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Abstract 

Aim: The aim of this study was to compare the effectiveness of Glycerine Magnesium Sulphate paste vs 

Heparinoid (Thrombophob) Ointment on Phlebitis among patients on peripheral intravenous therapy. 

Background: Pain being the fifth vital sign should not be underestimated. Phlebitis causes pain, and 

discomfort to patients seeking medical help. Various treatment modalities are available for treating 

phlebitis. 

Design: Quantitative approach, an experimental study with pre-test and post-test design 

Methodology: The study was conducted in the general surgical and orthopaedic wards among 110 

patients. Block randomization method was used. The subjects were randomly allocated to control and 

experimental group using Sequentially Numbered, Opaque Sealed envelopes (SNOSE) method. Subjects 

were observed for 48 hours with an interval of 24 hours. Visual infusion phlebitis scale and numeric pain 

intensity scale were used to collect data. 

Results: Result showed that Glycerine Magnesium Sulphate paste was more effective than Heparinoid 

(Thrombophob) Ointment application based on the observation at 24 hours (p< 0.0001). The Mean 

reduction rates in phlebitis at the baseline reading, at 24 hours and at 48 hours is 2.95, 2.67 and 1.78 in 

the control group and 3.07, 1.51 and 0.55 in the experimental group. Both interventions were found to be 

effective at 48 hours of the observation. 

Conclusion: This study demonstrated evidence on the more effective intervention (Glycerine Magnesium 

Sulphate paste) for the management of phlebitis.  

Trial Registration: The study was registered in Clinical Trials Registry of India (CTRI/2018/05/013888). 
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Introduction 

Intravenous therapy aims to administer 

medications at regular intervals that patients 

receive on a daily basis and it is one of the most 

common procedures performed in the hospital 

around the globe
17

. For any patient who require 

medical or surgical management to treat promptly 

and to achieve a better outcome, intravenous 

cannulation is done on the day of admission. 

However, the intravenous therapy can be 

associated with several potential complications 

that are categorized as local or systemic
17

. Local 

complications include Phlebitis, Infiltration, 

Extravasation, Haemorrhage and Local Infections. 

Systemic complications include Pulmonary 

oedema, Air embolism, Catheter embolism and 

Catheter related bloodstream. The most common 

complication associated with this procedure is 

phlebitis with incidence varying in different 

settings from 3.7% to 67.24%
17

. The increasing 

rate of complications is likely due to absence of 

standard protocol in vein puncture and need for 

immediate interventions, which can affect the 

quality of catheterizations and its subsequent 

care
8
. 

A significant number of factors have been 

included in the origin of phlebitis according to 

Mestre. According to They can be Ferrite 

advanced age, the female gender, the Caucasian 

group, and certain underlying processes, such as 

the hypoalbuminemia or neutropenia are at a 

higher risk to develop phlebitis.  The key factors 

causing phlebitis are catheter material, the extent 

of the catheter's lumen (larger catheters have a 

greater risk than smaller catheters), low pH, 

potassium chloride, hypertonic solutions, amino 

acids and some antibiotics
3
. 

Different treatments are available for phlebitis, 

which includes application of moist warm 

compress or cold compress to the affected site, 

discontinuing intravenous catheter and restarting it 

in another site (CDC 2011), in addition to the 

administration of analgesics Smelter stated that 

local topical application of Heparinoid 

(Thrombophob) ointment and application of 

Ichthammol glycerine are used. In few other 

hospitals Glycerine Magnesium Sulphate paste is 

also used. 

Significance of the study 

Approximately 20 million out of 40 million 

patients hospitalized in the United States have 

been reported to have received intravenous 

therapy as stated by yalcin. Phlebitis is a problem 

of concern which is usually developed during 

hospitalization.  Phlebitis and its complications 

are potentially harmful sources for systemic 

infections and with the presence of phlebitis or 

when left untreated the risk of developing 

systemic infections increases by 18 times. Though 

various interventions such as removal of the IV 

catheter, warm compress, cold applications, 

application of Ichthammol glycerine, Heparinoid 

(Thrombophob) ointment are available to treat 

phlebitis, patients prefer treatment which relieves 

phlebitis early at ease. Clinical observations and 

prior research findings in this area are inadequate. 

Judgment in deciding on the treatment modality is 

influenced by good clinical effect with minimal or 

no side-effects, the time taken for the reduction of 

phlebitis, cost effective and ease of availability. 

Judgment in deciding on the treatment modality is 

influenced by good clinical effect with minimal or 

no side-effects, the time taken for the reduction of 

phlebitis, cost effective and ease of availability.  

Giving the demand for inquiry on this issue and its 

importance as an indicator of the quality of 

nursing care, the goal of this work is to compare 

the effectiveness of topical Glycerine Magnesium 

Sulphate paste and Heparinoid (Thrombophob) 

ointment application in reducing phlebitis and 

pain in hospitalized adults. And suggests the most 

cost effective, less time consuming and easily 

available treatment measure with less or no side-

effects for the management of phlebitis. 

 

Statement of the Problem 

An experimental study to compare the 

effectiveness of topical Glycerine Magnesium 

Sulphate paste and Heparinoid (Thrombophob) 

ointment on phlebitis among patients on 
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peripheral intravenous therapy in Christian 

Medical College, Vellore. 

 

Objectives 

1. To assess the effectiveness of Heparinoid 

(Thrombophob) ointment application on 

reduction in phlebitis. 

2. To assess the effectiveness of Glycerine 

Magnesium Sulphate paste application on 

reduction in phlebitis. 

3. To compare the effectiveness of Glycerine 

Magnesium Sulphate paste and Heparinoid 

(Thrombophob) ointment. 

 

Research Design 

Quantitative approach, an experimental study with 

pre-test and post-test design 

Setting of the study 

General surgical, orthopedics wards and 24 hours 

Injection room, Christian Medical College and 

Hospital, Vellore. 

Population 

Adult patients admitted in general surgical, 

orthopedic wards and 24 hours Injection room, 

and developed phlebitis as the result of 

intravenous therapy.110 IV patients (Group I: 55 

& Group II: 55). 

Sample 

Hundred and ten patients who developed phlebitis 

as the result of intravenous therapy during the data 

collection period and fulfilled the inclusion 

criteria. Both Glycerine Magnesium Sulphate 

paste group and Heparinoid (Thrombophob) 

Ointment application group had 55 subjects each.  

Criteria for sample selection 

Inclusion criteria 

1. Patients who developed phlebitis only 

in the upper limb with visual infusion 

phlebitis score of two or more. 

2. Patients who are 18 to 65 years old. 

3. Patients with infusion related phlebitis 

and not received any form of 

intervention by staff nurse. 

4. Patients who can speak Tamil, English, 

Hindi, Bengali and Telugu. 

Exclusion criteria 

1. Patients who are allergic to Glycerine 

Magnesium Sulphate paste or Heparinoid 

(Thrombophob) ointment. 

2. Patients on central venous catheter on the 

same side of the limb, dermatological 

disorder, cardiac problems, lymphatic 

obstruction, Haematological disorders and 

bleeding disorders 

3. Patients on intravenous chemotherapy. 

4. Patients with injury on the same side of the 

limb. 

Sampling technique 

Consecutive sampling technique. 

Data collection instrument 

Questionnaire and observation methods were used 

to collect the data regarding the effective 

management measure for phlebitis and pain.  The 

tool consists of the following items. 

Part I: Demographic and clinical profile 

Part II: Visual infusion phlebitis (V.I.P) scale 

Part III: Numeric Pain Rating Scale (NPRS) 

Data collection procedure: 

The data was collected from the selected general 

surgical and orthopaedic wards for a time period 

of six weeks. Block randomization was done.  The 

sequence of allocation was predetermined before 

enrolment. Sequentially Numbered, Opaque 

Sealed envelopes (SNOSE) given by the 

statistician was used. As each participant enters 

the study, he or she receives the next envelope in 

the sequence which will be opened by the staff 

nurse who is assigned to that subject.  It is a 

single-blinded study. Patients who develop 

phlebitis during study period were identified and 

the interventions were provided by the 

investigator. The application was done 2 times a 

day. Subjects were observed for 48 hours with an 

interval of 24 hours 

Data Analysis: Descriptive and Inferential 

statistics was applied. All the analyses were done 

using Statistical Package for Social Services 

(SPSS) software Version 21.0 (Armonk, NY: IBM 

Corp). 
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Ethical Consideration 

 Institutional Review Board (Research 

Committee, Ethics Committee) of 

Christian Medical College, Vellore-

Reference No; IRB: 10761 

(INTERVEN) 19-07-2017 

 Clinical Trials Registry India- Register 

No: CTRI/2018/05/013888 

 Oral and written consent (Informed 

consent) was obtained from the subjects, 

prior to data collection. 

 

Results 

Table 3 Effectiveness of Heparinoid Ointment in reducing Phlebitis and Pain between baseline to 24 hours 

and 48 hours(n=110) 

Time of Observation n Mean SD t value P value 

VIP Scale 

 

Baseline-@24hours 

 

No change 42  

-0.27 

 

0.53 

 

3.8 

 

<0.0001* Improved 13 

@48hours No change 0  

-1.16 

 

0.42 

 

20.5 

 

<0.0001* Improved 55 

Numerical Pain 

Intensity 

Baseline -@24hours No change 32  

-0.44 

 

0.54 

 

6.03 

 

<0.0001* Reduced 23 

@48hours No change 9  

-1.01 

 

0.59       12.7 

 

<0.0001* Reduced 46 

 

Table 3 Depicts that at 24
th

 hour observation o 13 

subjects showed decrease in VIP score and 42 

subjects showed no change with t-value 3.8 (p 

<0.0001). At 48
th

 hour reduction in phlebitis is 

noted in all the subjects. At 24
th

 hour 23 subjects 

showed reduction in the intensity of pain and 32 

subjects showed no change. At 48
th

 hour 

observation 46 subjects showed reduction in pain 

with mean t value 12.7 (p < 0.0001). 

 

Table 4 Effectiveness of Glycerine Magnesium Sulphate Paste in reducing Phlebitis and Pain between 

baseline to 24 hours and 48 hours. (n=110). 

Time of Observation n Mean SD t value P value 

VIP Scale 

 

 

Baseline -

@24hours 

No change 1  

-1.56 

 

0.76 

 

15.2 

 

<0.0001* Improved 54 

@48hours No change 0  

-2.52 

 

0.7 

 

25.3 

 

<0.0001* Improved 55 

 

Numerical Pain 

Intensity 

Baseline -

@24hours 

No change 1  

-1.27 

 

0.49 

 

19.3 

 

<0.0001* Reduced 54 

@48hours No change 0  

-1.62 

 

0.56 

 

21.4 

 

<0.0001* Reduced 55 

 

Table 4 Depicts that at 24
th

 hour observation 54 

subjects showed decrease in VIP score with t-

value 15.2 (p <0.0001). At 48
th

 hour reduction in 

phlebitis is noted in all the subjects. At 24
th

 hour 

54 subjects showed reduction in the intensity of 

pain. At 48
th

 hour observation 55 subjects showed 

reduction in pain with t value 21.4 (p < 0.0001). 
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Table 5: Comparison of effectiveness between Glycerine Magnesium Sulphate and Heparinoid Ointment 

between baseline to 24 hours. (n=110). 

Variables Glycerine Magnesium Sulphate Heparinoid Ointment Test statistic value* P value 

 Median (25
th

 Percentile, 

75
th

 Percentile) 

Median (25
th

 Percentile, 

75
th

 Percentile) 

  

VIP Scale -1.0 (-2.0, -1.0) 0.0 (0.00, 0.00) 275.0 <0.0001* 

Numerical Pain 

Intensity 

-1.0 (-2.0, -1.0) 0.0 (-1.0, 0.0) 503.0 <0.0001* 

* Mann Whitney U test  

 

Table 5: Shows that there is statistically 

significant difference among the subjects in 

topical glycerine magnesium sulphate paste group 

and Heparinoid ointment group at 24
th

 hour 

observation (p<0.0001) with median of -1.0, 0.0 

and 25
th

 percentile, 75
th

 percentile of (-2.0, -1.0), 

(0.00, 0.00), t value of 275.0, 503.0 respectively. 

 

Table 6 Comparison of effectiveness between Glycerine Magnesium Sulphate and Heparinoid Ointment 

from baseline to 48 hours. (n=110) 

Variables Glycerine Magnesium Sulphate 

n=55 

Heparinoid Ointment 

n=55 

t value P value 

 Mean SD Mean SD   

VIP Scale -2.52 0.74 -1.16 0.42 11.86 <0.0001* 

Numerical Pain 

Intensity 

-1.61 0.56 -1.01 0.59 5.45 <0.0001* 

 

Table 6 demonstrates that there is a statistically 

significant difference in phlebitis score among the 

subjects in glycerine magnesium sulphate paste 

group and heparinoid ointment group after 

administration of the intervention and observed at 

24 hours and 48 hours (p< 0.0001). VIP score 

mean of -2.52, standard deviation of 0.74 and t 

value 11.86 Numeric pain intensity score mean of 

-1.16 and standard deviation of 0.42 and t value  

5.45  The mean VIP score and mean Numeric pain 

intensity score is more in glycerine magnesium 

sulphate paste group as compared with that of 

heparinoid group. It shows that there is more 

reduction of VIP score and pain intensity score in 

glycerine magnesium sulphate paste group. 

 

Discussion: 

The first objective of the study was to assess the 

effectiveness of Heparinoid (thrombophob) 

ointment application on reduction in phlebitis. 

Table 3 Depicts that that at 24 hours 13 subjects 

showed decrease in Visual Infusion Phlebitis 

score and 48 subjects showed no change with 

standard deviation 0.53, mean -0.27 and t-value 

3.8 (p <0.0001).  At 48 hours 46 subjects showed 

reduction in pain with mean -1.01, standard 

deviation 0.59, t value 12.7 (p < 0.0001). At 24 

hours 23 subjects showed reduction in the 

intensity of pain and 32 subjects showed no 

change. At 48 hours 46 subjects showed reduction 

in pain with mean -1.01, standard deviation 0.59, t 

value 12.7 (p < 0.0001). 

This study  was consistent with that of a study 

conducted  on Anti-coagulant ointment in the 

prevention of post-infusion thrombophlebitis  and 

found that anticoagulant ointment was effective in 

decreasing the incidence of thrombophlebitis if 

the duration of infusion was up to 12 hours or less, 

the use of anticoagulant ointment reduced the 

average number of days of recovery especially in 

moderate to severe grades of thrombophlebitis 

where 169 subjects were included (84 

experimental, 85 control)4.At the time of data 

collection the researcher noticed that three 

subjects developed allergic reaction after the 

application of Heparinoid (Thrombophob) 

ointment among them two are females and one 

male.  Two of them developed allergic reaction 

within few minutes after the application of the 

ointment and were excluded from the study the 



 

Shaly Selva Grace et al JMSCR Volume 08 Issue 05 May 2020 Page 32 
 

JMSCR Vol||08||Issue||05||Page 27-34||May 2020 

other one developed allergic reaction on the 2
nd

 

day when the investigator went to observe after 48 

hours.  They were observed to have symptoms 

like warmth, redness and itching.  The ointment 

was immediately removed and cold application 

was done. 

The second objective of the study was to assess 

the effectiveness of Glycerine Magnesium 

Sulphate paste application on reduction in 

phlebitis. 

Table 4 Depicts that at 24
th

 hour observation 54 

subjects showed decrease in VIP score resulting in 

the reduction of phlebitis with standard deviation 

0.76, mean-1.56, and t-value 15.2 (p <0.0001) and 

54 subjects showed reduction in the intensity of 

pain.  At 48
th

 hour reduction in phlebitis is noted 

in all 55 subjects and also showed reduction in 

pain with mean -1.62, standard deviation 0.56, t 

value 21.4 (p < 0.0001).  

The findings are consistent with a study conducted 

to identify the effectiveness of fresh aloe vera and 

Glycerine Magnesium Sulphate application on 

phlebitis among children on IV therapy revealed 

that there was a significant difference in both 

fresh aloe vera and Glycerine Magnesium 

Sulphate group on the severity of phlebitis.  

Magnesium Sulphate paste was found to be the 

most effective treatment in reducing phlebitis
5
. A 

quasi-experimental study, findings revealed that 

Glycerine Magnesium Sulphate dressing is highly 

effective in decreasing phlebitis on patients
10

. 

However, there is a lack of scientific evidence on 

the comparison of the effectiveness of Glycerine 

Magnesium Sulphate and heparinoid application 

on phlebitis early and at ease. It was concluded 

that Glycerine Magnesium Sulphate dressing is 

highly effective in decreasing phlebitis. based on 

the observation at 24 hours and 48 hours/ 

Third objective of the study was to compare 

the effectiveness of Glycerine Magnesium 

Sulphate paste and Heparinoid 

(Thrombophob) ointment. 

Table 4 shows the findings regarding the 

comparison of the effectiveness of the glycerine 

Magnesium Sulphate and heparinoid application 

on phlebitis at 24 and 48 hours. The findings 

indicate that there was a statistically significant 

difference in the VIP score mean of -2.52, 

standard deviation of 0.74 and t value 11.86 and 

Numeric pain intensity score mean of -1.16 and 

standard deviation of 0.42 and t value 5.45. The 

mean VIP score and mean Numeric pain intensity 

score is more in glycerine magnesium sulphate 

paste group as compared with that of heparinoid 

group. It shows that there is more reduction of 

VIP score and pain intensity score in glycerine 

magnesium sulphate paste group. 

Table 5 shows comparison of the estimated 

means, in the current study the mean reduction 

rates in phlebitis is 2.95, 2.67 and 1.78 at baseline, 

at 24 hours and at 48 hours in the control group 

and 3.07, 1.51 and 0.55 at the baseline reading, at 

24 hours and at 48 hours in the experimental 

group.   

The findings are consistent with the results of the 

study conducted at Beijing where external 

application of Magnesium Sulphate paste 

significantly reduced phlebitis effectively 

(p<0.05)
21

.  The treatment time of phlebitis is 

reduced by Glycerine Magnesium Sulphate paste 

application.  Hence it clearly explains that the 

most effective treatment option for phlebitis is 

Glycerine Magnesium Sulphate paste. 

An experimental study done in 2016 revealed that 

the mean difference of Magnesium Sulphate 

group (16.62) is higher than the cold application 

(15.06) and Heparinoid application (15.04) group 

suggesting that Magnesium Sulphate paste 

application is most effective in reducing the 

superficial thrombophlebitis 
22

. 

 

Conclusion 

Good clinical practice must be followed starting 

from the point of reconstituting and drawing up 

the drug and continue till the administration 

phase, with special attention paid to the selection 

of the cannulation sites as regular use of the 

cannula site increases the risk of infections. 

Phlebitis is an unpleasant experience which causes 

pain and discomfort hence requires early 
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recognition and prompt intervention. Nurses play 

a vital role in identification, management and 

prevention of phlebitis and its complications.  If 

phlebitis is noted in patients then it is best to use 

the Glycerine Magnesium Sulphate paste 

application.to treat it.  As development of 

phlebitis affects the overall care more than 

treatment it is essential to be focused on the 

preventive aspects. Current study findings 

demonstrate the evidence on the most effective 

intervention for the management of phlebitis 
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