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Abstract

Introduction: The burden of sepsis in neonates due to Acinetobacter baumannii (A. baumannii) in developing countries is not well reported.
The objective of this study was to determine prevalence of culture confirmed sepsis due to A. baumannii, antimicrobial susceptibility and case-
fatality rates (CFR) due to this organism.

Methodology: A retrospective review of medical and laboratory records of neonates admitted to a tertiary government hospital from a
developing country was conducted. Records of neonates with positive microbiological cultures from blood or cerebrospinal fluid due to 4.
baumannii were reviewed for demographic characteristics, clinical presentation, laboratory findings, antibiotic susceptibility and outcome at
hospital discharge.

Results: There were 399 isolates of A. baumannii cultured from sterile sites, with a prevalence of 4.3/1000 live births or 22.8/1000 admissions,
accounting for 13% of all culture confirmed sepsis. Majority of neonates were preterm (91%) with a mean gestational age and birth weight of
30 weeks and 1400 grams respectively. Antimicrobial susceptibility of isolates was 64% to cephalosporins, 21% to aminoglycosides and 17%
were extremely-drug resistant (XDR), only susceptible to colistin. The CFR was 32%. Factors associated with mortality were presence of a
central venous catheter prior to onset of sepsis (49% vs 31%, p = 0.03); need for mechanical ventilation (62% vs 36%, p = 0.005) and inotropic
support (57% vs 17%, p <0.001).

Conclusions: A. baumannii is a significant pathogen causing sepsis in neonates, with 17% of them being XDR. It is associated with high CFR.

These findings highlight the need for strict enforcement of infection control and antibiotic stewardship practices.
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Introduction

Infection is one of the major causes of neonatal
mortality in developing countries [1-4]. Premature
neonates are at high risk of infection due to
underdeveloped innate immunity, fragile skin and lack
of protective maternal antibodies. The increasing
survival of these premature babies has led to an increase
in duration of hospital stay, rendering them at risk for
nosocomial infections, with the reported incidence of
nosocomial infections ranging from 7%-24% of
admitted preterm infants [5-7]. Neonatal nosocomial
infections have been shown to increase the risk of
mortality as well as neuro-developmental and growth
impairment [8-10].

A. baumannii has recently emerged as a nosocomial
pathogen responsible for numerous hospital outbreaks
[11-13]. A. baumannii are aerobic gram-negative

cocco-bacilli, which have the ability to survive in the
hospital environment for prolonged periods [14-19].
The main concern with A. baumanni is its ability to
accumulate mechanisms of antimicrobial resistance
rapidly, leading to multi-drug resistance. 4. baumanni
has acquired resistance to various classes of
antimicrobials including penicillins, aminoglycosides,
cephalosporins, fluoroquinolones and carbapenems
[12-14,20-22].  The  polymyxins, such  as
colistin/colistimethate sodium, have been used for the
treatment of A. baumannii that are resistant to multiple
classes of antibiotics, however emerging resistance to
colistin has been reported, and is of great concern [23].

Risk factors identified for the development of 4.
baumannii infection include prematurity, very-low-
birth-weight, postnatal age <7 days, mechanical
ventilation, use of central venous catheters, as well as
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prior broad spectrum antibiotic use [12,13]. The
mortality rates associated with 4. baumannii infections
in neonates range from 14% to 80% [12,13,19,24].
Number of reports on epidemiology of A. baumannii in
neonates are often from developed countries yet
nosocomial sepsis is more common in developing
countries. The objectives of this study were to
determine characteristics of patients infected with A.
baumannii, its antibiotic susceptibilities, case fatality
rates and factors associated with mortality from a
tertiary government hospital with high patient load and
limited resources, based in a developing country.

Methodology
Study design and population

This was a retrospective descriptive study of babies
admitted in the neonatal unit with culture confirmed 4.
baumannii, from blood and/ or cerebrospinal fluid,
during the study period 1°* October 2007 to 3 1% October
2011.

Study setting

Chris Hani Baragwanath Academic Hospital
(CHBAH) lies on the outskirts of Soweto,
Johannesburg, South Aftrica. It is the referral hospital
for all clinics in Soweto, and surrounding areas. It
provides free maternal and child-care to an urban,
middle-income and low-income population. The
hospital conducts approximately 23,000 of the 32,000
annual births in Soweto. All babies less than 1800
grams as well as any baby with an indication for
admission is admitted to the neonatal unit. The neonatal
unit at CHBAH is a 179 bedded unit consisting of an 18
bedded Level IIIB intensive care unit, a 42 bedded high
care nursery, a 100 bedded neonatal ward, and a 19
bedded kangaroo mother care (KMC) ward. All
admitted patients with signs suggestive of infection
have bloods taken for a full blood count (FBC), blood
culture, and c-reactive protein (CRP). Blood culture
bottles (BacT/ALERT PF bottle, BioMerieux Inc.,
Durham, NC, USA) are collected from the wards every
hour and taken to the CHBAH microbiology laboratory.
The microbiology laboratory uses an automated
continuous  monitoring blood culture system
(BacT/Alert system, BioMerieux, Marcy 1’Etoile,
France). If bacterial growth is detected, a Gram stain is
performed and the sample sub-cultured onto
appropriate media and incubated overnight. Further
identification and antimicrobial susceptibility is
performed using either the Kirby-Baeur method or the
automated system, Microscan, Siemens, USA and
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interpreted according to the Clinical Laboratory
Standards Institute standards (2007 — 2011) [25].

Study procedures

Hospital files of infants with A. baumannii, cultured
on blood and/or cerebrospinal fluid (CSF), were
retrieved. A diagnosis of A. baumannii blood stream
infection (BSI) or 4. baumannii meningitis was made if
the infant presented with new clinical signs or abnormal
laboratory findings suggestive of sepsis and had culture
confirmed A. baumannii on blood and/or CSF
respectively, taken at the time of sepsis work-up [26,
27]. Common signs suggestive of infection for which a
sepsis work-up was done included signs as reported by
Weber et al. [26]. Multiple blood and/or CSF cultures
yielding the same organism from the same patient
within 72 hours of each other was considered to be a
single infection. Antibiotic susceptibilities of A.
baumannii isolates were retrieved from the laboratory
database. Acinetobacter baumannii was considered to
be multi-drug resistant when the isolate was not
susceptible to at least one agent in 3 or more
antimicrobial categories, and a subset of these were
defined as extremely-drug resistant (XDR) when the
organism was resistant to at least one agent in all
antibiotics categories except one, namely the
polymyxins [28]. Very low birth weight was defined as
a birth weight less than 1500 grams. Case fatality rate
was defined as mortality within 7 days of onset of
sepsis, attributable to A. baumannii infection. Patient’s
demographics, clinical management, laboratory
findings, and antibiotic susceptibilities were compared
between those who died and those who survived. The
approval to conduct this study was obtained from the
University of the Witwatersrand Human Research
Ethics Committee.

Data Collection

Prenatal factors such as patient demographics and
maternal human immunodeficiency virus (HIV) status
were collected. Postnatal factors obtained included
birth weight and age of the baby at the onset of A.
baumannii sepsis, any surgical/ invasive procedures
prior to the onset of sepsis, need for mechanical
ventilation, need for inotropic support as well as death
or survival within 7 days of diagnosis of the infection.
Use of central venous catheters and total parenteral
nutrition for 48 hours or more at the time of onset of
sepsis was also recorded [29]. Clinical signs and
laboratory findings namely FBC and CRP at the time of
diagnosis of sepsis were also collected.
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Data analysis

Data were captured onto Microsoft Office Excel
2010 and analyzed using Statistica version 12 (StatSoft
Inc., Tulsa, USA). Means and standard deviations were
used to describe continuous variables with normal
distribution, and medians and ranges were used to
describe continuous variables that were not normally
distributed. Frequencies and proportions were used to
describe categorical variables. In comparing the
susceptible to extremely-drug resistant or survivors to
non-survivors, the Student t-test was used when
comparing parametric data, while Mann-Whitney U test
was used to compare non-parametric data and the
Pearson Chi-square test was used to compare
categorical variables. Antibiotic susceptibility trends
over the years were analyzed using the Chi-square trend
test, using 2x5 contingency tables. Differences between
the two groups were considered to be statistically
significant when the p-value was less than 0.05.

Results

During the study period, there were 93527 live
births in the hospital and 17501 admissions to the
neonatal unit. There were 399 patients with A.
baumannii isolated from blood and/or CSF, resulting in
an overall prevalence of 4.3 per 1000 live births and
22.8 per 1000 admissions. 4. baumannii accounted for
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13% of the 3005 bacterial and fungal isolates identified
over this 4-year period. Of the 399 isolates, 379 had
susceptibility data available for analysis (95%) and only
155 files could be retrieved for analysis of clinical data
(39%).

Maternal and neonatal characteristics of those who
had their records reviewed (n = 155) are shown in Table
1. Ninety-one percent (91%) of the infants were born
preterm, with a mean gestational age of 30.5 weeks. Of
these, the majority (87%) was of gestational age of less
than 34 weeks. The mean birth weight was 1401 grams,
with 72% of the infants being very low birth weight.
The median age at onset of sepsis was 6 days. Twenty-
four percent (24%) of patients presented within the first
3 days of life (defined as early onset sepsis) and the rest
presented as late onset sepsis [30,31]. The most
common clinical presentation at the time of assessment
for infection was respiratory distress, which was present
in 22% of all cases. On laboratory findings majority of
patients had a normal white cell count, 29% had
leucopenia (white cell count < 5x10°L) and 47% had
thrombocytopenia (platelet count below 150x10°/L)
(Table 2). Seventy-eight (50%) infants had an elevated
CRP (> 10 mg/L).

Table 1. Baseline characteristics and interventions before onset of sepsis; (N = 155).

Stratification Number Percent
Human immunodeficiency virus exposed*

Yes 49 32

No 103 66
Gestational age (in weeks) *

<28 29 19

28 -34 105 69

35-37 6 4

> 37 13 8
Birth weight (in grams)

<1000 38 24

1000 - 1499 74 48

1500 - 2499 28 18

>2500 15 10
Male sex 83 54
Apgar score

1 minute 7(5-8)F -

5 minutes 9(7-10)f -
Interventions before or at onset of sepsis

Central venous catheter 56 36

Parenteral nutrition 51 33

Surgery 14 9

Mechanical ventilation

17 11

* _ Human immunodeficiency virus exposure and gestational age not recorded in 3 and 2 patients respectively; T - Median (25" - 75™ percentile).
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Table 2. Clinical presentation, laboratory markers and outcome (N = 155).
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Stratification Number Percent
Age at onset of sepsis
Early-onset sepsis (< 72 hours of life) 37 24
Late-onset sepsis (> 72 hours of life) 118 76
Clinical presentation
Respiratory distress 34 22
Apnea 28 18
Abdominal distension 26 17
Large gastric aspirates 17 11
Hyperglycemia 12 8
White cell count (x 10%/L)
<5 45 29
5.0-25.0 87 56
>25.0 11 7
Unknown 12 8
Platelet count (x 10°/L)
<100 56 36
100 - 150 17 11
>150 69 45
Unknown 13 8
C-reactive protein (mg/L)
<10.0 61 40
10.0 - 20.0 14 9
>20 64 41
Unknown 16 10
Site of positive culture
Blood only 145 94
Cerebrospinal fluid only 3 2
Blood and cerebrospinal fluid 7 4
Required mechanical ventilation due to sepsis 60 43
Required inotropes due to sepsis 45 29
Outcome
Died 49 32
Survived 106 68
*Refers to patients who were not already on ventilatory support (N = 138).
Table 3. Susceptibility profiles of Acinetobacter baumannii isolates.
Year All 2007 2008 2009 2010 2011
Number infected 379 23 105 90 91 70 p -value
Cephalosporins
Ceftazidime, n (%) 216 (57) 11 (48) 63 (60) 49 (54) 47 (52) 46 (66)
Cefepime, n (%) 160 (42) 13 (57) 63 (60) 57 (63) 14 (15) 13 (19)
Combined, n (%) 242 (64) 13 (57) 70 (67) 63 (70) 48 (53) 48 (69) 0.095
Aminoglycosides
Tobramycin, n (%) 66 (17) 8 (35) 20 (19) 12 (13) 16 (18) 10 (14)
Amikacin, n (%) 19 (5) 0 (0) 7 (67) 44 4(4) 4(6)
Gentamicin, n (%) 2(1) 1(4) 1(1) 0 (0) 0(0) 0(0)
Combined, n (%) 81 (21) 8 (35) 26 (25) 14 (16) 20 (22) 13 (19) 0.254
Carbapenems
Meropenem, n (%) 11 (3) 0(0) 6 (6) 1(1) 0(0) 4 (6)
Imipenem, n (%) 6(2) 0(0) 5(5) 0(0) 0(0) 1(1)
Combined, n (%) 15 4) 0(0) 10 (10) 1(1) 0(0) 4 (6) 0.003
Piperacillin-Tazobactam, n (%) 24 (6) 14) 17 (16) 333) 2(2) 1(1) <0.001
Ciprofloxacin, n (%) 27 (7) 29 3(3) 1(1) 10 (11) 11 (16) 0.001
Colistin only, n (%) 64 (17) 3 (13) 18 (17) 14 (16) 18 (20) 11 (16) 0914
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Thirty-three percent of patients had received
parenteral nutrition, and 36% had a central line in situ
prior to the onset of infection and 17 (11%) developed
sepsis whilst on mechanical ventilation. Of the
remaining hundred and thirty-eight (89%) patients,
sixty (43%) required ventilation subsequent to the onset
of infection. Forty-five (29%) of the patients required
some form of inotropic support. The mean duration of
treatment was 8 days and the mean length of hospital
stay was 29 days. The case fatality rate was 32%.

Antibiotic susceptibilities

As part of the antimicrobial susceptibility testing,
the cephalosporins tested included cefepime and
ceftazidime, the aminoglycosides tested included
gentamicin, amikacin and tobramycin and the
carbapenems tested included meropenem and
imipenem. Of the 399 isolates with 4. baumannii, 379
had data on antimicrobial susceptibilities (Table 3).
Two hundred and fourty two (64%) of the 379 isolates
were susceptible to cephalosporins (57% to ceftazidime
and 42% to cefepime), 81 (21%) were susceptible to
aminoglycosides (17% to tobramycin, 5% to amikacin
and 1% to gentamicin), 28 (7%) were susceptible to
ciprofloxacin, 24 (6%) were susceptible to piperacillin-
tazobactam and 4% were susceptible to carbapenems
(3% to meropenem and 2% to imipenem). Sixty-four
(17%) were resistant to all classes of antibiotics (XDR)
except to colistin. Compared to other groups of
antimicrobials, most of the isolates remained
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susceptible to cephalosporins over the study period
(64% vs 4-21% for other antibiotics; p = 0.03).
Resistance to antibiotics remained high and over the
study period there was no significant change in
susceptibility profiles to the cephalosporins (p = 0.095)
and the aminoglycosides (p = 0.254). However, there
was a significant decrease in susceptibility to the
carbapenems (p = 0.003) and piperacillin-tazobactam (p
< 0.001). Susceptibility to ciprofloxacin increased over
the years (p = 0.001). The proportion of isolates that
were only susceptible to colistin (XDR) remained
consistently high over the four-year period ranging
from 13 to 20% (p = 0.914).

Characteristics of babies infected with susceptible
isolates compared to those infected with extremely-drug
resistant isolates

Among the 155 files retrieved for analysis,
susceptibility results were available for 153 isolates.
One hundred and thirty-two patients (86%) were
infected with susceptible isolates and 21 were infected
with XDR isolates (14%). There were no significant
differences in baseline characteristics between the 2
groups (Table 4). Hyperglycemia was seen more
frequently in the XDR group compared to the
susceptible group (25% vs 5%; p = 0.003). There were
no cases of 4. baumannii meningitis in the XDR group,
compared with 7% in the susceptible group (p = 0.048;
Table 5).

Table 4. Comparing baseline characteristics and interventions before onset of sepsis between susceptible and extremely drug resistant (XDR)

isolates.

Stratification Susceptible (N = 132) XDR (N =21) p-value
n (%) n (%)

Human immunodeficiency virus exposed* 40 (31) 8 (38) 0.52

Gestational age (in weeks) * 0.45

<28 26 (20) 3(14)

28 -34 88 (68) 15 (71)

35-37 4(3) 2 (10)

> 37 12 (9) 1(5)

Birth weight (in grams) 0.95

<1000 32 (24) 5(24)

1000 - 1499 62 (47) 11 (52)

1500 - 2499 25(19) 3(14)

>2500 13 (10) 2 (10)

Male sex 70 (53) 11 (52) 0.96

Apgar score

1 minute 7(5-8)f 54-8)f 0.05

5 minutes 9(4-10)F 8(5-10)F 0.77

Interventions before or at onset of sepsis*

Central venous catheter 44 (34) 10 (48) 0.22

Parenteral nutrition 45 (35) 6(29) 0.59

Surgery 13 (10) 1(5) 0.45

*_ Missing variables: Human immunodeficiency virus exposure and gestational age in 3 and 2 patients respectively; T- Median (25% - 75" percentile).
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Table 5. Comparing clinical characteristics between susceptible and XDR isolates.

J Infect Dev Ctries 2018; 12(4):211-219.

Stratification Susceptible XDR p-value
N=132 N=21
n (%) n (%)
Age at onset of sepsis 0.22
Early-onset sepsis 28 (21) 7 (33)
Late-onset sepsis 104 (79) 14 (67)
Clinical presentation * N=129 N=20
Respiratory distress 27 (21) 6 (30) 0.36
Apnea 27 (21) 1(5) 0.09
Abdominal distension 24 (19) 2 (10) 0.35
Large gastric aspirates 16 (12) 1(5) 0.33
Hyperglycemia 7(5) 5(25) <0.01
Site of positive culture 0.05
Blood only 122 (93) 21 (100)
Cerebrospinal fluid only 7(5) 0(0)
Both sites 3(2) 0(0)
Required mechanical ventilation due to sepsis 53/119 (45) 7/18 (39) 0.65
Requiring inotropes 40 (30) 4 (19) 0.29
Died * 41/128 (32) 6/21 (29) 0.75
Table 6. Comparing characteristics between survivors and non-survivors.
Stratification Survivors Non-survivors p-value
N=102 N=49
n (%) n (%)
Exposed to human immunodeficiency virus * 31 (30) 17 (36) 0.48
Gestational age * 0.45
<28 17 (17) 11(23)
28 -34 69 (68) 34 (71)
35-37 5(5) 1(2)
>37 10 (10) 24
Birth weight 0.06
<1000 20 (20) 18 (37)
1000 - 1499 49 (48) 23 (47)
1500 - 2499 21 (21) 6 (12)
>2500 12 (12) 2 (4)
Male sex 55(54) 28 (57) 0.71
Apgar score
1 minute 7(5-8)1 6(5-8)1 0.19
5 minutes 9(8-10)1 8(7-9)1 0.02
Interventions before onset of sepsis*
Central venous catheter 31 (31) 24 (49) 0.03
Parenteral nutrition 32 (32) 16 (33) 0.90
Surgery 10 (10) 3(6) 0.45
Requiring mechanical ventilation * 33/92 (36) 26/42 (62) 0.005
Requiring inotropes 17 (17) 28 (57) <0.01
Extremely drug resistant 15 (15) 6 (13) 0.75

*- Missing numbers: for human immunodeficiency virus exposure- 2 non-survivors; for gestational age - 2 (1-survivor, 1- non-survivor); for interventions
before or at onset of sepsis: Central venous catheter- 1 for survivor, parenteral nutrition- 1 for survivor; - Median (25" - 75" percentile); T- Among babies who
were not already on ventilatory support (n = 92 for survivors; n = 42 for non-survivors).
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Outcome

Of the 155 cases, outcome data were available for
151 babies. There were 102 survivors and 49 deaths
within 7 days after onset of infection with a case fatality
rate of 32%. There were no statistically significant
differences in case fatality rates between babies with
XDR A. baumannii (29%) and those with susceptible A.
baumannii (32%) (p = 0.75). Similarly, there were no
statistically significant differences in case fatality rates
of babies with isolates that were resistant compared to
isolates that were susceptible to the cephalosporins (p =
0.895), the aminoglycosides (p = 1.00) and the
carbapenems (p = 0.504).

Comparison of characteristics between survivors and
NON-SUrvivors

There were no significant differences in gestational
age, birth weight, and HIV exposure between survivors
and non-survivors. The median 5 minute Apgar score
was significantly lower in the non-survivors. There
were significantly more babies with central venous
lines prior to the onset of sepsis in the group that died
compared to the group that survived (49% vs 31%; p =
0.03). There was no significant difference in mortality
between babies who developed sepsis while on
ventilator support compared to those not ventilated
(41% vs 31%; p = 0.41). In the group of babies who
were not on a ventilator at the time of sepsis onset, a
greater number among the babies who died required
ventilator support (62% vs 36%, p = 0.005) subsequent
to infection compared to those who survived. Among
the babies who died a greater number required inotropic
support (57% vs 17%, p < 0.001) compared to those
who survived (Table 6).

Discussion

This study reports on some of the epidemiologic
features of infections caused by A. baumannii in a
neonatal unit from a tertiary public hospital in a
developing country.

The proportion of neonates infected with A.
baumannii, among those with positive blood cultures,
in this study is high compared to that in other neonatal
intensive care units from both developed and
developing countries, which reported rates ranging
from 0.2 — 14.1% [8,32-34]. However, this is lower than
the reported prevalence of 21% in a recent South
African study [35]. Preterm and very low birth weight
infants were mostly affected, in keeping with previous
studies looking at associated risk factors [12,13,34].
Use of total parenteral nutrition and central venous lines
prior to the onset of sepsis was high, at 33% and 36%
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respectively. The use of central venous catheters has
been shown in previous studies to be associated with an
increased risk of A. baumannii infection [12,13,34].
Although 76% of infections were acquired after 3 days
of life, it is of concern that 24% of the time the infection
was presumably acquired before 72 hours suggesting
maternal acquisition. [30]. In a retrospective study
conducted in India, A. baumannii accounted for 14.4%
of early onset neonatal sepsis [36]. In this study, the
most common clinical presentation at the onset of
infection was related to the respiratory system
(respiratory distress and apneas), followed by
gastrointestinal (abdominal distension and aspirates).
Of note, is that a high proportion of the patients’
required mechanical ventilation (43%) and inotropic
support (29%). Laboratory markers of infection that
were suggestive of sepsis in these patients included a
high mean CRP, leukopenia and thrombocytopenia.

The degree of extreme-drug resistance of the A.
baumannii isolates is very concerning, with 17% of
isolates being only susceptible to colistin. The majority
of isolates were susceptible to cephalosporins (64%),
followed by the aminoglycosides (21%). Among the
cephalosporins  majority were  susceptible to
ceftazidime and among the aminoglycosides majority
were susceptible to tobramycin. Carbapenem resistance
was high. Acinetobacter baumannii possesses their own
chromosomally encoded OXA B-lactamases; OXA-48
has been shown to have activity against penicillins and
carbapenems but is unique in that it spares the
cephalosporins [37]. This could explain why many of
the carbapenem resistant isolates were susceptible to
the cephalosporins.

Resistance patterns remained mostly unchanged
over the years. Most of the isolates remained
susceptible to cephalosporins compared to other groups
of antimicrobials. Susceptibility to carbapenems and
piperacillin-tazobactam declined over the years, while
that of ciprofloxacin increased. The rates of extreme-
drug resistance remained consistently high over the
years. High rates of extreme-drug resistance to A.
baumannii have been shown in many studies [11-
14,22]. A recent South African study has also
demonstrated a high rate of extreme-drug resistance
(71%) among A. baumannii isolates [35]. These
findings highlight the need for proper infection control
and antibiotic stewardship practices. Infection control
measures should focus on hand hygiene and adherence
to other infection prevention and control (IPC)
guidelines. Enforcement of continuing antibiotic
stewardship practices will prevent selection of resistant
strains of A. baumannii, and hence reduce the
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prevalence of extreme-drug resistance. These practices
include early discontinuation of empiric antibiotic
therapy and appropriate use and duration of antibiotics
in blood culture confirmed infections. Regular IPC
audits should be carried out in the unit, feedback should
be given to the healthcare providers and measures to
improve infection control and antibiotic stewardship
practices should be implemented accordingly.

There were no significant differences between the
baseline characteristics and mortality of patients with
extremely-drug resistant and susceptible 4. baumannii.
This is not in keeping with other studies, which have
shown a strong association between mortality and
extremely-drug resistant A. baumannii [12,34,38]. Our
inability to demonstrate a difference may be explained
by the smaller proportion of patients with extremely-
drug resistant 4. baumannii in our cohort compared to
the studies that reported an association between
mortality and drug resistance.

Mortality attributable to 4. baumannii sepsis was
high, at 32%, higher than the reported mortality of 22%
from a previous South African study [19]. The reported
mortality rates from other studies range from 14% -
80% [12,13,23,34]. Comparing baseline characteristics
of survivors to non-survivors, not surprisingly, the need
for mechanical ventilation and inotropic support was
significantly higher in babies that died, suggesting that
this was a sicker group of infants who in most instances
required ventilator and inotropic support, most likely
secondary to septic shock, prior to their demise. This
highlights the need for ventilator and inotropic support
as poor prognostic signs. In addition, more babies who
died had a central venous line placement compared to
babies that survived. The presence of central venous
lines has been shown to increase the risk of A.
baumannii infection, but as far as we know, has not
been shown to be associated with increased mortality.
Unfortunately, due to the retrospective nature of this
study we were not able to determine if the central lines
were removed from the patients after confirmation of
the A. baumannii sepsis. Leaving a central line in situ in
an infected neonate may result in colonization of the
line with the offending organism, resulting in
inadequate therapeutic clearance of the infection, which
may inadvertently affect outcome. Infection control
measures should therefore also target reduction in the
use and duration of central venous catheters in this
susceptible population.

This study has several limitations. This was a
retrospective record review. Although susceptibility
patterns could be retrieved on majority of the cases
(95%), only 39% of the hospital files could be retrieved
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for analysis. Although the sample size is small, to our
knowledge, this study represents one of the largest
numbers of studied patients with A. baumannii sepsis.

Conclusion

In conclusion, the prevalence and proportion of
infections due to A. baumannii reported in this study is
high. Of major concern is the high rate of extreme-drug
resistance as well as case fatality. This highlights the
need for strict enforcement of infection control and
antibiotic stewardship practices. This study also
highlights the need for continuous surveillance
programs as well as the need for ongoing research,
preferably prospective in nature, in order to accurately
document the incidence of nosocomial infections and
resistance patterns.
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