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We report a case of Acetobacter indonesiensis pneumonia
in a 51-year-old woman after bilateral lung transplantation. We found 2 other A. indonesiensis pneumonia cases
reported in the literature. All 3 cases involved complex
patients exposed to broad-spectrum antimicrobial drugs,
suggesting that this pathogen may be opportunistic and
highly drug-resistant.

A

51-year-old woman who had a medical history of hypersensitivity pneumonitis, extrinsic allergic alveolitis, and
short telomere syndrome was admitted to a local hospital in
Massachusetts, USA, for hypoxemic respiratory failure. The
patient was transferred to the tertiary care hospital in which
we practice in Boston, where she ultimately underwent a
bilateral lung transplant from a high-risk donor without induction immunosuppression. The donor lungs grew group
C Streptococcus, Peptostreptococcus micros, and Candida
albicans. The native lungs were culture-negative.
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The patient’s postoperative hospital course was complicated by fever, leukocytosis, anemia, thrombocytopenia, and
acute kidney injury. The clinical treatment team treated the
patient with trimethoprim/sulfamethoxazole (TMP/SMX)
and vancomycin; the latter was discontinued and piperacillin/tazobactam (14 days total) was administered after identification of P. micros in the donor’s lungs. On postoperative
day 21, 4 days after completion of her antimicrobial drug
therapy, the patient continued to have respiratory symptoms, and we cultured samples from a tracheostomy suction. A Gram stain of the tracheostomy suction fluid revealed
gram-variable coccobacilli. The next day, we also found 2
bronchioalveolar lavage specimens to be positive for gramvariable coccobacilli and considered them to be of the same
phenotype. The patient’s symptoms, along with the presence
of the organism in 3 separate and sequential samples, argued
against contamination.
Standard microbiological culture techniques revealed
a slow-growing organism that was catalase-positive, oxidase-negative, L-pyrrolidonyl-β-napthylamide hydrolysis–
negative, and vancomycin-resistant. We did not identify
the organism by using exhaustive phenotypic techniques.
We sequenced 16S rRNA (online Technical Appendix
Table,
https://wwwnc.cdc.gov/EID/article/24/3/17-0409Techapp1.pdf) and identified the organism as Acetobacter
indonesiensis; we deposited this sequence in GenBank (accession no. KP330469). Because of the rare occurrence of
this pathogen in humans (1,2), we achieved additional biochemical testing by using short- and medium-chain fatty
acid analysis, which provided additional evidence supporting sequence-based identification.
At the time of the infection, the clinical microbiology
laboratory at our hospital was not equipped with a matrixassisted laser desorption/ionization time-of-flight mass spectrometry bacterial identification platform. However, this
organism is not in any Food and Drug Administration–approved databases and therefore would not have been identified by using this instrumentation. Antimicrobial drug susceptibility testing using disk diffusion revealed an organism
that failed to demonstrate in vitro activity to ampicillin, levofloxacin, ciprofloxacin, cephalothin, cefotetan, ceftadazime,
cefepime, chloramphenicol, ertapenem, meropenem, piperacillin, aztreonam, thiosulfil/sulfamethizole, TMP/SMX, or
colistin. The isolate did, however, demonstrate in vitro activity against aminoglycosides, tetracyclines, imipenem, and
ceftriaxone. This drug susceptibility profile was similar to
the profile found against the A. indonesiensis organism identified in a previously reported case (2).
Although this patient’s isolate was resistant to the antimicrobial drugs she had received, her symptoms ultimately
resolved. On postoperative day 33, her respiratory function
had improved, and she was prescribed TMP/SMX (prophylaxis) and fluconazole at discharge.
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At the time the bacteria was speciated by 16S rRNA
gene sequencing, the patient’s infection had already resolved. The clinical record does not document any additional antimicrobial treatments she may have received
from other clinical teams, including the infectious disease,
transplant, and nephrology departments. This organism appeared in 3 consecutive respiratory specimens collected
when the patient’s symptoms worsened and raised concerns among the attending clinical teams of potential infection with an innately drug-resistant species. However, we
cannot definitively rule out the potential for colonization
because a combination of factors likely led to clinical improvement in the patient. The organism was not detected in
any subsequent bronchoscopies.
The genus Acetobacter encompasses a group of acetic acid–producing organisms that can survive at low
pH, largely occupy environmental niches, are used industrially to produce acetic acid products, and are not
generally thought to be human pathogens (1). Analysis of
the medical literature revealed 2 other documented clinical
cases of A. indonesiensis infection among humans (2,3).
The first case involved a patient with cystic fibrosis who
had undergone a recent lung transplant (2). Similar to
our case-patient, the patient had undergone bilateral lung
transplants and A. indonesiensis pneumonia subsequently
developed in both after a long course of broad-spectrum
antimicrobial drugs. The second case involved a child with
metachromatic leukodystrophy who was found to have A.
indonesiensis bacteremia after extensive nursing care and
invasive devices, including a port catheter thought to be the
source of the infection (3). As with the patient we report,
the patient in that report had been treated with a 2-week
course of pipericillin/tazobactam, although her initial diagnosis was bacteremia rather than pneumonia.
The case of A. indonesiensis human infection we report and both previous cases we found in the literature
involved chronically ill patients with complex medical
conditions who were exposed to a long course of broadspectrum antimicrobial drugs. Although the source of the
infecting organism in all 3 cases could not be definitively
determined, the similarities between the cases raise the
possibility that A. indonesiensis may represent a novel and
emerging opportunistic and highly drug-resistant pathogen.
Furthermore, the use of specific genotypic techniques such
as 16S rRNA sequencing may aid in the identification of
environmental organisms that are not identified by using
traditional microbiological techniques.
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Acetobacter indonesiensis Pneumonia after
Lung Transplantation
Technical Appendix
16S rRNA sequencing

For this analysis, the full-length 16S rRNA gene was amplified and sequenced in a set of
6 reactions to cover the entire length. All 6 sequencing reactions were successful, yielding a
contig of 1,349 base pairs (Genbank accession no. KP330469). A search of the Isentio RipSeq
16S database yielded a very strong match to Acetobacter indonesiensis with 99.3–100% identity
and 0.8% difference separating it from other species. CLSI guidelines specify identity cut-offs
for members of the alpha-Proteobacteria of 0.8% separation between species, thus making it is
possible to make an identity to the species level. To more accurately identify the organisms and
its phylogenetic relationships with the other Acetobacter species, maximum likelihood tree of
16S rRNA was built by using FastTree (1). To build the phylogenetic tree (Figure 1), 16S rRNA
full length sequences were collected from Ribosomal Database Project (2), including 9
Acetobacter species, and 2 other species as out groups and multiple sequence alignment was
done by Muscle v3.8.31 (3).
Additional Biochemical Analysis

Additional biochemical analysis was pursued to confirm the identity of the organism, due
to its rare occurrence in humans. Identification using long chain fatty acid analysis (Microbial
Identification System (MIS), MIDI, Inc.) revealed a fatty acid profile matching most closely
with Gluconacetobacter (Acetobacter) liquifaciens (0.483), Acetobacter pasteurianus (0.477) and
Acetobacter aceti (0.368), species closely related to Acetobacter indonesisensis (which is not in
the MIS library database). The organism was found to grow best at 30°C in tryptic soy broth.
Notably, short chain fatty acid analysis of the cultured media at 48 h revealed a large
chromatographic peak corresponding to acetate when the growth media was supplemented with
5% ethanol (Technical Appendix Figure 2). Antibiotic susceptibility testing was performed on
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sheep's blood agar plates, as the organism failed to grow on Mueller Hinton plates (Techncial
Appendix Table).
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Technical Appendix Figure 1. Phylogenetic tree showing the position of the patient isolate. The
numbers on the branches are local support values to estimate the reliability of each split in the tree.
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Technical Appendix Figure 2. Short chain fatty acid analysis using gas chromatography of Acetobacter
indonesiensis grown at 30°C for 48 hours in tryptic soy broth containing A) no ethanol and B) 5% ethanol.
Acetate peak labeled on chromatogram.*Internal standard peak.
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Technical Appendix Table. Antibiotic susceptibility testing results (KB zone diameters).
Antimicrobial drug
mm
Amikacin
12
Amoxicillin/clavulanic acid
10
Ampicillin
6
Aztreonam
6
Cefepime
6
Cefotetan
6
Ceftadazime
6
Ceftriaxone
18
Cephalothin
6
Chloramphenicol
6
Ciprofloxacin
6
Colistin
6
Ertapenem
6
Gentamicin
10
Imipenem
14
Levofloxacin
6
Meropenem
6
Minocycline
30
Nitrofurantoin
6
Piperacillin
7
Tetracycline
34
Thiosulfil/Sulfamethizole
6
TMP/SMX
6
Tobramycin
10
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