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Healthcare-associated infections are among the major complications of modern medical treatment due to the increasing age and complexity of
patients, increasing usage of invasive devices, and often inappropriate use of antimicrobial therapy. Acinetobacter species is associated with
healthcare-associated infections due to its ability to survive for long periods of time on surfaces and its capacity to develop drug resistance.
Multidrug-resistant (MDR) Acinetobacter is a challenge to manage clinically and is associated with mortality rates as high as 35%. \We present
a 25-year-old home maker with burns wound sepsis due to multidrug-resistant Acinetobacter baumannii which was successively managed
with combination of drug regimen and institution of proper infection prevention control practices. We recommend minimization of invasive
device in high dependency unit, scaling up of infection control practices, and further research into the efficacy of combination of ciprofloxacin,
rifampicin, and amikacin in the treatment of MDR A. baumannii burns wound sepsis.
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INTRODUCTION

Burn patients are prone to sepsis mainly due to the loss of skin
barrier and immunosuppression.i! Burn wound infections may
originate from the patient’s endogenous skin, gastrointestinal,
and respiratory flora or may be transferred through contact
with contaminated external surfaces and infected hands
of health-care workers.?! Burn patients are vulnerable to
infections, especially infections with multidrug-resistant
organisms which are usually healthcare associated.
Healthcare-associated infections refer to as infections affecting
patients in a hospital or other health-care facility which were
not present or incubating at the time of admission.”! These
include occupational infections among health-care workers
and infections acquired in the hospital or other health-care
facilities but appearing after discharge.®

Acinetobacter species is known to cause healthcare-associated
infections due to its ability to survive for long periods of
time on hospital environmental surfaces and its propensity to
develop drug resistance.®! A. baumannii are Gram-negative,
nonmotile, nonglucose fermenters, and catalase-positive and
oxidase-negative coccobacilli that possess virulence factors
such as porins, capsular polysaccharides, lipopolysaccharides,

Access this article online

Quick Response Code:
Website:
www.atpjournal.org

DOI:
10.4103/atp.atp_18_18

phospholipases, outer membrane vesicles, metal acquisition,
and protein secretion systems. All these contribute to its
pathogenesis.[”

The prevalence rate of Acinetobacter infection varies from
region to region. A prevalence rate of 19.2% was reported in
Asia, 17.1% in Eastern Europe, and 14.8% in Africa. Lower
prevalence rate was observed in Western Europe (5.6%),
Oceania (4.4%), and 3.7% in North America.®¥ Despite the
challenges, it poses only a few studies has been done in Nigeria.
A prevalence rate of 14% was reported in the Intensive Care
Unit of a tertiary hospital in Southwest Nigeria, while none
has been documented in the Northwestern Nigeria.l*!

Multidrug-resistant (MDR) Acinetobacter is an emerging
organism isolated from burn patients which poses a challenge
to management of burns wound sepsis and is associated
with mortality rates as high as 35%.1% Acinetobacter
species is also an important etiological agent for outbreaks
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of healthcare-associated infections (HCAIs), especially in
hospital Intensive Care Unit (ICU) settings.[*2

Case Report

A 25-year-old home maker presented to the Accident and
Emergency (A and E) Unit of Ahmadu Bello University
Teaching Hospital, Zaria, as a referral from a secondary
health-care facility 14 h after sustaining flame burns injury
from a spark in a faulty electric cable in her room while
sleeping at home. The patient’s symptoms at presentation were
cough, difficulty in breathing, hoarseness of voice, fever, and
one episode of generalized tonic—clonic convulsion which
lasted for 2-3 min. Patient has no history of convulsion.
Examination findings revealed that she was conscious with
a Glasgow coma score of 15, in painful distress, had mixed
thickness burns involving the head, neck, trunk, and both upper
limbs with 19.5% of total body surface area affected (TBSA) of
19. 5%. The other significant signs were facial edema, hoarse
voice, fever (39.5°C), tachypnea with a respiratory rate of
28 cycles/min, and widespread coarse crepitations in all lung
fields. Cardiovascular system examination showed a pulse
rate of 100beats/min and blood pressure 110/70 mmHg with
Sl and SlI heart sounds only. A diagnosis of mixed thickness
burn (TBSA 19.5%) with inhalational injury sustained in an
enclosed space in a domestic setting was made. She had central
venous line, nasogastric tube, and urethral catheter inserted
on admission at the A and E was resuscitated and transferred
to the ICU.

Atthe ICU, the patient was intubated for assisted respiration and
intravenous (1V) antimicrobial agents (Amoxicillin-Clavulanic
acid and crystalline penicillin) were administered. Silver
sulfadiazine cream was used for dressing the burn wounds.
However, antimicrobial history from the referring hospital
could not be ascertained. The fever which was high grade and
continuous resolved after 5 days by lysis following institution
of treatment regimen. There was also improvement of vital
and respiratory signs. Subsequently, the patient was weaned
off the ventilator.

She however developed persistent fever after 72 h of
being fever-free (i.e., day 8 of admission) while still on
Amoxicillin-Clavulanic acid and crystalline penicillin, with a
maximum temperature of 40°C, tachypnea, and discharging
burns surface. A clinical diagnosis of burn wound sepsis was
made. Wound biopsies, blood, urine, and sputum samples
were taken for microscopy, culture, and sensitivity testing.
The samples were processed and the organisms identified
using both phenotypic and genotypic methods. The specimens
were inoculated on MacConkey and blood agar incubated in
ambient air over 18-24 h.

The three specimens except urine collected yielded pure
culture of nonlactose fermenting colonies on MacConkey
agar and Gram-reaction yielded Gram-negative coccobacilli.
Using conventional biochemical methods, the organism
was found to be oxidase negative, inert on triple sugar-iron

agar, urease and citrate negative, and also nonmotile. The
bacillus was preliminarily, phenotypically identified as
Acinetobacter species, which was further identified to species
level using Microbact GNB/24E (Oxoid, United Kingdom)
as Acinetobacter baumannii. Extraction of deoxyribonucleic
acids (DNA) from the isolate was carried out using the
phenol-chloroform method." A section of the 16S rRNA
gene was amplified with primers and methods described
by Jensen et al. [Figure 1].1*! DNA sequencing of the
amplified product was carried out using dye terminator cycle
sequencing (CEQTM 2000XL; Beckman Coulter, California,
United States of America), according to the manufacturer’s
protocol.*®! A comparison of the DNA sequence with sequences
in the National Center for Biotechnology Information database
with BLAST software showed 99% sequence homology with
the published 16S rRNA sequences of A. baumannii [Figure 2].

Antimicrobial susceptibility was determined using the modified
Kirby—Bauer method and the results interpreted using Clinical
Laboratory Standard Institute guidelines 2016.1 The organism
was found to be resistant to all commonly used antimicrobial
agents [Figure 3] (Gentamicin, Ciprofloxacin, Ceftazidime,
Cefepime, Piperacillin/Tazobactam, and Meropenem).

Based on this finding, the patient was transferred to an
isolation room within the ICU for barrier nursing care using
additional transmission-based precautions (hand hygiene,
wearing of personal protective equipment such as gowns and
gloves, and reduction of number of people entering isolation
room). She was immediately commenced on IV Ciprofloxacin
400 mg 12 hourly, IV infusion Amikacin 250 mg 8 hourly,
and Rifampicin 600 mg daily and 10% povidone-iodine
was instituted for wound dressing. Her temperature dropped
within 72 h of treatment to 37.7°C, and other vital signs were
stabilized. Environmental screening for Acinetobacter species
was conducted at the ICU, and the attending doctors, nurses,
ward attendants, nostrils, and palms were also screened.

Figure 1: Agarose gel electrophoresis of the polymerase chain reaction
products of the 16S rRNA gene of index isolate. Lane A = 10,000 bp
DNA ladder; Lane B = index isolate with amplicon size of 786 bp.
(bp-base pairs)
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GGAATCTACCATCCTCTCCCATACTCTAGCTCACC

AGTATCGAATGCAATTCCCAAGTTAAGCTCGGGGA
TTTCACATCCGACTTAATAAGCCGCCTACGCACGC
TTTACGCCCAGTAAATCCGATTAACGCTCGCACCC
TCTGTATTACCGCGGCTGCTGGCACAGAGTTAGCC
GGTGCTTATTCTGCGAGTAACGTCCACTATCTCTA

GGTATTAACTAAAGTAGCCTCCTCCTCGCTTAAGT
GCTTTACAACCATAAGGCCTTCTTCACACACGCGG
CATGGCTGGATCAGGGTTCCCCCCATTGTCCAATA
TTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCG
TGTCTCAGTCCCAGTGTGGCGGATCATCCTCTCAG
ACCCGCTACAGATCGTCGCCTTGGTAGGCCTTTAC
CCCACCAACTAGCTAATCCGACTTAGGGCTCATCT
ATTAGCGCAAGGTCCGAAGATCCCCTGCTTTCTCC
CGTAGGACGTATGCGGTATTAGCATCCCTTTCGAG
ATGTTGTCCCCCACTAATAGGCAGATTCCTAAGCA
TTAC

Figure 2: Nucleotide sequence (16S rRNA) of the multidrug-resistant
Acinetobacter baumanii

Environmental samples included swabs from nasal prong,
thermometers, stethoscope, trolleys, bed cover, tap head, door
handles, and other materials around the patient. There was no
other patient on admission in ICU during the period. None of
the health-care workers and the environmental samples was
positive for Acinetobacter species. The patient was eventually
discharged from the ICU into the ward after 3 days in the
isolation unit. Patient completed a 14-day course of the drugs
and the ICU was washed down with 0.5% sodium hypochlorite
solution. She remained stable on the ward, was subsequently
discharged and referred for reconstruction surgery.

Discussion

Antimicrobial resistance poses a great limit for therapeutic
options in infected patients. A. baumannii is usually an
environmental organism but is being increasingly identified
as emerging important pathogen in health-care settings.!*®!
It becomes a multidrug-resistant organism when it develops
resistance to more than two antimicrobial classes such as
cephalosporins, carbapenems, 3-lactam/p-lactamase inhibitors,
aminoglycosides, and fluoroquinolones.® This was the finding
in the index patient.

Risk factors observed in the patient included burns wound
with inhalational injury, hospitalization in ICU, and invasive
procedures (central venous line, catheterization, and being
on ventilator). Other studies have reported the similar risk
factors.['?% The patient underwent 1V cannulation, urethral

Figure 3: Antimicrobial susceptibility testing (TZP: Piperaacillin/Tazobactam,
CN: Gentamycin, CIP: Ciprofloxacin, MEM: Meropenem, CAZ: Ceftazidime,
FEP: Cefepime)

catheterization in A and E unit where most of these procedures
are hurriedly carried out, and proper aseptic measures may
not have been taken further predisposing her to HCAIs.
Moreover, the patient required repeated suctioning due to
mucous plugging of the airway, thereby increasing chances
of acquiring HCAIs. Treatment at the referring center was not
ascertained, it is however documented that the previous use of
antimicrobial, especially third-generation cephalosporin, is a
risk factor to infection with A. baumannii.2¥

The samples from blood, wound biopsy, and sputum were
positive A. baumannii. This is explained by the fact that, a
burn is an immunosuppressed state due to the loss of normal
skin barriers. Sepsis could have resulted from the inoculation
of MDR A. baumannii into the blood stream of the patient
from colonized burns wound surface either from contaminated
health-care facility or from the patient’s own normal flora.
This inoculation is possible during medical procedures such
as IV cannulation, suctioning, and mechanical ventilation.
Wound site colonization could have progressed to infection
of the underlying tissue and subsequent systemic spread of
the bacteria.??

The possibility of the patient picking the infection from A
and E unit may be difficult to ascertain since the unit was not
screened. However, negative culture from the environmental
samples and screened health-care givers is suggestive of
contamination from sources other than this facility. In addition,
no other reported cases of A. baumannii in other units of the
hospital were reported.

The A. baumannii isolated was described as MDR because it
was resistant to more than three classes of antimicrobial agents
such as cephalosporins, aminoglycoside, quinolones, and even
carbapenems which is supposedly the last resort for the treatment
of hardy Gram-negative bacilli.”®! Resistance to carbapenems
may be, in itself, sufficient to define an isolate of A. baumannii
as extensively resistant.?! However, there is a limitation in the
number of agents tested for in each class of the antimicrobial.
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There was a limitation in choice of antimicrobial agents because
colistin or polymyxin which is the drug of last resort for the
treatment of MDR A. baumannii is not readily available in this
facility.l?>?%1 The combination therapy instituted was considered
based on the available evidence from the literature.[?2427 |n
addition, rifampicin and amikacin were chosen based on the
nonroutine use in our facility and ciprofloxacin was considered
and dosage stepped up based on the previous experience
on its use in the treatment of other multidrug-resistant
Gram-negative bacilli in the facility. This combination, apart
from being readily available is also cost effective. The success
achieved in the treatment of this patient could be attributed to
multidisciplinary approach to management, early diagnosis,
and the institution of standard precautions.

CoNcLusIoN

Treatment of multidrug-resistant A. baumannii poses a
great challenge. In identified cases, there is the need for
scaling up infection control practices, contact tracing, and
prompt institution of appropriate treatment. Combination
of ciprofloxacin, amikacin, and rifampicin proved effective
in the management of A. baumannii burns sepsis; however,
further research is recommended to verify the effectiveness
of the regimen.
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