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Abstract

Background In recent years, Acinetobacter baumannii-calcoaceticus complex (ABC) infections have attracted
attention, mainly because of the impact of carbapenem-resistant isolates in hospital-acquired infections. However,
acute community-acquired ABC infections are not uncommon in warm and humid countries, where they are
responsible for community-acquired infections with specific clinical features. To date, such infection has not been
reported in France.

Case presentation We report the case of a 55-year-old non-immunocompromised patient living in France with no
known risk factors for community-acquired ABC infections who presented pneumonia with bloodstream infection
due to wild-type A. pittii. The outcome was favorable after 7 days of antibiotic treatment with cefepime. We confirmed
bacterial identification with whole-genome sequencing, and we examined the A. pitii core-genome phylogeny for
genomic clusters.

Conclusions This situation is uncommon in Europe and occurred after a heat wave in France with temperatures
above 38 °C. Herein, we discuss the possibility that this pneumonia may be emerging in the current context of global
warming.
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Introduction

Acinetobacter spp. is a nonfermenting gram-negative coc-
cobacillus. The genus is composed of over thirty species,
some of which are genomically close and clustered into
complexes, such as the Acinetobacter baumannii-calco-
aceticus complex (ABC), which is composed of A. bau-
mannii, A. nosocomialis, A. calcoaceticus and A. pittii [1].
In the clinical laboratory, ABC cultivation is easy since it
grows overnight on standard media under ambient atmo-
sphere. Even though its reservoir is environmental, this
bacterium is involved in healthcare-associated diseases in
hospitals [2] because of factors enhancing host coloniza-
tion and infection [3]. In addition, ABC shows increasing
rates of antimicrobial resistance, setting this genus as one
the ESKAPE list of priority pathogens with multidrug
resistance and high virulence for which new antibiotics
are urgently needed [4].

In Europe, ABC is typically involved in nosocomial
infections in intensive care units, such as ventilated
acquired pneumoniae and catheter-related infections [5,
6]. In contrast, it is an emerging cause of community-
acquired pneumonia, especially during the warm and
humid months in some tropical and subtropical countries
of Asia and Oceania [7, 8].

Community-acquired infections with ABC are charac-
terized by clinical features distinctive from nosocomial
infections [9]. Indeed, whereas nosocomial pneumonia
generally has an insidious onset, community-acquired
pneumonia caused by ABC is usually characterized by a
rapid and fulminant onset associated with sepsis, organ
failure and a high mortality rate [7, 8].

Table 1 Antibiotic susceptibility of the A. pitii strain isolated
Amoxicillin R

Amoxicilline - clavulanate acid
Ticarcillin

Ticarcillin - clavulanate acid
Imipenem

Meropenem

Ertapenem

Cefalexin

Cefotaxime

Cefepime

Tobramycin

Amikacin

Gentamicin

Fosfomycin
Trimethoprim/Sulfamethoxazole
Levofloxacin

v ni MK D KK K i i T TV VD VKL i i " DO

Ciprofloxacin (increased exposure)
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Case presentation

Here, we present the case of a 55-year-old non-immuno-
compromised male patient born in Vietnam and living in
France who had no history of travel abroad since 2010.
His main past medical history included type 2 diabetes,
treated with metformin (HbAlc<7%), well-controlled
high blood pressure with angiotensin-converting enzyme
inhibitor (perindopril) and calcium channel blockers
(amlodipine) and dyslipidemia treated with atorvastatin.
He had no history of surgery, smoking, alcohol or drug
abuse. He was retired in 2017 (former archivist), had no
children and lived in the Paris area in an apartment with
his wife. He had no pets at home.

During his vacation in the New Aquitaine region
(southwest side of France), he developed fever (up to
39 °C) with chills. The patient had no other symptoms
throughout 4 days. Once back home, he consulted his
general practitioner for persistent fever. The biologi-
cal analysis prescribed showed biological inflammation
with CRP=121 mg/L and leukocytes=19 G/L with poly-
nuclear neutrophil predominance, acute kidney failure
(creatinine=255 umol/L) and cytolysis up to 5 times nor-
mal (ASAT=178 UI/L, ALAT =250 UI/L) with anicteric
cholestasis (PAL=216 UI/L and GGT=190 UI/L). The
patient was then referred to the emergency department
of our hospital. The clinical examination was normal
apart from the persistence of fever, he had no signs of
severity and the qSOFA score was 0. An abdominal ultra-
sound was performed, which showed no renal abnor-
malities and no dilation of the intra- or extrahepatic bile
ducts. Two blood cultures were drawn, and the patient
was admitted to the hepatology department, where no
empiric antibiotic therapy was initiated in the absence of
signs of severity.

The evolution was marked by the persistence of an
isolated fever with chills. At the same time, renal func-
tion improved with rehydration, and the liver function
test improved spontaneously. Blood cultures taken at
entry and on subsequent days were positive for wild-type
Acinetobacter pittii (3 blood culture samples taken 24 h
apart). Standard MALDI-TOF (Bruker®) identification
from bacterial colonies on solid media culture was con-
firmed with rrs gene sequencing (Molzym®, Germany)
and identified A. pittii, a species belonging to the A.
baumannii-calcoaceticus complex. The strain displayed
a wild-type antibiotic resistance phenotype according
to the disk-diffusion method on Mueller-Hinton agar, as
recommended by the French Committee for Antimicro-
bial Susceptibility Testing (Table 1).

HIV, HAV, HBV, HCV and HEV serologies were nega-
tive. EBV and CMV serologies showed a pattern of previ-
ous infection. SARS CoV-2 PCR on nasopharyngeal swab
was negative.
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Antibiotic therapy with cefotaxime was started when
the blood culture was positive for gram-negative bacilli
(time to positivity 11, 9 h in aerobic environment) and
then changed to cefepime 2 g/8 h after bacteriologi-
cal identification. The exploration of the portal of entry
and staging for extension included a thoracic-abdom-
inal-pelvic CT scan on day 5, which showed alveolar
consolidation with air bronchograms in the middle lobe
associated with a right pleural effusion of moderate
size (Fig. 1A). No other abnormalities were detected.
Because the patient had already received 5 days of anti-
biotic treatment and did not show any pulmonary symp-
toms, no sputum culture was performed. Transthoracic
echocardiography was performed on day 7 and did not
show endocarditis signs. The evolution was rapidly favor-
able with antibiotic treatment: the patient became afe-
brile within 48 h, the biological inflammatory syndrome
decreased, and the control blood cultures were negative.
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Antibiotic treatment with cefepime was continued for 7
days. The patient was discharged home at the end of the
antibiotic treatment. At 3 months, the evolution of the
pulmonary infection was favorable at the clinical, biologi-
cal and radiological levels (Fig. 1B).

To further understand this unusual infection, we con-
firmed bacterial identification with whole-genome
sequencing (Illumina®). Pair-end reads were de novo
assembled with the SPAdes-based [10] Shovill algorithm
(https://github.com/tseemann/shovill). Species identi-
fication was performed using the KmerFinder approach
[11] in combination with phylogeny within the bacte-
rial species belonging to ABC. We identified two beta-
lactamase-encoding chromosomal genes, bla,nc_ 45 and
blagya_s00, by querying the Resfinder database [12],
which is consistent with phenotypic data. We com-
puted the core genome using Roary [13] using a MAFFT
alignment. Maximum-likelihood phylogenies using

Fig. 1 (A) Chest CT scan on day 5 of admission showing alveolar consolidation with air bronchograms in the middle lobe and right pleural effusion of
moderate size. (B) Chest CT scan at the 3-month follow-up showing partial regression of alveolar consolidation and complete regression of the right

pleural effusion
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Generalize Time Reversible model were set with PhyML
[14] into (i) ABC isolates (data not shown) and then (ii)
A. pittii isolates (Fig. 2), including external genomes pre-
viously published.

Discussion and conclusions

This case is of particular interest because of the clinical
presentation, which is unusual regarding the classically
described cases of community-acquired infections with
ABC in tropical countries [9, 15]. Despite blood stream
infection and delayed appropriate antibiotic treatment,
the patient did not experience fulminant infection, organ
failure or septic shock.

To our knowledge, this is the first case report of
a community-acquired infection with A. pittii in an
immunocompetent patient in France. In 2017, a French
group reported the case of a 45-year-old woman with
a history of smoking and systemic lupus, with commu-
nity-acquired cavitary pneumonia due to A. pittii [16].
In our case, apart from well-treated diabetes mellitus,
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our patient had no known risk factors for community-
acquired ABC infection, such as excessive alcohol con-
sumption, smoking, chronic lung disease or living in a
tropical or subtropical climate [17].

Data from the literature strongly hypothesized that
ABC inhabits a warm and humid environment, as sug-
gested by several studies conducted in Taiwan, Singapore
and Australia, which reported that more than two out
of three cases of community-acquired ABC infections
occurred during the hot and humid months [8, 15, 18].
Interestingly, this case occurred just after a remarkably
hot summer period in France, in a wet area (Gironde
estuary, close to the ocean), with unusually high tempera-
tures for the region and the time of the year (above 38 °C
with a peak at 43 °C) [19].

Data from our A. pittii isolate core-genome phylogeny
showed no predominant clusters or relationship between
the different perceived clades and the country of origin.
Thus, these data seem to point to exogenous risk factors
that should be confirmed by additional observations.
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Fig. 2 Core-genome phylogeny of A. pitti isolates. Phylogenetic tree of 38 A. pittii isolates combining 36 previously published genomes (assembly level:
chromosome and complete genome), 1 reference (A. baumannii — GCF_008632635) and the current clinical isolate (2212M120196), which is marked with
a black star. The latter does not cluster independently of the others, suggesting that it is likely to be only slightly distinct from the others in terms of its
core genome. Furthermore, metadata providing information on the country of isolation of the strain did not establish a link between geographic origin

and the associated genetic background. NC: unknown country of isolation
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Whether our case could be a consequence of global
warming remains hypothetical. This observation under-
lines the importance of being attentive to the evolution
of local epidemiology while acknowledging the varia-
tions linked to climate change. We may need to modify
our empiric antibiotic therapy to take into account these
emerging species if this situation becomes widespread.
On a larger scale, global climate change leads to a modi-
fied epidemiology of pathogens in a multifactorial pat-
tern [20, 21]: at the level of reservoir ecology but also in
vector-borne pathologies. In the field of infectious dis-
eases, some reports have pointed out the influence of
global warning in the increasing emergence of unusual
pathogens such as Vibrio parahaemolyticus [22, 23] and
Borrelia burgdorferi [24] in northern countries. These
reports probably reflect a new era in the field of infec-
tious disease: the emergence of new or rare pathogens.
From this perspective, the link with climate change forces
us to rethink the understanding of infections and their
distribution in time and space.
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