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Abstract
Background: Neonatal care is an extremely data- intensive activity. The computerization of the medical records has resulted in the storage of a
wealth of clinical data. This abundance of data creates a great opportunity generating new knowledge by mining the data and using it to improve
patient care. Availability of quality data enhances identification of problems in treatment and finds solutions to prevent extra costs due to
ineffective treatment, thus making care delivery less expensive.
Methodology: Implementation of the designed electronic medical records software on all cases in Om- El- Attebaa Pediatric Hospital neonatal
intensive care unit for 12 months [June 2014 till May 2015].
Results: One hundred ninety five cases were recorded from June 2014 till May 2015. One hundred and twenty five male (64.1%) and 70 female
(35.9%) are reported. Preterms were 30.4% while term infants were 69.6% of the admitted cases with no post term. Eighty five point 1 percent
85.1% of the admitted cases were improved, 11.3% died and 3.6% were referred to other hospital. Unspecified bacterial sepsis of new born had the
longest stay, mean 13.4+ 8.6 days. Fifty sex cases had blood and/or tracheal aspirate culture. In 86 cultures, organisms were isolated in 35
cultures (40.7%). Klebsiella were isolated in 26 cultures (74.3%), p value0.044. In culture positive cases there is significant correlation of
prematurity and final status of the infant improved or died, p value0.004.
Conclusion: Neonatal sepsis is a major cause of morbidity and mortality. The commonest encountered organisms in NICU were Klebsiella
species. Endotracheal intubation and assisted ventilation were identified risk factors for sepsis in NICU.
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Background:

Neonatal care is an extremely data- intensive activity. Neonatal
databases assist with collecting, displaying, and analyzing data from
multiple sources. Even though such database construction can be difficult,
it can be very supportive to clinical practice including surveillance of
infectious diseases. Beside the recording outcomes, such systems are
extremely useful for the support of assessment and quality improvement as
well as research, Battin M et.al. (2009).

The computerization of the medical record has resulted in the storage
of a wealth of clinical data, including clinical documents, vital signs,
laboratory results, pharmacy records, and diagnosis codes. This
abundance of data creates great opportunity generating new knowledge by
mining the data and using it to improve patient care.

Infants admitted to NICUs are at a high risk for developing health care
associated infections (HAIs). These are considered as hospital- acquired if
occurring more than 48 hours after admission to hospital. Hospital
acquired blood stream infections (HABSIs) is one of the most important
HAIs in NICUs. HABSIs are often related to certain clinical procedures,
such as the insertion of invasive devices including central venous catheters
(CVCs) in the presence of reduced immunological function and birth
weight of premature infants, Folgori L, et.al. (2013).

Invasive procedures (e.g. endotracheal intubation), Premature or
VLBW infants and Lack of enteral feeding with breast milk are risk factors
for neonatal sepsis, Shah BA, Padbury JF, 2014. Pathogens vary
considerably between different neonatal units. In developing countries,
gram- negative organisms may be far more prevalent as neonatal
pathogens with a higher incidence of antimicrobial resistance. Overuse of
antibiotics results in the development of antimicrobial resistant organisms.
Therefore, ongoing surveillance of microbiological isolates and their
sensitivity patterns is mandatory to guide the selection of empiric
antibiotic therapy.

Availability of quality data enhances identification of problems in
treatment and finds solutions to prevent extra costs due to ineffective
treatment, thus making care delivery less expensive.

Methodology:

This study was carried out on 56 neonates (38 males, 18 females).
They were recruited from NICU, Om- El- Atebaa pediatrics hospital in the
period from (June 2014- May 2015). All neonates were included after a
written consent from their parents.

Clinical Samples:

1. Tracheal aspirate was obtained for microbiological assay. The samples
were collected in sterile containers and sent to the lab, NRC within 1
hour of collection. Samples collected at night were stored at 4°c
overnight and sent to the lab. by 10 a.m. next day.

2. Blood sample for blood culture was collected; from each patient 3 ml
of blood was withdrawn, and added to thioglycolate broth bottle, for
aerobic and anaerobic culture. Blood samples were taken just before

the next dose of the prescribed antibiotic.
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Microbiological study using: Blood agar medium, Mac Conkey
medium, Thioglycolate broth bottles for blood culture and Muller Hinton
agar (for antibiotic susceptibility tests).

Statistical Analysis:

Standard computer program SPSS for Windows, release 12.0 (SPSS
Inc, Tulsa, USA) was used for data entry and analysis. All qualitative
variables were expressed as count and percent. Chi- square (xz) test was
used to compare frequency of qualitative variables among the different
groups. For all tests a probability (p) less than 0.05 was considered
significant.

Results:

In this study, data recorded using electronic medical records for all
cases admitted in Om- El- Attebaa Pediatric Hospital neonatal intensive
care unit for 12 months duration. There were 195 cases’ medical records.
In this study, investigators studied 56 neonates (38 males, 18 females) with
clinical suspicion of neonatal infection and different body fluid cultures
were performed.

Mean gestational age was 36.96+ 2.65 weeks, mean weight on
admission was 2.77% 0.76 kg, mean age on admission was 7.8+ 9.4 days.
Mean length of stay was 11.6% 8.9 days. Diagnosis of cases was recorded

according to ICD 10 (the 10" version of International Classification of

Diseases).
Table (1) Frequency Of Final Diagnosis According ICD 10

Final Diagnosis Frequency Percent
(P20- P29) Respiratory and cardiovascular g 143
disorders specific to the perinatal period
(P35- P39) Infections specific to the perinatal 9 61
period
P07.3 Other preterm infants 4 7.1
P36.9 Bacterial sepsis of newborn, unspecified 26 46.4
P55.1 ABO isoimmunization of fetus and 2 36
newborn
P91.6 Hypoxic ischemic encephalopathy of ; 125
newborn

Total 56 100.0

Table (1); Shows that (P36.9) Bacterial sepsis of newborn, unspecified

was the final diagnosis in 46.6% of the sample cases.
Table (2); Relation Between Types Of Organisms And Type Of Samples

Sample
Isolated Organism ET Total
Blood
Secretion
Candida 0 1 1
Klebsiella 4 16 20
MRSA 0 1 1
No Growth 24 6 30
Psuedomonus 0 1 1
Staph. Aureus 2 0 2
Strept. Pneumoniae 0 1 1
Total 30 26 56
Chi- Square Tests
Value i Asym.p. Sig.
(2- sided)
Pearson Chi- Square 23.8 6 0. 001

Thirty cases show no growth in culture and organisms were isolated in
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26 cases as shown in table (2) with significant Chi- Square tests (P value

Table (5) Relation of types of organisms and drug sensitivities

& E.T secretion

Figure (1) Frequency Of Isolated Organisms In Positive Cultures
Table (4), Figure (1) shows the frequency of isolated organisms in the
positive cultures. Klebsiella was the most common isolated organism 26

out of 35 (74.3%), P value 0.44).

) . . ) ) Gram negative organisms | Gram positive organisms
0.001). Klebsiella was isolated in 20 cases, 16 of it were isolated from E. T Drug Sensitive To (Klebsiella, Psuedomonus (Strept. Pneumoniac,
secretion and only 4 from blood cultures. and Acinetobacter) Staph. Aurous§& MRSA)
Table (3) Frequency Of Mechanical Ventilation And Isolated Organisms Gentamicin 64.29%
. Mechanical Ventilation Total Amikacin 53.57%
Isolated Organism
No Yes Tienam 46.43%
Candida 1 0 1 Ciprofloxacin 35.71% 16.67%
Klebsiella 6 14 20 Co- Trimoxazole 32.14%
MRSA 0 1 1 Norfloxacin 28.57% 16.67%
No Growth 21 9 30 Clindamycin 66.67%
Psuedomonus 0 1 1 Erythromycin 66.67%
Staph. Aureus 2 0 2 Vancomycin 50.00%
Strept. Pneumoniae 1 0 1 Table (5) shows drug sensitivity for gram negative isolated organisms
Total 31 25 56
. N .. o
Chi Square Tests which represent 80% of the positive cultures compared to drug sensitivity
val & |Asymp. Sig. of gram positives. 64.29% of gram negative isolates were susceptible to
ue .
(2 sided) gentamicin followed by 53.57% susceptible to Amikacin.
Pearson Chi- Square 13.5 6 0.036 Table (6); Relation Of Types Of Organisms And Drug Resistance
Table (3) shows significant correlation between mechanical ventilation Gram negative organisms | Gram positive organisms
X . i . . . Drug Resistant To (Klebsiella, Psuedomonus& | (Strept. Pneumoniae, Staph.
and isolated organisms. Fourteen out of 20 cases with Klebsiella isolation )
Acinetobacter) Aurous& MRSA)
were ventilated [P value (0.036)]. In the 56 recorded cases 22 (39.3%) Augmentin 89.29% 33.33%
died, 34 (61.9%) improved. Eighty six cultures were done to the 56 cases, Cefriaxone 64.29%
. . . - Trimoxazol 19
51 cultures show no growth and organisms were isolated in 35 cultures. Co- Trimoxazole 6%
- )
Table (4) Frequency Of Isolated Organisms In Positive Cultures Ceftazidime 46.43%
Isolated Organism Norfloxacin 39.29%
Acineto- Candida | Kiebsielia MRS AlPsued Staph. | Strept. |Total Cefepime 33.33%
an ebsiella suedaomonus s
bacter Aureus [Pneumoniag] Gentamicin 33.35%

Blood 0 0 4 0 0 3 1 8 Table (6) shows drug resistance for gram negative isolated organisms
ET . " s
Secreti 1 1 22 1 1 0 1 27 which represent 80% of the positive cultures compared to drug sensitivity

ecretion
Total 1 1 2 1 1 3 2 35 | of gram positives. 89.29% of gram negative isolates were resistant to
Chi- Square Tests Augmentin followed by 64.29% resistant to Ceftriaxone. 33.33% of Gram
Value df (Z}miledl)g positive organisms were resistant to Augmentin, Cefepime and gentamicin

- Sl
Pearson Chi- Square 12.969 6 0.044 equally.
Discussion:
B blood

In this study, we studied recorded data of 56 neonates (38 males, 18
females) with clinical suspicion of neonatal infection. 86 blood and E.T.
secretion cultures were done. 51 cultures show no growth (59.3%) and
organisms were isolated in 26 cases. Klebsiella was the most common
isolated organism (26 out of 35) (74.3%), P value(.44), in agreement with
Sally AF El- Sahrigy (2015) and Zaidi AK, et.al. (2005).

As regards drug sensitivity for gram negative isolated organisms
64.29% were susceptible to gentamicin followed by 53.57% susceptible to
Amikacin. 89.29% of gram negative isolates were resistant to Augmentin
followed by 64.29% resistant to ceftriaxone. This is in agreement with
Sally AF El- Sahrigy (2015) and Zaidi AK, et.al. (2005).

Sixty six point 7 percent of Gram positive isolates were susceptible to
erythromycin and clindamycin and 50% were susceptible to vancomycin.
33.3% of Gram positive isolates were resistant to gentamycin and
cefepime, again in agreement with Sally AF El- Sahrigy (2015). There is
significant correlation between mechanical ventilation and isolated
organisms. Fourteen out of 20 cases with klebsiella isolation were

ventilated [P value (0.036)], in agreement with retrospective case control

(Implementation Of Electronic Medical ...)



study by Behnaz Basiri et.al. (2015). Hwang et.al. (2004), found that

endotracheal intubation and assisted ventilation were identified risk

factors for sepsis in NICU due to colonization of humidified air with
hydrophilic micro- organisms, physical trauma of passing an endotracheal
tube and transient bacteremia during routine suction

In the 56 studied cases 22 (39.3%) died, 34 (61.9%) improved which
means that the clinically diagnosed neonatal infection mortality rate is

39.3%, in agreement with previous studies by El- Sahrigy SAF et.al.

(2015) and Cailes B. (2015). The World Health Organization estimates

that 4 million neonatal deaths occur each year, of which more than one

third are related to serious infections and one quarter of those are
attributed to neonatal sepsis syndrome/ pneumonia. In developing
countries, neonatal mortality is responsible for 60% of infant mortality,
with sepsis being one of the primary causes of death in, Qazi SA and Stoll

BJ, 2009.

Conclusion:

1. Neonatal sepsis is a major cause of morbidity and mortality.

2. The commonest encountered organisms in NICU were Klebsiella
species.

3. Endotracheal intubation and assisted ventilation were identified risk
factors for sepsis in NICU.

4. Continuous study to the risk factors contribute to neonatal sepsis is
important tool to minimize neonatal mortality and improve health and
to minimize expenses.

5. Neonatal infection surveillance studied is recommended on larger
scale to understand the epidemiology of neonatal infections and
associated levels of antimicrobial resistance is required to reduce
infection rates and effectively prevent the development of resistance

6. Computerization of the medical record data creates great opportunity
of generating new knowledge by mining the data and using it to
improve patient care.
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