7) than in
subjects receiving erythromycin with FEP polymer
catheters (number of catheters = 11). Due to the
small number of catheters in the erythromycin groups
a conclusive statement regarding the interaction
between erythromycin and catheter material and 
the development of phlebitis cannot be made. This
phenomena merits further investigation with a 
larger number of catheters in each group.

CONCLUSION
In summary, catheter material is one variable that
can affect the development of infusion-related
phlebitis. OCRILON™ Polymer Catheter material was
found to have a smaller risk of phlebitis (with highly
significant p-value; p = 0.007) than the FEP polymer
catheter material. I.V. catheters made of OCRILON™
Polymer dwelled longer phlebitis-free than the
catheters made of FEP polymer.
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