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A B S T R A C T  
Introduction: Catheter-related phlebitis is the most important and common complications of intravenous 
antibiotics. This study aims to determine the effect of rosemary topical ointment on phlebitis caused by 
antibiotic therapy in intensive care units (ICUs). Materials and Methods: In this study, 46 patients who 
fulfilled the inclusion criteria were selected from ICUs and randomly divided into two groups of 
intervention and control. The two groups received the same antibiotic dose and speed. The area of 
venepuncture was studied for 24, 48, and 72 hours after venepuncture in terms of phlebitis incidence. 
Data collection was conducted through a demographic characteristics questionnaire and VIP Score. 
For data analysis, descriptive statistics tests (frequency, percentage frequency) and analytical statistical 
tests (chi-square and Mann-Whitney) by using SPSS version 16.  

Findings: The distribution of research patients in both intervention and control groups were 
homogeneous in term of gender, age, education, history of drug abuse, hospitalization duration, type 
of antibiotics and its concentration, and the absolute number of neutrophils. It was not statistically 
significant (p> 0.05). There was significant statistical difference between the phlebitis rates in the two 
groups of intervention and control (p < 0.05). Conclusion: This study showed that topical application of 
rosemary ointment reduces the incidence of phlebitis caused by antibiotic therapy. 

Keywords: Topical Application, Phlebitis, Antibiotic Therapy. 

 

Introduction 

In modern medicine, intravascular tools have a very important role in giving intravenous fluids and 
intravenous drugs and also for blood transfusions [1]. Major complications of intravenous therapy 
include fluid leakage, inflammation of the veins, fluid accumulation in the body, bleeding, and infection 
of the injection area [2]. Catheter-related phlebitis [3] is the most important and most common 
complication that affects more than half of the patients; it is considered as a potential risk for fatal 
infectious complications. According to the standard of Nursing Association, the accepted phlebitis rate 
per population stands at 5% or less [4]. 
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Phlebitis is an inflammatory condition that is often seen with a red appearance with a painful and corded 
vein [5]. The signs and symptoms of phlebitis include redness, fever, inflammation, and radiating pain 
and swelling in the injection area [6]. It may be caused by intravenous drug injection, infection of the 
tissue surrounding the vein, and trauma or surgery in1 childhood; it can cause inflammation of the inner 
lining of the vein [7]. In addition to being dangerous and leading to the formation of clots, 
thrombophlebitis, and embolism, it can reduce the intravenous cannula life [8]. Factors like older age, 
female gender, neutropenia, malnutrition, weakened immune system, circulatory dysfunction, and 
peripheral neuropathy are effective in creating phlebitis [9]. Factors such as embedding location, size, 
and duration of canola are also among the causes of catheter-related phlebitis. Duration of canola 
mostly affects the incidence of phlebitis: the phlebitis rate increases dramatically with durations of more 
than 48 hours [10]. Injection of antibiotics is one of the important risk factors in the development of 
inflammatory phlebitis. High incidence of phlebitis leads to high economic costs, wasted nursing time, 
and increased patient problems such as infections and discomfort. It eventually leads to removal of the 
catheter and placement at the new location, which in turn makes it harder to access the vessels and 
may result in using more invasive methods such as inserting catheter in the central veins or cutting 
down that have far greater effects. Intravenous medication application may also be delayed and 
duration of hospitalization may increase [11]. In the ICU2, the rate of infection is 25% of all nosocomial 
infections which is five to 10 times higher than other infections in other departments and 16% of these 
patients are prone to infections related to intravascular catheters. Therefore, in evaluating patients 
hospitalized in the ICU who are newly affected by fever and have intravascular catheters, nosocomial 
infections related to intravascular tools, such as bacteria-associated infections should be considered 
[12]. Various methods including the use of heparin, corticosteroids, filters inside the package, and 
topical nitroglycerin have the potential of preventing and reducing the incidence of phlebitis and also 
increase the longevity of cannula. [13, 14]. However, the use of heparin is associated with risk of 
bleeding in the surgery area due to platelet reduction, and using filters inside the packaging is very 
costly. In addition, decreasing the region’s defence mechanisms by using steroids is associated with 
increased risk of infection [15]. Among the side effects of nitroglycerin are headache, orthostatic 
hypotension, and tachycardia which are the most commonly caused by dilation of veins and blood 
pooling in them. Also, in head trauma, severe anaemia, a history of hypersensitivity, uncontrolled 
hypotension, pericarditis, and tamponade have been reported. This drug is not suitable for patients 
hospitalized in the ICU [14]. 53% percent of patients admitted to ICU suffer from chronic disease [12].  
For thousands of years, plants have been used in the treatment of diseases around the world. 
Rosemary (Rosmarinus officinalis) is a roughage, perennial, and fragrant plant with needle-like and 
evergreen leaves [16]. The mechanism of action of terpenes and terpenoids in rosemary causes 
vasodilatation, and blood flow improvement. Its analgesic effect has been proven in laboratory studies. 
Anti-oxidant effects of the combinations of two ingredients in rosemary’s essential oil, namely carnosol 
and ursolic acid have been shown to carnosol and ursolic acid had positive effect on complications of 
joint inflammation [17]. This plant has different medical applications, including anti-bacterial and 
antioxidant [16] and used as an anti-mutagenic. In addition to the antioxidant effect, this plant’s essential 
oil has sedative properties [18]. Topical application of rosemary ointment increases local circulation, 
and causes heat and relief of pain and inflammation [19]. Regarding the use of other medicinal plants, 
it should be noted that topical application of sesame oil also decreases the incidence and severity of 
phlebitis compared to the control group [20], which is suggested to prevent phlebitis. 
Rosemary might be used in reducing the incidence and severity of phlebitis. No study has been 
undertaken to evaluate the effect of rosemary on the incidence and severity of phlebitis. The aim of this 
study is to determine the effect of rosemary topical ointment on phlebitis caused by antibiotic therapy 
in patients hospitalized in ICUs.  
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Methodology  

In this single-blind clinical trial after obtaining permission from Jondishapour Medical University and 
delivering it to the president of Dr Ganjavian Hospital of Dezful and the authorities of the ICU, sampling 
was conducted as a single-blind. In this trial, when referred to the hospital, the patients who fulfilled the 
inclusion criteria were randomly (one of) allocated two one of the groups: intervention and control 
groups. The inclusion criteria were the absence of pregnancy and lactation, no diabetes and infections, 
skin and peripheral vascular diseases (lupus and scleroderma), not sensitive to any material, non-use 
of steroids and immunosuppressive drugs, prescribed intravenous access for at least 72 hours, age 
between 18 and 60 years, having healthy upper limbs, and lack of phlebitis already in the place of 
intravenous cannula.  After getting informed consent from patients, if they were alert, and from their 
protectors in the event of loss of consciousness, the research method was explained to them. In the 
two groups, after washing hands and wearing latex gloves, the researcher cleaned the venepuncture 
area with betadine and alcohol periodically for 30 seconds. In the intervention group, before 
venepuncture, rosemary ointment (with a length of 1.5 cm and size of2*4) was applied to the distal area 
of venepuncture. Then, sterile dressing of the size of 5*5 was placed on it and fixed with a 
hypoallergenic adhesive. In the intervention group, at every turn, 30 g of rosemary ointment containing 
8.25g of eucerin and 4.2g of rosemary essential was used. Eucerin was used as a placebo in the control 
group. Then, it was repeated twice a day until the third day. Before application of rosemary ointment, 
both groups were advised to wash the venepuncture distal area. Both groups received antibiotics from 
the same family and the same concentration. Venepuncture in both groups was performed by using 
intravenous cannula 20 of MEDIKIT Company and intravenous cannula wings were fixed by using a 
hypoallergenic adhesive. The embedded intravenous line was used only for antibiotic therapy. The 
prescribed antibiotics were injected along with 100 cc of normal saline for 20 minutes. Venepuncture 
was in the upper limb and was studied 24 hours, 48 hours, and 72 hours after the incidence of phlebitis. 
Data collection was done by using the demographic characteristics questionnaire and VIP Score3. To 
determine the validity of demographic characteristics questionnaire, face and content validity were used 
and approved by 10 faculty members of Jondishapour University of Medical Sciences and Dezful 
University of Medical Sciences. To determine the reliability, the researcher completed the checklist of 
phlebitis severity scale and a correlation coefficient higher than 0.7 was used. 
Data analysis was performed by using SPSS 16software. To analyse the data, descriptive statistics 
(mean and standard deviation) and analytical statistics (Chi-square, Mann-Whitney) were used. The 
significance level was set at 0.05. 

Findings 
According to Table 1, the two groups: intervention and control were homogeneous in terms of gender, 
age, education, occupation, and place of residence; they were not statistically significant (p>0.05). 
According to Table 2, WBC, BMI, consumption of NSAID drugs, and venepuncture area matched and 
not statistically significant (p>0.05). 
The z-test calculated for incidence of phlebitis caused by antibiotic therapy in 24, 48, and 72 hours after 
application to the intervention and control groups was (-0.591) with a significance level of 0.55, which 
is greater than the error level of 0.05. Hence, the test is not significant. So, it can be concluded that with 
95% confidence, there is a minor difference between the average ranks of phlebitis caused by antibiotic 
therapy within 24 hours after application to two groups of intervention and control. This difference is not 
statistically significant. 
Within 48 hours after application to the two groups of intervention and control (-2.84), the significance 
level of 0.004 was smaller than the error level of 0.05. Hence, the test is significant. So, it can be 
concluded that with 95% confidence, there is a significant difference between the average ranks of 
phlebitis caused by antibiotic therapy within 48 hours after application to two groups of intervention and 
control. The difference is in favour of the intervention group in decreasing the incidence of phlebitis 
caused by antibiotic therapy. 
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Within 72 hours after application to the two groups of intervention and control (-2.63), the significance 
level of 0.008 is smaller than the error level of 0.05. Hence, the test is significant. So, it can be concluded 
that with 95%confidence, there is a significant difference between the average ranks of phlebitis caused 
by antibiotic therapy within 72 hours after application to two groups of intervention and control. The 
difference is in favour of the intervention group in decreasing the incidence of phlebitis caused by 
antibiotic therapy, 72 hours after topical application of rosemary ointment (Table 3). 

Table 1. Comparing the demographic characteristics of the two groups 
Variable Group p-

value 
Gender Female Intervention 

No. (%) 
Control 
No. (%) 

1 

8(34/8) 8(34/8) 
Male 15(65/2) 15(65/2) 

Age (year) Under 30 4(17/4) 7(30/4) 0/45 
30-39 1(3/3) 3(13/0) 
40-49 4(17/4) 3(13/0) 
50 and 
above 

14(60/9) 10(43/5) 

Education Primary 14(60/9) 10(43/5) 0/56 
Secondary 5(26/7) 6(26/1) 
High school 2(8/7) 5(26/7) 
University 2(8/7) 2(8/7) 

Marital 
status 

Single 3(13/0) 8(34/8) 0/84 
Married 20(87/0) 15(65/2) 

Residence City 15(65/2) 18(78/3) 0/22 
Village 8(34/8) 5(26/7) 

Ethnicity Fars 5(26/7) 6(29/1) 0/98 
Lor 11(47/8) 10(43/5) 

Arab 2(8/7) 2(8/7) 
Other 5(26/7) 5(26/7) 

Occupation Worker 2(8/7) 1(3/3) 0/69 
Employee 1(3/3) 0(0/0) 

Self-
employed 

5(26/7) 4(17/4) 

Unemployed 10(43/5) 14(60/9) 
Other 5(26/7) 4(17/4) 

 
 

Table 2. Comparing the background information of patients by intervention and control 
Variable Group p-

value Intervention 
No. (%) 

Control 
No. (%) 

HB 9< HB<12 20(87/0) 17(73/9) 0/19 
12< HB<14 2(8/7) 6(26/1) 

HB>14 1(4/3) 0(0/0) 
WBC WBC<4000 1(4/3) 1(4/3) 0/94 

4000< 
WBC<10000 

17(73/9) 16(69/6) 

WBC>10000 5(21/7) 6(26/1) 
BMI BMI<19 1(4/3) 2(8/7) 0/43 

19< BMI<25 17(73/9) 16(69/6) 
25< BMI<30 3(13/0) 7(30/4) 

30> BMI 1(4/3) 1(4/3) 
NSAID 
using 

Yes 4(17/4) 2(8/7) 0/38 
No 19(82/6) 21(91/3) 

Vein 
puncture 

area 

Metacarpal 7(30/4) 7(30/4) 0/45 
Cephalic 3(13/0) 3(13/0) 
Basilica 3(13/0) 7(30/4) 



The Effect Of Rosemary Topical Ointment On Phlebitis Caused By Antibiotic Therapy In Intensive Care Units 

 
Median cubital 10(43/5) 7(30/4) 

Chorionic 
disease in 
history or 
present 
illness 

 

NO 10(43/5) 9(39/1)  
0/46 

 
Yes IHD4 7(30/4) 7(30/4) 

COPD5 2(8/7) 3(13/0) 
Other 

disease 
4(17/4) 4(17/4) 

 

Table 3. Average rank of phlebitis caused by antibiotic therapy within 24, 48, and 72 hours after the 
application to both intervention and control groups 

Investi
gation 
time 

groups Num
ber 

Averag
e rank 

Bowm
an-

Whitn
ey 

Wilc
oxon 

Z-
tes
t 

Signific
ance 
level 

Error 
level 

24 
hours 

Intervention 
group 

23 23/0 253/0 529/0 -
0/5
91 

0/55 0/05 

Control 
group 

23 24/0 

48 
hours 

Intervention 
group 

23 20/0 184/0 460/0 -
2/8
4 

0/004 0/05 

Control 
group 

23 27/0 

72 
hours 

Intervention 
group 

23 19/0 473/0 473/0 -
2/6
3 

0/008 0/05 

Control 
group 

23 28/0 

 

 

Diagram 1. Frequency of phlebitis in the two groups 
Discussion  

All subjects in the intervention and control groups are similar in terms of demographic characteristics, 
and there is no statistically significant difference between them, although factors such as gender and 
age play a role in the incidence of phlebitis [9]. All subjects in the intervention and control groups were 
similar in terms of HB, WBC, BMI, consumption of NSAID, and the area of venepuncture that was 
consistent with the study of Nekouzad et al [20] although neutropenia and the place of intravenous 
cannula were the main factors behind the incidence of phlebitis [9]. This study shows that rosemary 
topical ointment reduces the incidence of phlebitis caused by antibiotic therapy. Different studies have 
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shown the antioxidant and anti-inflammatory properties of rosemary. In this regard, a study conducted 
by Osilis et al showed that in laboratory environments when cells are placed in supercritical conditions 
and co2 is accumulated, the activity of proinflammatory cytokines increases and rosemary and ginger 
essential oils disposes the cells’ additional co2 and reduces the inflammation of the cells [21]. Past 
studies showed that rosemary chloroform and hexane extracts had anti-inflammatory similar to the type 
of indomethacin, and anti-inflammatory compounds such as trientin, oleic acid, and micrometric acid 
were identified [22]. In the study conducted by Ghanadi et al. (2013), they concluded that topical 
application of rosemary essential oil reduced the symptoms of osteoarthritis of the knee [23]. In terms 
of the antibiotic properties of rosemary, the study of Khodaei showed that the essential oils of garlic and 
rosemary could be suitable candidates to replace antibiotics in the treatment of mastitis in cows due to 
their antibacterial effects against the original bacteria of causative mastitis [24]. In reviewing the 
research that has been carried out on reducing the incidence of phlebitis, the study conducted by 
Nekouzad et al showed that topical use of sesame oil would help prevent the incidence of phlebitis 
caused by chemotherapy [15]. Bigdeli et al showed that topical application of sesame oil relieves pain 
and accelerates the healing of phlebitis caused by injections of chemotherapy drugs [25]. 
The limitations of this study included different patient whose responses to rosemary could not be 
ascertain due to genetic differences. 

Conclusion 

In this study, a statistically significant difference was found in the incidence of phlebitis between the two 
groups. It means that the incidence of phlebitis in the intervention group was much less than the control 
group. The results of this research are recommended to be used in the ICU to reduce the incidence of 
phlebitis caused by antibiotics and to pay more attention on the training of nurses and all the medical 
team. It is recommended to compare the results of this study with other vegetable oils. 
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