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ABSTRACT

We report Case Series of Emerging Nosocomial Multiple Drug Resistant Pathogen Providencia rettgeri causing Urinary Tract Infections. The most
common cause of catheter-associated urinary tract infections (CAUTI), especially with long-term indwelling urinary catheters in elders, are P.
rettgeri and P. stuartii. We are reporting 4 cases of UTI, which are hospital-acquired and CAUTI. These cases are admitted to MICU for treatment
purposes and later develop fever spikes after a few days and are evaluated and urine culture showed multi-drug-resistant Providencia rettgeri by
VITEK. The empirical therapy was discontinued, managed with fosfomycin, and discharged later with follow-up. The various reports showed P.
rettgeriis susceptible for amikacin, gentamicin, tobramycin and ciprofloxacin. In our case series, we isolated multi-drug-resistant strains of P.
rettgeri that showed resistance to piperacillin-tazobactam, cefuroxime, ceftriaxone, cefepime, ertapenem, imipenem, meropenem, gentamicin,
tobramycin, ciprofloxacin, tigecycline, amikacin, colistin and sensitive only to fosfomycin. The significance of P. rettgeri in association with catheter-
related bloodstream infections (CRBSI) and catheter-associated urinary tract infections (CAUTI) was unclear. Hence isolation of Providencia species
twice from the clinical samples was considered for association with catheter infections. The proper selection of empirical antimicrobials, antibiotic
sensitivity testing, avoiding misuse of antibiotics and implementing proper drug holiday and local antibiotic policy are considered appropriate

combination protocol for managing emerging multi-drug-resistant nosocomial Providencia rettgeri strains.
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INTRODUCTION

Rettgeri in 1909 discovered Providencia rettgeri in chickens from a
cholera like epidemic [1]. Providencia stuartii, P. rettgeri, P.
alcalifaciens, P. rustigianii, and P. heimbachae are urease-producing
gram-negative bacillus belong to the Providencia genera under the
Enterobacteriaceae family. P. rettgeri and P. stuartii are
opportunistic pathogens in residents and hospitalized patients,
commonly found in soil, water, and animal reservoirs. The most
common cause of catheter-associated urinary tract infections
(CAUTI), especially with long-term indwelling urinary catheters in
elders, are P. rettgeri and P. stuartii. Usually, the mortality rate will
be high among the elderly population when Providencia genera are
associated with urinary tract infections (UTI) or bacteraemia.
Providencia rettgeriis most commonly associated with long-term
indwelling urinary catheters and multi-drug-resistant isolates [2-4].

The essential virulence factors for Proteus species, Morganella
species and Providencia species are bacterial urease; type III
fimbriae play a pivotal role in the formation of urinary tract stones,
obstruction of long-term urinary catheters and complicating acute
pyelonephritis [5, 6]. Even though the purple urine bag syndrome is
a rare and asymptomatic condition if present, physicians should
consider indoxyl sulphatase or phosphatase producing P. stuartii or
P. rettgeri [7]. This case series is reported to highlight the
importance of this emerging nosocomial pathogen Providencia
rettgeri and to understand in depth about prevention and
management because of multi-drug resistance.

Case descriptions
Case 1

A 46-year-old male presented to the emergency department with
chest pain, breathlessness on walking, and drowsiness since
morning. The patient was a known hypertensive and not a known
diabetic. On clinical examination and further investigation, the

patient was diagnosed with ischemic heart disease, Post MI
pericarditis, type 2 diabetes mellitus, and thrombolysed with
retiplase, and the ejection fraction was 42%. He was admitted to the
Intensive care unit (ICU), and other routine investigations were
done. The nasopharyngeal swab was sent for RT-PCR, and turned
out to be COVID-19 negative. All blood investigations were within
normal range except blood glucose, and cholesterol and the patient
was catheterized by Foley’s catheter. The patient was given insulin
and empirical antibiotics because of fever spikes after three days.
The blood and urine sample was sent for culture and sensitivity; a
Gram stain of urine showed numerous pus cells with gram-negative
bacilli. Initially, the patient was managed with a piperacillin and
tazobactum combination and completes monitoring.

Case 2

A 78-year-old male presented to the general medicine department with
hypoglycaemia and sudden drowsiness for 1 w. The patient was a known
hypertensive and diabetic and had no history of stroke or ischemic heart
disease. On clinical examination and further investigation, the patient
was diagnosed as right side hemi paresis with type 2 diabetes mellitus.
He was admitted to ICU, other routine investigations were done, and the
patient was catheterised. The nasopharyngeal swab was sent for RT-
PCR, and turned out to be COVID-19 negative. All blood investigations
were within normal range except for increased WBC count, blood
glucose and serum electrolytes. The patient was given insulin and
empirical antibiotics because of fever spikes with chills and rigor after a
few days. The blood and urine sample was sent for culture and
sensitivity; Gram stain of urine showed numerous pus cells with gram-
negative bacilli. Initially, a patient was managed with a ceftazidime
sulbactam combination and completed monitoring.

Case 3 and 4

There were two cases of chronic liver disease with a known history
of diabetes and hypertension admitted to the Medical ICU. All other
routine investigations were done, including liver function test. The


mailto:dr_mayurikulkarni@rediffmail.com�
https://creativecommons.org/licenses/by/4.0/�
https://innovareacademics.in/journals/index.php/ijpps�

M. Mahajan et al.

nasopharyngeal swab was sent for RT-PCR, and turned out to be
COVID-19 negative. All blood investigations were within normal
range except for increased WBC count, blood glucose, and abnormal
liver function tests and the patient was catheterized. The patient was
given insulin and empirical antibiotics because of fever spikes after a

few days of hospitalization.

The management of all cases

The blood and catheter urine was cultured in blood, chocolate,
MacConkey and Sabouraud dextrose agar with aseptic precautions.
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The urine culture was processed in VITEK and identified as multi-
drug-resistant Providencia rettgeri sensitive only to fosfomycin (fig.
1 and fig. 2). All urine culture growth was re-isolated and correlated
clinically also. The blood culture was shown no growth. Fosfomycin
3 grams (1 sachet) orally once as a single dose was given along with
supplements because all other antimicrobials turned out as resistant
(multi-drug resistant Providencia rettgeri) by VITEK. The patient’s
vital parameters were stable and discharged later. Further follow-up
was ensured about the completion of treatment and improvement
based on clinical findings and negative culture reports.

Fig. 1: Colonies of Providencia rettgeri in blood agar (Left side)-non hemolytic semi-translucent colonies; Mac conkey agar (right side)-
non-lactose fermenting semi-translucent colonies
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Fig. 2: Identification of Providencia rettgeri with antibiotic sensitivity testing by vitek-2 showing multiple drug resistance and sensitive to
fosfomycin

DISCUSSION

Providencia genera frequently causes a wound, respiratory and
urinary tract infection by Providencia stuartii, P. rettgeri, P.

alcalifaciens; gastrointestinal infection and diarrhea

heimbachae [1].

by P.
alcalifaciens; bloodstream and poultry infection by P. rettgeri, P.

The significance and importance of P. rettgeri were first realized in
south East Asian countries after the isolation of the same from
surgical site infections as clusters in Nepal in 2014 [8]. P. rettgeri
have been isolated as an etiological agent in 1986 (gastrointestinal
illness), 2004 (traveler’s diarrhea) and 20067 (ocular infection) [9-
11]. In our case series, we isolated P. rettgeri from catheter urine

samples causing CAUTIL.
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The clinical isolates showed resistance to antibiotics like amikacin
(86%) and gentamicin (71%), as reported in a study carried out by
Wie SH [12]. The extended spectrum beta-lactamase (ESBL) and
New Delhi Metallo-beta lactamases-1 (NDM-1) producing strains of
Providencia rettgeri have been reported in New Delhi, Eastern
Europe, South America and Asia. The carbapenemase enzyme
produced by NDM-1 strains of Providencia species is responsible for
carbapenems resistance among P. rettgeri [13-15].

P. rettgeri and P. stuartii produce resistance to tobramycin and
gentamicin commonly. However, both are susceptible or intermediate
to gentamicin also. P. rettgeri showed earlier sensitivity to antibiotics
like ciprofloxacin, cephalosporin, carbapenems and amoxicillin-
clavulanate. However, emerging resistance to ciprofloxacin has been
reported among Providencia species with a shift in sensitivity pattern
from 100% to 46% in a study carried out by Fass R] et al. [16-18]. In
our case series, we isolated multi-drug-resistant strains of P. rettgeri
showed resistance to piperacillin-tazobactam, cefuroxime, ceftriaxone,
cefepime, ertapenem, imipenem, meropenem, gentamicin, tobramycin,
ciprofloxacin, tigecycline, amikacin, colistin and sensitive only to
fosfomycin. P. rettgeri is known to be resistant to gentamicin and
tobramycin but susceptible to Amikacin. All these findings together
alarm us to follow routine antibiotic sensitivity testing for Providencia
species.

The significance of Providencia rettgeri in association with catheter-
related bloodstream infections (CRBSI) and catheter-associated
urinary tract infections (CAUTI) was not clear. Hence isolation of
Providencia species twice from the clinical samples was considered
for association with catheter infections. This association of CRBSI
and CAUTI in Providencia species was reported by Wang TK et al.
linking with bacterial urease production and biofilm formation
among indwelling catheters used in peritonitis cases. The biofilm
formation is responsible for inactive antimicrobial response in
Providencia rettgeri by affecting penetration of and reducing the
bioavailability in vivo [19, 20]. In our case series, we isolated multi-
drug-resistant strains of P. rettgeri from catheterized patients.

The proper selection of empirical antimicrobials, antibiotic
sensitivity testing, avoiding misuse of antibiotics and implementing
proper drug holidays and local antibiotic policy are considered
appropriate combination protocols for managing emerging multi-
drug-resistant nosocomial Providencia rettgeri strains. In our case,
we fumigated the ICU after swabbing of the various sites in ICUs and
cultured Providencia rettgeri and coagulase-negative
Staphylococcus. Henceforth proper hand hygiene practices were
strictly enrolled as per guidelines in wards and ICUs by the Hospital
Infection Control Committee.

CONCLUSION

The differential diagnosis of Providencia species like P. rettgeri and
P. stuartii among Enterobacteriaceae should be in our mind in the
case of elderly with long-term indwelling catheters and empirical
treatment failure. All clinical samples like urine, blood, sputum,
pleural fluids, and BAL must also be screened for Providencia
species in suspected presentations. The early diagnosis and
management of UTI, CAUTI and other infections with specific
antimicrobial therapy decides the patient’s prognosis. As such, in
association with obstruction, strictures and calculi, we must
consider Providencia, Morganella and Proteus species as differential
diagnoses and manage keenly with a combination of antimicrobials
to save the patient at the earliest.
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