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Abstract

Background: Leclercia adecarboxylata is an emerging pathogen in the clinical setting. Initially considered an op-
portunist pathogen commonly associated with polymicrobial infections in immunocompromised individuals, recent evi-
dence recognizes this pathogen in healthy individuals and with a growing antibiotic resistance profile. We report the first
case of Leclercia adecarboxylata in cerebrospinal fluid of a young trauma patient and present a systematic review of the
literature. Patient demographics and clinical history, outcomes and treatments are outlined.

Methods: A systematic review identified relevant studies published through PubMed, Medline and ProQuest until
July 2015. Search terms included “Leclercia adecarboxylata” and “Esherichia adecarboxylata”. Non-human cases and
reports devoid of clinical infections were excluded.

Results: A total of 40 articles (51 patients including the current case) were identified and included in our analysis.
Patient age ranged from 24 weeks to 81 years old and included 18 female, 24 male, and 9 unknown. Immunocompro-
mised (n=32) and healthy patients (n=15) revealed clinical isolates from blood and wound cultures most commonly
(n=21 and 11). Sixteen isolates demonstrated antibiotic resistance. Thirty four cases were monomicrobial and fifteen
were polymicrobial. Patient treatment and clinical outcome are reported.

Conclusions: We present the most up to date review of Leclercia adecarboxylata infections. As the number of L.
adecarboxylata cases continue to expand so does our insight into its pathogenicity and role in human clinical infections.

Keywords: Leclercia adecarboxylata; Eschericia adecarboxylata; Ce-
rebrospinal fluid; Infection

Background

Leclercia adecarboxylata was once thought to be a relatively uncom-
mon pathogen [1]. Originally described by Leclerc in 1962 as Esche-
richia adecarboxylata, the development of more accurate identification
methods reclassified this facultative aerobic, Gram negative bacillus as
a member of the Enterobacteriaceae family [2]. It is a pathogen found
widely in nature, having been isolated from food, water, and other en-
vironmental sources, as well as a commensal organism in the gut flora
of some animals and humans [3-8]. This pathogen is often reported in
immunosuppressed hosts and as part of polymicrobial infections [3]. It
has been isolated from a number of specimens including blood; wound
exudate, synovial, cerebrospinal, and peritoneal fluid [4]. We intend to
present the most up to date summary of Leclercia adecarboxylata infec-
tions including patient demographics, details of clinical infection and
treatment protocols.

Case Report

A previously healthy 32-year-old female pedestrian was struck by a
motor vehicle at 35 miles/hr. Her injuries included skull fractures with
intracranial bleeding and orthopaedic injuries. The patient required im-
mediate EVD placement followed by hemicraniectomy and hematoma
evacuation. On day three, routine culturing of EVD fluid yielded heavy
Leclercia adecarboxylata found to be sensitive to ampicillin, ceftriax-
one, gentamycin and meropenem. The infectious disease team recom-
mended treatment with Meropenem (1 gram q8h). Multi-organ failure
secondary to sepsis, declining neurological status and poor prognosis
ultimately lead to the decision to withdraw care. On day 10 the patient
was extubated and passed away.

Methods
Search strategy and selection criteria

A systematic review identified relevant studies published through
PubMed, Medline and ProQuest until July 2015. Search terms included
“Leclercia adecarboxylata” and “Esherichia adecarboxylata”.

All study types were included in the initial search, including ab-
stracts and pending publications available. Non-electronic versions
were requested. Bibliographies were reviewed to identify additional
studies. Inclusion criteria required the publications to be pertaining to
human subjects. Literature void of clinical infections were excluded.
Non-English studies were excluded unless abstracts or translated data
were available.

Two authors (J.S. and H.S.) independently reviewed the articles.
Disagreements on consensus of inclusion or exclusion were arbitrated
by a third author (J.M.).
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Data extraction and outcomes

Title, author, journal and impact factor, publication year and study
type were recorded. Data collected included the following: (1) Patient
demographics (2) Past medical history (3) Clinical history surrounding
infection (4) Co-infection of microorganisms (5) Antibiotic resistance
(6) Intervention and treatment (7) Patient outcome.

Results

Study selection

Using the previously described search method, 165 articles were
identified. Ninety-nine articles did not meet inclusion criteria and 40
duplicates were removed. The remaining 27 articles were screened by
title and abstract. Review of the full articles yielded an additional twen-
ty-three papers and secondary assessment of inclusion criteria excluded
an additional five (Figure 1).

A total of 50 patients from 40 sources were included in our review.
Six articles included more than one case [7,9-13]. The remaining 34 ar-
ticles presented singular cases. Two case reports were published with
reviews of the literature [4,6]. Eight patient cases were identified in the
reviews of the literature that where unavailable to access (electronically,
by loan, or no longer available in print) [12,14-18]. Data was extracted
from these articles to be included in our analysis. No higher level of
evidence publication was identified (case series and case reports only).

Study characteristics and quality assessment

Methodological quality assessment using Jadad composite scale
and MINORS could not be completed due to the low level of evidence.
A modified CARE (Case Report) checklist [19] for case report and jour-
nal impact factor were alternatively assessed to comment on quality.
Impact factor of journals ranged from 0 - 9.177 (mean 2.39). The CARE
checklist score ranged from 17-28 of the possible 30 points attainable.
Patient cases identified in the reviews of the literature were included
in our data extraction without being applied to the CARE checklist if
they were unavailable. The Newcastle-Ottawa Assessment Scale (NOS)
for assessing the quality of nonrandomized studies was applied to the

Results derived from PubMed,
Medline and ProQuest (n= 165)

Excluded (n=98)

+ Not clinical infection

+ English data unavailable
+ Non-human case

> Duplicate studies (n= 40)

Studies screened by title or abstract (n= 27) |

¥

" Secondary references retrieved (n=23)

Excluded (n=5)

+ Not clinical infection

+ English data unavailable
¢ Non-human case

v

Included in review (full articles, abstracts, data
available from other articles) (n= 40)

Figure 1: Study selection flow chart.

case series retrieved [19]. The three themes, selection, comparability
and exposure, were applied to Prakash, Anuradha, Temegsen, and For-
rester, scoring two, three, four and two stars respectively. Other sources
of potential bias were examined for during the course of our review and
further outlined in the discussion.

Outcomes

Patient demographics and pertinent clinical data were extracted
by two independent investigators and recorded in Table 1 [20-43]. Our
case was included in the analysis that follows. Fifty-one cases comprised
of eighteen female, twenty-four male, and nine unknown patients rang-
ing in age from 24w to 81 years. Six pediatric patients were identified
(24w, 26w, 8mo, 5yr, 8yr, 11yr). Four patient cases had no past medi-
cal history included and nine were reported as previously healthy. The
remainder of the subjects (n=38, 71%) had concomitant comorbidities
and/ or immunocompromised states. These included patients with his-
tory of substance abuse, patients undergoing chemotherapy, and chron-
ic systemic diseases such as end-stage-renal-disease and cardiovascular
disease (Table 1). Of the previously healthy patients, Leclercia isolates
were identified in six wound cultures following trauma, in a tracheal
aspirate, gluteal abscess aspirate, blood following a burn, stump wound,
foot wound, and in the CSF fluid of the current case presented.

Leclercia adecarboxylata was isolated from a variety of sources of
which blood and wound cultures were most frequently (seventeen and
eleven respectively). Thirty-four cases were monomicrobial and fifteen
were polymicrobial (two not reported).

Twenty-six Leclercia isolates were susceptible to all antimicrobials
tested. Eight cases did not comment on antibiotic resistance and the re-
mainder had varying resistance to sulfamethoxazole and trimethoprim,
broad and extended spectrum beta-lactams, aminoglycoside, cephalo-
sporin, and fosfomycin antibiotics (Table 2). The majority of patients
improved with the appropriate antibiotic course tailored to the mi-
crobe’s sensitivity profile. Antibiotic choice and duration of treatment
are presented in Table 2 (duration or antibiotic choice not recorded if
unavailable). There were four cases which resulted in death including
the current case presented.

Discussion

Emerging antimicrobial resistance is beginning to distinguish this
as a potentially difficult pathogen [21]. Of the antimicrobial resistance
profiles reported, nineteen were pansensitive. In vitro studies show this
pathogen to be naturally resistant to lincosamides, ketolides, strepto-
gramins, linezolid, glycopeptides, penicillin G, oxacillin, erythromycin,
roxithromycin, clarithromycin, rifampicin, fusidic acid, and fosfomycin
[22] The appearance of extended beta-lactamase resistance proves to
pose a threat to clinicians in their treatment choices [23]. An optimal
antibiotic regime has not been established for this pathogen as of yet,
but with further research and clinical experience one can be founded
[24]. The clinician should be aware of the emergence of resistance
Leclercia strains and tailor treatments based on sensitivities of their
case at hand.

Leclercia adecarboxylata is often described as an opportunistic
pathogen [3]. The majority of patients had underlying medical issues
or immunocompromised states. These included alcohol abuse, cancer,
and chronic systemic diseases such as end-stage-renal-disease and car-
diovascular disease. Our study highlights this rare pathogen as a cause
of infection predominantly in the immunocompromised host as other
authors have previously suggested. Of absolute paramount, Leclercia
adecarboxylata also is a threat in previously healthy patients.
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Reference ID Co-morbidities Clinical infection Culture source Co-infecting organisms
Stock et al. [20] 32F | Multi-system trauma Sepsis following open skull fracture | CSF None
Severe head injury following MVA,
Prakash et al. [13] 41 M |None developed ventilator-associated Tracheal aspirate None
pneumonia (VAP)
ACA aneurysm with sub-arachnoid
32F |None hemorrhage, multiple surglc'al pro— Tracheal aspirate None
cedures and prolonged ventilation,
then developed VAP
. Vertebral tuberculosis, laminectomy
32M HIv posmw_a $0D4 count 180) and and C6-7 decompression, POD#5  Tracheal culture None
non-Hodgkin’s lymphoma .
pneumonia
Anuradha [7] 31F |None 1.Wk hx of foul smelling vaginal Vaginal discharge None
discharge
50M None Gluteal abscess Pus None
Kashanietal.[8]  43F Asthma Ulcerative colitis, PICC line and gy, 4 None
sepsis
Keren et al. [21] 46 M | None Soft tissue mfecnon dorsum Of,lef.t Wound swabs Enterobacter cloacae
foot (laceration from surfboard’s fin)
Haji et al. [22] 70M | None Arthrfms in the DIP and PIP joints of Blood None
the fingers
Chao et al. [23] 48 F | Diabetic nephropathy, on PD PD peritonitis Dialysate None
De Maurietal. [24] 81 M |ESRD secondary to HTN, on HD Sepsis post dialysis Blood None
Nelson et al. [25] 24w F  Premature Gastric perforation Blood None
Zapor et al. [6] 25M | None Chromc infection secondary to for- Gluteus abscess None
eign body
Bali et al. [3] 32M None Peritonsillar abscess Aspirate (PTA) None
Tam and Nayak [26] |81 M  Diabetes, gout, and HTN Right leg cellulitis Wound S. aureus, S. pyogenes,
E. cloacae
Shin et al. [27] 47 F | Chemotherapy for breast Ca Sepsis Blood, PICC line None
Forrester et al. [4] 55M |EtOH abuse, multi-system trauma  Sepsis Blood, CVC line Snf aneumon/ae, H. influ-
Premature, respiratory distress, .
Myers et al. [28] 26w F previous coag neg staph (CONS) Sepsis Blood None
Shah et al. [2] 8M Acute lymphoid leukemia Cellulitis Wound None
Fernandez-Ruiz[9] 81 M ESRD secondary to DM, ‘rad|cal ne- Sepsis Blood from tunneled catheter None
phrectomy for adenocarcinoma
HD for ESRD secondary to HTN,
72M  immunosuppresion for heart trans- | Sepsis Blood from tunneled catheter P. agglomerans
plant
Lee etal. [1] 4gF  Endometrial adenocarcinomaand g, o it Blood None
radiotherapy
Dalamaga et al. [29] 53 M |4 % TBSA chemical burn Sepsis Blood None
Dalamaga et al. [30] 30 M | T10 parapalegic Sepsis Urine None
Corti et al. [31] 37M  Multisystem trauma MVC Stump infection following BKA Surgical wound fp ;"’”’ge”“s’ Absidia
: Hepatitis C cirrhosis, . . i
Kim et al. [32] 71M ; Sepsis Blood, peritoneal fluid None
hepatocellular carcinoma
.[J:;)?\)/]er Saenz et al. 81 F | Diabetes mellitus Gangrenous calculous cholecystitis | Biliary fluid None
Hess et al. [5] 40 F |None Right foot wound Abscess None
Sawamura et al. [34] Ennc;wn Bladder malignancy Unknown Urine E. faecalis
Beltran et al. [35] Un- Diabetes mellitus Unknown Wound None
known
Mazzariol et al. [36] |58 M | Acute myeloid leukemia Unknown Blood None
Perez-Moreno et Un- . " ) .
al. [37] known Unknown Septic arthritis Synovial fluid None
Rodriquez et al. [38] Er:gwn ESRD, peritoneal dialysis Unknown Peritoneal fluid A. iwoffii
De Baere etal. [10]  78yo F Can({lda sepsis an_d hospital- Bllla_ry pancreatitis and chole- Gallbladder tissue Streptococcus spp., En-
acquired pneumonia cystitis terococcus spp.
Pneumonia and C. albicans sepsis . . "
80 F post 4 vessel CABG Sepsis Blood E. faecalis, E. hermanii
Longhurst and West ME Acute lymphoid leukemia Mucositis, diaper dermatitis, and an Blood S. aureus

[39]

anal fissure
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Fattal and Deville

ESRD of unknown etiology and

40] 5M dialysis Sepsis post dialysis Peritoneal fluid None
Multiple myeloma treated with
De la Obra [41] 42 F |chemotherapy and bone marrow Sepsis following BMT Blood None
transplant (BMT)
Lee, et al. [42] 48 F Leiomyosarcoma and chemo- Sepsis Blood E. hermannii
therapy
Hwang, etal. [14] 60 M E'Etefgr ESRD secondary to dia- g i Dialysate None
Martinez, et al. [15] Un- Diabetes mellitus Unknown Wound None
known
Temesgen, et al. [11] 43 F | None Right calf cellulitis secondary to Wound S. aureus
trauma
E. cloacae, C. freundii, S.
penumoniae, S. maltophil-
35M None Crush injury to right foot causing Wound ia, anq spp. of Coryne-
compound fractures bacterium, Acremonium,
Penicillium, Mucor, Entero-
coccus, Geotrichum
23 M |None Foot punctured with nail Wound A. calcoaceticus, E. ag-
glomerans
35F  Acute nonlymphocytic leukemia Fever following allogenem bone Blood None
marrow transplantation
54 M Still s dlsea_se, post-op inguinal RLL pneurmonia Sputum E coli, K. oxytoca, H.
hernia repair influenzae
Dudkiewicz and Sze- Un- Bacterial endocarditis patients, .
Unknown Cardiac valve Unknown
wczyk [16] known other not reported
Daza et al. [17] Un- Cirrhosis Unknown Blood None
known
Caietal. [12] tJr::wn Previous four-vessel CABG Unknown Blood None
Un- Unknown Unknown Gallbladder Unknown
known
Otani and Bruckner 8 mM Infant on TPN with intestinal atresia Unknown Blood None

(18]

Table 1: Reported cases of Leclercia Adecarboxylata infection.

Reference Antibiotic resistance Treatment Outcome
Current case Susceptible to all Meropenem 1 g IV g8h Death
Prakash et al. [13] Susceptible to all but ampicillin Amikacin 80 mg IV daily Recovered

Susceptible to all Imipenum 1 g IV g6h and amikacin 80 mg IV daily x 1 wk Recovered
Susceptible to all Death
Anuradha [7] Susceptible to all but fosfomycin Moxifloxacin 400 mg once daily for 10 days Recovered
Susceptible to all Doxycycline 100 mg BID for 10 days Recovered
Kashani et al. [8] Susceptible to all Ceftriaxone IV Recovered
. Empirically with amoxicillin-clavulanate IV and ciprofloxacin, then amoxicillin-clavulanate
Keren etal. [21] Suscepltible to all was stopped, and the patient was treated with ciprofloxacin PO for 14 days Recovered
Haiji et al. [22] Tazobactam/piperacillin
Chao et al. [23] Susceptible to all Ir?trape!honeal cefazolin and ceftazidime empirically, then Intraperitoneal cefazolin was Recovered
discontinued
Gentamicin IV x 1w
De Mauri et al. [24] Susceptible to all Amoxicillin-Clavulanic acid 500 mg Recovered
BID x 3w lock therapy with gentamicin 15 mg/ml x 4w
. Exploratory laparotomy and primary closure of perforation
Nelson et al. [25] Suscepible to all Empirical IV ampicillin, gentamicin and clindamycin x 7d followed by cefotaxime x 3w Death
Amoxicillin-Clavulanate, Ampicillin- . .
Zapor et al. [6] Sulbactam, Cefazolin C|prqf|oxacm_750 mg BID x 10d Recovered
Surgical debridement
1&D followed by Clavulin 1.2 gm
Bali et al. [3] Susceptible to all TID and metronidzole Recovered
500 mg TID IV and oral
Tam and Nayak [26] Susceptible to all Empirical clindamycin, vancomycin and ceftazadime.followed by 10 days of cefixime Recovered
Aminoglycosides, TMP-SMX, most
Shin et al. [27] Beta-lactams, and broad-spectrum  Cefepimev IV Recovered
Cephalosporin
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Vancomycin 1 g IV q12h, Piperacillin-Tazobactam
Forrester et al. [4] Susceptible to all 3.375 g IV g6h and azithromycin 500 mg Recovered
OD for 5d followed by cefazolin 1 g g8h
Myers et al. [28] Intermediate to ampicillin Emperically cefotam_me and gentamycin Recovered
Followed by cefotaxim x 14d
Shah et al. 2] Susceptible to all Empll"IC cefeplme, vancomycin, and gentamicin followed by 2 weeks of oral clindamycin Recovered
and ciprofloxacin
Fosformyain Ceftriaxone 2 g IV q24h x 15d Recovered
Fernandez-Ruiz [9] Y catheter locking daily with ciprofloxacin
(2 mg/ml added to sodium heparin)
. Catheter lock therapy using gentamicin (2 mg/ml added to sodium heparin) meropenem Unknown
Susceptible to all 500 mg IV q24h x 15d
Lee etal. [1] Susceptible to all Ampicillin-sulbactam (12-6 g/d)1 and gentamicin (150 mg/d) x 4w Recovered
Gentamicin, trobramycin, ampicillin,
Dalamaga et al. [29] amoxicillin/clavulanate, cefazolin, cefriaxone 1 g IV q8h and amikacin 500 mg q12h x 12d Recovered
piperacillin, and co-trimoxazole
Dalamaga et al. [30] Unknown Unknown Unknown
Initially: teicoplanin 400 mg/day (after a loading dose of 800 mg), tobramycin (300 mg/day)
Corti et al. [31] Susceptible to all and metronidazole (500 mg QID) x 14d followed by piptazo (4.5 TID) for unknown duration, Recovered
liposomal amphotericin B x 15d
Kim et al. [32] Ampicillin, moderately to piperacillin 1V cefoperazone and ciprofloxacine Death
Jover Saenz et al. [33] Fosfomycin Cholecystectomy, Ertapenem IV x 48h followed by oral amoxicillin-clavulanic acid x 12d Recovered
Hess et al. [5] Unknown Moxifloxacin 1V for unknown duration Recovered
Sawamura et al. [34]  Susceptible to all Unknown Unknown
Beltran et al. [35] ESBL Unknown Unknown
Ceftazadime, cefotaxime, cefepime,
Mazzariol et al. [36] penicillin G, amoxicillin, aztreonam, | Unknown Unknown
ESBL producing
Perez-Moreno et al. [37] Fosfomycin Unknown Unknown
Rodriquez et al. [38] Susceptible to all Unknown Unknown
De Baere et al. [10] Susceptible to all Imipenem and fluconazole, ERCP, followed 3 months later with elective cholecystectomy | Recovered
Ampicillin Diflucan and cefotaxime Unknown
Longhurst and West Susceptible to all \% ggntammm and ciprofloxacin for 5 days followed by 10-days of IV gentamicin and ce- Recovered
[39] fazolin
Fattal and Deville [40] | Susceptible to all IV and peritoneal ceftazidime and gentamicin x 10d Recovered
De la Obra [41] Fosomycin Cloxacillin and cefuroxime empirically followed by ciprofloxacin for unknown duration Recovered
Lee et al. [42005D Ampicillin Unknown Unknown
Hwang et al. [14] Susceptible to all Amikacin and cephalothin in diasylate Recovered
Martinez et al. [15] Unknown Unknown Unknown
Temesgen et al. [11] Susceptible to all Oral ciprofloxacin Recovered
Amputation of foot and 24d of IV antimicrobials including one or more of the following at
Unknown - . o . - . X . Unknown
any one time: cefazolin, ampicillin-sulbactam, ticarcillin-clavulanic acid, and ceftazidime
Unknown Oral ciprofloxacin Recovered
Death from
Susceptible to all Vancomycin and ceftazidime underlying
disease
Susceptible to all IV Aztreonam, followed by oral ciprofloxacin
Dudkiewicz and Sze- |\ nown Unknown Unknown
wezyk [16]
Daza et al. [17] Unknown Unknown Unknown
Caietal [12] Ampicillin Unknown Unknown
Unknown Unknown Unknown
Otani and Bruckner [18] |Susceptible to all Unknown Recovered

Leclercia adecarboxylata was initially believed to be dependent on
co-infecting microorganisms [23]. Our review reveals that the majority
were monomicrobial infections (26 of 42 reported, 64%). This may be
underreported as not all papers commented on the absence of other
microorganism (n=2). It seems unlikely that this microorganism is de-
pendent on co-infection and as such, we do not agree that its infectious
role is contingent on other microorganisms [2]. We cannot support
previous claims that infections were synergistically working together to
enhance overall virulence although logically, multiple infections may be

Table 2: Antibiotic resistance and treatment of leclercia adecarboxylata infections

more difficult to overcome [4].

appreciated in the literature.

Conclusion

infections.

We report of the first cerebral spinal fluid infection with Leclercia
adecarboxylata. Our case additionally highlights a monomicrobial in-
fection in a formerly healthy patient, a demographic previously under-

As the number of L. adecarboxylata infections continues to expand
so does our insight into its pathogenicity and role in human clinical
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