Child's Nervous System (2022) 38:1385-1388
https://doi.org/10.1007/s00381-021-05401-7

CASE REPORT q

Check for
updates

Psychrobacter piechaudii shunt infection: first report of human
infection

Ashwin Kumaria'® - Shanika A. Crusz? - Michelle Lister? - Matthew A. Kirkman' - Donald C. Macarthur?

Received: 14 May 2021/ Accepted: 23 October 2021 / Published online: 28 October 2021
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2021

Abstract

Psychrobacter piechaudii is a recently described species of Gram-negative bacteria in the Moraxellaceae family. No cases
of human infection due to this species have been described before. We report the case of an ex-premature infant girl with
hydrocephalus secondary to intraventricular haemorrhage who underwent multiple cerebrospinal fluid (CSF) shunt opera-
tions. She ultimately developed Psychrobacter piechaudii meningitis, presenting as ventriculoperitoneal shunt dysfunction
and wound leak, which necessitated removal of the shunt, a period of external ventricular drainage and antibiotics. We found
this organism to be sensitive to intravenous ceftazidime (50 mg/kg) and ciprofloxacin, and a 7-10 day treatment course
prior to shunt re-insertion (and 3 week total course) was sufficient. The patient is well post-operatively. To the best of our
knowledge, this is the first reported case of Psychrobacter piechaudii infection in a human.
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Case report

An ex-premature infant girl was referred to our tertiary neu-
rosurgical centre with concerns of an enlarging head cir-
cumference. One of two monochorionic diamniotic twins,
she had been born at 29 weeks +4 by emergency caesarean
section following reduced foetal movement and concerning
features on cardiotocography. Respiratory distress at birth
necessitated endotracheal intubation and continuous positive
pressure ventilation for one day and non-invasive oxygen
therapy for 4 days. Prenatally, she had been diagnosed with
ascites and twin-to-twin transfusion syndrome. She had a
patent foramen ovale that was managed conservatively and
had also been treated for chronic lung disease at 28 days of
age.

Cranial ultrasound scan demonstrated hydrocephalus sec-
ondary to Papile Grade IV intraventricular and intraparen-
chymal haemorrhage and this was confirmed on subsequent
MRI (Fig. 1). An anterior fontanelle tap was performed as
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part of a workup for cerebrospinal fluid (CSF) diversion,
which did not reveal any evidence of infection. She under-
went left parietal ventriculoperitoneal (VP) shunt insertion
aged 4 weeks (age corrected for prematurity). Three weeks
later, she developed non-infectious mechanical shunt dys-
function necessitating re-siting of the ventricular catheter.

She was readmitted three weeks later with shunt dys-
function presenting as a rapidly increasing head circumfer-
ence associated with vomiting. On examination, there was
no fever (temperature 37.4 °C), she appeared irritable but
there was no meningismus and she was tachycardic (heart
rate 166), tachypnoeic (respiratory rate 53) and hypertensive
(108/58 mmHg). Accordingly, she underwent emergency
removal of her previous shunt and insertion of a temporary
external ventricular drain (EVD).

Microbiological examination revealed no organisms
in the Gram stain for either CSF or subdural fluid. How-
ever, scanty growth of a Gram-negative coccobacillus was
identified after 48 h on blood agar and chocolate agar in
CO, at 37 °C in both samples. Initial identification of the
organism was performed by matrix-assisted laser desorp-
tion ionization—time of flight mass spectrometry (MALDI-
TOF) (Bruker Daltonik S. A., Wissembourg, France) using
FlexControl software (version 3.0) in triplicate. The organ-
ism identified as Psychrobacter sanguinis with a score of
1.81, 1.72 and 1.71. A score between 1.7 and 1.9 indicates
genus identification only. Sequencing of the 16S rRNA
gene was performed using the universal primers 314F
(5'-CCTACGGGAGGCAGCAG-3') and 1195R (5’-GAC
GTCRTCCNCDCCTTCCTC-3’) resulting in a fragment
753 bp in length. The sequence was analysed using EzBio-
cloud [1] and NCBI BLAST resulting in 99.3% and 99.6%
identity, respectively, with Psychrobacter piechaudii type
strain (GenBank Accession NR_157980.1). Phylogenetic
analysis was performed using 1eBIBI [2] which identified
P. piechaudii as the closest sequence based on patristic dis-
tance. This isolate was shown to be sensitive to ceftazidime,
ciprofloxacin and meropenem.

A 7- to 10-day course of intravenous ceftazidime (50 mg/
kg) was planned prior to shunt reinsertion. CSF taken at 48 h
prior to planned VP shunt reinsertion was sterile. MRI imag-
ing did not demonstrate evidence of empyema or cerebritis,
and she had improved clinically. Therefore, she underwent
VP shunt insertion with single doses of teicoplanin and gen-
tamicin at induction and has remained well since, complet-
ing a total 3 weeks course of oral ciprofloxacin.

Discussion
Psychrobacter piechaudii is a recently described bac-
terium characterised at the Institut Pasteur in Paris in

2017 [3]. The Psychrobacter genus is part of the family
Moraxellaceae, whose other genera include Moraxella
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and Acinetobacter. Psychrobacter was described as a
novel genus in 1986, whose characteristics include aero-
bic, Gram-negative, non-motile, coccobacilli which are
psychrophilic — i.e. extremophilic organisms capable of
growth and reproduction at temperatures less than 10 °C.
At the time of writing, 57 species of Psychrobacter have
been described (Fig. 2). Owing to extremophilic charac-
teristics, Psychrobacter has been typically associated with
Antarctic and marine environments.

Human infection due to Psychrobacter is extremely rare.
A wound infection associated with oceanic/marine environ-
ment exposure has been attributed to P. sanguinis [4]. P.
phenylpyruvicus bacteraemia has been reported following
consumption of raw shellfish [5]. Nonetheless, most other
human Psychrobacter infections have been deemed oppor-
tunistic, including P. arenosus bacteraemia following blood
transfusion [6], nosocomial P. immobilis ocular infection [7]
and P. phenylpyruvicus surgical wound infection [8]. Three
cases of Psychrobacter associated meningitis have been
described, including two in infant/paediatric patients [9]
and one in a patient with post-haemorrhagic hydrocephalus
treated with insertion of an EVD [10].

To the best of our knowledge, this is the first report of a
human infection with P. piechaudii, noting recent increased
routine application of technologies to identify and speci-
ate organisms, which may previously have simply been
described as “environmental Gram negatives.” It is also only
the fourth Psychrobacter infection of the central nervous
system. Our case is being treated as nosocomial, the patient
having spent virtually her entire life in hospital.

Of note, this episode took place during the COVID-19
pandemic, which is ongoing at the time of writing. During
this time, we have been taking the utmost infection control
precautions including mandatory facemasks, rigorous hand
hygiene and limited visitors in hospital among many oth-
ers. Although these measures were instituted to curtail the
SARS-CoV-2 virus, it is possible that bacterial colonisa-
tion and the skin or gut microbiome evolved accordingly,
with further selection pressures exerted by prior antibiotic
use. It is likely that this organism forms biofilms on pros-
thetic material; therefore, implant removal is a key aspect
of management.

Prior to the confirmed Psychrobacter piechaudii infec-
tion, our patient underwent three interventions or access
procedures to CSF spaces — one anterior fontanelle tap
and two VP shunt insertions. Following the results of the
landmark BASICS trial [11], we have implemented anti-
biotic impregnated shunt tubing as standard, including in
this case. Although we have since seen a decline in Gram-
positive shunt-related infections, Gram-negative infec-
tions such as this one continue to occur. Fortunately, the
organism was sensitive to a number of agents, including
ceftazidime, ciprofloxacin and meropenem and the patient
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Fig.2 Phylogenetic tree of Psychrobacter genus based on genetic sequences. The organism isolated is highlighted with a star
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