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Abstract

In the health care settings, there is a constant use of
peripheral venous catheters for different purposes,
however, its use is not risk-free. This study aimed to
assess the risk factors and identify prevalence of
phlebitis amongst adult patients admitted in the
Medical-Surgical units at Liaquat University Hospital
Hyderabad. A descriptive cross sectional study was
conducted. Data was collected from Medical-Surgical
units at Liaquat University Hospital Hyderabad in three
months. Questionnaire was used as a data collection tool
consisting of 25 questions for the different categories. A
total of 246 subjects, having 59.8% male and 40.2%
females with the average age of 75.77 years, participated
in study. Phlebitis grade 2 & 3 appeared to be more
common in age between 18 to 70 years with average
percentage of 41.1and 40.2 respectively. Statistically,
Hepatitis C virus and pyrexia found significantly
associated with development of phlebitis. The study
concluded that high rate of phlebitis grade II & III in the
study population.
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Introduction

Phlebitis is an intravenous infection and a significant public health issue with prevalence rate of 20% in
Pakistan, 27.7% in India and 4% in United States of America. The use of peripheral venous catheters for
various purposes is constant in health care settings. However, its use is not risk-free. Most common local

complication reportedly include phlebitis, and its occurrence ranges from 4.5% to 60% depending on the

different settings.! In patients with intravenous treatment, Phlebitis ranks third among in-hospital
complications. This complication also causes functional impairment of the affected part presenting with
pain, swelling, heat, flushing of the venous canal and adjacent tissues.2
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The pathophysiology of phlebitis has had many hypotheses. The theory widely accepted is
catheterization leading to vein pain, inflammation of tunica intima, and possible development of
thrombus.3 A major role in developing phlebitis would be the catheter type, the insertion site, skin
preparation method, site dressing, the method of fixing catheter, length of the catheter, frequency of
exchange, irritating drugs, infusion rates, catheter fixation dressings, catheter placement procedures, and
staff skills. Phlebitis clinical manifestations are pain, swelling, erythema and palpable catheterized vein
thrombosis.4,5 Replacement of intravenous peripheral cannulas toreduce the phlebitis development in
adult patients every 72 to 96 hours.6,7 A possible risk of infection includes manual dexterity, technical
skills, expertise of pharmaceutical therapies, and familiarization with vascular system intravenous
anatomy and physiology.8 The frequently catheter use puts patients at risk and expose to a series of
complications. These intravenous catheterization risks and complications can affect the clinical condition,
well-being and potential result of a patient who needs to have a peripheral catheter inserted in another
location.9 Intravenous catheter replacement causes patient discomfort and can lead to permanent
damage of affected veins, longer hospitalization, increased cost and treatment, and possible death if
complications occur.10

The Visual Infusion Phlebitis Score (VIPS), which assesses presence, severity and location of phlebitis.
A value of 0 means there are no phlebitis signs; 1, first probable sign of phlebitis; 2, early phlebitis stage;
Scales 3, 4 and 5 show moderate phlebitis, advanced phlebitis/ thrombophlebitis or advanced
thrombophlebitis.4,11 Many institutions in the country may not be use a scale to assess phlebitis. It is
important to determine the phlebitis rate and the risks to facilitate the measurement.12

There is a dearth of information on studies of phlebitis factors in Pakistan. The study may help to assess
and inform healthcare professionals about the factors that contribute to phlebitis. This data will be useful
for healthcare systems to improve patient outcome and to reduce the length of stay of patient, reducing
the costs for healthcare and subsiding the discomfort among patients that will ultimately decrease
burden of disease. The objectives of the study were to assess the risk factors for phlebitis and to identify
the prevalence of phlebitis among adult patients admitted in Medical-Surgical units at Liaquat University
Hospital Hyderabad.

Materials and methods

A descriptive cross-sectional study was carried out at medical-surgical units I, II, III & IV at Liaquat
University Hospital Hyderabad during October 1st to December 31st 2019. A total of 246 patients were
selected by using a non-probability convenience sampling technique. Inclusion criteria was patients of
both genders aged more than 18 years, being admitted within the medical and surgical units, undergoing
any form of intravenous therapy, having catheter in situ in use or not. The exclusion criteria was
medically compromised patients with no ability to give informed consent, being institutionalised (for
example prisoners).

Data was collected following clearance approval from research ethics committee of LUMHS
(DOC#LUMHS/REG/ACD/28274/75). Data

was collected from the sample population receiving some form of intravenous therapy within the
medical-surgical units of Liaquat University Hospital. The patients were presented with a data sheet and
informed consent was obtained. Using the VIP scale, patients at catheter placement sites were examined
from the bedside for any phlebitis signs and reported the presence and severity of phlebitis.

Using the patient notes and charts, patient- related characteristics leading to phlebitis, including
demographic details, medical diagnosis and current medical history, were reported on the clinical audit
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form. On examination, catheter characteristics were noted, and the patient was asked to explain the dates
of catheter insertion and removal of the catheter. Using the patient's notes, drug chart and fluid balance
sheets, infusion-related features leading to phlebitis were observed.

The data was analyzed in Statistical Package for social sciences (SPSS) version 23. Frequencies and
percentages were calculated for qualitative variables and were presented in bar charts. Means and SD+
were calculated for continuous variables. The Chi-square test was used to analyze qualitative categorical
data among risk factors association with phlebitis. P-value <0.05 was set as significance.

Results

Phlebitis was often found to be elevated in medical units relative to surgical units. 26% (n=64) of those
admitted to the Medical Ward # III developed phlebitis in the participants, 15.4% (n=38) were in Medical-
IV, 14.6% (n=36) were in Medical-I and 9.8% (n=24) were in Medical-II. The percentages of phlebitis in
all surgical units were significantly different, with 10.2% (n=25) in Surgical-1V, 9.3% (n=23) in Surgical-I
and 7.3% (n=18) in each Surgical II & III unit being observed as indicated in Figure 1.

Figure 2 shows that in 41.1% and 40.2% of cases, the majority of participants had Level II & III phlebitis,
while 10.6% had Level 1V, 6.5% had Level I and 1.6% had Level V. The Mean= 2.60, SD= 0.826, Min: =1,
Max: = 5, Mode = 2. Grade II and III were the most severe grades observed. Phlebitis stages II & III and
IV & V that require catheter re-setting and possible treatment.

Ninety-nine (37.8%) participants had infection and 124 (81.7%) participants of those without infection
had phlebitis stage II & III, while 75 (80.7%) of those infections had phlebitis stage II and III, but there
was no significance (p = 0.916). Table 1 shows. There were no comorbidities in 5 (10.9 percent)
participants, while 41 (89.1%) participants had 1 or more comorbidities. There were II, III & IV phlebitis
stages in 200 out of 219 participants without comorbidities, while 26 (96.2%) of those with 1 or more
comorbidities had II, III & IV phlebitis stages. The co-morbidity is not significant (p = 0.615) associated
with the development of phlebitis, similar to medical diagnosis.

Only 7.3% of participants were unknown about their HBV status, 85.8% of participants were HBV
negative but 82.0% of participants developed stage II & III phlebitis, while 6.9% of participants were HBV
positive and 82.4% developed stage II & III phlebitis. The frequent development of phlebitis is not
significant (p = 0.675). 66.7% of participants were HCV negative, but 82.4% of participants developed
phlebitis in stage II & III, while 26.4% of participants were HBV positive and 80.0 percent developed
phlebitis in stage II & III and 7.3 percent of participants were unaware of their HBV status. 76.50%
developed phlebitis in stage II & III. HCV is asignificant difference that leads to phlebitis (p = 0.015). Of
the 48 (19.5%) who had diabetes mellitus, all had phlebitis, but 79.3% had phlebitis in stages II & III.
55.7% of participants had pyrexia, 82.5% of them had phlebitis in stage II & III; 44.3% of participants had
no pyrexia, but 79.8% of participants developed phlebitis in stage II & III. Pyrexia leads to the statistically
significant development of phlebitis (p=0.044) as shown in Table 2.
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Figure 1: Distribution of Subjects Figure 2: Grades of Phlebitis (VIP Scale)
Admitted in Surgical and Medical of the Subjects
Units

Table 1: Distribution of diagnosis and Co- morbid medical conditions of the
Subjects

Grades of phlebitis Frequency
n % 1 2 3 4 5 P Value
n (%) n (%) n (%) n (%) n (%)
Medical/Surgical diagnosis of the subjects
Infectious 93 378 7 38 37 9 2
diseases ' 7.5% 40.9% 39.8% 9.7% 2.2%
Non-
. . 9 63 62 17 2 0.961
infectious 153 . 5.9% 41.2% 40.5% 11.1% 1.3%
diseases
Total 246 100
Co-morbid medical conditions of the subjects
15 93 88 19 4
None 219 1 8902 | go0y | a25% | 40.2% 8.7% 1.8%
1 8 11 7 0 0.615
1 or more 21 1098 | 3706 | 206% | 407% | 259% | 0.0%
Total 246 100
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Table 2: Distribution of HBV, HCV, DM

Grades of phlebitis Frequency P
n % 1 2 3 4 5 valu
n (%) n (%) n (%) n (%) n (%) e
HBYV status
3 7 5 2 0
Unknown 18 1.3 16.67% | 38.9% | 333% | 111% | 0.0%
) 11 38 85 23 4
Negative | 211 | 858 5.20% 417% | 403% | 109% | 1.9% | 967
Positive 17 6.9 2 6 8 1 0 °
: 11.8% 353% | 47.1% 5.9% 0.0%
Total 246 100
HCV Status
3 7 5 1 0
Unknown 17 6.9 17.6% 412% | 35.3% 5.9% 0.0%
) 12 68 67 16 1
Negative 164 | 66.7 7.3% 415% | 40.9% 9.8% 0.6% O'gl
» 1 76 76 9 3
Positive 65 | 264 1.5% 400% | 400% | 138% | 4.6%
Total 246 | 100
Diabetes Mellitus
17 80 82 70 7
No 198 | 805 7.1% 404% | 414% | 101% | 1.0%
2 21 17 6 2 0.47
Yes 48 19.5 4.2% 438% | 354% | 125% | 42% | O
Total 546 | 100
Pyrexia (> 38.5 C)
9 57 35 13 0
No 109 | 443 8.3% 47.7% | 321% | 11.9% | 0.0%
7 49 64 13 4 0.04
Yes 137 | 95.7 5.1% 35.8% | 46.7% 9.5% 20% | 4
Total 246 | 100
Discussion

The present study represented the incidence of phlebitis, with 41.1% grade II phlebitis and 40.2% grade
III phlebitis, followed by 10.6% grade IV phlebitis, 6.5% grade I phlebitis, and 1.6% grade V phlebitis, the
highest percentage. The rates of phlebitis grade II in studies were 35.1% and higher rates were 53.6%,
while the grade III rate (23.7%) was contrary to this research in another study.'*-1>

In current Study, the average number of catheters was 1.30+0.49. There was a higher percentage of grade
IT & III phlebitis 86.3% and Pyrexia status of the Subjects in patients who had one catheter in situ
compared to those who had two simulation catheters 68.7%; however, there were phlebitis grade IV & V
(22.4%) in patients who had 2 simulation catheters. Similarly to this study results, a study indicated the
chances of phlebitis chances of developing phlebitis with more than one coexisting SPC were
significantly higher. The frequency also rises when inserting the catheters into the same arm is
repeated.16,17

In the present study, HBV was not found significant (p = 0.615), while HCV and Pyrexia (>38C) were
found significant (p = 0.015) and (p = 0.044), respectively to develop phlebitis. However, the results were
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not found to compare the results with this study findings, though in a study chronic diseases (p = 0.005)
and infections (p = 0.007) found significant to develop phlebitis.15

As observed in this study, placement of the catheter at the joint sites of the wrist’s dorsal aspect had a
higher proportion of phlebitis grade II 51.9% right wrist dorsal aspect, 44.6% right forearm, 50.0% left
forearm, 30.2% left wrist dorsal aspect and III 36.5% right wrist dorsal aspect, 39.3% right forearm, 30.0%
left forearm, 45.3% left wrist dorsal aspect. One study showed only the forearm's threat.16 Another study
indicated that phlebitis grade I, 46.1% was related to the hand veins and grade II, III and IV with the
forearm veins 85.0%, 81.8% and 69.2%, respectively, these findings were higher than this present study.13

The current study reported that the most frequently catheter gauge 22 was used with incidence of
phlebitis grade II 43.7%, which was higher than a study findings 29.3%, whereas grade III was 38.0% as
compared to other study findings 52.1% which were higher. The phlebitis grade II and III was reported
38.5% each as compared to a study results 18.9% and 54.2%, respectively, the grade IIl reported findings
were higher than the current study.18 Many other authors stressed that using smaller size catheters
allows the circulation of blood in adjacent tissue, thus avoiding vein injuries.7,19,20

The present study showed that 80.5% catheters were in current use and developed phlebitis grade II
(44.4%) and III (37.9%), while 14.6% catheters were in situ with regular flushing. Catheter flushing found
significant (p= 0.022) as a risk factor to develop phlebitis and no similarly result found in other studies.
A study presented that the saline were not flushed in patients, they developed more than 10 times higher
risk of incidence of phlebitis.1 In this study, the phlebitis grade II (41.7%) and grade III (39.1%) developed
in patients who received antibiotics IV therapy. The similar results found in other studies, grade II and
III of phlebitis were the most common in patients receiving intravenous antibiotics.8,21

This study showed that 51.2% and 26.4% of subjects received continuous infusion and reported most
common phlebitis grade II and III. It is evident that there is a strong link (p = 0.015) between phlebitis
development and the form of infusion and similarly a study highlighted continuous infusion to be a
predictor of phlebitis and found more statistically significant (p = 0.006), while another study reported a
higher risk of phlebitis in SPCs with intermittent infusions .22-24

Conclusion

The catheter flushing, infusion system, HCV and pyrexia variables were statistically significantly linked
to the development of phlebitis, while the catheter gauge was the least significant. This study concluded
that there was a high prevalence of phlebitis and the highest percentage of grade II & III phlebitis was
found, followed by grade I, grade IV, and grade V phlebitis.
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