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Extra-intestinal salmonellosis in a tertiary care centre in South India
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ABSTRACT

Background and Obijectives: Extra-intestinal salmonellosis is associated with higher case fatality and is underestimated in
the developing countries like India. Here we present a case series of bacteriologically proven extra-intestinal salmonellosis
managed at our institute over the past two years.

Materials and Methods: Retrospective analysis of bacteriologically proven extra-intestinal salmonellosis over two years
between January 2020 to December 2021 was carried out. Medical records were reviewed for site of infection, evidence of
any underlying or predisposing illnesses and antimicrobial susceptibility report.

Results: Eight patients were diagnosed with extra-intestinal salmonellosis. Male to female ratio was 3:1. Mean age was 44
years. Four were typhoidal and four were nontyphoidal Salmonellae. The extra-intestinal sites involved were purulent aspi-
rates from scrotum, caecum, perianal region, intraperitoneal collection, synovium, and urine. Predisposing factors include
chronic myeloid leukemia, HIV and gastric malignancy. All deep seated abscess required surgical intervention. All typhoidal
Salmonella (n=4) were sensitive to cotrimoxazole, ampicillin, ceftriaxone. Among nontyphoidal Salmonella, one was resis-
tant to cotrimoxazole; two were resistant to ampicillin, ceftriaxone and three resistant to ciprofloxacin.

Conclusion: The diagnosis of extra-intestinal salmonellosis requires a high degree of clinical suspicion and should be in-
cluded in the differential diagnosis in patients with deep-seated abscesses.
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INTRODUCTION bacteriologically proven extra-intestinal salmonello-
sis managed at our institute over the past two years.
The clinical significance of extra-intestinal man-

ifestations of Salmonella is not often appreciated.

There are very few documented reports on the actu-
al prevalence of these infections, especially from an
endemic region such as India (1, 2). Invasive non-ty-
phoidal salmonella are clinically indistinguishable
from other febrile illnesses with higher case fatality
(3). Here we present a case series of eight cases of

MATERIALS AND METHODS

The microbiology laboratory records of the ex-
tra-intestinal specimens that were culture-positive
for Salmonella, between January 2020 and December
2021 were included in this retrospective study. The
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corresponding medical records of the patients were
further reviewed for site of infection and evidence
of any underlying or predisposing illnesses. The
extra-intestinal specimens were purulent aspirates
and urine. They were first processed using standard
methods, on 5% sheep blood agar and MacConkey
agar. Colonies suspected as Salmonella were identi-
fied by the Vitek-2 system and serotyping was con-
firmed by doing the slide agglutination test by using
the specific antisera (Denka-Seiken, Tokyo, Japan).
Antimicrobial susceptibility testing was performed
by Vitek-2. Institutional ethical committee approval
(VMCIEC/11/2022) was obtained for the study.

RESULTS

Over the two-year study period, eight patients were
diagnosed with extra-intestinal salmonellosis. Clinical
spectrum of the cases is presented in Table 1. Male to
female ratio was 3:1. Mean age of the patients was
44 years, range 30 and 70 years. Four were typhoidal
and four were nontyphoidal Salmonella (NTS). There
was no history of enteric fever in these patients. Blood
and stool cultures were negative and Widal tests were
non-reactive in all the cases. The extra-intestinal sites
involved were purulent aspirates from scrotum, cae-
cum, perianal region, intraperitoneal collection, sy-
novium, and urine. Fifty four year old retropositive
male on antiretroviral therapy for four years presented
with right testis swelling for four days, insidious in
onset, progressed rapidly to size 4x6 cm associated
with throbbing pain. Scrotal exploration with right or-
chidectomy was performed the next day and around
50ml purulent material was drained which grew Sal-
monella Paratyphi B and sloughed out testis was re-
moved. Forty five year old man operated for gastric
malignancy presented with abdominal pain, vomiting
and burning micturition for 20 days. CT abdomen
showed findings suggestive of prostate abscess (Fig.
1 A). Urine culture grew multidrug resistant non ty-
phoidal Salmonella. His condition improved with con-
servative management with antibiotics. Other unusual
focal infections were also reported. Thirty three year
old male with perianal abscess was managed with in-
cision and drainage. Pus culture grew Salmonella Ty-
phi. Patient had similar episode four years back with
unknown etiology. Another thirty year healthy male
presented with fever, abdominal pain and loose stools
for 10 days. On laparotomy, around 150 ml pus was
collected in right iliac fossa walled off by caecum,
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with a 6 cm long fish bone lying in the abscess. Ab-
scess was drained, peritoneal lavage, appendicectomy
and diversion loop ileostomy were performed. Pus
culture grew Salmonella Paratyphi A. Fifty three year
old male without any biliary tract abnormalities pre-
sented with acute necrotizing pancreatitis (Fig. 1B).
Pigtail drain fluid of intraperitoneal collection grew
Salmonella Typhi. Unusual pathogen was reported
in a 39 year old immunocompetent female who de-
veloped lower urinary tract infection with Salmonella
enterica subspecies arizonae.

Predisposing factors were chronic myeloid leuke-
mia, HIV, gastric malignancy. All deep seated abscess
required surgical intervention. Three cases (Salmonel-
la in urine due to prostate abscess, UTI, gastroenteritis)
were managed with antibiotics. All the patients recov-
ered without any recurrence. All typhoidal Salmonella
(n=4) were sensitive to cotrimoxazole, ampicillin, cef-
triaxone, cefepime and all but one had intermediate sus-
ceptibility to ciprofloxacin and levofloxacin. Among
nontyphoidal Salmonella, one was resistant to cotri-
moxazole and cefepime, two were resistant to ampicil-
lin and ceftriaxone and three resistant to ciprofloxacin.

DISCUSSION

Extra-intestinal infections, though less frequent,
may affect different sites in the body. Ours is a tertia-
ry care super specialty and referral hospital in South
India. As per the microbiological records of the past
two years, eight patients had bacteriologically proven
extra-intestinal salmonellosis, one case in 2020 and
seven cases in 2021. Distinct peak incidence in 2021
cannot be explained. Predominantly, middle aged
men were affected. S. Typhi was the predominant se-
rotype which may be attributed to the endemicitiy of
the organism in our country.

Salmonella spp. is a rare cause of pyocele. Chung
Bin and Hakkim reported neonatal pyocele due to
Salmonella Enteritidis and Salmonella Derby in two
cases, the pathogenesis of which is unclear (4). Sal-
monella is an atypical agent for septic arthritis in
post antibiotic era. It is particularly reported in acute
arthritis patient with sickle cell anemia and system-
ic lupus erythematosus (5, 6). We had a young male
with chronic myeloid leukemia under chemotherapy
who developed secondary osteoarthritis with Salmo-
nella enteritidis. We emphasize that joint infections
can be caused by atypical bacteria like salmonella
species in immune compromised individuals.
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EXTRA-INTESTINAL SALMONELLOSIS

Table 1. Clinical spectrum and laboratory profile of extra-intestinal salmonellosis from January 2020 to December 2021 in a tertiary care hospital

Cases 1 2 3 4 5 6 7 8
Sample Purulent aspirate ~ Synovial pus Urine Urine Urine Purulent aspirate from caecum  Purulent aspirate from peri- Pigtail fluid
from scrotum anal region
Presentation Pyocele Secondary Prostate uTl Gastroenteritis Fish bone perforation of caecum Perianal abscess Acute necrotizing
osteoarthritis abscess with abscess and peritonitis pancreatitis
Age in years /Sex 54/M 34/M 45/M 39/F 70/F 30/M 33/M 53/M
Organism Salmonella Salmonella  Non typhoidal ~ Salmonella  Salmonella enteritidis Salmonella Paratyphi A Salmonella Typhi Salmonella Typhi
Paratyphi B enteritidis Salmonella  enterica diarizonae
Susceptibility SENS to SENS to RESIS to COT, RESISto COT, SENS to SENS to SENS to SENS to
COT,AMP, CIP, CIP,LEV,CTR, AMP CTR, AMP, CTR,CEF, COT, AMP, CTR, CEF, COT, AMP, CIP, LEV, CTR, CEF COT, AMP, CTR, CEF, IN- COT, AMP, CIP, LEV,
LEV, CTR, CEF CEF, COT,AMP  CEF, CIP CIP RESIS to CIP, LEV  Laparotomy with appendectomy, TERMEDIATE to CIP, LEV CTR, CEF
Treatment Scrotal exploration Excision Antibiotics Antibiotics Antibiotics abscess drainage, peritoneal Incision & drainage Pigtail drainage for in-
with right arthroplasty right lavage and diversion loop ileos- traperitoneal collection
orchidectomy hip tomy
Predisposing factors HIV positive CML Carcinoma None None None Similar episode four years None
stomach back
Outcome Recovered Recovered Recovered Recovered Recovered Recovered Recovered Recovered
ESR (<15mm/hr) 61 - - - - 43 22 42
TC (4000-11000cu.mm) 7700 1300 7100 7600 18200 10500 12700 19300
Hb (13-17g/dI) 8.3 8.3 8.5 10.2 11.2 11.3 13.6 10.9
Blood glucose (60-140mg/dl) 92 97 155 108 112 101 91 76
urea (17-43mg/dl) Creatinine 25 21 21 20 44 26 15 30
(0.7-1.3mg/dl) Total bilirubin 1 0.4 0.4 0.3 14 0.9 0.8 0.5
(0.3-1.2mg/dl) Total protein - 0.86 0.38 0.34 0.76 1.45 0.34 9.15
(6-7.8g/dl) Albumin (3.5- 6.4 6.4 5.2 6.4 6.6 7.1 6.4 4.2
5.5g/dl) Globulin (2.5- 3.8 4 2.8 39 4 41 3.8 2.6
3.5g/dI) 2.6 2.4 2.4 25 2.6 3 2.6 1.6
AST (0-35U/L) 31 16 16 27 25 28 12 31
ALT (0-35U/L) 22 22 11 33 31 75 13 21
Al D (2R.Q21 11\ 160 94 70 78 71 164 72 110

SENS- Sensitive, RESIS- resistant, COT-Cotrimoxazole, AMP-Ampicillin, CIP-Ciprofloxacin, LEV-Levofloxacin, CTR-Ceftriaxone, CEF-Cefepime, HIV-Human Immunodeficiency Virus,
UTI-Urinary tract infection, CML-Chronic myeloid leukemia
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Fig. 1. A: CT whole abdomen showing ill-defined hy-
podense areas with mild peripheral enhancement in both
lobes of mid prostate probably abscess

B: CT Abdomen showing necrotizing pancreatitis with
non-enhancing walled off necrosis predominantly in the
body and tail region

Prostatic abscesses due to Salmonella are exceed-
ingly rare and have previously been described in im-
munocompromised patients (7). In the current series,
prostate abscess developed in a patient operated for
gastric malignancy. Although it is unclear whether
the primary source of infection in this case was gut
translocation or ascending urinary tract infection,
spread between the sites was most likely hematologic
as bacteremia is a known complication of Salmonel-
la infections. Focal infections with typhoidal Salmo-
nella are known to occur (8). The majority of case
reports involving Salmonella pancreatitis showed
relatively mild—moderate pancreatitis not requiring
surgical intervention. A case of severe necrotizing
pancreatitis due to Salmonella Typhimurium has
been reported in the literature (9). In this series, a
case of acute necrotizing pancreatitis due to Salmo-
nella Typhi was reported. There are several docu-
mented reports of human infections by an unusual
pathogen, Salmonella enterica subspecies arizonae,
mostly in immunocompromised individuals (10). In
this series, immunocompetent female who devel-
oped lower urinary tract infection with Salmonella
enterica subspecies arizonae recovered without any
complications.

NTS shows higher antimicrobial resistance to anti-
microbials posing a serious threat to human popula-
tion. This occurs mostly due to the widespread use of
antimicrobials in food of animals. Among four iso-
lates of nontyphoidal Salmonella in this series, one
was resistant to cotrimoxazole and cefepime, two
were resistant to ampicillin and ceftriaxone and three
resistant to ciprofloxacin.

CONCLUSION

Infections with typhoidal Salmonella species can
involve any organ or system. Abscesses may occur
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as a late complication in almost any Salmonella in-
fection. The diagnosis of extra-intestinal salmonel-
losis requires a high degree of clinical suspicion and
should be included in the differential diagnosis in
patients with deep-seated abscesses. Infections due
to NTS are often underestimated in the developing
countries like India. The need for a high degree of
clinical suspicion in immunocompromised individu-
als cannot be overemphasized.
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