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SUMMARY

Infection acquired by patients from the hospital is called nosocomial
infection which a result of the interactions between pathogens, patients, practices,
and places. Nowadays, the number of infections is associated with the higher
application of medical devices and immunocompromised patients in the hospital
because medical devices can be source of infection. One of the common medical
devices used is intravenous catheter, which is a procedure to inject the fluid,
electrolyte, drugs, blood, and parenteral nutrition into the body through the
intravenous vessels due to replace body fluids especially in case of severe
dehydration and shock. Coagulase-negative Staphylococcus is a normal flora in the
skin, but it can penetrate the skin trough the intravenous catheter and form biofilm.
Microorganisms can grow on a surface and produce extracellular polimer
substances (EPS) and form biofilm within 18-48 hours of incubation. The formation
of biofilm cause problem health such as bacteriemia and antibiotic resistant.

Many previous studies have proven that biofilm can grow on the surface of
intravenous catheter in patients with insertion of three days or more. The
researcher wants to further investigate whether intravenous fluid also affect the
biofilm formation or not in the insertion of intravenous catheter. This research was
aimed to determine the comparison of biofilm formation of Coagulase-Negative
Staphylococcus bacteria especially Staphylococcus epidermidis in several types of
infusion fluid such as ringer lactate, dextrose 10%, dextrose 5%, normal saline,
and gelafusal based on incubation time of 24, 48, and 72 hours. This was a
laboratory experimental research with 33 treatments and 6 times repetition for each
treatment, using microtiter plate assay method and crystal violet coloring. The data
obtained from the reading of microplate reader with 595 nm wavelength was
analyzed statistically by Kruskal-Wallis and continued with Mann-Whitney.

The result showed that all infusion fluid with bacteria in 24-, 48-, and 72-
hours treatment had significant differences compared the positive control (bacteria
grown in TSB). The infusion fluid with bacteria in 24 hours did not show the
significant differences compared the negative control (infusion fluid only), and the
average optical density ranges from 0,177 to 0,237. The infusion fluid with bacteria
in 48 hours did not show the significant differences compared the negative control,
and the average optical density ranges from 0,242 to 0,293. Three infusion fluid
with bacteria in 72 hours treatments (dextrose 10% with average OD value of
0,732; dextrose 5% with average OD value of 0,522; and normal saline with
average OD value of 0,658) showed the significant differences compared the
negative control, while the two others (ringer lactate with average OD value of
0,451 and gelafusal with average OD value of 0,590) did not have the significant
differences compared the negative control.
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The use of intravenous catheter can be an intermediary for the entry of
Coagulase-negative Staphylococcus bacteria which can form biofilm and cause
infection or bacteriemia. The use of infusion fluid of intravenous catheter within 24
and 48 hours did not affect the formation of Staphylococcus epidermidis’ biofilm,
but in three days (72 hours) or more, biofilm formation may begin to occur
especially in dextrose 10%, dextrose 5%, and normal saline. It’s very important to
avoid and minimize the contamination and biofilm forming on intravenous catheter
by applying aseptic installation procedures. The use of intravenous catheter should
not more than three days, but if already seen infection signs or phlebitis before
three days, it must be replaced soon. The infusion fluid had little effect on biofilm
growth of Staphylococcus epidermidis, but it is necessary to do next research about
biofilm formation on infusion fluid using other bacterias which can cause
bacteriemia.
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ABSTRACT

Analysis of Staphylococcus epidermidis Biofilm Formation in Several Types of
Intravenous Fluids Based on Time

Siti Fatkhul Jannah

An intravenous catheter is a medical device used to inject intravenous fluid
into the body. This procedure can lead coagulase-negative staphylococci (CoNS)
bacteria such as Staphylococcus epidermidis penetrates the skin and forms biofilm
on the catheter. Biofilms bring serious problems such as antibiotic resistance, the
long-term effects increase the length of staying in the hospital, cost, morbidity, and
mortality. This research aimed to analyze the biofilm formation of S. epidermidis
in several types of intravenous fluids based on time. This was a laboratory
experimental research using the microtiter plate assay method and crystal violet
coloring. Three 96-well microplates were inoculated with S. epidermidis in ringer
lactate, 10% dextrose, 5% dextrose, normal saline, and gelafusal, each plate was
incubated at three different times of 24, 48, and 72 h respectively. The data obtained
from the reading of microplate reader with 595 nm wavelength was analyzed by
SPSS statistics using Kruskal-Wallis and Mann-Whitney test. The results show that
the optical density (OD) values of all intravenous fluids with bacteria within 24 and
48 h of incubation time did not show significant differences compared to negative
controls, while the 72 h treatments of 10% dextrose, 5% dextrose, and normal
saline showed significant differences. This indicates that biofilms of S. epidermidis
were not formed in intravenous fluids within 24 and 48 h of incubation time,
however this bacterium started forming biofilm in 10% dextrose, 5% dextrose, and
normal saline within 72 h of incubation time.

Keywords: Biofilm, Incubation Time, Intravenous Fluids, Optical Density,
Staphylococcus epidermidis
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