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Abstract
The primary aim of this prospective

randomized trial is to determine the effect
of clobetasol ointment with nitroglycerin
ointment on the prevention of phlebitis
caused by cannulation.

The target sample is 144 patients admit-
ted to surgical ward, randomized to 3
groups. the data collection tools included
demographic information, information
about intravenous treatment and phlebitis
measurement scale. In the intervention
groups, after venipuncture, 1.5 cm of oint-
ments (clobetasol and nitroglycerin) was
applied n three time periods of 24, 48 and
72 hours from the time of venipuncture.

In the first 24 hours after cannulation,
there was no significant difference between
the three groups. But at 48 and 72 hours
after placement, the difference between
intervention and control groups was signifi-
cant (P<0.0001).

It is recommended to use clobetasol
ointment and nitroglycerin ointment to pre-
vent the occurrence of phlebitis in patients
who need long-term use of cannula (more
than 48 hours).

Introduction
Today, more than 80 to 90% of hospital-

ized patients receive intravenous treatment
during their treatment, and more than 500
million peripheral venous catheters are
placed annually.1-3 cannulation is associated
with many risks such as phlebitis.4-6
Phlebitis, in addition to being dangerous on
its own, leads to clot formation, throm-
bophlebitis, embolism, and shortened lifes-
pan of cannulas. Research has shown that
the main reason for removing peripheral
catheters is phlebitis.7-9 The high prevalence
of phlebitis increases economic costs,
wastes nurses ‘time, increases patients’
problems such as infection, patient discom-
fort, and ultimately leads to catheter
removal and placement in a new location,
which in turn makes access more difficult.
The arteries become narrower and may lead

to more invasive procedures, such as
catheter insertion into central veins, which
have far more complications. 

In the presence of bacterial phlebitis,
the risk of septicemia increases up to 18-
fold. Phlebitis is a potentially dangerous
source of systemic infections, so the
chances of developing systemic infections
in the presence of phlebitis increase eight-
fold. The important point for nurses is that
the best treatment for chemical, mechanical
and bacterial phlebitis is to prevent its
occurrence by frequent control of the can-
nulation site for any signs of redness, ten-
derness, and inflammation in order to
change the location of the Angio catheter.10

Background
Studies to prevent superficial phlebitis

have been performed for many years. the
discussion about the effects of different
types of dressings on the catheter entry site
is still ongoing. On the other hand, studies
have not yet been able to show the signifi-
cant effect of using antiseptic ointment at
the catheter entrance site on reducing the
prevalence of phlebitis. For many years, the
prevention of phlebitis caused by infusion
and its relationship with the choice of dress-
ing has been controversial.12-14

Avaze et al. Conducted a clinical trial to
investigate the effect of topical nitroglyc-
erin on the incidence and severity of venous
catheter phlebitis. The results showed that
there was a significant difference between
the frequency (P=0.001) and severity of
phlebitis (P=0.005). The results also
showed an increase in catheter lifespan in
the case group compared to the control
group (p = 0.01. there are some evidence
that show use of sterile gauze dressing can
be effective in preventing phlebitis.15
Kohano et al. Conducted a study on the
effect of corticosteroids on phlebitis caused
by injecting chemotherapy drugs into rab-
bits. Histopathological results showed that
dexamethasone injection significantly
reduced phlebitis compared to the control
group.16

The study

Aims
Aim 1: the primary objective of this

project is to assess the effect of ointment
therapy in prevention of cannulation-
induced phlebitis.

H1.1: the rate of phlebitis in interven-
tion groups is significantly lower than con-

trol group.
H1.2: the phlebitis in control group

occurs more severe than intervention
groups.

Aim 2: the secondary objective of this
project is to compare the efficiency of clo-
betasol and nitroglycerin ointment in pre-
vention of cannulation-induced phlebitis.

H2.1: the occurrence of phlebitis in clo-
betasol group is less than control group.

H2.2: the occurrence of phlebitis in
nitroglycerin group is less than control
group.

H2.3: the occurrence of phlebitis in clo-
betasol group is higher than nitroglycerin
group.
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Methodology
Trial design - This study is a single-

blind, three-group clinical trial that was per-
formed on all patients admitted to the surgi-
cal ward who met the inclusion criteria.

Screening and enrolment - A conven-
ience sample of 144 patients was enrolled
within 72 hours of cannulation. Trained
research staff was available for 24 hr each
day for one week, to facilitate enrolment.

Randomization and blinding - In this
single-blind study only the researcher doing
the study knows which treatment or inter-
vention the participant is receiving until the
trial is over.

Study population - The study population
were 144 patients selected from patients in
surgical ward who were hospitalized for at
least 3 days. The number of sample size in
each group was calculated 48 people. Using
simple random allocation method, the
patients were placed in one of the groups of:
i) ‘Clobetasol ointment (intervention)’; ii)
‘nitroglycerin ointment (intervention)’; and
iii) ‘routine (usual method)’.

Data collection - Data collected at
enrolment and at regular intervals includ-
ing: demographic information, and check-
list on the presence and severity of
phlebitis. Demographic information includ-
ed: age and type of disease. according to the
type of disease, type of serum, 24-hour
serum intake and medications, Patients
were divided into three groups. The
Phlebitis Symptoms Checklist included the
Phlebitis Visual Measurement Scale. This
scale was introduced by Jackson in 1998
and was introduced to the Intravenous
Injection Nursing Association in 1806 as a
measure of phlebitis. Its reliability has been
confirmed. The visual scale of phlebitis is
as follows:

Grade 0: no clinical symptoms, Grade
1: pain or redness, Grade 2: pain, redness or
edema at the site, unclear vein boundaries,
no rope vein in touch, Grade 3: pain, red-
ness or edema at the site, clear blood ves-
sels, no rope vein in touch, Grade 4: the
presence of pain and erythema or edema at
the site, the clearness of the arteries and the
rope vein in touch.

Overview of procedures - Venipuncture
and dressing in all patients, observing the
principles mentioned in the reference books
(washing hands before starting work and
wearing disposable gloves, choosing the
right place, choosing the right vein, cutting
the hair at the injection site with scissors,
Disinfect the area for at least 30 seconds
with alcohol 70%) evenly with pink Angio
catheter No. 18 produced by Haryana facto-
ry in India were performed. If the vein
access was not successful within 2 times, a
new location was chosen. Patients were

instructed how to take care of the inserted
cannula. after venipuncture, 1.5 cm (about 2
g) of the ointment was rubbed in the distal
part of the Angio catheter in a width of 4x2
cm from the inserting point, and with sterile
hypoallergenic tape was covered. Serum
sets were changed equally every 48 hours in
both groups. To measure the occurrence and
severity of phlebitis according to the
Jackson scale, patients were evaluated at
24, 48 and 72 hours after venipuncture. top-
ical drugs based on the type of patient group
were used for 3 times, in the first hour of
placement, 24 and 48 hours after cannula-
tion, and each time the cannulation site
were assessed in term of any sing of
phlebitis. 

Ethical considerations
The hospital and university Institutional

Review Boards approved the study in
March 2020; explaining the study, informed
consent was obtained from all participants,
within the designated enrolment period. The
consent process is documented in both
English and Persian, and all patients were
given a copy of the consent form. 

Results
The results of the study are summarized

in Figure 1. 
Recruitment: the sample were enrolled

in study from March 2020 to December
2020. At the beginning of the study trained
staff were educated in the term of inclusion
criteria for enrollment of participant in each
shift. 

Baseline data: the mean age of clobeta-
sol group was 1/17±1/45 years, nitroglyc-
erin group was 5/18±6/45years and control
group was 3/18±6/50years. There was no
significant difference in the mean age of the
3 groups (P=0/28) (Table 1).

The back of hand was the most, and the
elbow was the least used site of cannulation
in all groups (P=0.15).

Outcomes: according to the obtained
results there was not a significant difference
in the occurrence of phlebitis in the first 24
hours (P=0.56). after 48 hours the differ-
ences became more oblivious (P=0.001),
and finally after 72 hours, in the clobetasol
ointment group 56.3%, nitroglycerin oint-
ment group 42.6%, and in the control group
83.7% phlebitis were seen with different
degrees (P<0.0001) (Table 2).

In the first 24 hours after cannulation,
frequency distribution of phlebitis severity

Figure 1. Participant flow
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was examined and the difference was not
significant (P=0.15). After 48 hours, the
majority of phlebitis (87.5%) in the clobeta-
sol group were first degree and 12.5% third
degree; in the nitroglycerin group 62.5%
was first degree and 25% was second
degree and 12.5% was third degree. In the
control group, 52.2% were first degree and
47.8% second degree, but according to
Fisher’s exact test, this difference was not
significant (P=0.079) (Table 3).

Table 4 shows the frequency distribu-
tion of phlebitis in patients receiving clobe-
tasol, and nitroglycerine at different times
after cannulation by age. In both groups,
there was not a significant difference in the
incidence of phlebitis (P>0.05). Although in

Table 1. Frequency distribution of different age groups in the studied patients by type of
groups.

Table 2. Frequency distribution of phlebitis in the study groups by duration after cannulation.

Table 3. Frequency distribution of phlebitis severity in the study groups by duration after cannulation.
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all three times the incidence of phlebitis in
clobetasol group, in the age groups of 40-59
and 60-79 was higher than the age group of
18-30 years, but this difference was not sta-
tistically significant.

Table 5 shows the frequency distribu-
tion of phlebitis in patients receiving oint-
ment at different times after cannulation by
site of cannulation. As shown in the table, at
the both measuring times of 24 and 48, the
most cases of phlebitis occurred in the
wrist, but despite this, the difference in the
frequency distribution of phlebitis accord-
ing to the site of cannulation was not statis-
tically significant (P=0/079). Also, in the
first 72 hours after cannulation, the highest

number of cases of phlebitis was 100% in
the back of the hand, followed by 84.6% in
the wrist, and the lowest was in the forearm
(P=0.068), the frequency distribution of
phlebitis in patients receiving nitroglycerin
at different times after cannulation by site of
cannulation, was not statistically significant
based on the results of Fisher’s exact test.

Discussion
Specific studies on the use of topical

drugs in prevention of cannulation-induced
phlebitis is limited. In the field of topical

medicine, nitroglycerin ointment has been
used in several studies, but clobetasol oint-
ment has been used in studies with animal
samples.

In this regard, this study was conducted
to compare the effect of clobetasol ointment
with nitroglycerin ointment on the preven-
tion of superficial phlebitis caused by can-
nulation.

The results showed that the frequency
of phlebitis in the intervention groups, in
the first 24 hours after cannulation was not
statistically significant compared to the
control group.

The frequency of phlebitis in the first 24
hours in the clobetasol group was equal to

Table 4. Frequency distribution of phlebitis in patients receiving ointment at different times after cannulation by age.

Table 5. Frequency distribution of phlebitis in patients receiving ointment.Non
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the control group, which is probably due to
the late effect of clobetasol ointment.
Comparison of control group, and two inter-
vention groups at the measuring times of 48
and 72 hours, showed that there is a statisti-
cally significant difference between the two
intervention groups and the control group.

In a study conducted by Glineur (2011),
the incidence of phlebitis following apply-
ing nitroglycerin ointment reduced by
30.8%.17,18 While in the present study, the
percentage of phlebitis in the clobetasol
group was 26.43% and in nitroglycerin
group was 20.56%, this reduction in our
study is explained by fully observing sterile
techniques in procedure, properly fixation
of cannula, and also all procedures were
performed by one trained staff. 

Regarding the frequency distribution of
phlebitis severity in the study groups by
duration of cannulation, the results showed
that, the severity of phlebitis occurred in the
intervention groups in the first 24 and
48hours after cannulation compared to the
control group was not obvious. the second-
degree, and Three-degree phlebitis in the
control group in the first 72 hours after can-
nulation were more than the two interven-
tion groups.

In the intervention groups, the severity
of phlebitis in the nitroglycerin ointment
group was lower than clobetasol ointment
group. Regarding the severity of first-
degree phlebitis, the highest rate of phlebitis
was observed in the two groups of
Clobetasol ointment and control. However,
chi-square test did not show a significant
difference between the three groups. The
highest percentage of incidence of second-
degree phlebitis was observed in the control
group, that this could be due to the effect of
ointment in the experimental groups. This
result confirmed the findings of Saleh
Moghadam et al.19 Regarding third degree
phlebitis, although the highest incidence
was observed in the control group, but there
was no statistically significant difference. In
both experimental groups, the incidence of
phlebitis with any degree in nitroglycerin
ointment group was lower than clobetasol
ointment group. The use of clobetasol and
nitroglycerin reduced the incidence and
severity of phlebitis compared to the usual
method used in the control group, and it was
found that the effect of nitroglycerin oint-
ment was more than clobetasol, which is in
line with the results of a study conducted by
Avaze et al. (2004).20 In another study con-
ducted by Saleh Moghadam et al. (2008),
they concluded that the incidence of
phlebitis in the experimental group (nitro-
glycerin ointment) was lower than the con-
trol group (P<0.001) and second-degree
phlebitis in the control group, was signifi-

cantly higher than the experimental group
(P<0.05), which results are consistent with
our finding in the present study.19 No
research has been done on clobetasol effect
on the prevention of cannulation-induced
phlebitis in human specimens; the
researcher states that although an animal
study cannot be a basis for human studies,
this study guarantees the positive effect of
clobetasol on phlebitis in the human sam-
ple, and if the use of topical corticosteroids
in humans is proven, it can replace heparin,
and other non-steroidal anti-inflammatory
drugs.21,22 In the present study, clobetasol
ointment reduced the incidence of phlebitis
and the severity of phlebitis throughout the
treatment compared to the control group,
which was in line with the results of the
study by Doyer et al. Kahno et al. (2019)
the prophylactic effect of intravenous dex-
amethasone on chemotherapy-induced
phlebitis was investigated;
Histopathological results showed that dex-
amethasone injection significantly reduced
drug-induced phlebitis compared to the
control group.23 in this study, most of the
samples were between 18 and 30 years old,
Aslani (2017) in his research did not find a
significant relationship between the occur-
rence of phlebitis and age.24 But some
researchers believe that age can play an key
role in the development of phlebitis.25 In the
present study, the highest incidence of
phlebitis occurred in the back of the hand
and then the wrist. These results are similar
to the results of Avaze et al.26 According to
the results of the present study, it was found
that the most important factor in the inci-
dence of phlebitis is time and the incidence
of phlebitis increases over time. This result
confirmed the findings of Rahmani et al.
And Ghadami in 2000 and Kardak et al.
(1800) that the incidence of phlebitis
increased with increasing catheter place-
ment hours.27-29

Limitations
Environmental stimulators, the patients

hand mobility and activity, individuals body
tolerance in response to intravenous med-
ications, were some limitations that we
faced in our study; we propose that new
studies control these variables in order to
obtain more accurate results.

Conclusions
According to the positive effect of using

clobetasol ointment and nitroglycerin oint-
ment on the prevention of phlebitis caused
by Angio catheter, it is recommended to use
that clobetasol and nitroglycerin drugs to

prevent phlebitis in patients who need long-
term use of Angio catheter. Considering
that, cannulation can be expressed as one of
the first measures in the face of most of the
patients, and according to the results of this
study, it is recommended that, in nursing
and other treatment-related professions,
there should be more discussion about
establishing a venous route, and its obvious
complications. 
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