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Infectious Diseases - Case Report

Introduction

Renal and perinephric abscesses are uncommon in chil-
dren.1 A review done by a pediatric hospital in Taiwan 
reported only 45 cases over 10 years, while renal 
abscesses occurred in only 0.4% of pediatric urinary 
tract infections (UTI) in a Greek hospital.2,3 Renal 
abscesses can originate via ascending infections from 
the urinary tract, inflammation, and infection near the 
kidney or hematogenous spread.4 Patients usually pres-
ent with symptoms similar to UTI, such as dysuria, 
increase in urinary frequency, costovertebral angle pain 
tenderness, fever, and elevated inflammatory markers.5 
The diagnosis of renal abscess requires ultrasound or 
computed tomography (CT) imaging of the kidney, ure-
ters, and bladder.6 Common organisms associated with 
renal abscesses include Staphylococcus aureus and 
Gram-negative organisms such as Escherichia coli, 
Klebsiella pneumoniae and Proteus mirabilis.4,6

Non-typhoidal Salmonella (NTS) and Salmonella 
typhi are Gram-negative bacilli which belong to the 
order Enterobacterales.7 NTS infection typically pres-
ents in the form of gastroenteritis (GE). NTS are rarely 

isolated from the urinary tract with or without concomi-
tant GE.8,9 Reports of renal abscesses caused by NTS or 
Salmonella typhi are rare, usually occurring in patients 
with urologic abnormalities, immunosuppression, or 
diabetes.10-12 Renal abscesses are generally managed 
with antibiotics, with concomitant surgical intervention 
in some cases.10-14

Here, we report a rare case of an immunocompetent 
10-year-old girl with Salmonella renal abscess con-
firmed by imaging and fluid culture. We also conducted 
a literature review of the management of pediatric 
Salmonella renal abscesses.

1022263 GPHXXX10.1177/2333794X211022263Global Pediatric HealthPoh et al
case-report2021

1KK Women’s and Children’s Hospital, Singapore
2National University of Singapore, Singapore
3Duke-National University of Singapore Medical School, Singapore
4Nanyang Technological University, Singapore

Corresponding Author:
Cedric Wei Ming Poh, Department of Pharmacy, KK Women’s 
and Children’s Hospital, 100 Bukit Timah Road, Singapore 229899, 
Singapore. 
Email: Cedric.poh.wm@kkh.com.sg

Salmonella Renal Abscess in an 
Immunocompetent Child: Case  
Report and Literature Review

Cedric Wei Ming Poh, Bsc(Pharm)(Hons)1 ,  
Xue Fen Valerie Seah, BSc(Pharm)(Hons), PharmD1,  
Chia Yin Chong, MBBS, FRCPH1,2,3,4, Indra Ganesan, MBBS, MRCPCH1,2,3,4, 
Matthias Maiwald, MD, PhD, FRCPA, D(ABMM)1,2,3,  
Karen Nadua, MD, MRCPCH1,2, Kai-Qian Kam, MBBS, MRCPCH1,2,3,  
and Natalie Woon Hui Tan, MBBS, MRCPCH1,2,3,4

Abstract
We describe a case of a 10-year-old immunocompetent girl with a left renal abscess due to Group C Salmonella 
(Salmonella serovar Oranienburg). Percutaneous drainage of the abscess was done. She also received 2 weeks of 
intravenous ceftriaxone, followed by 4 weeks of oral co-trimoxazole with resolution seen on ultrasound. A review 
of pediatric Salmonella renal abscesses is also presented.
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Case Presentation

A 10-year-old girl without significant past medical his-
tory presented with 1 week of fever and intermittent 
vomiting with 1 day of abdominal pain and localized 
discomfort over the left hypochondrium. Two weeks 
prior to this presentation, she had 4 days of fever with 
diarrhea and vomiting which resolved spontaneously. 
There was no recent history of trauma, sick contact, or 
travel history, except for a superficial scratch (<2 cm 
open wound) caused by a household cat 3 months prior, 
which healed without intervention.

On physical examination during admission, she was 
alert and non-toxic, had costovertebral angle tenderness 
on the left side, but did not report any dysuria or increase 
in urinary frequency. She was febrile at 38.5°C, with 
other vitals being stable. Laboratory evaluation revealed 
leukocytosis and elevated inflammatory markers (Table 1). 
Urinalysis done was unremarkable and no microorgan-
ism was isolated from her urine culture. She had micro-
cytic hypochromic anemia and was subsequently 
diagnosed to have alpha 2—thalassemia minor during 
this admission.

Due to the concerns of pyelonephritis or colitis, an 
ultrasound of the abdomen was ordered on the second 
day of admission. Imaging of both kidneys showed mul-
tiple cysts and a heterogeneous structure 4.2 cm × 4.0 cm  
× 3.1 cm (Figure 1A) extending from the left mid to the 
lower pole, consistent with a renal abscess, and much of 
it appeared liquefied. Her parents declined genetic test-
ing for polycystic kidney disease and there was no 
known family history of kidney cysts.

Intravenous (IV) gentamicin (5 mg/kg/day) was initi-
ated on admission for concerns of pyelonephritis but 
was switched to IV ceftriaxone (100 mg/kg/day) after a 
renal abscess was detected, for better abscess penetra-
tion. Subsequently, an image-guided drainage of the 
renal abscess was done, where 15 mL of brown frank 

pus was aspirated and the drain was left in situ. The fluid 
culture revealed a group C Salmonella species (sero-
typed as Salmonella serovar Oranienburg by Singapore 
National Public Health Laboratory) that was susceptible 
to ampicillin, ceftriaxone, and co-trimoxazole. All other 
microbiological investigations including blood culture, 
repeat urine culture, acid-fast bacilli smear of the pus, 
Mycobacterium tuberculosis polymerase chain reaction, 
mycobacterial culture and fungal culture were unre-
markable. A stool culture was not performed as her diar-
rhea resolved prior to admission. As group C Salmonella 
is an atypical cause of renal abscess, an immunological 
screen consisting of immunoglobulin levels and CD3, 
CD4, and CD8 T cells count was performed, which was 
unremarkable.

Serial kidney ultrasounds were done on day 3, day 
10, and day 27 post-drainage. Her fever lysed by the sec-
ond day post-drainage, and by day 3 post-drainage, the 
renal abscess decreased to 2.0 cm × 1.9 cm × 1.9 cm 
(Figure 1B). Her C-reactive protein normalized by day 
10 post-drainage (4.1 mg/L), with a further decrease in 
renal abscess size to 2.1 cm × 1.4 cm × 1.6 cm (Figure 
1C). Hence, the drain was removed. After receiving 
2 weeks of intravenous ceftriaxone, she was discharged 
with another 4 weeks of oral co-trimoxazole (4 mg/kg/
dose twice daily of trimethoprim component). By day 27 
post-drainage, the abscess had resolved completely on 
the ultrasound scan (Figure 1D).

Discussion
Salmonella (NTS and typhoidal) infection commonly 
presents as gastroenteritis, invasive infection, or meta-
static focal infection, but renal involvement, especially in 
the form of renal abscess, is rare.8-12,15 A retrospective 
review done in Spain found only 1.4% of all infections 
due to NTS presenting as UTI.16 Characteristics of 
patients with NTS isolated from the urine are summarized 

Table 1.  Our Patient’s Baseline Laboratory Results That were Taken on Admission.

Laboratory parameters Results (normal values) Urine components Results

Urea, serum (mmol/L) 3.1 (2.6-6.8) Specific gravity, urine 1.005 (1.016-1.022)
Sodium, serum (mmol/L) 139 (138-145) RBC microscopy 0/uL (0-2)
Potassium, serum (mmol/L) 3.8 (3.4-4.7) WBC microscopy 0/uL (0-4)
Bicarbonate, serum (mmol/L) 23 (14-23) Epithelial cell microscopy 0/uL
Chloride, serum (mmol/L) 103 (98-107) Casts, urine Nil
Creatinine, serum (mmol/L) 36 (27-54) Crystals, urine Nil
C-reactive protein (CRP) (mg/L) 62.5 (0-5) Glucose, urine Nil
Erythrocyte sedimentation rate (ESR) (mm/h) 74 (3-15) Protein, urine 1+
White blood cell count (WBC) (×109/L) 18.23 (4-13.5) Nitrite, urine Nil
Neutrophil (%) 55 Leucocyte, urine Nil
Neutrophil absolute (×109/L) 10.03 (1.5-8)
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Figure 1.  Ultrasound of kidneys, ureters, and bladder. (A) (Baseline) A heterogeneous structure noted in the left kidney 
extending from the mid to lower pole. This lesion is consistent with a renal abscess and much of it appears liquefied. (B) (Day 
3 post drainage) Abscess decreased in size. (C) (Day 10 post drainage) Previously noted abscess smaller in size with catheter in 
situ. (D) (Day 27 post-drainage) Cystic lesion no longer visualized.

in Table 2. Risk factors for renal abscess include previous 
urinary tract infection, urologic instrumentation or sur-
gery, urinary tract obstruction, or an immunocompro-
mized state.17 To our knowledge, only 3 other cases of 
pediatric Salmonella (NTS and typhoidal) renal abscesses 
have been described,10,11,18 of which only 1 case had an 
existing congenital atrophy of the left kidney.11 In a case 
series described by Paterson et al,12 only 3 of 23 patients 
with NTS UTI had structural abnormalities, and none was 
immunosuppressed.

Our patient had gastrointestinal symptoms 2 weeks 
prior that had resolved by the time of admission. This 
might have been the origin of her Group C Salmonella 
infection. In addition, her suspected underlying polycys-
tic kidney disease may be a possible risk factor for renal 
infections due to possible outflow obstruction causing 
retrograde infection from the urinary bladder.20-22 
Although she was incidentally diagnosed to have alpha 
2—thalassemia minor, minor forms of the thalassemia 

trait as a predisposing factor for Salmonella infections 
are not as well described as underlying established 
hemoglobinopathies, such as sickle cell anemia, thalas-
semia with high iron load, or previous splenectomy.23-28 
Generally, NTS as a renal pathogen is unusual, and an 
occult urologic problem or an immunodeficiency should 
be considered.16

Most reported pediatric renal abscess cases were man-
aged with antibiotic therapy as a mainstay, and in some 
cases, with concomitant abscess drainage (Table 3). 
Common antibiotic therapy for renal pathogens includes 
third-generation cephalosporins, co-trimoxazole, fluoro-
quinolones, and aminoglycosides.29,30 However, amino-
glycosides are not ideal for renal abscesses due to the 
anaerobic and acidic pH environment of the abscesses.31 
Antimicrobial therapy for our patient was empirically 
switched from gentamicin to ceftriaxone when a renal 
abscess was found, which also provided adequate cover-
age for Group C Salmonella when it was subsequently 
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identified. In the setting of renal abscesses, third genera-
tion cephalosporins can be considered as empiric therapy.

The optimal criteria and timing for surgical interven-
tion remains unknown.6 Broad-spectrum parenteral anti-
biotic coverage and surgical drainage had been 
recommended due to paucity of evidence regarding safe 
and effective treatment with antibiotics alone in pediat-
rics, as compared to adult studies.4 However, several 
recent case series on pediatric renal abscesses report 
success with conservative antibiotic treatment for 
smaller abscesses (ie, ≤3 cm in size).1,32,33 Our patient’s 
renal abscess measured 4.2 cm × 4.0 cm × 3.1 cm. The 
prompt resolution of our patient’s clinical symptoms on 
day 3 of admission after initiation of appropriate antibi-
otics and drainage suggests that surgical intervention is 
likely to be helpful, particularly if done early and in the 
setting of a relatively large renal abscess.

The optimal duration of antibiotic treatment for renal 
abscesses remains to be determined. In the treatment of 
acute lobar nephronia, which may represent early stage 
of development of renal abscess, 3 weeks of treatment 
had superior outcomes compared to 2 weeks.34,35 The 
need for prolonged antibiotic therapy was also sug-
gested by Rus and Kersnik Levart10 in a case of a previ-
ously healthy 14-year old with a NTS renal abscess 
complicated by acute renal failure who had a recurrence 
of infection. The patient was initially conservatively 
treated with 12 days of intravenous ceftriaxone followed 
by 9 days of co-trimoxazole. Although there was clinical 
response with normalization of laboratory parameters 
and a subsequent negative urine culture at the end of the 
first course, there was a recurrence 13 days after the 
completion of the initial treatment. He then completed 4 
additional weeks of intravenous ceftriaxone followed by 
2 weeks of ciprofloxacin. Both his kidneys showed signs 
of chronic pyelonephritis on ultrasound 3 years later. 
The authors then concluded that at least 6 weeks of anti-
biotic treatment should be considered.

Here, we took a more conservative approach by per-
forming serial ultrasound imaging to ascertain radiolog-
ical improvement before the child was discharged with 
oral antibiotics to complete the total 6-week course, to 
ensure therapeutic success. As there was complete reso-
lution of the renal abscess in our patient by day 27 post-
drainage, this suggests that a minimum of 4 weeks of 
antibiotics (inclusive of at least 2 weeks intravenous) is 
required, even with early surgical intervention.

Conclusions

In conclusion, renal abscesses in immunocompetent 
children caused by NTS are rare. A prolonged course of 
antibiotic therapy of at least 4 weeks with concomitant 

surgical intervention may be required for the treatment 
of a large renal abscess.
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