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Providencia rettgeri infection complicating cranial surgery: illustrative cases
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BACKGROUND Providencia rettgeri is a rare cause of nosocomial infection in humans. These organisms are capable of biofilm production and are
intrinsically resistant to commonly used antibiotics, leading to high rates of morbidity and mortality. P, rettgeri may very rarely cause postneurosurgical infection.

OBSERVATIONS In this report, the authors describe two patients in whom P. rettgeri infection complicated the postoperative course. Both the patients
underwent craniotomy at approximately the same time under similar environments. The organism isolated was resistant to most of the commonly used
antibiotics, and therapy tailored to the results of susceptibility testing led to resolution of infection in both cases.

LESSONS P rettgeri is a rare cause of postneurosurgical nosocomial infection. Timely identification and early tailoring of antibiotic therapy based on
susceptibility testing is the key to treatment. Every effort should be made to identify the source of infection and rectify it so that mortality, morbidity, and
financial burden are reduced. Contact isolation and use of sterile gloves after each patient contact are effective in preventing its spread, as in most

cases of nosocomial infection.
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The genus Providencia is a group of rare, gram-negative, urease-
producing bacilli from the Enterobacteriaceae family." Among the spe-
cies of Providencia currently recognized, Providencia stuarti and
Providencia rettgeri are the ones commonly responsible for human infec-
tion. P, rettgeri is ubiquitous in the environment and is commonly found
in water, soil, and animal reservoirs.? In humans, P rettgeri is an oppor-
tunistic pathogen associated with nosocomial infection, including cathe-
ter-induced urinary tract infection (UTI), bacteremia, skin infections, and
gastroenteritis. These organisms are capable of biofilm production and
are usually resistant to commonly used antibiotics, leading to high rates
of morbidity, mortality, and financial toxicity.> P rettgeri causing infection
after neurosurgical procedures is very rare. We describe two cases at a
neurosurgical intensive care unit (ICU) in a tertiary care hospital in Nepal
where P, rettgeri complicated the recovery after cranial surgery.

Illustrative Cases

Case 1
A 24-year-oldman presented to us with open, depressed, commi-
nuted fractures of frontal bones and a bifrontal brain contusion after a

road traffic accident. A left frontotemporoparietal decompressive craniec-
tomy and frontal contusectomy was carried out. The postoperative
period was uneventful until the eighth day after surgery. On the ninth
postoperative day, he developed a spiking fever with a maximal
recorded temperature of 102°F. Empirical antibiotics were started on the
basis of suspected infection. However, the fever did not subside. Blood
counts were significant for leukocytosis; however, culture findings were
negative. The patient's chest radiograph was clear. A routine urine
examination and culture revealed no abnormalities. Repeat computed
tomography of the head showed no signs suggestive of brain abscess.
However, the wound drain culture grew P, rettgeri sensitive to gentami-
cin, amikacin, levofloxacin, and imipenem. Because a gentamicin-based
regimen had already been tried as a part of empirical therapy without
any relief, intravenous levofloxacin was started. Our patient recovered
well and was discharged after an additional week of ICU stay.

Case 2
A T72-year-old hypertensive man presented to us with right-
sided hemiparesis. Imaging showed intracerebral hemorrhage with

ABBREVIATIONS ICU = intensive care unit; OR = operating room; UTI = urinary tract infection.
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intraventricular extension. He underwent a parietotemporal minicra-
niotomy with evacuation of a hematoma. A few days after the pro-
cedure, our patient developed fever and drowsiness. His chest
radiograph was suggestive of pneumonia, and empirical antibiotics
were started, without any relief of symptoms. A drain tip culture
grew P. rettgeri sensitive only to imipenem. Intravenous imipenem
was started, and the patient recovered well. He was discharged
after 10 days of ICU stay.

Discussion

The tribe Proteeae of the Enterobacteriaceae family includes
three genera: Proteus, Morganella, and Providencia. Providencia is
distinct from the other two members in its property to use citrate,
ferment D-mannitol, and inability to ferment lactose.* The genus
Providencia includes five species: P. stuartii, P. rettgeri, P. alcalifa-
cens, P. rustigianii, and P. heimbachae. P. rettgeri was first isolated
in 1904 by Rettger during an epidemic of fowl cholera. It was stud-
ied in detail in 1918 by Hadley, and he named it Bacterium rettgeri.
In 1943, Rustigian and Stuart assigned this organism to the genus
Proteus on the basis of its biochemical properties. It was only in
1978, when Brenner, on the basis of DNA hybridization studies,
reassigned Proteus rettgeri to the genus Providencia.®

Providencia infection in humans is rare and is usually acquired
in a hospital setting. The first description of human infection by P,
rettgeri dates to 1951, when Goldfarb and De Bakey® reported a
case of P. retfgeri-associated empyema. Antibiotic-resistant strains
were described as early as 1971. P. rettgeri infection in humans is
rare and is usually implicated in hospital-acquired UTI and bacter-
emia. Reports of P. reftgeri causing gastroenteritis, wound infection,
bacteremia, catheter-associated infections, neonatal sepsis, and
bacteremia, among others, have been described.” P rettgeri as a
causative agent of neurosurgical infection is rarely described. Maiti
et al.® described cases of hospital-acquired P rettgeri meningitis
and empyema in which adults with infection died. The main problem
of P. rettgeri infection is that these organisms are capable of biofilm
production and are intrinsically resistant to most of the commonly
used antibiotics and therefore have high rates of mortality. Another
difficulty in managing such infections is the capability of these
organisms to undergo phenotype switching, which leads to rapid
evolution of resistant strains during the course of treatment. This
shifting pattern of antibiotic susceptibility is a critical issue posed by
Providencia-like organisms.®

Postoperative infections are a major cause of morbidity and mor-
tality in neurosurgical patients. Gram-positive organisms such as
Staphylococcus aureus and polymicrobial flora are usually impli-
cated. Providencia-like organisms are rarely, if ever, implicated as a
causative agent of postoperative infection in neurosurgery. In this
article, we have described two cases of P. rettgeri infection in neu-
rosurgical patients.

Observations
Identification of the Organism

Organisms were identified using standard protocols of the World
Health Organization. In both cases, the organisms isolated were
gram-negative; non-lactose fermenting; positive for citrate, urease,
and mannitol; and negative for sucrose. Antibiotic susceptibility test-
ing carried out on Mueller Hinton agar using a disk diffusion method
recommended by the Clinical and Laboratory Standards Institute
guidelines revealed the findings listed in Table 1.
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TABLE 1. Antibiotic susceptibility pattern in presented cases

Antibiotic Susceptibility Patient 1 Patient 2
Imipenem S S
Amikacin S R
Levofloxacin S R
Gentamicin S R
Cefuroxime R R
Ceftriaxone R R

R = resistant; S = sensitive.

One interesting observation is that these patients were operated
on in the same operating room (OR) and were kept in the same
ICU. In both cases, the source of infection could not be identified.
Blood and urine cultures were sterile. However, the wound drain in
both patients revealed growth of P. rettgeri at culture. Biofilm pro-
duction and colonization of the brain catheters were highly proba-
ble. We hypothesize that one of our patients might have been
infected from some unknown source in the hospital, and cross-
infection occurred between the patients. In the first case, the organ-
ism isolated was sensitive to imipenem, amikacin, levofloxacin, and
gentamicin. However, in the second patient, the organism was sen-
sitive only to imipenem. Phenotype switching and evolution of anti-
microbial resistance are very common with Providencia, and we
believe the varying antimicrobial susceptibility seen in our cases is
because of this property of such organisms. Antibiotic tailoring
based on susceptibility tests resulted in resolution of infection in
both the cases. Both of the patients were kept on contact isolation
until the end of their admission. After P. rettgeri was isolated, the
infection control section of our hospital was notified, and the neuro-
surgery ICU and OR were fumigated. No further cases of P. rettgeri
have been reported from our neurosurgery ICU to date.

Lessons

Nosocomial infections are a major cause of postoperative morbidity
and mortality in neurosurgery, and P, rettgeri is one of the relatively rare
causes of postoperative infection after cranial surgery. These organisms
are resistant to most of the commonly used antibiotics and carry a high
mortality rate. The ease of transfer of antimicrobial resistance genes
among these nosocomial pathogens has been recognized as a major
threat to public health globally, hence the necessity for timely control of
such spread.’® Quick identification and early tailoring of antibiotic ther-
apy based on susceptibility testing are the keys to treatment. Every effort
should be made to identify the source of these infections and to rectify it.
Where available, molecular epidemiological tools should be used to
identify the source of infection or cross-infection. In addition to steriliza-
tion and equipment cleaning, regular surveillance should be conducted
to detect early contamination of equipment and the environment. Most
of these infections are seen in immune-compromised patients who
undergo invasive procedures such as urinary catheterization, dialysis,
and surgical biopsies. Therefore, unnecessary procedures should be
strictly limited. Because neurosurgery is highly sensitive, effective and
strict infection control measures such as contact precaution, hand
hygiene, and regular equipment sterilization should be practiced.

The prevention and control of nosocomial pathogens require
a targeted approach addressing universal safety precautions, anti-
microbial stewardship, and organism transmission."" Proper and



hygienic practice often prevents most of these cases of nosocomial
infection, including that of P. rettgeri. This improves not only patient
outcomes but also the economic cost of and patient satisfaction
with treatment.
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