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Abstract. Acinetobacter baumannii (Ab) is a well-known nosocomial pathogen that has emerged as a cause of commu-
nity-acquired pneumonia (CAP) in tropical regions. Few global epidemiological studies of CAP-Ab have been published to
date, and no data are available on this disease in France. We conducted a retrospective chart review of severe cases of
CAP-Ab admitted to intensive care units in R�eunion University Hospital between October 2014 and October 2022. Eight
severe CAP-Ab cases were reviewed. Median patient age was 56.5 years. Sex ratio (male-to-female) was 3:1. Six cases
(75.0%) occurred during the rainy season. Chronic alcohol use and smoking were found in 75.0% and 87.5% of cases,
respectively. All patients presented in septic shock and with severe acute respiratory distress syndrome. Seven patients
(87.5%) presented in cardiogenic shock, and renal replacement therapy was required for six patients (75.0%). Five cases
(62.5%) presented with bacteremic pneumonia. The mortality rate was 62.5%. The median time from hospital admission to
death was 3 days. All patients received inappropriate initial antibiotic therapy. Acinetobacter baumannii isolates were all sus-
ceptible to ceftazidime, cefepime, piperacillin-tazobactam, ciprofloxacin, gentamicin, and imipenem. Six isolates (75%)
were also susceptible to ticarcillin, piperacillin, and cotrimoxazole. Severe CAP-Ab has a fulminant course and high mortality.
A typical case is a middle-aged man with smoking and chronic alcohol use living in a tropical region and developing severe
CAP during the rainy season. This clinical presentation should prompt administration of antibiotic therapy targeting Ab.

INTRODUCTION

Acinetobacter baumannii (Ab) is a gram-negative, nonfer-
menting coccobacillus typically found in water and soil.
This nosocomial pathogen1 is known to cause ventilator-
associated pneumonia and is associated with prolonged
length of hospital stay and high mortality.2,3 Over recent
decades, Ab has also emerged as a rare cause of community-
acquired pneumonia (CAP) in tropical and subtropical regions.
Community-acquired pneumonia due to Ab (CAP-Ab) often
has a fulminant course, with or without bloodstream infection,4

and is associated with very high mortality rates.5 The following
risk factors for severe CAP-Ab have been identified: chronic
alcohol use, smoking, chronic lung disease, chronic renal dis-
ease,6 and diabetes mellitus.4 Few global epidemiological
studies on CAP-Ab have been published to date,5–10 and no
data are available on this disease in France. The aim of this
case series report was to describe the clinical and micro-
biological characteristics of patients with severe CAP-Ab in
R�eunion Island, a French overseas department located in the
tropical Indian Ocean region.

MATERIALS AND METHODS

Study sample. All patients with a confirmed diagnosis of
severe CAP-Ab admitted to the two intensive care units
(ICUs) of R�eunion Island University Hospital (Saint-Denis and
Saint-Pierre sites) between October 2014 and October 2022
were retrospectively evaluated. The following definitions
were applied: Community-acquired pneumonia was defined
as pneumonia acquired outside the hospital and diagnosed
within 48hours of hospital admission, in accordance with

French guidelines.11,12 A diagnosis of severe CAP was
established according to the guidelines of the American
Thoracic Society.13 The rainy season was defined as the
period from November to April.14 Chronic alcohol use was
defined by an Alcohol Use Disorders Identification Test
(AUDIT-C) score greater than or equal to 10.
Microbiological investigations. Blood cultures and respi-

ratory samples (sputum samples from non-intubated patients
and tracheobronchial aspirates, bronchoalveolar lavages, or
protected distal samples from intubated patients) were sys-
tematically investigated. Microorganism identification was
performed by Gram staining and definite identification by cul-
turing. Identification was carried out using matrix-assisted
laser desorption ionization time-of-flight mass spectrometry.
Antimicrobial susceptibility testing was assessed by the disk
diffusion method or minimum inhibitory concentration deter-
mination using European Committee on Antimicrobial Sus-
ceptibility Testing breakpoints.

STATISTICAL ANALYSES

Data were expressed as total number (percentage) for cat-
egorical variables and as median (interquartile range [IQR])
for continuous variables.
Ethics and approval. This observational study was approved

by the French Ethics Committee of Infectious Diseases and
Tropical Medicine and was declared to the French National
Commission for Data Protection and Liberties (French Data
Protection Agency; #2226468). A written notice describing the
data collection process was provided to all participants or their
legally authorized representative.

RESULTS

Eight cases of severe CAP-Ab were included during the
8-year study period. Case summaries are shown in the
Supplemental Materials. Patients with a hospital-acquired
Ab infection were excluded (N5 50).
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Baseline characteristics. In our eight CAP-Ab cases, six
patients were male (75%) and two were female (25%). The
median age was 56.5years (IQR: 50–59years). Almost all
patients (seven of eight, 87.5%) were active smokers. Six
patients (75%) had chronic alcoholism (AUDIT-C score
$10). None of our patients had diabetes mellitus. Some
patients had other underlying diseases such as chronic
obstructive pulmonary disease, high blood pressure, cirrho-
sis, or immunosuppression. One had active cancer. Regard-
ing jobs and potential exposure, there was one farmer (living
in substandard housing), one tiler, one cleaning lady, one
unemployed patient, one retired mechanic, one retired police-
man, one trader working in Madagascar (last trip there was
2years previously), and one welder. Patient characteristics are
shown in Table 1.

Clinical presentation and outcomes. Six cases (75%)
occurred during the rainy season (November to April) and
five cases during the rainiest months of the year (January to
April). Most CAP-Ab patients presented with acute onset of
fever, shortness of breath, and cachexia (including asthenia,
anorexia, and/or weight loss). Few patients (two of eight,
25%) had sputum production. At admission, CAP-Ab patients
had a propensity to low absolute leukocyte count, low platelet
count, and elevated lactate levels. Laboratory findings on ICU
admission are summarized in Table 2. All patients progressed
to septic shock and acute respiratory distress syndrome
(ARDS). Six patients (75%) presented with severe ARDS,
defined as ratio of arterial oxygen partial pressure to fractional
inspired oxygen below 100 mmHg (PaO2/FiO2). Seven patients
(87.5%) presented with cardiogenic shock assessed by bed-
side cardiac ultrasonography and required the use of dobuta-
mine. Six patients (75%) needed renal replacement therapy
(RRT) for severe acidosis. The median Sequential Organ Failure
Assessment score was 9, and the median Simplified Acute
Physiology Score II was 63 (Table 1). The mortality rate in
our study was 62.5% (five of eight patients). The median time
from hospital admission to death was 3days (IQR: 2–4days).
Median ICU length of stay and duration of mechanical ventila-
tion was 2.5days (IQR: 2–11 and 2–7days, respectively).
Treatment and antimicrobial susceptibility.Most patients

(five of eight, 62.5%) had Ab bacteremia on presentation.
Five Gram stains (blood culture and/or respiratory samples)
showed gram-negative bacilli. One showed gram-positive
cocci and gram-negative bacilli in sputum. Two were non-
contributory. All cultures became positive to Ab. Regarding
respiratory samples, three patients underwent tracheobron-
chial aspiration, two bronchoalveolar lavage, and three pro-
tected specimen brushing. No other pathogenic species
were cultured in the samples. The Ab isolates were all sus-
ceptible to ceftazidime, cefepime, piperacillin-tazobactam,
ciprofloxacin, gentamicin, and imipenem. Many (six of eight,
75%) were also susceptible to ticarcillin, piperacillin, and
cotrimoxazole. Strain susceptibilities are shown in Table 3.
All patients received inappropriate initial antibiotic therapy.
Six patients (75%) received a third-generation cephalosporin
(ceftriaxone or cefotaxime) and a macrolide. One received
ceftriaxone alone, and one received amoxicillin-clavulanic
acid. Treatment was adapted considering clinical severity
and/or germ identification. The mean delay between

TABLE 1
Demographics, clinical features, and outcomes of eight episodes of
community-onset Acinetobacter baumannii pneumonia in R�eunion

Island (2014–2022)

Parameters CAP-Ab Value (N 5 8)

Demographics
Age (years) 56.5 [50–59]
Male Sex 6 (75)
BMI (kg/m2) 21.5 [18–22]
Rainy Season 6 (75)

Comorbidities
Diabetes Mellitus 0
Chronic Alcohol Use 6 (75)
Tobacco Use 7 (87.5)
Chronic Lung Disease 3 (37.5)
HBP 2 (25)
Chronic Renal Failure 0
Chronic Liver Disease 1 (12.5)
Immunosuppression 1 (12.5)

Symptoms in Previous 48Hours
Cough 3 (37.5)
Dyspnea 5 (62.5)
Fever 6 (75)
Pleuritic Chest Pain 3 (37.5)
Productive Cough 2 (25)
Blood-Stained Sputum 1 (12.5)
Cachexia 5 (62.5)
Time from Symptom Onset to

Presentation, days
5 [2.5–10.5]

Severity
SAPS II 63 [52.5–77.5]
SOFA Score 9 [7–10]
CURB-65 2 [1–3]
Septic Shock 8 (100)
Cardiogenic Shock 7 (87.5)
ARDS 8 (100)
Severe ARDS 6 (75)
PaO2/FiO2 (nadir), mmHg 80 [75.5–105]
RRT 6 (75)

Outcomes
ICU Length of Stay, days 2.5 [2–11]
Length of MV, days 2.5 [2–7]
Mortality 5 (62.5)
Time to Death after Hospitalization, days 3 [2–4]
ARDS 5 acute respiratory distress syndrome; BMI 5 body mass index; CAP-Ab 5

community-acquired pneumonia due to Acinetobacter baumannii; HBP 5 high blood
pressure; ICU 5 intensive care unit; MV 5 mechanical ventilation; PaO2/FiO2 5 ratio of
arterial oxygen partial pressure to fractional inspired oxygen; RRT 5 renal replacement
therapy; SAPS II 5 Simplified Acute Physiology Score II; SOFA 5 Sequential Organ Failure
Assessment. Data are expressed as number (%) or median [interquartile range]. Chronic lung
disease is defined as a recorded diagnosis of chronic obstructive pulmonary disease or
bronchiectasis. Chronic alcohol use is defined by an AUDIT-C score $10. Chronic liver
disease is defined as a recorded diagnosis of cirrhosis and chronic renal failure by the need for
hemodialysis. Severe ARDS is defined by a PaO2/FIO2 ratio#100mmHg. CURB-65 score for
pneumonia severity Alcohol Use Disorders Identification Test (AUDIT-C) score Ratio of arterial
oxygen partial pressure to fractional inspired oxygen below 100mmHg (PaO2/FiO2).

TABLE 2
Laboratory findings

Parameters CAP-Ab (N 5 8)

Laboratory Findings on ICU Admission
Hemoglobin, g/dL 13 [10.35–14]
Absolute Leukocyte Count, G/L 2.15 [0.57–3.84]
Platelet Count, G/L 103 [82.5–144]
Creatinine Levels, mmol/L 93 [73.5–129.5]
Bilirubin Levels, mmol/L 23.5 [9–40.5]
Prothrombin Time, % 65 [46–73]
Lactate levels, mmol/L 4.4 [3.05–6.2]
Creatine Phosphokinase Levels, mg/dL 294 [181–1,126]
Alanine Aminotransferase, UI/L 36 [31.5–60.5]
Troponin Levels, ng/mL 23 [17–370]
C-Reactive Protein Levels, mg/L 135 [74.5–325.5]
Bacteremia 5 (62.5)
CAP-Ab 5 community-acquired pneumonia due to Acinetobacter baumannii; ICU 5

intensive care unit. Data are expressed as number (%) or median [interquartile range].
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hospital admission and effective antibiotic therapy was
greater than 12 hours.
A summary is shown in Supplemental Figure 1.

DISCUSSION

This work is the first to describe the clinical and microbio-
logical characteristics of patients with severe CAP-Ab in
R�eunion Island, a French overseas department located in
the tropical Indian Ocean. Our case series complements the
literature on CAP-Ab in tropical and subtropical regions.
The eight cases of severe CAP-Ab described in this

work occurred over a period of 8 years, which corresponds
to an incidence of approximately 0.1 case per 100,000
people/year. This figure is lower than that reported in other
tropical regions. Thus, in tropical parts of Australia6,10 and
East Asia,5,8,9 the incidence has ranged from 0.6 to 1.8
cases per 100,000 people/year.5,6,10 Consistent with other
studies,4,5 the main clinical signs of severe CAP-Ab in our
series were fever, dyspnea, cough, and chest pain. Most of
our patients (75.0%) developed severe CAP-Ab during the
rainy season, including one man who was transferred from
the neighboring island of Mayotte (case #1) where the rainy
season lasts from December to April. A warm moist climate
has been shown to be a factor of CAP-Ab.4,7–9,15–17 In a
major prospective study conducted in tropical Australia,
83.0% of patients hospitalized for CAP-Ab had contracted
the disease during the rainy season.6

Mortality in our series was very high at 62.5%, a figure
considerably higher than that reported for severe CAP
caused by other microorganisms.18–21 Other studies of
CAP-Ab have reported mortality rates ranging from 42.0%
to 64.0%, with a median of 58.0%.5,7–10,15,22 The very high
mortality rate observed in our series is likely related to
patient severity on admission (median Simplified Acute
Physiology Score II of 63; median Sequential Organ Failure
Assessment score of 9; the CURB-65 [confusion, uremia,
respiratory rate, BP, age$ 65 years] score of 2). The median
time from hospital admission to death was 3days, confirm-
ing that the disease may have a fulminant course.5

All patients in our series progressed to septic shock.23

One study of CAP-Ab found a similar rate of septic shock
(92.0%),8 whereas others reported lower rates (from 58.0%
to 75.0%).5,6 The frequency of RRT has been shown to rise
with the frequency of septic shock.15 In our series, 75.0% of
cases required RRT for severe metabolic acidosis.24 By con-
trast, in the study by Leung et al.,5 15.8% of patients with

CAP-Ab required RRT for acute renal failure. Other studies
have reported rates of acute renal failure ranging from
49.0% to 75.0%, though without specifying whether evalu-
ated patients received RRT.6,9 The discrepancy in reported
rates of RRT in patients with CAP-Ab may be explained by
the fact that policies for the management of acute renal fail-
ure or septic shock vary greatly across ICUs.25,26 Cardio-
genic shock27 occurred in 87.5% of our patients, all of
whom had suspected acute septic myocarditis. To our
knowledge, only one study has described cardiogenic shock
in patients with CAP-Ab.15 The increasing use of bedside
ultrasound examination could, in the future, result in more
frequent observations of cardiogenic shock in patients with
severe CAP-Ab. All patients in our series rapidly progressed
to ARDS.28 Similarly, other studies of CAP-Ab have reported
rates of ARDS ranging from 75.0% to 88.0%.5,6,9,10

Consistent with other studies,5,6 five of our patients
(62.5%) developed bacteremic pneumonia. This is an inter-
esting finding, as bacteremia has been shown to be a poor
prognostic factor in patients with CAP.29,30 Three patients
(37.5%) in our series had disseminated intravascular coagu-
lation,31 though it should be noted that data on D-dimer
levels were missing for the other five patients. Rates of dis-
seminated intravascular coagulation ranging from 58.0% to
75.0% have been reported in patients with CAP-Ab.5,9 As in
other studies, thrombocytopenia and leukopenia were very
common in our patients.5,7,22

Half of the patients in our series were middle-aged men,
which is consistent with other studies.6,7 Moreover, 75.0%
were chronic alcohol users and 87.5% were smokers; one
patient had no history of smoking or chronic alcohol use,
and another was a former alcoholic. Alcohol use has also
been a risk factor for CAP-Ab in Australia and to a lesser
extent in East Asia.2,4,17 Studies have described how alcohol
consumption reduces immunity and/or increases Ab car-
riage in the throat of patients.16,32,33 Leung et al.5 reported a
statistically higher rate of smoking in patients with CAP-Ab
compared with patients with hospital-acquired Ab pneumo-
nia.5 In their review of case series of CAP-Ab, Dexter et al.4

found considerable variation in the frequency of smoking. In
contrast to other studies,6,8–10 none of the patients in our
series had diabetes mellitus. This finding is especially sur-
prising given that the prevalence of diabetes mellitus is
much higher in R�eunion Island than in mainland France. It
could be explained by underdiagnosis, as our patients were
less likely to consult health services because of their fre-
quent alcohol use. Another possible explanation is that dia-
betes mellitus does not constitute a risk factor for CAP-Ab in
R�eunion Island. Indeed, as the review by Dexter et al.4 indi-
cated, risk factors for CAP-Ab can vary across regions.
Community-acquired pneumonia is typically caused by

pathogens found in temperate regions, including Strepto-
coccus pneumoniae, Legionella spp., and the influenza
virus.34 To date, the etiology of CAP in R�eunion Island has
been investigated in only one comprehensive study.10 As a
result, severe CAP is currently managed based on French
and international guidelines,12,13 which do not specifically
target microorganisms found in tropical regions (e.g.,
Burkholderia pseudomallei and35–37 Yersinia pestis38). These
guidelines recommend initiating antibiotic therapy effective
against all strains of S. pneumoniae and Legionella spp.,
namely combination therapy with cephalosporin and a

TABLE 3
Antimicrobial susceptibility testing of the eight isolates causing

Acinetobacter baumannii community-acquired pneumonia

Antibiotics Susceptible Intermediate Resistant

Ticarcillin 6 (75) 2 (25) 0
Piperacillin 6 (75) 1 (12.5) 1 (12.5)
Piperacillin-Tazobactam 8 (100) 0 0
Ceftazidime* 7 (100) 0 0
Cefepime 8 (100) 0 0
Imipenem 8 (100) 0 0
Gentamicin 8 (100) 0 0
Co-trimoxazole 6 (75) 1 (12.5) 1 (12.5)
Ciprofloxacin 8 (100) 0 0

Data are expressed as number (%).
*N5 7 owing to lack of data.
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macrolide or monotherapy with a respiratory fluoroquinolone.
Acinetobacter baumannii strains are, however, intrinsically resis-
tant to macrolides and third-generation cephalosporins (with
the notable exception of ceftazidime).39 When CAP-Ab is sus-
pected, we suggest using cefotaxime with levofloxacin. Better
knowledge of the clinical and microbiological characteristics
of CAP-Ab in R�eunion Island and other tropical regions could
improve the management of affected patients while account-
ing for seasonality.
Five wild strains of Ab were identified in our series. The

eight isolated strains were susceptible to ceftazidime, cefe-
pime, piperacillin-tazobactam, and ciprofloxacin (Table 3), a
finding consistent with the literature.6,9,15,40,41 All patients in
our series received inappropriate initial antibiotic therapy.
The importance of early appropriate treatment to improve
the outcome of bacterial infections is well-known.6,23,42,43

Iwasawa et al.44 have suggested using Gram staining for the
early identification of Ab. In our series, five Gram stain tests
suggested that Ab was a causative pathogen of CAP, show-
ing gram-negative bacilli. More effective methods for the
identification of Ab include multiplex real-time polymerase
chain reaction45,46 and matrix-assisted laser desorption ioni-
zation time-of-flight mass spectrometry.47 Next-generation
sequencing48 could also be used for identification, though
cost, lead time, and availability may constitute obstacles to
the adoption of this technique.
Ultimately, improving patient outcome will require expert

advice from infectious diseases specialists and pharmacolo-
gists.47,49,50 Individual protocols for at-risk patients who
develop severe pneumonia during the rainy season may also
be needed.6 Future studies should compare severe CAP
caused by Ab versus other pathogens to help determine the
risk factors for severe CAP-Ab in R�eunion Island.

CONCLUSION

Severe CAP-Ab often has a fulminant course and is asso-
ciated with very high mortality. A typical case is that of a
middle-aged man with a history of smoking and chronic
alcohol use who lives in a tropical region and develops
severe pneumonia during the rainy season. This clinical pre-
sentation should prompt administration of antibiotic therapy
targeting Ab.

Received December 6, 2023. Accepted for publication February 12,
2024.

Published online June 4, 2024.

Note: Supplemental materials appear at www.ajtmh.org.

Acknowledgment: We thank Arianne Dorval, Languagewire Society,
and Delphine Nollet for translation services.

Disclosures: This work was submitted by Giacomo Rotini to the Uni-
versity of R�eunion in fulfillment of the requirement for the Postgradu-
ate Diploma in Intensive Care Medicine. Part of the data in this study
was submitted to the Soci�et�e de R�eanimation de Langue Française
(SRLF) 2023 conference in abstract form. This observational study
was approved by the French Ethics Committee of Infectious Dis-
eases and Tropical Medicine (CER-MIT) and was declared to the
French National Commission for Data Protection and Liberties (CNIL;
French Data Protection Agency, #2226468). A written notice describ-
ing the data collection process was provided to all participants or
their legally authorized representative.

Authors’ addresses: Giacomo Rotini, Axel de Mangou, Agathe
Combe, Julien Jabot, B�er�enice Puech, Laurence Dangers, Mathilde

Nativel, Nicolas Allou, and Charles Vidal, Department of Intensive
Care Medicine, Felix Guyon University Hospital, Saint-Denis,
R�eunion, France, E-mails: giacomo.rotini17@gmail.fr, demangou.
axel@hotmail.fr, agathecombe2@gmail.com, julien.jabot@chu-reunion.fr,
berenice.puech@chu-reunion.fr, laurence.dangers@chu-reunion.fr,
mathilde.nativel@chu-reunion.fr, nicolas.allou@hotmail.fr, and charles.
vidal@chu-reunion.fr. Guillaume Miltgen, Department of Microbiology,
Felix Guyon University Hospital, Saint-Denis, R�eunion, France, E-mail:
guillaume.miltgen@chu-reunion.fr.

This is an open-access article distributed under the terms of the
Creative Commons Attribution (CC-BY) License, which permits
unrestricted use, distribution, and reproduction in any medium, pro-
vided the original author and source are credited.

REFERENCES

1. Garnacho-Montero J, Timsit JF, 2019. Managing Acinetobacter
baumannii infections. Curr Opin Infect Dis 32: 69–76.

2. Peleg AY, Seifert H, Paterson DL, 2008. Acinetobacter baumannii:
Emergence of a successful pathogen. Clin Microbiol Rev 21:
538–582.

3. Falagas ME, Rafailidis PI, 2007. Attributable mortality of Acinetobac-
ter baumannii: No longer a controversial issue. Crit Care 11: 134.

4. Dexter C, Murray GL, Paulsen IT, Peleg AY, 2015. Community-
acquired Acinetobacter baumannii: Clinical characteristics,
epidemiology and pathogenesis. Expert Rev Anti Infect Ther
13: 567–573.

5. Leung WS, Chu CM, Tsang KY, Lo FH, Lo KF, Ho PL, 2006. Ful-
minant community-acquired Acinetobacter baumannii pneu-
monia as a distinct clinical syndrome. Chest 129: 102–109.

6. Davis JS, McMillan M, Swaminathan A, Kelly JA, Piera KE, Baird
RW, Currie BJ, Anstey NM, 2014. A 16-year prospective study
of community-onset bacteremic Acinetobacter pneumonia.
Chest 146: 1038–1045.

7. Serota DP, Sexton ME, Kraft CS, Palacio F, 2018. Severe
community-acquired pneumonia due to Acinetobacter bau-
mannii in North America: Case report and review of the litera-
ture. Open Forum Infect Dis 5: ofy044.

8. Chen MZ, Hsueh PR, Lee LN, Yu CJ, Yang PC, Luh KT, 2001.
Severe community-acquired pneumonia due to Acinetobacter
baumannii. Chest 120: 1072–1077.

9. Ong CWM, Lye DCB, Khoo KL, Chua GSW, Yeoh SF, Leo YS,
Tambyah PA, Chua AC, 2009. Severe community-acquired
Acinetobacter baumannii pneumonia: An emerging highly
lethal infectious disease in the Asia-Pacific. Respirology 14:
1200–1205.

10. Anstey NM, Currie BJ, Withnall KM, 1992. Community-acquired
Acinetobacter pneumonia in the Northern Territory of Australia.
Clin Infect Dis 14: 83–91.

11. French Ministry of Health, Youth and Sports, 2007. Technical
Committee of Hospital-Acquired Infection. Available at:
https://www.google.com/url?sa=t&source=web&rct=j&opi=
89978449&url=https://sante.gouv.fr/IMG/pdf/rapport_vcourte.
pdf&ved=2ahUKEwjho_fD-_6FAxWCUaQEHQWUBqUQFnoEC
BwQAQ&usg=AOvVaw3ntvuxmuJQTohjD7aBvHKx. Accessed
March 10, 2022.

12. Chidiac C; Soci�et�e de Pathologie Infectieuse de Langue Française,
Agency Française de S�ecurit�e Sanitaire des Produits de Sant�e,
2011. Systemic antibiotherapy for the treatment of lower respira-
tory tract infections. Community acquired pneumonia, acute
exacerbation of obstructive chronic bronchitis [in French]. Med
Mal Infect 41: 221–228.

13. Metlay JP, et al., 2019. Diagnosis and treatment of adults with
community-acquired pneumonia. An official clinical practice
guideline of the American Thoracic Society and Infectious Dis-
eases Society of America. Am J Respir Crit Care Med 200:
e45–e67.

14. de Mangou A, et al., 2022. Severe community-acquired pneumo-
nia in Reunion Island: Epidemiological, clinical, and microbio-
logical characteristics, 2016–2018. PLoS One 17: e0267184.

15. Falagas ME, Karveli EA, Kelesidis I, Kelesidis T, 2007. Commu-
nity-acquired Acinetobacter infections. Eur J Clin Microbiol
Infect Dis 26: 857–868.

SEVERE COMMUNITY-ACQUIRED ACINETOBACTER BAUMANNII PNEUMONIA 139

http://www.ajtmh.org
mailto:giacomo.rotini17@gmail.fr
mailto:demangou.axel@hotmail.fr
mailto:demangou.axel@hotmail.fr
mailto:agathecombe2@gmail.com
mailto:julien.jabot@chu-reunion.fr
mailto:berenice.puech@chu-reunion.fr
mailto:laurence.dangers@chu-reunion.fr
mailto:mathilde.nativel@chu-reunion.fr
mailto:nicolas.allou@hotmail.fr
mailto:charles.vidal@chu-reunion.fr
mailto:charles.vidal@chu-reunion.fr
mailto:guillaume.miltgen@chu-reunion.fr
https://creativecommons.org/licenses/by/4.0/
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://sante.gouv.fr/IMG/pdf/rapport_vcourte.pdf&ved=2ahUKEwjho_fD-_6FAxWCUaQEHQWUBqUQFnoECBwQAQ&usg=AOvVaw3ntvuxmuJQTohjD7aBvHKx
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://sante.gouv.fr/IMG/pdf/rapport_vcourte.pdf&ved=2ahUKEwjho_fD-_6FAxWCUaQEHQWUBqUQFnoECBwQAQ&usg=AOvVaw3ntvuxmuJQTohjD7aBvHKx
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://sante.gouv.fr/IMG/pdf/rapport_vcourte.pdf&ved=2ahUKEwjho_fD-_6FAxWCUaQEHQWUBqUQFnoECBwQAQ&usg=AOvVaw3ntvuxmuJQTohjD7aBvHKx
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://sante.gouv.fr/IMG/pdf/rapport_vcourte.pdf&ved=2ahUKEwjho_fD-_6FAxWCUaQEHQWUBqUQFnoECBwQAQ&usg=AOvVaw3ntvuxmuJQTohjD7aBvHKx


16. Anstey NM, Currie BJ, Hassell M, Palmer D, Dwyer B, Seifert
H, 2002. Community-acquired bacteremic Acinetobacter
pneumonia in tropical Australia is caused by diverse strains of
Acinetobacter baumannii, with carriage in the throat in at-risk
groups. J Clin Microbiol 40: 685–686.

17. Wong D, Nielsen TB, Bonomo RA, Pantapalangkoor P, Luna B,
Spellberg B, 2017. Clinical and pathophysiological overview of
Acinetobacter infections: A century of challenges. Clin Micro-
biol Rev 30: 409–447.

18. Torres A, Serra-Batlles J, Ferrer A, Jim�enez P, Celis R, Cobo E,
Rodriguez-Foisin R, 1991. Severe community-acquired pneu-
monia: Epidemiology and prognostic factors. Am Rev Respir
Dis 144: 312–318.

19. Moine P, Vercken JB, Chevret S, Chastang C, Gajdos P, 1994.
Severe community-acquired pneumonia. Etiology, epidemiology,
and prognosis factors. French Study Group for Community-
Acquired Pneumonia in the Intensive Care Unit. Chest 105:
1487–1495.

20. Walden AP, et al., 2014. Patients with community acquired
pneumonia admitted to European intensive care units: An epi-
demiological survey of the GenOSept cohort. Crit Care 18:
R58.

21. Woodhead M, Welch CA, Harrison DA, Bellingan G, Ayres JG,
2006. Community-acquired pneumonia on the intensive care
unit: Secondary analysis of 17,869 cases in the ICNARC Case
Mix Programme Database. Crit Care 10 (Suppl 2): S1.

22. Rudin ML, Michael JR, Huxley EJ, 1979. Community-acquired
acinetobacter pneumonia. Am J Med 67: 39–43.

23. Rhodes A, et al., 2017. Surviving sepsis campaign: International
guidelines for management of sepsis and septic shock. Crit
Care Med 45: 486–552.

24. Van Vong L, Osman D, Vinsonneau C, 2014. Extra renal purifica-
tion in pediatric and adults’ ICU (SRLF, SFAR, GFRUP, SFD)
[in French]. Reanimation 23, doi: 10.1007/s13546-014-0917-6.

25. Zarbock A, Kellum JA, Schmidt C, Van Aken H, Wempe C,
Pavenst€adt H, Boanta A, Gerß J, Meersch M, 2016. Effect of
early vs delayed initiation of renal replacement therapy on
mortality in critically ill patients with acute kidney injury: The
ELAIN randomized clinical trial. JAMA 315: 2190–2199.

26. Gaudry S, et al., 2018. Timing of renal support and outcome of
septic shock and acute respiratory distress syndrome: A post
hoc analysis of the AKIKI randomized clinical trial. Am J Respir
Crit Care Med 198: 58.

27. van Diepen S, et al., 2017. Contemporary management of car-
diogenic shock: A scientific statement from the American
Heart Association. Circulation 136: e232–e268.

28. The ARDS Definition Task Force, 2012. Acute respiratory dis-
tress syndrome: The Berlin definition. JAMA 307: 2526–2533.

29. Tan Y, Shou K, Tang X, Kudinha T, Wang L, Guo Z, Akova M,
Zhuo C, 2017. Bacteremic and non-bacteremic pneumonia
caused by Acinetobacter baumannii in ICUs of South China:
A clinical and microbiological study. Sci Rep 7: 15279.

30. Kang CI, et al., 2013. Risk factors and pathogenic significance
of bacteremic pneumonia in adult patients with community-
acquired pneumococcal pneumonia. J Infect 66: 34–40.

31. Bollaert J, et al., 2002. Disseminated intravascular coagulations in
ICU [in French]. Reanimation 11: 567–574. Available at: https://
www.srlf.org/wp-content/uploads/2015/11/0212-Reanimation-
Vol11-N8-p567_574.pdf.

32. Smith MG, Des Etages SG, Snyder M, 2004. Microbial synergy
via an ethanol-triggered pathway. Mol Cell Biol 24: 3874–
3884.

33. Asplund MB, Coelho C, Cordero RJ, Martinez LR, 2013. Alcohol
impairs J774.16 macrophage-like cell antimicrobial functions
in Acinetobacter baumannii infection. Virulence 4: 467–472.

34. Cilloniz C, Martin-Loeches I, Garcia-Vidal C, San Jose A, Torres
A, 2016. Microbial etiology of pneumonia: Epidemiology, diag-
nosis and resistance patterns. Int J Mol Sci 17: E2120.

35. Lim TK, Siow WT, 2018. Pneumonia in the tropics. Respirology
23: 28–35.

36. Allou N, Martinet O, Allyn J, Bouchet B, Jaffar B, Andjee M-C,
Galas T, Traversier N, Belmonte O, 2017. Emergence of
melioidosis in the Indian Ocean region: Two new cases and a
literature review. PLoS Negl Trop Dis 11: e0006018.

37. Renou A, Miltgen G, Blond�e R, Jean F, Allyn J, Allou N, 2020.
Case report: Six new cases of melioidosis in the Indian Ocean
region: Comoros, Madagascar, Reunion Island. Am J Trop
Med Hyg 103: 1844–1845.

38. Ratsitorahina M, Rabarijaona L, Chanteau S, Boisier P, 2000.
Seroepidemiology of human plague in the Madagascar high-
lands. Trop Med Int Health 5: 94–98.

39. European Committee on Antimicrobial Susceptibility Testing,
2020. EUCAST Intrinsic Resistance and Unusual Phenotypes
v.3.2.pdf. Available at: https://www.eucast.org/eucast_news/
news_singleview?tx_ttnews%5Btt_news%5D=363&cHash=
35b63ab122f103c336075ad536565300. Accessed July 7,
2023.

40. Meumann EM, Anstey NM, Currie BJ, Piera KA, Kenyon JJ, Hall
RM, Davis JS, Sarovich DS, 2019. Genomic epidemiology of
severe community-onset Acinetobacter baumannii infection.
Microb Genomics 5: e000258. Available at: https://www.
microbiologyresearch.org/content/journal/mgen/10.1099/mgen.
0.000258.

41. Pailhori�es H, Belmonte O, Kempf M, Lemari�e C, Cuziat J,
Quinqueneau C, Ramont C, Joly-Guillou M-L, Eveillard M,
2015. Diversity of Acinetobacter baumannii strains isolated in
humans, companion animals, and the environment in Reunion
Island: An exploratory study. Int J Infect Dis 37: 64–69.

42. Kumar A, et al., 2006. Duration of hypotension before initiation
of effective antimicrobial therapy is the critical determinant of
survival in human septic shock. Crit Care Med 34: 1589–1596.

43. Battleman DS, Callahan M, Thaler HT, 2002. Rapid antibiotic
delivery and appropriate antibiotic selection reduce length of
hospital stay of patients with community-acquired pneumonia:
Link between quality of care and resource utilization. Arch
Intern Med 162: 682.

44. Iwasawa Y, Hosokawa N, Harada M, Hayano S, Shimizu A,
Suzuki D, Nakashima K, Yaegashi M, 2019. Severe community-
acquired pneumonia caused by Acinetobacter baumannii suc-
cessfully treated with the initial administration of meropenem
based on the sputum gram staining findings. Intern Med 58:
301–305.

45. Gadsby NJ, Russell CD, McHugh MP, Mark H, Morris AC,
Laurenson IF, Hill AT, Templeton KE, 2016. Comprehensive
molecular testing for respiratory pathogens in community-
acquired pneumonia. Clin Infect Dis Off Publ Infect Dis Soc
Am. 62: 817–823.

46. Monard C, et al., 2020. Multicenter evaluation of a syndromic
rapid multiplex PCR test for early adaptation of antimicrobial
therapy in adult patients with pneumonia. Crit Care 24: 434.

47. Wenzler E, Goff DA, Mangino JE, Reed EE, Wehr A, Bauer KA,
2016. Impact of rapid identification of Acinetobacter bauman-
nii via matrix-assisted laser desorption ionization time-of-flight
mass spectrometry combined with antimicrobial stewardship
in patients with pneumonia and/or bacteremia. Diagn Micro-
biol Infect Dis 84: 63–68.

48. Xu A, Zhu H, Gao B, Weng H, Ding Z, Li M, Weng X, He G,
2020. Diagnosis of severe community-acquired pneumonia
caused by Acinetobacter baumannii through next-generation
sequencing: A case report. BMC Infect Dis 20: 45.

49. Vazquez Guillamet C, Kollef MH, 2018. Acinetobacter pneumo-
nia: Improving outcomes with early identification and appropri-
ate therapy. Clin Infect Dis 67: 1455–1462.

50. South Australian Expert Advisory Group on Antimicrobial Resis-
tance, 2021. Community Acquired Pneumonia (Adults) Clinical
Guideline: Version No.: 2.0. Available at: https://www.sahealth.
sa.gov.au/wps/wcm/connect/9da8d680432af0a6a631f68cd21c
605e/CAP1Clinical1Guideline1%28Adults%29_v2_FINAL_
Jan20211%282%29.pdf?MOD5AJPERES&CACHEID5ROOT
WORKSPACE-9da8d680432af0a6a631f68cd21c605e-oqw
EVZ9. Accessed July 7, 2023.

ROTINI AND OTHERS140

http://doi.org/10.1007/s13546-014-0917-6
https://www.srlf.org/wp-content/uploads/2015/11/0212-Reanimation-Vol11-N8-p567_574.pdf
https://www.srlf.org/wp-content/uploads/2015/11/0212-Reanimation-Vol11-N8-p567_574.pdf
https://www.srlf.org/wp-content/uploads/2015/11/0212-Reanimation-Vol11-N8-p567_574.pdf
https://www.eucast.org/eucast_news/news_singleview?tx_ttnews%5Btt_news%5D=363&cHash=35b63ab122f103c336075ad536565300
https://www.eucast.org/eucast_news/news_singleview?tx_ttnews%5Btt_news%5D=363&cHash=35b63ab122f103c336075ad536565300
https://www.eucast.org/eucast_news/news_singleview?tx_ttnews%5Btt_news%5D=363&cHash=35b63ab122f103c336075ad536565300
https://www.microbiologyresearch.org/content/journal/mgen/10.1099/mgen.0.000258
https://www.microbiologyresearch.org/content/journal/mgen/10.1099/mgen.0.000258
https://www.microbiologyresearch.org/content/journal/mgen/10.1099/mgen.0.000258
https://www.sahealth.sa.gov.au/wps/wcm/connect/9da8d680432af0a6a631f68cd21c605e/CAP1Clinical1Guideline1%28Adults%29_v2_FINAL_Jan20211%282%29.pdf?MOD5AJPERES&CACHEID5ROOTWORKSPACE-9da8d680432af0a6a631f68cd21c605e-oqwEVZ9
https://www.sahealth.sa.gov.au/wps/wcm/connect/9da8d680432af0a6a631f68cd21c605e/CAP1Clinical1Guideline1%28Adults%29_v2_FINAL_Jan20211%282%29.pdf?MOD5AJPERES&CACHEID5ROOTWORKSPACE-9da8d680432af0a6a631f68cd21c605e-oqwEVZ9
https://www.sahealth.sa.gov.au/wps/wcm/connect/9da8d680432af0a6a631f68cd21c605e/CAP1Clinical1Guideline1%28Adults%29_v2_FINAL_Jan20211%282%29.pdf?MOD5AJPERES&CACHEID5ROOTWORKSPACE-9da8d680432af0a6a631f68cd21c605e-oqwEVZ9
https://www.sahealth.sa.gov.au/wps/wcm/connect/9da8d680432af0a6a631f68cd21c605e/CAP1Clinical1Guideline1%28Adults%29_v2_FINAL_Jan20211%282%29.pdf?MOD5AJPERES&CACHEID5ROOTWORKSPACE-9da8d680432af0a6a631f68cd21c605e-oqwEVZ9
https://www.sahealth.sa.gov.au/wps/wcm/connect/9da8d680432af0a6a631f68cd21c605e/CAP1Clinical1Guideline1%28Adults%29_v2_FINAL_Jan20211%282%29.pdf?MOD5AJPERES&CACHEID5ROOTWORKSPACE-9da8d680432af0a6a631f68cd21c605e-oqwEVZ9
https://www.sahealth.sa.gov.au/wps/wcm/connect/9da8d680432af0a6a631f68cd21c605e/CAP1Clinical1Guideline1%28Adults%29_v2_FINAL_Jan20211%282%29.pdf?MOD5AJPERES&CACHEID5ROOTWORKSPACE-9da8d680432af0a6a631f68cd21c605e-oqwEVZ9

