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ABSTRACT

Aim: Escherichia coliis the most common microorganism recovered in urinary tract infections (UTI) in all age groups. Lately, different pathogens,
such as Morganella morganii, are beginning to be isolated. The aim of this study was to investigate children with UTI caused by Morganella
morganii.

Materials and Methods: Children with UTI caused by Morganella morganii in our pediatric outpatient clinic were retrospectively evaluated.

Results: The mean age of 11 children was 4.2+1.9 years (minimum: 19 months, maximum: 7.5 years). Four (36.4%) patients were female. The
most frequent symptoms were irritability (n=5, 45.5%) and dysuria (n=5, 45.5%). Urinalysis was positive for leukocytes in 9 (81.8%), hematuria
in 5 (45.5%), and nitrite in 6 (54.5%) patients. None of the patients had electrolyte abnormalities or renal failure. Colony count was most
prevalently 100,000 colony-forming unit/mL (n=7,63.6%). The pathogen was most sensitive to imipenem/meropenem and piperacillin-
tazobactam (n=11,100%, for both). Two (18.1%) patients were hospitalized. Empirical antibiotic treatments were switched to amikacin (15 mg/
kg/day) for outpatients and piperacillin-tazobactam (300 mg/kg/day) for hospitalized patients for 10 days. Repeat urine cultures on the third
day of treatment were negative.

Conclusion: Morganella morganii, which is usually encountered as a kind of nosocomial or opportunistic infection, is presented as a cause of

community-acquired UTl in this study. As in other infections, antibiotic susceptibility profiles are crucial in directing treatment .
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Introduction

Urinary tract infections (UTI) are among the most
commonly observed infections in pediatric patients. As
it may result in kidney damage and chronic renal failure,
early recognition and treatment of a UTI are crucial. The
prevalence of UTI was 7.0% among infants presenting with
fever (1). The most commonly isolated microorganisms
in all age groups are Gram-negative enteric bacteria such
as Escherichia coli, Klebsiella, Proteus, Enterococcus or
Enterobacter species (2).

Morganella morganii is a Gram-negative, facultative,

anaerobic, non-lactose-fermenting, urease positive
microorganism from the Enterobacteriaceae family which
is found in the normal gastrointestinal flora. Like the other
members of the Enterobacteriaceae family, M. morganii
is naturally resistant to beta-lactam antibiotics (3).
Although M. morganii is a common microorganism found
in nature and in human habitats, it is rarely responsible for
community-acquired infections. Instead, it often causes

nosocomial infections such as postoperative infections,
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sepsis, soft tissue infections, meningitis, chorioamnionitis,
endophthalmitis, arthritis or UTI (4-7). In a study conducted
in Taiwan, out of 82,861 patients infected by Gram-negative
microorganisms over a 6-year period, M. morganii was
isolated from 1,219 (1.47%) samples and ranked as the ninth
most common nosocomial infection (8). In the recent years,
there has been anincrease in opportunistic infections caused
by M. morganii, due to its enhanced virulence and antibiotic
resistance (4). The aim of this study was to investigate
pediatric patients with UTI caused by M. morganii, of which
little is known regarding community-acquired infections.

Materials and Methods

Eleven pediatric patients (aged between 1 month and 18
years) who were diagnosed with UTI caused by Morganella
morganii in the pediatric outpatient clinic of Erzurum
Training and Research Hospital between January 1¢t, 2015,
and August 1%, 2017, were retrospectively evaluated. Patient
files were reviewed for patient age at time of diagnosis,
presenting complaints, previous history of UTI, underlying
diseases, laboratory and radiological results, and family
history. The samples collected for urinalysis and culture
were obtained using the appropriate technique according
to patient age. In toilet-trained children, a mid-stream urine
sample was obtained. In non-toilet-trained children, an
adhesive urine collection bag was applied after disinfecting
the skin in the genital area. If the urinalysis showed pyuria,
urethral catheterization was performed to collect a urine
sample for culture. All urine bag samples for urine culture
were excluded. Children whose urinalyses were positive for
leukocyte esterase and/or nitrite, bacteriuria, or pyuria were
defined as UTI. Urine culture results of these patients were
reviewed. A positive urine culture was defined as the growth
of a single uropathogen microorganism of >10° colony-
forming units (CFU)/mL in a mid-stream urine sample or
>10* CFU/mL in a urine sample obtained by catheterization
(9). All patients were started on empiric treatment.
Children who were treated as outpatients received oral
cefixime 8 mg/kg once daily, whereas patients who were
hospitalized were started on intravenous ceftriaxone 75
mg/kg/day in two divided doses. Then, the treatment was
adjusted as necessary according to a determination of the
sensitivity and resistance patterns of M. morganii. On the
third day of antibiotic treatment, repeat urinalysis and
urine culture samples were obtained from all patients to
evaluate response to treatment. The duration of treatment
was 10 days for all patients. All patients underwent renal
and bladder ultrasonography (US). Dimercaptosuccinic acid
(DMSA) scintigraphy was also performed at 4-6 months
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following the acute infection in patients with a history of
recurrent UTI.

Statistical Analysis

Data was analyzed using the SPSS statistical software
(SPSS for Windows, version 17.0; SPSS Inc., Chicago, IL, USA).
The data were expressed as means and standard deviation
(mean + standard deviation), number of patients (n) and
percentages (%).

The study was approved by the Erzurum Regional
Research and Training HospitalEthical committee with
number 2018/03-17.

Results

During the study period, a total of 2,866 proven UTl were
identified. M. morganii was isolated in urine cultures of 11
(0.38%) patients. The mean age of the patients was 4.2+1.9
years (minimum: 19 months, maximum: 7.5 years). Four
patients (36.4%) were female and 7 (63.6%) were male.
Two (18.1%) patients had an underlying disease (asthma,
operated congenital heart disease). The symptoms and
laboratory findings of the patients are presented in Table
I. Four patients (36.4%) had a history of recurrent UTI.
None of the patients had a family history of chronic kidney
disease. Quantitative culture results showed 30,000 CFU/
mLin 3 (27.3%) patients, 40,000 CFU/mL in 1(9.1%) patient,
and 100,000 CFU/mL in 7 (63.6%) patients. The pathogen
was most sensitive to imipenem/meropenem (n=11, 100%),
piperacillin-tazobactam (n=11, 100%), and amikacin (n=10,
90.9%); and most resistant to ampicillin and amoxicillin-
clavulanate (none of the strains were susceptible to these
antibiotics). The properties of M. morganii strains isolated
from the patients are presented in Table II.

None of the patients had visited another facility before

Table I. Symptoms and laboratory findings of patients

n (%)
Symptoms
Irritability 5 (45.5)
Dysuria 5 (45.5)
Fever 4(36.4)
Flank/abdominal pain 4 (36.4)
Nausea/vomiting 4(36.4)
Laboratory findings
Leukocyturia 9 (81.8)
Hematuria 5 (45.5)
Nitrite positivity 6 (54.5)
Leukocytosis 6 (54.5)
CRP? elevation 2(18.2)
2CRP: C-reactive protein
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Table Il. Properties of Morganella morganii strains isolated
from patients

Colony count (CFU/mL?) n (%)
30,000 3(27.3)
40,000 1(9.1)
100,000 7 (63.6)
Antibiotic susceptibility rates n (%)
Imipenem/meropenem 11 (100)
Piperacillin-tazobactam 11 (100)
Amikacin 10 (90.9)
Trimethoprim/Sulfamethoxazole 8(72.7)
Ceftriaxone 7 (63.6)

*CFU/mL: number of colony forming units per milliliter, CFU: Colony-forming unit

presenting to our outpatient clinic. Two (18.1%) patients
were hospitalized due to decreased oral intake. The empirical
treatment was modified according to sensitivity testing
results. Those patients who were treated on outpatient
follow-up (n=9)weretreated withintramuscularamikacin (15
mg/kg/day), whilehospitalized patients receivedintravenous
piperacillin-tazobactam (300 mg/kg/day) for 10 days. Only
a 19-month-old female patient (9%) who was hospitalized
had hydronephrosis and was diagnosed with unilateral
hydronephrosis. DTPA (diethylenetriaminepentaacetic acid)
scan of this patient revealed a partial ureteropelvic junction
obstruction. No vesicoureteral reflux was observed in the
voiding cystourethrogram of the patient. Four (36.4%) of
the patients underwent DMSA scintigraphy due to recurrent
UTI and no abnormal findings were detected. Repeat urine
cultures obtained on the third day were negative in all
patients. During the ten-day follow-up, none of the patients
developed any complications.

Discussion

In this study, M. morganii was investigated as a rare cause
of UTI, which is a very common infection in the pediatric
population. Since the 1930s when it was first described, M.
morganii was thought to cause hospital-acquired infections
(10). However, recent studies contradict this argument.
It has also been reported to cause community-acquired
infections such as UTls, pyelonephritis, osteomyelitis, and
peritonitis (11-13). Community-acquired UTIs caused by
M. morganii have been reported as case reports. To our
knowledge, this is the first study investigating community-
based UTIs caused by M. morganii in children.

Thereis arisk of developing urosepsis in the acute period,
therefore pediatric UTIs are serious, especially in young
children. It has been reported that in cases of bacteremia
caused by M. morganii, the urinary tract was the most

common source, followed by the hepatobiliary tract (4). The
reported incidence of UTIs caused by M. morganii is between
1.6% and 37% (14). Contrary to the literature, M. morganii
related UTls were found less frequently than in other
studies in our cohort. A history of hospital admission and
surgical intervention have been described as risk factors for
M. morganii bacteremia. However, infections other than UTI
were reported to be independent risk factors for mortality
(14). In previous studies, underlying chronic diseases have
also been defined as risk factors for M. morganii bacteremia
(15). In our study, none of the patients had any risk factors
associated with hospital-acquired infections or had a clinical
condition suggestive of bacteremia/sepsis. Therefore, blood
cultures were not collected. In two patients who had chronic
diseases, the UTI resolved without any complications after
appropriate treatment. Given the fact that none of our
patients had any risk factors, we believe that all our patients
acquired the M. morganii infection from their natural
environment and/or from their own gastrointestinal flora.

M. morganii is known to be intrinsically resistant to
penicillins, first and second generation cephalosporins,
macrolides, lincosamides, phosphomycin, fusidic acid and
colistin. In our study, the pathogen was most susceptible
to imipenem, meropenem, piperacillin-tazobactam and
amikacin. These findings are in accordance with the study of
Erlanger et al (14). However, Senel et al. (16), who described
antibiotic resistance in pediatric UTls, reported 100%
susceptibility to imipenem but 13% resistance to piperacillin.
The sensitivity rates of microorganisms to antibiotics may
vary in time and with local epidemiological influencers.
In our study, those who were treated as outpatients were
given amikacin, whereas hospitalized patients received
piperacillin-tazobactam, with good clinical response.

In our study, the mean age was 4.2+1.9 years and
63.6% of the patients were male. According to the
American Academy of Pediatrics (AAP), UTls are 2-5 times
more common in males younger than 3 months of age
compared to females. In all age groups, symptomatic UTls
were 3-5 times more common in females than in males
(17). In addition, UTIs are 5-20 times more common in
uncircumcised males compared to circumcised males (18).
In a study on 132 infants (<4 months) with UTI, 68.9% were
male, whereas, in another study on 2,316 children with UTI,
50.9% were male (19,20). The fact that the male to female
ratio was greater than expected (with regard to age) in our
study may stem from the fact that male patients in our
study were not yet circumcised. In the region where the
present study was conducted, most males are circumcised
at a more advanced age.
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The most common symptoms of UTI among infants
younger than 3 months of age are fever, vomiting, and
irritability. In infants aged 3 months and older, fever is the
most common symptom, followed by abdominal pain, flank
pain, and vomiting. In older children, the most common
symptoms are pollakiuria and dysuria, but enuresis, flank
pain, abdominal pain, fever, nausea, strong smelling urine
and cloudy urine may also be observed (21). In our study, the
most common symptoms were irritability, dysuria, fever,
flank/abdominal pain and nausea/vomiting, respectively.

In our study, 36.4% of patients had a history of UTI.
However, no correlation was found between recurrent UTI
and the growth of M. morganii in urine culture because none
of the previous urine cultures of the patients were positive
for M. morganii. The previous UTI episodes of the patients
had taken place from between 2 months to Tyear previously.
None of the patients had required hospitalization during
their previous UTI.

None of the patients included in our study had a family
history of chronic renal disease. The sensitivity of leukocyte
esterase in the detection of UTl is between 83-94%, whereas
the specificity of nitrite testing is 90-100%. A positive
result for leukocyte esterase or nitrite combined with a
positive urine microscopy result increases the sensitivity
to0 99.8% (22). The urinalysis findings of our patients were,
in decreasing order, leukocyturia, hematuria and nitrite
positivity.

Leukocytosis and elevated CRP levels, which indicate
acute inflammation and infection, were observed in 54.5%
and 18.2% of patients, respectively. In a study on children
with UTI, 11.9% of patients had normal leukocyte counts
and CRP levels (23). In our study, 45.5% of patients had
normal CRP and leukocyte levels. This is presumably due
to the fact that none of the patients included in our study
presented with pyelonephritis.

Aside from urosepsis, UTI may lead to numerous other
complications. If not treated timely and appropriately, UTI
may cause severe dehydration and hypoperfusion in the
short term and resultin acute kidney injury (24). Additionally,
in the long term, the renal scarring that can develop may
result in hypertension and chronic kidney disease (24). In
our study, the BUN, creatinine and electrolyte levels at the
time of admission and during follow-up were within normal
limits. As a result, none of the patients suffered from any
complications.

When evaluating patients with UTls, radiological imaging
modalities are used to detect underlying urologic anomalies
and to confirm acute pyelonepbhritis. In the NICE (National
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Institute for Health and Care Excellence) guidelines, urinary
system US is recommended for infants with UTI who are
<6 months of age. On the other hand, the AAP guideline
recommends US for all children with febrile UTI, regardless
of age (17,22). In a series of 309 children under 2 years of age,
88% of the patients had normal urinary system US results
(25). Similarly, 91% of the children in our study had normal
urinary US results.

Study Limitatitons

Our study has some limitations which must be
mentioned. The limitations of this study include the small
sample size and only having data from a single center.

Conclusion

An important point to notice is that even though M.
morganii is part of the normal gastrointestinal flora and
mostly causes nosocomial and opportunistic infections in
patients with predisposing factors, it was isolated as a cause
of community-acquired UTI in this study. The patient’s
clinical condition and the antibiotic susceptibility profile are
important in the planning of treatment.
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