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Abstract

Background: Antimicrobial therapy is common among
patients hospitalized in Intensive Care Units (ICUs) compared
with patients in the general hospital population. Overuse and
inappropriate use of antibiotics are key factors contributing
to emergence of multidrug-resistant pathogens, so surveillance
of their use is important.

Aim of Study: To assess the appropriateness of antimicro-
bial prescription according to clinical and microbiological
findings, and formulary guidelines.

Patients and Methods: The study included 162 patients
who stayed longer than 24 hours in the pediatric ICU.

Results: All of the total 162 patients admitted in PICU
during the study period received antibiotics: Of them 30.8%
(n=50) prophylactically, 70.3% (n=114) empirically, and
11.7% (n=19) therapeutically. 18.5% of patients received one
antibiotic, and 81.5% received two or more antimicrobial
combination.

Conclusion: This study provides valuable insight to
antibiotics usage in PICU of developing country, which shows
that antibiotics are prescribed universally in our PICU. Strat-
egies to assess the need for antibiotic use are needed.
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Introduction

ANTIMICROBIAL therapy is common among
patients hospitalized in ICUs as they have more
chronic comorbid illness and acute illnesses, inju-
ries, and surgical procedures compared with patients
in the general hospital population. In addition,
patients in ICUs are often exposed to invasive
devices or procedures that provide a portal of entry
for microorganisms. Those patients are also sus-
ceptible to colonization and infection with noso-
comial pathogens. At times these nosocomial path-
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ogens may be antimicrobial-resistant organisms,
and thus, may be difficult to treat [1,2].

Hospital Acquired Infections (HAIs) have been
reported to affect 16-23.6% of patients admitted
in PICUs [3-5] . Infections caused by antimicrobial-
resistant bacteria are associated with higher mor-
tality rates [6,7].

Subjects and Methods

A total number of 243 patients were admitted
to PICU from 1 st April 2016 to 30 September
2016, 81 of them who stayed for less than 24 hours
were excluded from the study.

Study site:

Pediatric ICU at Assiut University Children
Hospital, Tertiary, Care Center.

Inclusion criteria:

- Infants and children from age of one month to
17 years old.

- Patients who stayed longer than 24 hours in the
PICU.

Data collection:

Reviewing sheets and medical records of 162
patients who stayed longer than 24 hours in the
PICU from 1 st April 2016 to 30 September 2016.
Each admission was considered a patient encounter.

Data collected included demographic variables
(age, gender), clinical, laboratory, and microbio-
logical data. For each patient the cumulative
number of antibiotics prescribed during the length
of stay in PICU was recorded. The indications of
antibiotics were categorized as prophylaxis, em-
pirical, and therapeutics.
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Statistical analysis:

The data were entered and analyzed using sta-
tistics computer program. Unpaired z-tests were
used to compare means and Chi square tests of
proportion to compare categorical variables. A
two-tailed p<0.05 was considered statistically
significant, and p<0.01 was considered statistically
highly significant.

Results

Demographic data of studied patients are de-
scribed in (Table 1). The median age of our sample
was 18 months. Mean length of stay in PICU was
7.25 days. The most common reasons for admission
to the PICU was respiratory distress (55.5%).

Antibiotics surveillance data:

All patients (100%) admitted to our PICU re-
ceived antibiotics, 30 (18.5%) received one anti-
microbial agent, and 132 (81.5%) received two or
more antimicrobial agents. Of them 114 patients
received empirical antibiotics. 50 patients received
prophylactic antibiotics. Only 19 patients received
targeted antibiotics according to the result of culture
and sensitivity. We could not determine the indi-
cation for 12 (3.14%) prescriptions (Table 2).

The 10 most commonly prescribed antimicrobial
agents during the study period are listed in Fig.
(1). Overall, Ampicillin/sulbactam, Ceftriaxone,
and vancomycin were the three most commonly
used antimicrobials, accounting for 56.3% of the
total antimicrobial prescriptions during the study
period.

Fig. (2) shows results of cultures obtained
during period of the study. More than 80% of blood
cultures obtained were positive. More than 70%
of tracheal aspirate done during the study period
were positive. Also about 80% of urine cultures
obtained during the study period were positive.
The single cerebrospinal fluid culture which had
been done during the study period was negative,
the same was for burn swab.

Fig. (3) shows the commonest isolated organ-
isms from cultures of the studied group. Klebsiella
pneumonia was the commonest organism isolated
from cultures obtained during the study period,
followed by Coagulase-negative staphylococci and
Acinetobacter baumanni. The most common mi-
croorganisms isolated from tracheal aspirate cul-
tures were Klebsiella pneumonia, Acinetobacter
baumanni, and Pseudomonas aeruginosa. Coagu-
lase-negative staphylococci were frequently isolated
from blood cultures.

Six (33.3%) of 18 positive tracheal aspirate
cultures were resistant to all antibiotics, compared
to 2 (10%) of 20 positive blood cultures were
resistant to all antibiotics (p=0.08).

Fig. (4) shows that 22.8% of the studied patients
had hospital acquired infection, 16 patients had
ventilation acquired pneumonia, 13 patients had
nosocomial sepsis, and 8 patients had hospital
acquired urinary tract infection.

Table (1): Demographic data of the studied group.

Variables Characteristic Total N=162

Gender Male 81 (50%)
Female 81 (50%)

Age Median age in years 1.5 (3.4%4.5)

(mean * std)

Age categories Infants (>1mo-12mo) 63 (38.9%)

Toddlers (12mo-24mo) 28 (17.3 %)
Children (>2yrs-12yrs) 54 (33.3 %)
Adolescents (>12yrs) 17 (10.5 %)
Weight Median weight in kg 10 (14.75+14.8)
(mean * std)
Length of stay in ~ Median length of stay in 5(7.25£6.96)
PICU PICU in days (mean * std)

Endotracheal tube
Foley catheter
Central venous catheter

Invasive devices 123 (75.9%)

125 (77%)
13 (8%)

Nutrition Parenteral nutrition 102 (62.9%)

Reasons for Respiratory distress 90 (55.5%)

admission Disturbed conscious level 35 (21.6%)
Peri-operative 11 (6.8%)
Others 26 (16%)

Survival Discharged from the PICU 65 (40.1%)

alive

Abbreviations: PICU : Pediatric Intensive Care Unit.
std : Standard Deviation. mo : Month.
kg : Kilograms. yrs  : Years.

Table (2): Indications for antimicrobials therapy.

Number of Aﬁ?gﬁig&gl Median

Indication  patients (%) Prescriptions (%) treatment days

(n=162) (nE 382) ° (mean * std)
Empiric 114 (70.3%) 263 (68.9%) 5(5.5%4.0)
Prophylactic 50 (30.8%) 75 (19.6%) 4 (4.843.3)
Targeted 19 (11.7%) 32 (8.4%) 7 (9.3£8.1)
Unknown 12 (7.4%) 12 (3.1%) 2 (3.5£2.1)
Note:

*: Number of patients in each category is greater than 162 because
some patients received antimicrobial agents for more than one
indication.

Abbreviations:
std: Standard Deviation.
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Number of prescription

Ampicillin/sulbactam 105
Ceftriaxone 55
Vancomycin 55
Cefotaxime 52
Amikacin 38
Ceftazidime 24
Amoxicillin/clavulinic 22
Meropenem 1"

Antibiotic

Azithromycin
Cefoperazone 7
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Fig. (1): The 10 most commonly prescribed antimicrobial
agents in the study.
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Fig. (2): Culturesdonefor patientsin PICU and their results.

Abbreviation:
CSF: Cerebrospina Fluid.
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Fig. (3): The commonest isolated organisms from cultures of
studied patients.
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Fig. (4): Number of patients who had hospital acquired
infection.

Discussion

Descriptive data on antimicrobial use isimpor-
tant because it would reveal the extent of use and
temporal trends of antimicrobial usein a PICU.

Our study highlights some very important
points. The entire patient population (100%) re-
ceived antibiotics as prophylaxis or empirical
therapy compared to other studies that reported
antibiotic usage of 36- 100% in their PICUs [2,
8-10] .

Blood cultures had been obtained from 24 pa-
tients during the study period. The maority (83.3%)
of them were positive which is significantly higher
than negative results (16.7%) (p<0.0001). Qalab
and colleagues reported that the blood cultures
were positivein 14% [2].

Tracheal aspirates had been obtained from 25
patients during the study period, 18 (72%) of these
tracheal aspirates were positive which is signifi-
cantly higher than negative results (28%) (p=
0.002). Qalab and colleagues reported that the
tracheal aspirates were positivein 24% [2].

Six (33 .3%) of 18 positive tracheal aspirate
cultures showed multi-drug resistant bacteriato
all available antibiotics, compared to 2 (10%) of
20 positive blood cultures were resistant to all
antibiotics (p=0.08).

Multi-drug resistant pseudomonas aeruginosa
was isolated in five positive cultures, where multi-
drug resistant Klebsiella species was isolated in
four positive cultures.

Our study shows that empirical therapy was
prescribed to the majority (70.3%) of the patients.
This might have been due to the reason of limited
microbiologic yield and the critical condition of
the patients admitted to PICU. A similar study of
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antibiotic usein PICU of Canada showed 27-40%
usage of empiric antibiotic treatment [9] while
another study by Ding et al., from China showed
that 72% of their patientsin PICU received empiric
antibiotic treatment (8] . Qalab reported that 42%
of patientsin PICU received empiric antibiotic
treatment [2].

In the present study misuse of antibiotics was
observed in 12 patients (7.4%) without definite
indication for antibiotics. Josiah reported that 8
patients (6%) received 18 antimicrobial prescrip-
tions while they were not indicated for antibiotic
use [11].

The most three common antimicrobial combi-
nations used for empiric treatment were vancomy-
cin and Ceftriaxone; Ampicillin/sulbactam, and
Amikacin; and Ampicillin/sulbactam, and Cefotax-
ime, which is consistent with the unit's treatment
protocols for treating sick patients.

Grohskopf and colleagues reported that cefazo-
lin, vancomycin, and cefotaxime were the antimi-
crobia agents most frequently prescribed in their
PICU [12]. Josiah also reported that vancomycin,
gentamicin, and cefazolin were the antimicrobial
agents prescribed most frequently [11]. Qalab and
colleagues reported that cefazolin, meropenem,
vancomycin, and ceftriaxone were the antimicrobial
agents most frequently prescribed in their PICU
(2.

Several studies have evaluated the prevalence
and incidence of infections among children in
Pediatric Intensive Care Units (PICUSs). In a study
done In Europe, incidence of Hospital Acquired
Infections (HAIS) was 23.6% in Pediatric ICUs
(PICU) [5]. Inour study, 37 patients (22.8%) of
162 patients who were admitted to PICU during
the study period had hospital acquired infection,
16 patients had ventilation acquired pneumonia,
13 patients had nosocomial sepsis, and 8 patients
had hospital acquired urinary tract infection.

Conclusion:

This study provides valuable insight to antibi-
otics usage in PICU of adeveloping country. Our
results points that overuse of antibiotics existsin
our PICU. Thereisthe need for microbiological
support for clinicians to increase the rate of appro-
priate prescription and discontinue empirical ther-
apy as soon as possible. Increasing the number of
pediatric infectious disease specialists, practical
antimicrobial treatment guidelines, and continuing
education for residents are also important to resolve
the problem of inappropriate antimicrobial use.

Financial support and sponsorship:
Nil.

Recommendations:

Effective antimicrobial stewardship strategies
that are easy to implement are needed. In addition,
clinicians would benefit from atool that helps
them discriminate bacterial infections from non-
bacterial infections and from systemic inflammatory
response syndrome.

Residents and the fellows should be asked to
complete an antimicrobial assessment form (AA)
to document their rationale for starting antimicro-
bial therapy. This might remind pediatric intensiv-
iststo review antimicrobial therapies, especially
empiric therapies, when the microbiologic data
became available, thus, reducing the duration of
antimicrobial therapy and possibly reducing the
quantity (measured in grams) of antimicrobial
consumpt.

Introduction of Infection preventionists and
hospital epidemiologists will monitor and prevent
healthcare-associated infections. They can also
assist with monitoring and reporting of resistance,
educating staff on the importance of appropriate
antibiotic use, and implementing strategies to
optimize the use of antibiotics.

Cultures must be performed before starting
antibiotics with the help of well educated nurses.
Thereisthe need for microbiological support for
clinicians to increase the rate of appropriate pre-
scription and discontinue empirical therapy as soon
as possible.
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