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ABSTRACT

Infections caused by Acinetobacter baumannii represent a growing challenge for healthcare
services, especially in hospital settings, due to their resistance to antibiotics. This report
addresses the therapeutic management of a severe infection caused by multidrug-
resistant A. baumannii in a patient admitted to an intensive care unit (ICU) A 42-year-
old man was admitted to the ICU with respiratory distress and fever. Examinations
revealed a severe pulmonary infection, associated with other complications. The
patient was empirically treated with polymyxin B and fluconazole, and subsequently
with meropenem and linezolid. Following initial antimicrobial therapy, cultures were
performed confirming the presence of multidrug-resistant A. baumannii. The antibiogram
revealed resistance to several antibiotics, except for tigecycline. The conduct was
adjusted based on culture results. Managing infections caused by multidrug-resistant A.
baumannii is challenging due to the limited efficacy of available antibiotics. Tigecyclin
has shown effectiveness against multidrug-resistant strains, however, closely monitoring
treatment response and considering therapeutic changes when necessary is essential.

RESUMO

Infecgoes causadas por Acinetobacter baumannii representam um desafio crescente para os
servigos de satde, especialmente em ambientes hospitalares, devido a sua resisténcia aos
antibidticos. Este relato aborda a gestao terapéutica de uma infecg¢ao grave por A. baumannii
multirresistente em um paciente internado em unidade de terapia intensiva. Um homem de 42
anos foi admitido na UTI com desconforto respiratorio e febre. Exames revelaram uma infec¢ao
pulmonar grave, associada a outras complicagoes. O paciente foi tratado empiricamente com
polimixina B e fluconazol, e, posteriormente, com meropenem e linezolida. Apos a terapia
inicial, foram realizados cultivos que confirmaram a presenca de A. baumannii multirresistente.
O antibiograma revelou resisténcia a varios antibidticos, exceto a tigeciclina. A conduta foi
ajustada com base nos resultados dos cultivos. A gestao de infecgoes por A. baumannii
multirresistente é desafiadora devido a limitada eficacia dos antibidticos disponiveis. A
tigeciclina demonstrou ser eficaz contra cepas resistentes; no entanto, é essencial monitorar
de perto a resposta ao tratamento e considerar mudangas terapéuticas, quando necessario.
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INTRODUCTION

Infections caused by Acinetobacter bau-
mannii are becoming an increasing concern for
healthcare facilities worldwide and are fre-
quently associated with hospital-acquired in-
fections that result in unfavorable clinical out-
comes for patients with prolonged hospital
stays. Management of these infections requires
rapid identification of the causative strain, iso-
lation of the infection source, and appropriate
selection of the antibiotic regimen!.

A. baumannii is a non-motile, gram-neg-
ative coccobacillus, catalase-positive, oxi-
dase-negative, and strict aerobe, classified as
a multidrug-resistant bacterium, especially in
intensive care units and burn units, making it
a significant source of nosocomial infections?.
Recognized as an important cause of hospital
infections and currently considered one of the
main contributors to the antibiotic resistance
crisis, this bacterium is classified among the
ESKAPE pathogens (Enterococcus faecium,
Staphylococcus aureus, Klebsiella pneumoniae,
A. baumannii, Pseudomonas aeruginosa, and
Enterobacter spp.), whose prevalence contin-
ues to rise globally3.

Multidrug-resistant (MDR) A. baumannii
infections are generally defined by resistance
to three or more classes of antibiotics, includ-
ing quinolones, cephalosporins, B-lactams,
aminoglycosides, and carbapenems?. Thera-
peutic options for multidrug-resistant A. bau-
mannii are limited, with polymyxins, either as
monotherapy or combined with other agents
(carbapenems, tigecycline, or rifampicin), being
the most commonly used treatments*.

Tigecycline, a tetracycline-class antibiot-
ic within the glycylcycline group, has demon-
strated high in vitro antibacterial activity and
is considered a last-resort treatment for mul-
tidrug-resistant A. baumannii infections®. How-
ever, clinical isolates of A. baumannii resistant
to tigecycline have recently emerged®, posing
a significant challenge in clinical management.

Antibiotic resistance has increased due to
the acquisition of mobile genetic elements such
as transposons, plasmids, and integrons, re-
sulting in the spread of multidrug-resistant
strains. The rising resistance to carbapenems,
which are used as last-resort antibiotics for
treating infections caused by multidrug-resis-
tant gram-negative bacteria, is particularly
concerning’.

Among these, carbapenem-resistant
Acinetobacter baumannii (CR-Ab) stands out as
a global problem since these strains frequently
exhibit resistance to nearly all available antibi-
otics, significantly complicating the treatment
of associated infections. Plasmid-mediated re-
sistance has been responsible for outbreaks of
extensively drug-resistant strains. This bacte-
rium can be identified by 16S ribosomal RNA, in
addition to a conserved region of seven house-
keeping genes: gltA, gyrB, gdhB, recA, cpn60,
gpi, and rpoD, using multilocus sequence typing
(MLST) technique®.

Hospitalized and vulnerable patients are
at increased risk of acquiring A. baumannii in-
fections due to its ability to penetrate through
skin and airway breaches. Most infections
caused by this bacterium occur in intensive
care unit patients, with ventilator-associated
pneumonia being the most common nosoco-
mial infection. The bacterium is capable of
causing a variety of infections including skin
and soft tissue infections, wound infections,
bacteremia, endocarditis, urinary tract infec-
tions, meningitis, and pneumonia.

A. baumannii strains can persist in the en-
vironment for prolonged periods, contributing
to the spread of multidrug-resistant pathogen-
ic strains”®. The most commonly affected sites
include the respiratory tract, surgical wounds,
blood, and urine. The majority of infections are
associated with trauma or invasive procedures,
which can rapidly progress to severe infections
such as pneumonia and bacteremia.

Mortality rates associated with A. bau-
mannii infections range from 40% to 60%,
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being higher in cases of ventilator-associated
pneumonia (40% to 70%) and bloodstream in-
fections (28% to 43%)’.

In this study, we describe a case of pul-
monary septic shock caused by a multidrug-re-
sistant Acinetobacter baumannii bacterial in-
fection in an immunosuppressed patient
admitted to an intensive care unit in the North-
ern Fluminense region. This case report was
approved by the Ethics Committee of the Fac-
uldade de Medicina de Campos, under CAAE
81425524.8.0000.5244. The approval number
corresponding to this submission is 6975137.

CASE DESCRIPTION

A 42-year-old male patient with a diag-
nosis of trisomy 21, neuropathy, and a surgical
history of hiatoplasty with gastric fundopli-
cation—subsequently resulting in gastrosto-
my—was admitted to a specialized healthcare
facility presenting with respiratory discomfort
and reports of febrile episodes. On physical
examination, the patient was awake and lucid
but exhibited limited interaction with the ex-
aminer. Pupils were isocoric and reactive to
light. He was hydrated, pale (++/4+), eupneic
in room air but with effort, and febrile (38 °C).
Cardiovascular examination revealed a regular
two-beat cardiac rhythm, no murmurs, blood
pressure of 110/80 mmHg, heart rate of 95
bpm, and symmetrical pulses. Respiratory ex-
amination showed universally audible vesicu-
lar breath sounds with transmitted rhonchi,
presence of secretions, and oxygen saturation
of 92% on room air. Extremities showed no
edema and were well perfused. The abdomen
was soft, depressible, non-tender on palpation,
and without signs of peritoneal irritation. After
admission, complementary exams were per-
formed, including chest computed tomography
(Figure 1), which demonstrated a small bilateral
pleural effusion causing restrictive atelectasis
of the adjacent parenchyma, with small consol-

idation foci in the lower lobes, as well as bron-
chial thickening with impacted areas in the
lower lobes of both lungs. Additionally, a small
esophageal hiatal hernia was observed. Given
these findings, an upper digestive endoscopy
was requested to rule out complications re-
lated to the patient’s previous gastric surgery.
The exam revealed pangastritis and recurrent
hiatal hernia, raising the suspicion of a twisted
or migrated fundoplication. Furthermore, find-
ings compatible with a urinary tract infection
(UTI) were identified through urinalysis, show-
ing massive pyuria and bacteriuria.

The patient was already receiving em-
pirical treatment with polymyxin B and flu-
conazole, a regimen that was maintained and
completed over 14 days due to his recent hos-
pitalization history and risk factors for multi-
drug-resistant infections, such as trisomy 21—a
syndrome associated with immunological dys-
functions, including impaired humoral and cel-
lular responses.

Following assessment, the patient’s con-
dition progressed, necessitating intervention
and transfer to the intensive care unit, where
orotracheal intubation was performed for sev-
en days. Peripheral venous access devices were
placed in the left femoral vein, and invasive ar-
terial pressure monitoring was established via
the left radial artery. Meropenem (1 g IV every 8
hours) and linezolid (600 mg IV every 12 hours)
were added to the treatment after initiation of
mechanical ventilation.

Blood cultures were collected (yielding
negative results for bacteremia), urine cul-
tures (also negative after antibiotic use), and
tracheal secretion cultures (collected one day
prior to extubation). The culture results are
shown in Table 1. The tracheal secretion cul-
ture was obtained by aspiration shortly before
extubation, based on clinical findings con-
sistent with resolving pulmonary infection.
Bronchoalveolar lavage via bronchoscopy was
not performed. This limitation, along with the
absence of more detailed radiological assess-

74 Rev. Cient. Fac. Med. Campos, v. 20, n. 1,

72-78, jan./jun. 2025



Septic shock of pulmonary origin due to multidrug-resistant Acinetobacter baumannii inan immunocompromised patient:

Case report

Figure 1. Chest computed tomography: Bilateral pleural effusion with diffuse alveolar infiltrates in the lower
lobes, restrictive atelectasis of the adjacent parenchyma, findings suggestive of pneumonia.

ment at the time of sampling, hindered defin-
itive differentiation between active infection
and bacterial colonization.

Table 1. Antibiogram results for A. baumannii isola-
ted from tracheal secretion culture.

Antibiotic Susceptibility MIC (ug/mL)
Amikacin R 16
Ciprofloxacin R >=4
Gentamicin R >=16
Meropenem R >=16
Ppedlin/
Tigecycline I <=0,5

Note: Interpretative criteria—S: susceptible, standard
dose; I: susceptible, increased exposure; R: resistant,
even with increased exposure; EI: indicates insufficient
evidence that the species in question is a suitable target;
(-): no breakpoint established.

After extubation, the patient was trans-
ferred to the ward, and antibiotic therapy was
continued until the scheduled completion date

without changes following antibiogram results,
as the patient showed progressive clinical im-
provement, remained afebrile, regained respi-
ratory function, and exhibited increased oxy-
gen saturation.

Supportive care included enteral feeding,
dipyrone (2 mL as needed for fever or pain),
omeprazole (40 mg IV once daily), quetiapine
(50 mg continuously every 12 hours), enoxapa-
rin 40 mg (subcutaneous once daily), motor and
respiratory physiotherapy with regular airway
suctioning, and contact precautions (red sign).

DISCUSSION

Treatment of multidrug-resistant (MDR)
A. baumannii strains is challenging due to the
limited options available. Generally, the use of
antibiotic combinations is considered the most
effective approach. However, an analysis of
studies has shown that although combination
therapy may result in better microorganism
eradication, it does not appear to significant-
ly impact mortality rates or length of hospital
stay'. Nonetheless, it is important to high-
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light that the use of multiple antibiotics may
increase the risk of antimicrobial resistance
development. This creates a clinical dilemma
that must be carefully evaluated by each phy-
sician on a case-by-case basis.

Sub-minimum inhibitory concentration
(sub-MIC) refers to antibiotic levels below
the minimum inhibitory concentration (MIC)
but still capable of affecting bacteria in some
way. Under sub-MIC conditions, bacteria are
more likely to develop mutations in response
to drug treatment'?. Additionally, exposure to
sub-MIC concentrations of certain antibiotics
has been observed to increase bacterial muta-
tion rates, potentially accelerating the devel-
opment of drug resistance?s.

Due to the rising number of multi-
drug-resistant superbugs, the need to avoid
empirical treatment of infections should be
widely disseminated. Although it requires
some time, a precise decision-making meth-
od involves requesting cultures with antibiotic
susceptibility testing and, after analysis of the
report, selecting the best drug with appropri-
ate dose and exposure time adjustments. In
the case described, the microorganism isolat-
ed from the tracheal secretion showed resis-
tance to amikacin, ciprofloxacin, gentamicin,
meropenem, and two drugs with low evidence
of efficacy (EI), but which, upon evaluation
of the epidemiological cutoff, could be con-
sidered for use: piperacillin/tazobactam and
tigecycline.

According to a technical note produced
by the Brazilian Committee on Antimicrobial
Susceptibility Testing (BrCAST), the evaluation
of the epidemiological cutoff value (ECOFF) for
Acinetobacter spp. is based on the following
criteria: MIC < 0.5 mg/L — the antibiotic may
be used with caution depending on the infec-
tion site and severity; MIC > 0.5 mg/L — high-
dose use may present therapeutic activity but
should be applied cautiously in cases of sepsis
and pulmonary infections; MIC > 1.0 mg/L —
use of the drug is not recommended!*.

Thus, evaluating the patient's antibiogram,
piperacillin/tazobactam showed an MIC = 128
and should be excluded as a treatment option.
On the other hand, tigecycline presented an
MIC < 0.5, indicating its use based on the tech-
nical note interpretation.

Tigecycline, a semi-synthetic glycylcy-
cline derivative, functions by inhibiting bac-
terial protein synthesis through high-affinity
binding to the bacterial 30S ribosome®. Its
efficacy has been demonstrated both in labo-
ratory tests and clinical settings against cer-
tain multidrug-resistant A. baumannii strains,
leading to its approval for patients older than
eight years by the European Medicines Agen-
cy (EMA). Consequently, tigecycline is widely
used to treat infections caused by this micro-
organism'®. Similar cases to the one presented
have been reported with therapeutic success
following bacterial isolation and detailed anti-
biogram analysis.

A patient with severe pneumonia and mul-
tiple risk factors for Acinetobacter baumannii
infection, such as prolonged use without clinical
improvement of multiple broad or ultra-broad
spectrum antibiotics (amoxicillin, azithromycin,
aztreonam, cefotaxime, and meropenem), inva-
sive procedures (mechanical ventilation support
for 14 days), and prolonged ICU stay (up to 20
days), achieved therapeutic success with clin-
ical improvement and culture negativity after
extended tigecycline use for five weeks, sug-
gesting that even an antibiotic with intermedi-
ate susceptibility, as monotherapy, reached the
expected outcomes when dose adjustment and
exposure time were optimized".

It is important to emphasize that patients
with Down syndrome exhibit reduced humor-
al response, placing them at higher risk for
developing autoimmunity, malignancies, and
infections that are difficult to manage and re-
solve. In adults, an aberrant lymphocyte phe-
notype is commonly observed, characterized
by a decrease in naive/memory T cell ratios
and a reduction in switched memory B cells’.
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Analyzing the successful management
and antibiogram results, tigecycline emerges
as the most promising option for the patient’s
treatment, especially when combined with
meropenem and linezolid already in use, or
even considering the possibility of monother-
apy and de-escalation of the prescribed anti-
biotics. However, due to the patient’s sensitiv-
ity and the complexity of his clinical condition,
it was decided to monitor the response to the
previously administered medications. While
receiving multidisciplinary care in the ward,
the patient showed progressive improvement
in oxygenation parameters, with an average
increase of approximately 2% in oxygen sat-
uration on room air per day during daytime,
reaching 96% at the last assessment. He re-
mained afebrile, with reduced respiratory ef-
fort and without the use of opioid analgesics
(nalbuphine 10 mg prescribed at the physi-
cian’s discretion).

Although the antibiogram indicated a
potentially more effective therapy, the objec-
tive was achieved without altering the initial
approach. It is important to emphasize, how-
ever, the significance of bacterial isolation and
therapeutic reassessment in cases of clinical
deterioration.
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