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Abstract

Non-Typhoidal Salmonella (NTS) infection typically causes gastroenteritis. Rarely, it can lead to focal
or invasive infections including pyelonephritis. Transplant recipients are at increased risk of infection
with typical and atypical organisms. We present a case of NTS pyelonephritis with renocutaneous fistula
formation in a renal transplant recipient. This case presents important surgical issues and a rare potential
focus of infection in transplant recipients.

Keywords: Non-typhoidal salmonella infection; Solid organ transplant; Immunosuppression;
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Abbreviations: NTS: Non-Typhoidal Salmonella; INTS: Invasive Non-Typhoidal Salmonella; UTI: Urinary
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Introduction

Salmonella enterica, a species of non-lactose fermenting, motile, gram-negative rods,
encompasses several thousand serovars which invade a host through the gastrointestinal
system. Non-typhoidal Salmonella (NTS) most commonly causes gastroenteritis [1].
However, bacteremia or focal infections can occur with specific non-S. Typhi serovars and
patient comorbidity combinations. Invasive NTS (iNTS) infections, or those associated with
bacteremia, have been described in aneurysms and vascular grafts [2,3], as the etiology of
septic arthritis or osteomyelitis (especially in persons with sickle cell disease), as seeding
focal soft tissue and renal infections [4-7]. Focal infections comprise an estimated 7-12% of all
NTS infections and are highly associated with immunosuppression and underlying anatomic
abnormalities [2]. These focal manifestations have been rarely reported in the literature and
there are few that specifically discuss Salmonella transplant pyelonephritis. We present a case
with two concurrent focal NTS infections, pyelonephritis and renocutaneous fistula, in a renal
transplant recipient.

Case Description

A 40-year-old female with two prior renal transplants presented for a second surgical
opinion on a fistula from her failed renal transplant. A native of Liberia, she had moved to
the US in 2001. Her end stage renal disease was secondary to longstanding hypertension
and her medical history was notable for hyperlipidemia and chronic Hepatitis B infection.
Her first renal transplant (right sided) was performed in 2004. This was complicated by
rejection leading to graft failure and hemodialysis dependence from 2010 until 2023. In
September 2023, she received a second deceased donor kidney transplant (left sided)
without complications and with sustained excellent function on an immunosuppression
regimen of Tacrolimus, Mycophenolate Mofetil and Prednisone. In December 2024, she
developed a draining renocutaneous fistula with infection of her nonfunctioning (right sided)
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graft. Cultures performed from this drainage grew Salmonella
enterica. Initial treatment was with Doxycycline and an attempt at
graft nephrectomy that was aborted intra-operatively due to dense
adhesions. By May of 2025, she was transitioned to Amoxicillin
due to increased drainage despite ongoing suppressive therapy
with Doxycycline. Repeat CT imaging performed at our center in
June 2025 showed a heavily calcified graft with emphysematous
pyelitis (Figure 1). As part of her workup, blood and stool cultures
were negative and Strongyloides and Schistosoma serologies were
negative. After informed consent regarding surgery and risks, she
successfully underwent en bloc graft nephrectomy, appendectomy

(due to adhesions) and tract excision. Intraoperative cultures from
the resected renal parenchyma were positive for Salmonella spp,
type D. Pathology revealed diffuse necrosis with abscess formation
in the right transplanted kidney and fistula formation with necrosis
and fibrosis (Figure 2). Initial antibiotic therapy at our center
was with Ceftriaxone, then broadened to Meropenem based on
susceptibilities. Finally, she completed a 14-day course of oral
TMP/SMX prior to discharge. She had an uneventful post-operative
course. After 6 weeks post-surgery, she was asymptomatic with a

well healed wound.

Figure 1: Calcified failed right transplant kidney. calcified, non/hypo-enhancing right failed kidney parenchyma
with surrounding fat stranding.
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Figure 2: Explanted infected right kidney. photos taken during nephrectomy. visualized parenchyma with diffuse
necrosis and abscess formation.
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Discussion

Pyelonephritis is fairly common in renal transplant recipients,
with an estimated incidence of 3.66 cases per 100 recipient-years.6
In most cases, transplant pyelonephritis is attributed to E. coli,
Enterococci and Pseudomonas spp.6 NTS infections account for
only an estimated 0.01 to 0.07% of urinary tract infections (UTIs)
overall [8], with a paucity of published cases in kidney transplant
recipients [4]. NTS has been reported as causing pyelonephritis
in hematopoietic stem cell recipients and persons with advanced
HIV disease [9-11]. More atypical is renocutaneous fistula
formation in this setting, which to our knowledge has not been
described in the literature as developing from NTS infection in a
transplanted kidney. Renocutaneous fistula most commonly occurs
with xanthogranulomatous pyelonephritis, tuberculosis, or post-
surgically [12-14]. Often this is a post-obstructive complication,
associated with severe inflammation, replacement of the renal
parenchyma, or calculus disease. Increased risk of NTS infection
has been associated with decreased CD4+ Th17 cells, defects in
IL-12/IL-23 cytokine pathways, as well as with the underlying
immune dysregulation in HIV and Chronic Granulomatous
Disease [1,2]. Transplant recipients with pyelonephritis have 1.9
times greater odds of having been maintained on Mycophenolate
mofetil (MMF) [6].
from immunosuppressive drugs, particularly the bone marrow
suppression associated with MMF, likely contribute to increased
susceptibility to UTI, pyelonephritis and NTS infection.

Overlapping or compounding mechanisms

This case presents important surgical and epidemiologic
issues for the transplant clinician to consider. The chronicity of
the infection created a hostile operative field with dense scarring
and adhesions. Initially, a lower midline intra-peritoneal approach
was performed and aborted at the other center. We performed
the surgery with a retroperitoneal intent initially, making a right
Gibson incision to incorporate the fistula tract. Proximal and distal
exposure and encircling of the iliac artery was pertinent before
addressing the allograft. The appendix was excised en bloc with the
allograft, as it was an amalgamated mass involving the appendix.

This patient’s origins in Liberia were important to consider.
NTS infections are an emerging cause of bloodstream infection in
sub-Saharan Africa and Asia, especially in areas with higher HIV
prevalence [15,16] This patient denied any travel back to Liberia
since moving to the USin 2001. There is a well-described association
iNTS infection, as persistent
helminthic infection can cause recurrent or persistent bacteremia
[2]. In this case, despite theoretical risk based on national origin,
Schistosoma serologies were negative. Strongyloides serologies
were also checked, as there has been a similar association

between Schistosomiasis and

documented with gram negative bacteremia and abscess [17].
These serologies were negative, though both were drawn after
several years of ongoing immunosuppression which may impact
their reliability. Blood cultures were negative and the origin of this
focal infection remains unclear.

Conclusion

In conclusion, NTS infection can manifest as atypical focal
infections or invasive disease, specifically in patient populations
with an elevated risk profile (including solid organ or stem cell
transplant recipients and advanced HIV). This case highlights the
difficulty in managing NTS infections in transplant recipients,
especially with the development of rare complications such as
renocutaneous fistula.
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