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Bacterial infections are common causes of sepsis in the intensive care units. However,
usually a finite number of Gram-negative bacteria cause sepsis (mostly according to
the hospital flora). Some organisms such as Escherichia coli, Acinetobacter baumannii,
Klebsiella pneumoniae, Pseudomonas aeruginosa, and Staphylococcus aureus are relatively
common. Others such as Stenotrophomonas maltophilia, Chryseobacterium indologenes,
Shewanella putrefaciens, Ralstonia pickettii, Providencia, Morganella species, Nocardia,
Elizabethkingia, Proteus, and Burkholderia are rare but of immense importance to public
health, in view of the high mortality rates these are associated with. Being aware of
these organisms, as the cause of hospital-acquired infections, helps in the prevention,
treatment, and control of sepsis in the high-risk cardiac surgical patients including in
heart transplants. Therefore, a basic understanding of when to suspect these organ-
isms is important for clinical diagnosis and initiating therapeutic options. This review
discusses some rarely appearing pathogens in our intensive care unit with respect to
the spectrum of infections, and various antibiotics that were effective in managing

intensive care unit these bacteria.

Introduction

Despite utmost care and strict aseptic precautions in the
pre-, intra-, and postoperative period for cardiovascular
surgeries, many a times some of the patients contract hos-
pital-acquired infections (HAIs) in the intensive care unit
(ICU) culminating in sepsis. Though many hospitals have
tailor-made antibiotic protocol for surgical prophylaxis and
treatment in controlling such infections, certain rare organ-
isms escape the usual empirical regime treatment and pose
serious morbidity and even cause mortality in some patients.

Difficulties in isolating these uncommon pathogens range
from not suspecting those as a cause of HAI, to not doing the
relevant investigations pertaining to the organism. Added
to this, some organisms colonize the patients, incubate, and
lead to serious infections during their hospital stay or the
period immediately after that. Patients with immunocom-
promised state (postorgan transplant patients) and chronic
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infections are more vulnerable to these pathogens, develop-
ing life-threatening HAIs.

During the study period from June 2017 to December
2018, we had a total number of 307 HAIs comprising of
3.63% of the total ICU admissions. The prominent patho-
gens causing nosocomial infections during the above time
period were Acinetobacter (29.9%), Escherichia coli (23.45%),
Klebsiella spp. (17.9%), Pseudomonas aeruginosa (7.49%),
methicillin-resistant Staphylococcus aureus (1.3%), coagu-
lase-negative Staphylococcus (6.4%), Enterococcus (3.9%), and
Enterobacter (2.9%). Rest of the others were uncommonly
occurring organisms, and overall majority of the HAIs are due
to Gram-negative bacteria.

Below mentioned are few such organisms that were
isolated from patients in the cardiac surgical ICU of an
apex care institute from June 2017 to December 2018.
A knowledge of these bacteria will help in suspecting such
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infections, when patients are not improving on regular pro-
tocolized antibiotic coverage.

Stenotrophomonas maltophilia

Case Scenario

Four of our patients (two children and two adults: 4/307;
1.3%) were infected with Stenotrophomonas, which was
isolated from blood or endotracheal aspirate. These bacteria
were sensitive to cotrimoxazole, fluroquinolones, and chlor-
amphenicol. Two of our patients (50%) succumbed to the
sepsis despite the antibiotic escalation based on reports.

Description

Stenotrophomonas maltophilia, earlier classified as Pseudo-
monas or Xanthomonas maltophilia,’ is an aerobic, nonglu-
cose-fermenting, nonspore-forming, nonacid-fast facultative
Gram-negative rod. It is emerging as a multidrug-resistant
(MDR) global opportunistic pathogen. It survives on almost
any humid surface and has been isolated from a wide vari-
ety of aquatic sources, such as suction tubing, nebulizers, and
endoscopes.?

Epidemiology

Stenotrophomonas maltophilia is a major nosocomial bacteri-
al pathogen as is P. aeruginosa.® It has a propensity to grow in
patients with weakened immune system, especially in neu-
tropenic patients. It is not extremely uncommon as a cause of
HAI, mostly causes respiratory tract infections (pneumonia),
and is associated with high mortality (23-44%) as stated by
Gokhan Gozel et al.* Patients at increased risk of acquiring
HAIs with Stenotrophomonas are those having recent history
of antibiotic therapy, human immunodeficiency virus (HIV)
infection, malignancies, or corticosteroid or immunosup-
pressant therapy.?

Organs Affected

Infections involving lungs (pneumonia) are the commonest,
followed by bloodstream, urinary tract, skin, soft tissue, bone
and joint, heart, meninges, and eyes.?

Treatment

Infections caused by Stenotrophomonas are difficult to treat
because of their ability to form biofilm and produce various
extracellular enzymes. They are intrinsically resistant to a
variety of antibiotics including penicillin, cephalosporins,
carbapenems, and aminoglycosides.? Limited therapeutic
options exist; the treatment of choice is usually trimetho-
prim-sulfamethoxazole.> Other potential alternatives
include ceftazidime, chloramphenicol, levofloxacin, mino-
cycline, and ticarcillin-clavulanate, as has been depicted
in various studies.® Combination therapy is warranted
in life-threatening infections including bacteremia and
pneumonia.>”#
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Chryseobacterium indologenes

Case Scenario

Six of our patients developed sepsis caused by Chryseobacte-
rium spp. (6/307; 1.9%), yielded from respiratory secretions
and blood. Among them, three were in the extreme age group
(one neonate, one infant, and a 94-year-old), where the organ-
ism was resistant to almost all the antibiotics tested. Two of
them succumbed to the illness; the neonate responded to
levofloxacin and survived. Among the other three survivors,
the cultures showed sensitivity to tigecycline, cotrimoxazole,
ciprofloxacin, and piperacillin-tazobactam.

Description

Chryseobacterium indologenes, formerly known as Flavo-
bacterium indologenes, are Gram-negative, aerobic, nonfer-
mentative, oxidase, and catalase-positive nonmotile bacil-
li. Six species of Chryseobacterium are commonly isolated
from clinical specimens: C. meningosepticum, C. odoratum,
C. multivorum, C. breve, C. indologenes, and C. gleum.®

Epidemiology

Nosocomial infections due to C. indologenes have been linked
to the use of distilled water/intravenous fluids in equipment
such as respirators, mist tents, humidifiers, incubators, ice
chests, and syringes.'’ It resists chlorination and can survive
in municipal water supplies.' The bacterium has ability to
form biofilms,'> which make it difficult to treat, particular-
ly in cases of indwelling device-related infections, despite
being considered as a low-virulence organism.!''* A 5-year
SENTRY program has reported C. indologenes to be a signifi-
cant nosocomial pathogen.'>? Most cases have been reported
inimmunocompromised patients and in those suffering from
malignancies.

Organs Affected

Reported infections include bacteremia, urinary tract infec-
tion (UTI), ventilator-associated pneumonia, pyonephritis,
biliary tract infection, peritonitis,' ocular infections, and
surgical and burn wound infections.” Infections are seen
in patients with long-term indwelling devices like chest
drains, peritoneal catheters, central venous catheters (CVC),
tracheostomy tubes, and urinary catheters, and in those
having prolonged exposure to broad-spectrum antibiotics.

Treatment
Appropriate choice of antibiotics for the treatment of Chry-
seobacterium infection is difficult because of the unpredict-
ability of antimicrobial resistance of this organism, which
often shows resistance to many of the antibiotics chosen
empirically for serious Gram-negative infections.
Chryseobacterium species exhibit MDR due to produc-
tion of class A and class B lactamases and are susceptible to
quinolones.'?



Uncommon Pathogens Causing HAls in Postoperative Cardiac Surgical Patients Sahu et al.

Chryseobacterium has intrinsic resistance to aminoglyco-
sides, first-generation cephalosporins, aminopenicillins, car-
bapenems, and aztreonam.!® The most active agents against
Chryseobacterium are quinolones (gatifloxacin and levo-
floxacin) and trimethoprim-sulfamethoxazole with >95%
susceptibility.'®

Shewanella putrefaciens

Case Scenario

The patient was a 7-month-old infant (1/307; 0.3%) who
underwent postcardiac surgery; this organism was isolated
from respiratory secretion and was sensitive to netilmicin
and colistin. He responded well to the appropriate antibiotic
escalation.

Description

Shewanella putrefaciens was first isolated in 1931 from
putrefied butter and was successively called Achromobacter
putrefaciens, Pseudomonas putrefaciens, Alteromonas putre-
faciens, and, finally, Shewanella spp.!” It currently belongs
to the genus Shewanella, which also includes Shewanella
algae.’® It is a Gram-negative pleomorphic bacterium, facul-
tative anaerobe, part of marine microflora, and very rarely
becomes pathogenic to humans.

Epidemiology

The only species that have been isolated from clinical speci-
mens are S. putrefaciens and S. algae.'” Shewanella spp. have
in rare cases been found to be associated with medical devic-
es leading to HAI outbreaks.!” In many cases, it was isolated
in polymicrobial infections.

Few cases were found to be colonizers. Maximum cases
were reported from Denmark, South Korea, and South Africa,
and 11% of the total reported cases were in immunocompro-
mised patients. A skin or mucosal portal of entry was found
for 53% of the patients and exposure to the marine environ-
ment was reported for 44%. Also, 28% of cases showed bac-
teremia and the mortality rate was 13%. Shewanella algae
appears to be more closely related to human illnesses than
S. putrefaciens.'®

Organs Affected

Skin and soft tissue injuries (33%) were the most reported
portal of infection'® and cellulitis was the most common clin-
ical manifestation. Other manifestations were ear infections,
abscesses, fasciitis, myonecrosis, pneumonia, nonhealing
ulcers, and peritonitis. However, 28% immunocompromised
patients may develop bacteremia.'”!®

Treatment

Most Shewanella species respond in vitro to a broad range
of antibiotics, such as third- and fourth-generation cephalo-
sporins, carbapenems, aminoglycosides, and fluoroquinolo-
nes. These can show resistance to imipenem by secreting an
oxacillinase. Most isolates were susceptible to cefotaxime
(95%), piperacillin-tazobactam (98%), gentamicin (99%),
and ciprofloxacin (94%).!” Less than 25% susceptibility was

noted to penicillin and none of the isolates were suscep-
tible to fosfomycin, whereas only 53% were susceptible to
colistin.

Ralstonia pickettii

Case Scenario

A 94-year-old patient had Ralstonia pickettii (1/307; 0.3%)
isolated from blood cultures sensitive to amikacin, cephalo-
sporins, piperacillin-tazobactam, and carbapenems. Despite
appropriate antibiotic escalation, the patient succumbed to
the illness.

Description

Ralstonia pickettii and Ralstonia insidiosa are waterborne
bacteria. They survive, grow in various water sources,
and are emerging pathogens in hospital settings. They are
Gram-negative, aerobic, nonfermentative rod-shaped, low-
virulence organisms.?°

Epidemiology

First isolated in 1973,?! it was initially considered belonging
to Pseudomonas and later was reclassified under Burkholderia
pickettii; however, in 1995 it was named Ralstonia.?? Eleven
species?! of Ralstonia have been described of which R. pickettii
is considered as a potential etiology of HAI among patients
who are immunocompromised, suffering from cystic fibrosis,
and having CVC.%

Organs Affected

Many cases of Ralstonia spp. are reported due to the use of
contaminated solutions, sterile water, hand washes, dialysis
fluid, as well as via the colonization of indwelling devices.?
Ralstonia pickettii has been identified in cases of primary
bacteremia, pneumonia, infective endocarditis, peritonitis,
and meningitis.?°

Treatment

There are no treatment guidelines for Ralstonia bactere-
mia owing to the scarcity of volume of cases. However, sine
inducible B-lactamases blaOXA-60 and blaOXA-22 are pres-
ent in this bacterium, it is considered responsible for the high
level of resistance to B-lactams. Often, it is considered resis-
tant to aminoglycosides.? Natural resistance of this organism
to polymyxins is well known.?

However, this bacterium has been found to be susceptible
to third-generation cephalosporins, quinolones, and carbap-
enems.? In a review of 11 cases by Mikulska et al, Ralstonia
was susceptible to aminoglycosides, fluoroquinolones, third-
and fourth-generation cephalosporins, piperacillin-tazobac-
tam, and carbapenems, while also resistant to aztreonam.?®

Providencia Species

Case Scenario
A 4-year-old girl had urosepsis due to Providencia rettgeri
(1/307; 0.3%) in the postoperative period. The cultures
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showed sensitivity to cephalosporins and tigecycline. Despite
appropriate antibiotics, patient did not recover.

Description

Providencia is a genus within the Enterobacteriaceae
family. There are currently eight recognized species with-
in the genus: P. alcalifaciens, P. burhodogranaeriae, P. heim-
bachae, P. rettgeri, P. rustigianii, P. sneebia, P. stuartii, and
P. vermicola.?” Providencia stuartii is the most frequently
encountered human pathogen within the genus.

Epidemiology

The most frequent site of isolation is the urinary tract of
chronically catheterized patients in hospitals and long-term
care facilities.?” However, it has also been reported in many
cases of travelers’ diarrhea. A report from Nepal in 2014,
mentioning a cluster of surgical infections with P. rettgeri,
demonstrated the presence and significance of this organism
in the Asia-Pacific region.?® While Providencia species do not
routinely cause UTI or bacteremia, the overall mortality rate
from bacteremia is high in the elderly with severe underlying
conditions.?’

Organs Affected

Besides UTI, wound infections and pneumonia may also
occur, particularly in critically ill patients. Providencia rett-
geri has been implicated as a causative agent of “purple bag
syndrome,” where the enzymatic activity deaminate aro-
matic amino acids like tryptophan and phenylalanine and
influence the formation of indole and indoxyl sulfate, which
are metabolites of tryptophan thus causing purple-colored
urine.?

Treatment

Providencia rettgeri strains are intrinsically resistant to
many antimicrobials including ampicillin, first-generation
cephalosporins, polymyxins, and tigecycline.® It is typically
resistant to gentamicin and tobramycin but susceptible to
amikacin.? The New Delhi metallo-B-lactamase-1 gene facil-
itates the production of an enzyme called carbapenemase
by Providencia species, which makes the bacteria resistant
to carbapenems. Providencia sp. was identified as one of the
most common MDR pathogens responsible for UTI.

Morganella morganii

Case Scenario

We encountered one 3-month-old baby postcardiotomy
with Morganella sepsis (1/307; 0.3%). The isolate was sensi-
tive to amikacin, carbapenems, piperacillin-tazobactam, and
cephalosporins. However, the child succumbed to the illness
despite antibiotic escalation.

Description

Morganella morganii belongs to the tribe Proteeae of family
Enterobacteriaceae. It is a facultative Gram-negative, anaer-
obic rod.*!
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Epidemiology
Morganella species is found in the environment and in the
intestinal tracts of humans, mammals, and reptiles as part
of the normal flora. This rarely causes infections in healthy
individuals, but causes HAIs in diabetics, neonates, and post-
operative patients. It was originally thought to be a cause of
summer diarrhea.*? This bacterium was first found to be a
cause of UTI in 1939.2% In 1983, some bacteremia cases due to
the organism was reported in a cardiac surgery unit.*
Morganella morganii bacteremia is rare and accounts for
0.69% of bacteremia in adults as reported by Williams et al,**
but a higher incidence in newborns at 3.6% as reported by Cus-
tovi¢ and Hadzi¢.*> Bacteremia caused by M. morganii infection
can be associated with a high mortality rate of 22 to 38%.3!

Organs Affected

Morganella sepsis usually follows skin, soft tissue, and urinary
or biliary tract infection.*® Urinary tract is the most common
infection site. Most often it occurs in elderly patients in nurs-
ing homes with long-term indwelling catheters.?” Morganel-
la also causes intra-abdominal infection. In a retrospective
review of 61 cases of M. morganii bacteremia, Kim found that
64% were related to intra-abdominal infections (including
biliary infection, liver abscess, and peritonitis).>®

Treatment

Morganella strains are naturally resistant to penicillin,
ampicillin, ampicillin/sulbactam, oxacillin, first- and second-
generation cephalosporins, erythromycin, tigecycline, colis-
tin, and polymyxin B.*2** Most strains are susceptible to
piperacillin, third- and fourth-generation cephalosporins,
carbapenems, aztreonam, fluoroquinolones, aminoglyco-
sides, and chloramphenicol.*?

Morganella species are capable of producing inducible
chromosomal Amp C -lactamases rendering them resistant
to action of primary- and extended-spectrum penicillins and
cephalosporins.®®*° A third-generation cephalosporin has
been suggested as the drug of choice for Morganella infec-
tions. Addition of an aminoglycoside to a cephalosporin may
decrease the potential resistance to broad-spectrum cepha-
losporins.®* Adjunctive management like replacing urinary
catheter in UTIs, or intravenous lines in case of bacteremia,
is to be done. Strict infection control practices are to be
followed if an organism is isolated.

Nocardiosis

Case Scenario

We had a male orthotopic heart transplant recipient (1/307;
0.3%), who presented with progressive breathlessness and
was diagnosed to have necrotizing bilateral pneumonia due
to Nocardia. The patient succumbed to the illness within few
days in spite of best efforts.

Description
Nocardia species are ubiquitous filamentous, branching,
aerobic Gram-positive, weak acid-fast bacilli. Nocardia
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asteroides is the predominant human pathogen followed by
Nocardia brasiliensis, Nocardia farcinica, and Nocardia nova.*

Epidemiology

Nocardia infections usually occur in situations of cellular
immunodeficiency, such as in solid organ or bone marrow
transplant recipients,*! HIV patients, and long-term users of
corticosteroids and immunosuppressants (especially calci-
neurin inhibitors). Inhalation is the primary route of entry, but
infection can also occur after direct cutaneous inoculation.*?
Disseminated forms of nocardiosis have been described in
immunodeficient hosts while immunocompetent hosts usual-
ly present with cutaneous infections.** There have been several
cases of endocarditis attributed to Nocardia species. Nocardia
infection classically occurs in immunocompromised patients.

Organs Affected

Pulmonary infection is most common, accounting for almost
82% of the cases as reported from Australia,*? but hematoge-
nous dissemination to other organs is possible, as there are
cases of brain abscesses,* aortitis,* and endophthalmitis,*
following Nocardia infection. Clinical and radiological man-
ifestations are just like tuberculosis or malignancy, which
include pneumonia and infiltrative or nodular lesions, which
may be accompanied by cavitation, abscess formation, pleu-
ral effusions, or empyema and sometimes mass-like lesions.*’
The major differentials in diagnosis are pneumonia, tubercu-
losis, bronchogenic carcinoma, or lung abscess. Immunocom-
promised patients are significantly more likely to experience
dissemination, bloodstream infection, prolonged hospital-
ization, and death. Heart transplant recipients initially had
an especially high rate of Nocardia infection. In a study by
Lebeaux et al, 1-year mortality was 10-fold higher in patients
with nocardiosis (16.2%; 19/117) than in control transplant
recipients (1.3%; 3/233; p < 0.001).* If the disease is not diag-
nosed in early stage, it disseminates to multiple organs such
as brain, lymphoreticular system, or musculoskeletal system
leading to high mortality of about 70 to 80%.%

Treatment

Standard therapy of Nocardia infections is a prolonged course
of trimethoprim-sulfamethoxazole(52). Other treatment
options in cases of drug intolerance include amikacin, imi-
penem, third-generation cephalosporins, minocycline, and
amoxicillin-clavulanic acid, or, recently, linezolid.*’

Elizabethkingia meningoseptica

Case Scenario

A 2-month-old male and a 28-year-old female with postcar-
diac surgery had isolates of Elizabethkingia meningoseptica
from blood culture (2/307; 0.6%). Both of them were treated as
per culture sensitivity and had a favorable outcome. Another
80-year-male patient’s blood culture yielded this organism,
which was an MDR and did not respond to treatment.

Description
Elizabethkingia meningoseptica, an emerging hospital-acquired
pathogen, was previously known as C. meningosepticum

until 2005 and Flavobacterium meningosepticum until 1994484
It is a ubiquitous Gram-negative, aerobic, nonfermentative,
nonmotile, nonspore-forming bacteria.*

Epidemiology

Elizabethkingia spp. are frequently found in soil, fresh and
salt water, hospital water supplies, disinfectants, and med-
ical devices. Elderly, newborns, and immunocompromised
patients are most vulnerable to Elizabethkingia infection.>
Epidemics have been reported in neonatal ICUs.”! Immu-
nosuppression, underlying medical diseases, malignancies,
prolonged hospital stay, prior use of higher antibiotics,
and indwelling invasive devices like CVC>? are some of the
risk factors associated with acquisition of this infection. At
one medical center in northern Taiwan, a large case series
showed that the yearly incidence of Elizabethkingia bac-
teremia increased substantially since 2002 (from 6.8-13.1
to 26.6-39.9 per 100,000 admissions).”® The potential for
this bacteria to display a strong biofilm biotype might also
explain the failure of many of the infection control interven-
tions during outbreaks.> Mortality associated with Elizabeth-
kingia infection is alarmingly high (33-52%).

Organs Affected

Neonatal meningitis is the most common disease caused
by this organism; however, pneumonia is more common in
adults. Prematurity is a primary risk factor for Elizabethkingia
infection.' It has been implicated in bacteremia, meningitis,
endocarditis, cellulitis, abdominal infection, wound infec-
tion, sinusitis, epididymitis, dialysis-associated peritonitis,
septic arthritis, eye infections, and community acquired nec-
rotizing fasciitis.

Treatment
Choosing an effective antibiotic against Elizabethkingia is
quite difficult because no interpretive minimum inhibito-
ry concentration and breakpoints of antibiotics against this
organism have been reported.> Elizabethkingia spp. are resis-
tant to multiple antibiotics, especially to aminoglycosides,
B-lactam antibiotics, tetracyclines, and chloramphenicol.
The antibiotic profile of E. meningoseptica is different from
other Gram-negative rods. It is often susceptible to agents
generally used to treat infections caused by Gram-positive
bacteria (rifampicin, clindamycin, erythromycin, trimetho-
prim-sulfamethoxazole, quinolones, and vancomycin).>®
Many of the bacteria possess two different types of B-lact-
amases, namely class A extended-spectrum B-lactamases
(ESBLs) and class B metallo-p-lactamases; the latter con-
fer resistance to carbapenems, which makes the treatment
difficult.

Burkholderia cepacia

Case Scenario

Two infants, 1- and 2-month-old (2/307; 0.6%), following con-
genital cardiac surgeries yielded Burkholderia cepacia infec-
tion in blood and endotracheal aspirate, respectively. Both
these infants were successfully treated with carbapenems.
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Description

Burkholderia cepacia is a nonfermenting, aerobic, motile,
opportunistic Gram-negative bacillus that can survive in
certain disinfectants. It is named B. cepacia complex, as it
contains around 20 genomovars, including B. cenocepacia,
B. multivorans, B. vietnamiensis, B. dolosa, and B. cepacia.>®
The bacteria can migrate across epithelial barriers and can
involve lung parenchyma and microvasculature.

Epidemiology

Burkholderia cepacia is an opportunistic pathogen that
causes disease primarily among immunocompromised pop-
ulations.”” It is associated with outbreaks involving infec-
tions of the bloodstream, respiratory tract, and urinary tract
in ICU settings. The most common occurrence of this bacte-
rium is in association with cases of cystic fibrosis, where it
is a common colonizer of the lung.’” Outbreaks have been
reported originating from diverse sources such as contam-
inated nebulizers, antiseptics, disinfectants,”® alcohol-free
mouthwash, multidose albuterol vials used among multi-
ple patients, tap water, bottled water, cosmetics, napkins,
nasal sprays, and ultrasound gel.*® Burkholderia cepacia
can spread by person-to-person contact, contact with con-
taminated surfaces, and exposure to B. cepacia in the envi-
ronment. Hence, infection control surveillance and hand
hygiene have prime importance in controlling outbreak. A
study by Abdallah et al noticed 17 outbreaks of Burkholde-
ria in adult ICUs, of which B. cepacia was the most common
genomovar.>

Organs Affected

A variety of human infections caused by B. cepacia include
bacteremia, septic arthritis, UTIs, peritonitis, and respirato-
ry tract infections. Nosocomial pneumonia was observed in
ventilated patients following Burkholderia infections. Cases
of skin and soft tissue infections have been reported follow-
ing burns.® As it takes prolonged time for growth in cultures,
this organism is quite often missed, since the medium gets
discarded before its growth.®!

Treatment

Burkholderia cepacia is intrinsically resistant to aminogly-
cosides and polymyxins, and variably resistant to B-lactams
and chloramphenicol.5762%> The effective drugs against
B. cepacia include ceftazidime, minocycline, meropenem, and
cotrimoxazole. The multiple-antibiotic resistance of B. cepacia
has been attributed to an impermeable selective outer mem-
brane, an efflux pump mechanism, and the production of an
inducible chromosomal B-lactamase.* The high level of intrin-
sic resistance in this organism coupled with the lack of newer or
effective antibiotics make the treatment options very difficult.

Proteus mirabilis

Case Scenario

Two female postcardiac surgical patients aged 28 and
55 years (2/307; 0.6%) had isolates of Proteus mirabilis from
blood culture, with the primary source of infection being
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urinary tract. Both of them have been treated with imipenem
as per sensitivity and both recovered.

Description

Proteus mirabilis is a Gram-negative motile rod with ability
to form swarming growth and is commonly seen associated
with UTIs including cystitis, pyelonephritis, and asymptom-
atic bacteriuria.%

Epidemiology

Proteus mirabilis causes HAIs mainly in the elderly patients
and those with type 2 diabetes.%® It is predominantly associ-
ated with complicated UTIs but bacteremia is a rare entity.*’
A study by Endimiani et al®® reported 25 cases of bloodstream
infections with proteus over a period of 7.5 years, out of which
11 isolates were ESBL producers, which makes it difficult to
treat. It is often isolated in catheter-associated UTIs and with
anatomic abnormalities of the urinary tract. The production
of urease might lead to crystallization of calcium and magne-
sium in urinary tract leading to obstruction, hydronephrosis,
and, eventually, septicemia in urinary infections.%’

Organs Affected

Proteus is commonly implicated in infections of urinary
tract (1-10% of all infections).®® In addition to UTIs, Proteus
can also cause infections in the respiratory tract, eye, ear,
nose, skin, throat, burns, aortic aneurysm,’”® and wounds,”!
and has been implicated in neonatal meningoencephalitis,’
empyema, and osteomyelitis. Many of the infections occur
by means of ascension of the organism from gastrointestinal
tract, as has been proven by the isolation of same organism
from stool specimens in many cases.5°

Treatment

In view of the ability to produce ESBL, treatment of severe
infections with Proteus mirabilis is mainly with carbapen-
ems.®” In a study by Chen et al,%” all the isolates among the
124 cases were sensitive to carbapenems. The currently
recommended treatment for acute uncomplicated cystitis
with Proteus is a course of trimethoprim-sulfamethoxaz-
ole. If the sulfamethoxazole resistance rate is above 10 to
20%, the recommended alternative antibiotic therapy may
include fluroquinolones or fosfomycin. Most isolates of
Proteus are intrinsically resistant to tetracyclines and
nitrofurantoin.

Summary

Above mentioned are some of the uncommon but notewor-
thy pathogenic organisms isolated from our cardiac surgical
ICU over the past one-and-a-half year duration. We have
noticed that the mortality rates due to sepsis with these
uncommon organisms are much higher as compared to the
other common organisms (e.g., Pseudomonas, Klebsiella, and
Acinetobacter), especially in those who are in the extreme age
groups and in immunocompromised individuals.

Though Stenotrophomonas is not a very uncommon bacte-
ria among these, the fact that it is resistant to colistin impairs
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the treatment arsenal, making it challenging to manage. Sim-
ilarly, some others like Burkholderia, Nocardia, Ralstonia, and
Elizabethkingia are also resistant to polymyxins.

Elizabethkingia is another rare pathogen causing HAI and
is difficult to treat as it is mainly susceptible to most of the
antimicrobials for Gram-positive bacteria (e.g., Vancomycin,
Teicoplanin) and resistant to those treating Gram-negative
sepsis including polymyxins.

It is difficult to isolate Nocardia in routine bacterial culture
and the requirement of long duration of treatment makes its
treatment difficult. Association of some of these bacteria caus-
ing HAI in immunocompromised and posttransplant patients
warns us to take utmost caution while dealing with them.
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