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Background: Superficial thrombophlebitis (ST) is a common inflammatory thrombotic disorder in which a thrombus develops in a vein 

located near the surface of the skin. The present study was conducted to compare different concentration of heparin in prevention of infusion-

associated phlebitis. Subjects and Methods: This study was conducted on 68 patients of both genders. Patients were divided into 2 groups. 

Group I patients received 6–8 drops of topical solution of heparin and group II patients received 1g of topical gel over the cannulated vein 

every 8 hourly. In all patients visual infusion phlebitis scale was recorded. Results: Out of 68 patients, group I received topical solution of 

heparin (1000 IU/ml) and group II patients received 1g of topical gel (200 IU/g). The number of patients who developed thrombophlebitis in 

group I was 16 and in group II was 24. Grade I thrombophlebitis was seen 6 in group I and 15 in group II, grade II was seen 10 in group I and 

9 in group II. The difference was significant (P< 0.05). The mean time to develop thrombophlebitis in grade I in group I was 59.1 hours and 

in group II was 58.2 hours, in grade II was 62.4 hours and 61.6 hours in both groups respectively. The difference was significant (P< 0.05). 

Conclusion: Authors found that topical solution of heparin was more effective in the prevention of infusion-associated phlebitis than heparin 

gel. 
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Introduction 

 

The term phlebitis refers to the presence of inflammation 

within a vein, whereas thrombosis indicates the presence of 

clot within the vein. Superficial thrombophlebitis (ST) is a 

common inflammatory thrombotic disorder in which a 

thrombus develops in a vein located near the surface of the 

skin.[1]  

Anticoagulant heparin acts predominantly by inhibiting 

coagulation and further progression but has a very little 

effect on preformed clots. Superficial thrombophlebitis is 

managed with topical heparin application for 7 days.[2] 

Topical application of heparin for 7 days is the standard 

medical therapy. Initiating prophylactic topical heparin, 

before thrombophlebitis sets in, that is, from Day 1 of IV 

cannula insertion, can be more effective in preventing or 

delaying thrombophlebitis.[3] Heparin prevents coagulation 

rather than lysing a formed clot. Initiating prophylactic 

topical heparin, before thrombophlebitis sets in, i.e., from 

Day 1 of IV cannula insertion, can be more effective in 

preventing or delaying thrombophlebitis.[4]  

A study conducted in the emergency medical and surgical 

units of our hospital have reported the incidence of phlebitis 

associated with peripheral intravenous (IV) cannula to be 

29.8%. However, the incidence can be as high as 75% and 

although the etiology is frequently obscure, it is speculated 

that IV catheters cause endothelial trauma and inflammation 

which then leads to venous thrombosis. Further, existing 

clinical evidence suggests that improving penetration of 

topical products can provide higher concentration and hence 

effectively manage superficial thrombophlebitis.[5] The 

present study was conducted to compare different 

concentration of heparin in prevention of infusion-

associated phlebitis. 

 

subjects and Methods 

 

This study was conducted in department of 

Pharmacology. It comprised of 68 patients of both 

genders. Patients were informed regarding the study and 

written consent was taken. Ethical approval was obtained 

prior to the study. 

Patient information such as name, age, gender etc. was 

recorded. Patients were divided into 2 groups. Group I 

patients received 6–8 drops of topical solution of heparin 

and group II patients received 1g of topical gel over the 

cannulated vein every 8 hourly. In all patients visual 

infusion phlebitis scale was recorded. Results thus obtained 
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were subjected to statistical analysis using chi-square test. P 

value < 0.05 was considered significant. 

Results 

 

Table 1: Distribution of patients 

Total- 68 

Groups Group I (34) Group II (34) 

Agent topical heparin solution 
(1000 IU/ml) 

1g topical heparin gel 
(200 IU/g) 

 

[Table 1] shows that out of 68 patients, group I received 

topical solution of heparin (1000 IU/ml) and group II 

patients received 1g of topical gel (200 IU/g). 

 

Table 2: Comparison of parameters 

Parameters Group I Group II P value 

Thrombophlebitis 16 24 0.05 

Grade I 6 15 0.01 

Grade II 10 9 0.91 

 

[Table 2, Figure 1] shows that number of patients who 

developed thrombophlebitis in group I was 16 and in group 

II was 24. Grade I thrombophlebitis was seen 6 in group I 

and 15 in group II, grade II was seen 10 in group I and 9 in 

group II. The difference was significant (P< 0.05). 

 

 
Figure 1: Comparison of parameters 

 

Table 3: Mean time to develop thrombophlebitis in both 

groups 

Mean time 

(Hours) 

Group I Group II P value 

Grade I 59.1 58.2 0.87 

Grade II 62.4 61.6 0.72 

 

[Table 3] shows that mean time to develop thrombophlebitis 

in grade I in group I was 59.1 hours and in group II was 

58.2 hours, in grade II was 62.4 hours and 61.6 hours in 

both groups respectively. The difference was significant (P< 

0.05). 

 

Discussion 

 
Intravenous (IV) cannulation is an essential component of 

medical practice in the current times. It assists in the 

administration of drugs, fluids, blood products and 

nutritional solutions and constitutes one of the most 

commonly carried out invasive procedures in hospital-based 

management.6 However, maintaining a single indwelling 

IV cannula for long duration is associated with the 

development of superficial thrombophlebitis. Intravenous 

cannulation, to administer drugs, fluids, blood products and 

nutritional solutions, is a significant part of hospital-based 

management. The use of IV cannula is often associated with 

the development of superficial thrombophlebitis. Topical 

heparin application at the site of cannulation is frequently 

done to prevent thrombophlebitis.[7]  

In a study by Saji et al,[8] conducted in an Indian tertiary 

care hospital, phlebitis associated with peripheral IV 

cannula was experienced by 29.8% of patients. The present 

study was conducted to compare different concentration of 

heparin in prevention of infusion-associated phlebitis. 

In present study, out of 68 patients, group I received topical 

solution of heparin (1000 IU/ml) and group II patients 

received 1g of topical gel (200 IU/g). The number of 

patients who developed thrombophlebitis in group I was 16 

and in group II was 24. Belcaro et al,[9] found that patients 

aged 18–65 years undergoing intravenous cannulation for at 

least 72 h were enrolled and randomized to receive 6–8 

drops of topical solution of heparin (Group sodium topical 

solution [QPS]) or1 g of topical gel (Group GEL) over the 

cannulated vein every 8 hourly for a total of 10 doses. 

Number of patients assessed for eligibility was 110; 26 

excluded and 84 randomized. Analysis was done for 41 

administered heparin QPS and 33 administered heparin gel 

as the rest were lost to follow-up. No phlebitis was reported 

in 32% of patients in QPS group and 9% in GEL group (P 

=0.0019). Proportion of patients with Grade I and Grade II 

phlebitis was 22.9% and 13.5% with QPS and 35.13% and 

22.97% with gel, respectively, and the difference was 

statistically significant. Mean time to develop Grade I 

(Group QPS = 59.7 h; Group GEL = 58.46 h; P = 0.949) 

and Grade II (Group QPS = 62.4 h; Group GEL = 61.17 h; 

P = 0.732) phlebitis was comparable no adverse effects 

were reported in either group. 

We found that Grade I thrombophlebitis was seen 6 in 

group I and 15 in group II, grade II was seen 10 in group I 

and 9 in group II. The mean time to develop 

thrombophlebitis in grade I in group I was 59.1 hours and in 

group II was 58.2 hours, in grade II was 62.4 hours and 61.6 

hours in both groups respectively. 

Supe et al,[10] investigated the safety and efficacy of topical 

heparin sodium solution 1,000 IU/mL in preventing 

infusion-associated superficial thrombophlebitis when 

applied on the skin over the cannulated vein. Treatment 

with investigational product, heparin sodium topical 

solution (1,000 IU/mL) in a dose of 6 to 8 drops was 

applied on the skin over the cannulated vein immediately on 

cannulation and then applied approximately every 8 hours 

for the treatment period of 48 hours (total 7 doses). It was 

seen that topical heparin sodium solution (1,000 IU/mL) 

was safe and effective in preventing and/or delaying 

infusion-associated superficial thrombophlebitis when 

applied on the skin over the cannulated vein three times a 

day over a period of 48 hours after cannulation. 
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Conclusion 

 

Authors found that topical solution of heparin was more 

effective in the prevention of infusion-associated phlebitis 

than heparin gel. 
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