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ABSTRACT
The research study was conducted among preterm newborns in neonatal intensive care unit ( NICU),
preterm newborns are highly susceptible to infection due to immaturity of their immune system, with
Nosocomial infections representing one of the most significant risk factor, factors such as mode of
delivery and neonatal age may increase the likelihood of microbial transmission, thereby making infants
more vulnerable to infection, the organisms isolated from the umbilical cord included S. aures, E. coli, K.
pneumoniae and S. epidermis, these organism Isolated from the umbilical cord that colonizes the cord of
the of infants shortly after birth, where these organisms can be from the mother suffering from the
infection and then transmitted to the child through birth or from medical personnel or medical devices that
are not sterile, or from the visitors can all be the fertile vector for microbial transmission to NICU. S.
aureus was the predominant organism Isolated from the umbilical cord of preterm newborns with high
growth rate. Despite the advances in Neonatal intensive care infection remain important cause of
morbidity and mortality in neonates where the infection largely depends on gestational age and birth
weight that really affects them and become susceptible to nosocomial infection.
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INTRODUCTION

Prematurity defined as birth before thirty seven (37) weeks gestation, is a major determinant of morbidity
and mortality for newborns, since beginning of the modern era of newborn intensive care, the interest of
neonatologist has focused primarily on attempting to improved the care of and outcomes for increasingly
smaller and more and more premature infants (Young et al., 2007). Researchers have tested a variety of
approaches for avoiding biofilm formation by incorporating functionalities into catheters surfaces,
antimicrobials such as antibiotics (e.g rifampicin) and silver ion or non particles coated catheters have
performed well in inhibiting biofilm formation (Keum et al., 2017).

Preterm newborn are physiologically and metabolically immatured late preterm are at higher risk than are
term infants of developing medical complication that result in higher rates of mortality and morbidity
during birth hospitalization (Engle et al., 2007).

45


http://www.seahipublications.org/

Sulaiman ..... Int. J. Innovative Biosciences Res 14(2):45-49, 2026

Inserting of umblical catheters is a routine urgent procedure in a sick preterm and term neonates. Two of
the most common method use to guide catheter insertion length are the shoulder, catheter are inserted and
advanced blindly to the pre-determined length from umbilicus (fleming et al., 2011).

Umblical catheter are the most commonly used vascular routes in newborns especially prematured
infants that birth weight is <1500g. while umblical catheter provide considerable benefits for newborns, it
also carries significant potential complications such as mal-positioning of the catheter , catheter related
blood stream infections liver abscess, portal vein thrombosis, hepatic necrosis , vascular injury ,
arrhythmia, thrombotic endocarditis, hemorrhagic infarction in lungs , pericardial effusion , cardiac
temponade , subcapsular hematoma and hepatic laceration (Mutlu et al., 2015).

The using sterile nature of the procedures requires that the infants be under drapes and not be easily
visible to the care team (unless clear drapes are used). Bacterial filters provided with the set of were
attached to all catheters in a sterile manner, the catheter insertion site were covered with a sterile
transparent dressing that permit the escape of moisture from beneath dressing (morin et al., 2005).
Preterm newborns that cannot be fed enteral due to severe diseases especially those that usually need
umbilical venous catheter for administration of fluids, parental nutrition, intravenous medication, blood
sampling and elimination of stress and pain related with repeated puncture of peripheral veins (Mutlu et
al., 2015).

Neonates with signs of Staphylococcal infection are recommended to received cloxacillin rather than
Ampicillin. Third generation of cephalosporin, such as ceftriaxone, is suggested as second line
antimicrobials (Obiero et al., 2015).

Recommendation for the duration of antimicrobials therapy is important and should provide adequate
treatments for neonatal sepsis but not to prolong treatment unnecessarily. The optimal duration of
treatment of neonatal sepsis in setting of every limited laboratory support for microbiology or acute-phase
makers is unknown (Obiero et al., 2015

In 2001, the director and staff of a 25-bed NICU at a hospital in Cairo, Egypt, noted excessive rates of
sepsis and all-cause mortality. Symptoms typically began 1-2 days after admission. Prophylactic
treatment with ampicillin and gentamicin of all admitted infants had no apparent effect. (Kainer et al.,
2007).

Considering the risk factors associated bacterial colonization of umbilical catheter in preterm newborn
attending Federal Teaching Hospital (FTH) Katsina, Katsina State should be considered as a significant.
However; it’s devastating that no existing research has ever been conducted on the isolation and
characterization of bacteria from umbilical cord of preterm newborns at the hospital.

The aim of the study is isolate and characterizes bacteria from umbilical cord of preterm newborns
attending FTH Katsina, Katsina State Nigeria. This aim will be achieved through the following objectives
which are to identify and isolate bacteria from umbilical cord of preterm newborns, to evaluate
predisposing factor associated with Isolates and to determine the percentage distribution of bacterial
isolates obtained from the umbilical cord swab of samples of preterm newborns admitted to the Neonatal
Intensive Care Unit (NICU).

MATERIALS AND METHODS

Sterile cotton swab sticks, sterile test tubes, Nutrient agar, MacConkey agar, Manittol salt agar, incubator,
inoculating loop, Bunsen burner/spirit lamp, face masks, laboratory coats, Distilled water, autoclave,
incubator, glass slide, gram staining reagents, marker pens and lebels, Autoclave and Normal saline
(Cheesbrough, 20006).

Culture techniques

All samples collected were cultured on Nutrient agar, MocConkey agar, Eosin Methylene blue, Mannitol
salt agar and Blood Agar. Streak plate method was applied on the agar plates. The cultured plates were
incubated for 24hours under aerobic condition 37° and then the plates were examined for growth.
(Cheesbrough, 20006).

Using a sterile wire loop, a loop full of sterile distilled water was placed on a clean, grease free glass
slides. A colony of Escherichia coli and Staphylococcus aureus were picked from the 24hours culture and
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smeared on the slide and allowed to air dry. The smear was then heat fixed by gentle passing over flame
thrice.

The smear was flooded with crystal violet and allowed to stand for Iminute before rinsing the slide with
clean water. It was then flooded with Grams iodine for Iminute and rinsed off with clean water. It was
decolourized with alcohol for 30 seconds and rinsed off. The smear was counterstained with safranin for
Iminute then rinsed off with water. The back of the slides were wiped clean, and placed in a draining rack
for the smear to air-dry. The slide was allowed to air dry. It was then viewed under the 100 objective of
the microscope with oil immersion to check the bacteria morphology.

Biochemical test :

A colony from the Nutrient Agar slant, was picked and inoculated into 6ml of freshly prepared MR-VP
broth in a sterile universal bottle and incubated for 24 hours at 37°C. After incubation period about 3ml
of broth was transferred into another sterile universal bottle and 3 drops of methyl red reagent was added.
The remaining broth was re-incubated for another 24hours. Development of red colour indicated a
positive MR test while yellow colour indicated a negative (Cheesbrough, 2010).

1. Indole Test : A colony from the Nutrient Agar (NA) slant was picked and inoculated into Sml of sterile
peptone water in a sterile universal bottle using a sterile wire loop. It was incubated at 37°C for 24hours.
Thereafter, about 3 drops of Kovacs reagent was added. Development of a red colour ring in the reagent
layer above the broth indicated a positive result (Cheesbrough, 2010).

2. Voges Proskauer (VP) Test : To the rest of the broth in the original tube above, 3-4 drops of 5%
alpha-naphthol in ethanol was added and shaken followed by addition of 5 drops of 40% KOH, then
mixed properly by shaking. The cap was tied loosely and placed in a slopping position development of a
red colour change indicated a positive VP test (Cheesbrough, 2010).

3. Citrate Utilization Test : A colony from NA plate was inoculated onto a Simmons Citrate Agar slant
and incubated at 370C for 24hours. Development of a deep blue colour indicated a positive result, while
a green colour (neutral colour of the medium) indicated a negative result (Cheesbrough, 2010).

4. Catalase test : A drop of 3% hydrogen peroxide was added on a clean free glass slide. With sterile
wireloop, a colony of Staphylococcus aureus was picked and used to tease the drop of hydrogen peroxide
and observed for bubble. The presence of bubble indicated positive test.

5. Coagulase test : A drop of distilled water was added to two points on a clean grease free glass slide. A
24hours culture of Staphylococcus aureus was emulsified on each of the drops on slide. To one of the
suspensions, a loop-full of plasma was added and mixed gently. The other suspension was left as the
control. Observation of agglutination within ten seconds of addition of plasma indicated a positive
coagulase test.

RESULTS AND DISCUSSION

A total of thirty sample were collected, the ages of the study subjects were grouped as 0-7 days 15
(50.00%), 8-14 days 9 (30.00%), 15-21 days 5 (16.00%) and 22-30 days 1 (3.33%), and 17 (57.00%) are
female neonates and 13 (43.00%) male neonates. Majority of mothers 20 (66%) delivered at home only
10 (34%) delivered at hospital, during the study S. aureus were found at 14 (46.00%), E. coli 7 (23.33%),
Klebsiella spp 6 (20.00%) and S. epidermis 3 (10.00%). Table 1 shows the morphology of the isolates.
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Table 1. Morphology of the Isolates

Media Colony morphology Microscopy Bacteria
MSA Yellow colonies G+ve, cocci S.aureus
EMB Green metallic sheen G-ve, rod shape E.coli
EMB Non-metallic dark colored G-ve, rod shape K. pneumoniae
Mucoid, non-hemolytic
NA It is opaque with smooth G+ve, cocci S epidermis
Surface and flat colony in
Elevation
KEYS: NA = Nutrient Agar

MSA = Manitol Salt Agar

EMB = Eosin Methylene Blue

G+ve = Gram positive

G+ve =Gram negative
The morphological characteristics observed in this study were consistent with the standard descriptions of
the bacterial isolates, the colony morphology observed in this study provided preliminary identification of
the bacterial isolates.
Table 2. Biochemical Reactions of the Isolates

CAT COG 1IN MR VP CIT 0).4 IMFRENCE

+ + + + + + - Staphylococcus aureus

+ - + - + - - Staphylococccus epidermis
+ - + + - + - E. coli

+ + - - + + - Klebsiella

KEY:

Cat = Catalase, Cit = Citrate, = MR = Methyl red, I = Indole, VP = Vogesproskauer,

Cog = Coagulase, O = Oxidase, R = Rod, C = Cocci, + = Positive, - = Negative,

Biochemical test performed in this study were useful in confirming the identity of the bacterial isolate
recoverd from the sample, the results obtained were consistent with the standard biochemical
characteristics of organisms.

Table 3. Predisposing factor and percentage of the Isolates

Characteristics Number (%)
Age
0-7 days 15 (50.00%)
8-14 days 9 (30.00%)
15-21 days 5 (16.00%)
22-30 days 1 (3.33%)
Total 30 (100%)
Sex
Male 13 (43.33%)
Female 17 (56.66%)
Total 30 (100%)
Mode of Delivery
Home 20 (66.00%)
Hospital 10 (34.00%)
Total 30 (100%)

The predisposing factor of age 0-7 days 15 (50.00%), 8-14 days 9 (30.00%), 15-21 days 5 (16.00%) and
22-30 days 1 (3.33%), and 17 (57.00%) are female neonates and 13 (43.00%) male neonates. Majority of
mothers 20 (66%) delivered at home only 10 (34%) delivered at hospital, those with 0-7 days has highest
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rate of bacterial isolation compared to older ones, due to immaturity of immune system. And neonates
delivered at home show higher percentages of bacterial contamination compared to those delivered in
healthcare facilities.

RECOMMENDATIONS

Based on the findings of this research, the following recommendations were offered.

1. Morbidity and mortality of premature infants should be significantly reduced by instituting strict
infectious control strategies through prevention of microorganism’s entry to NICUs.

2. Effective means of infections control in NICU should be maintained.

3. Umbilical Catheters should be changing time to time, to inhibit biofilm formation by microorganisms.
4. Pregnant women should be oriented carefully to avoid being dirty while pregnancy.

5. The recommended time of discharges for preterm infants should be instituted to avoid long hospital
stayed.

6. Stringent uses of disinfectants to reduce microbial load in the NICU.

CONCLUSION

We found that mortality rates for newborns that were born after gestations of 34, 35, and 36 weeks were
significantly greater compared with those born at 40 weeks. Even after removing from the analyses those
who died of birth defects, the leading cause of death for these infants, the higher mortality rates remained.
Compared with those born at 40 weeks, types of complications can easily occur because of initial catheter
placement issues, resident skin microbes, biofilms on artificial and living surfaces that are impervious to
host defenses, and the natural reaction of the body to coat catheter surfaces with fibrin. The morbidity and
mortality of premature infants can be significantly reduced by instituting strict infectious control
strategies through prevention of microorganism’s entry to NICU.
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