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Abstract: Xanthogranulomatous pyelonephritis (XGP) represents a rare and severe pathology sec-
ondary to chronic urinary obstruction and recurrent infections. Commonly, this condition leads to loss
of kidney function, and frequently, surgical approach is the only optional treatment. Proteus mirabilis
and Escherichia coli are the most frequent pathogens associated with XGP. The actual changes in the
pathogen’s characteristics increased the risk of newly acquired infections once considered oppor-
tunistic. Stenotrophomonas malthophilia is one of those agents more related to immunocompromised
patients, presenting an increased incidence and modified antibiotic resistance profile in the modern
era. This case report presents a healthy female patient with an underlying renal stone pathology diag-
nosed with XGP related to S. maltophilia urinary infection. After a complete biological and imagistic
evaluation, the case was treated as pyonephrosis. Empirical antibiotic administration and a surgical
approach were considered. A total nephrectomy was performed, but the patient’s condition did not
improve. The patient’s status improved when specific antibiotics were administered based on the
bacterial identification and antibiotic susceptibility pattern of drained perinephric fluid. Levofloxacin
and Vancomycin were considered the optimal combination in this case. The histopathological ex-
amination revealed XGP secondary to chronic renal stone. The present study describes the first
case of XGP related to an aerobic Gram-negative pathogen such as S. maltophilia, once considered
opportunistic, in an apparently healthy female adult.

Keywords: Stenotrophomonas maltophilia; Xanthogranulomatous pyelonephritis; XGP; urinary tract
infection; renal stone; nephrectomy

1. Introduction

According to the World Health Organization’s newest warnings, increasing antibiotic
resistance is already defined as one of the major concerns of global health status [1]. Besides
the common pathogens, many unusual bacteria, once considered opportunistic, seem to
spread even in normal healthy adults and become another important aspect as they are
hard to identify and difficult to treat.

Stenotrophomonas maltophilia is an aerobic Gram-negative bacterium commonly de-
scribed as an opportunistic and nosocomial pathogen. Hospitalized and immunocompro-
mised patients are more likely to be affected, as this bacterium presents high adherence for
the respiratory, gastrointestinal, and urinary systems [2].

S. maltophilia infections present high morbidity and mortality rates for specific reasons.
Antimicrobial resistance increases when antibiotics are administered for extended periods,
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patients” poor health status complicates drug administration, and the species has a unique
characteristic of high resistance [3-5].

This opportunistic bacterium has been reported to be associated with a wide variety
of infections most commonly related to the respiratory tract, such as pneumonia and acute
exacerbations of chronic obstructive pulmonary disease [6,7].

Xanthogranulomatous pyelonephritis (XGP) is an aggressive form of chronic infection
usually associated with lithiasis and impaired renal drainage, which can be easily misdi-
agnosed with renal cancer because of unspecific imagistic characteristics [8]. This disease
was explicated by Schlagenhaufer for the first time in 1916 [9]. Though common in the
fifth to sixth decade, it can occur at any age, and women are more frequently affected than
men [10]. Commonly, it presents a unilateral distribution and is often characterized by the
loss of the renal unit [11]. The general opinion agrees that Escherichia coli and Proteus are
the most frequent pathogens related to XGP [12-16].

Although a variety of infections associated with S. maltophilia have been reported,
this paper aims to describe the first case of XGP associated with a Stenotrophomonas mal-
tophilia isolate.

2. Case Report

A 41-year-old female was admitted to Prof. Dr. Th. Burghele Clinical Hospital, one of
the high-volume urology centers in Bucharest for diffuse abdominal pain, which was more
pronounced in the left flank and altered general condition. Inspiratory dyspnea and fatigue
completed the presentation symptoms that progressively developed in the last two weeks.

Past untreated nephroureterolithiasis and normochromic normocytic anemia were
registered in the medical records. A few months before, the patient had undergone a double
] stent placement in an emergency hospital to assure normal renal drainage as she presented
high-grade uretero-hydronephrosis. The definitive surgical treatment was delayed once
the hospital where she was first admitted became an exclusive COVID-19 support hospital
as a governmental emergency decision in the 2020 pandemic situation.

The physical examination revealed abdominal pain and tenderness associated with
a palpable mass in the lumbar area. The body temperature was evaluated within the
normal range at admission. The cardiovascular and respiratory evaluation revealed signs
of tachycardia (100 beats/min.) and tachypnea (>30 respiratory rate/min.). Measured
blood pressure was 100/80 mmHg, and oxygen saturation was 95%.

SARS-CoV-2 infection was excluded after rapid antigen testing, and a PCR probe was
also collected, and both were negative. The patient also declared no previous symptoms
attributable to COVID-19 infection.

The patient was assessed with complete blood tests, which revealed leukocytosis
(WBC: 17.7 x 10°/L), anemia (Hgb: 8.7 g/dL), and thrombocytosis (PLT: 629,000/ uL).
Increased values were obtained for CRP (311 mg/dL) and D-dimers (1,238 ng/mL). The
procalcitonin level was within the normal range. The urine culture, first performed when
the patient was primarily assessed, revealed no signs of infection (<10> CFU).

A CT was performed after correlating the clinical and laboratory findings to examine
the thorax, abdomen, and pelvic regions. The imagistic report included a left renal inflam-
matory process more likely developed on untreated staghorn lithiasis. Important adhesion
processes occurred between the kidney and the surrounding structures and altered the
normal anatomy of the posterior peritoneum, psoas muscle, and left diaphragm. The
relation between the kidney and the surrounding organs and the lithiasis pathology is
reflected in Figures 1 and 2.
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Figure 1. CT sections (axial, coronal, and sagittal) reveal the infectious process extension and relation
with surrounding organs. The intimate contact of the inflammatory process with the diaphragm
muscle at the upper pole (red arrow), the changed aspect of the peri nephritic fat (yellow arrow), and
the relation with the psoas muscle can be observed (blue arrow). The posterior peritoneum seems to
also be involved with traction close to the kidney.

Figure 2. CT 3D reconstruction on arterial time revealing the double J stent position (green arrow),
the presence of renal left renal stones (purple arrow), and kidney position.
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Severe left pyonephrosis was suspected. A broad-spectrum antibiotic therapy was started,
including Meropenem (1g at 8 h) + Metronidazole (500 mg at 6 h) + Amikacin (500 mg at 12 h)
for two days before surgery, along with prophylactic anticoagulation—Enoxaparin, estimated
according to the patient’s body mass index (40 mg). Hemodynamic and hydro-electrolytic
rebalancing was also managed.

Exploratory lumbotomy with left nephrectomy—Figure 3—was performed under
general anesthesia. Approximately 200 mL of purulent fetid fluid was extracted after
reaching the retroperitoneal space. The perirenal area was hardened, with adhesions to
the psoas and diaphragm muscle and the posterior peritoneum, where the macroscopic
structure was altered. Two drainage catheters were left in the lumbar area. Part of the
posterior peritoneum and the psoas fascia was excised because of the highly inflammatory
developed process. Despite the increased level of difficulty, no major complications were
registered during surgical intervention.

Figure 3. Post nephrectomy images before and after sectioning the left kidney. In the left image, it
can be observed the macroscopical aspect characteristic of Xanthogranulomatous Pyelonephritis.

Until the bacteriological exam of the drained fluid highlighted the presence of
Stenotrophomonas maltophilia, the evolution with broad-spectrum antibiotics did not provide
satisfactory results, and the blood tests continuously revealed leukocytosis (day 1—WBC:
16.3 x 10°/L, Hb: 8.7 g/dL; day 3—WBC: 14.0 x 10°/L, Hb: 8.1 g/dL; day 5: WBC:
12.4 x 10°/L; day 6—WBC: 12.0 x 10°/L, Hb: 9.4g/dL; day 8—WBC: 9.4 x 10° /L, Hb:
10.8 g/dL). Clinically, persistent fever that ranged within 38 and 39.6 Celsius degrees also
represented an alarming sign.

The antibiogram for the bacterial testing indicated susceptibility for S. maltophilia to
colistin, trimethoprim/sulfamethoxazole, aminoglycosides, fluoroquinolones, and tetracy-
cline. Hence, a combination of Levofloxacin and Vancomycin started to be administered and
significantly impacted the patient’s condition. The clinical symptoms, including persisting
fever, fatigue, and altered general state, were remitted within three days, and the favorable
evolution continued at 14 days after hospital discharge during the active surveillance.

The anatomopathological result was XGP. The complete description revealed a lesion
at the superior pole, 11 x 7 X 6 cm, with a soft, mottled, tan, focally cystic cut surface.
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It was well delimited from the adjacent renal parenchyma and expanded, but did not
infiltrate, the overlying capsule from which it is readily dissected.

On microscopy, representative sections examined showed granulomatous mixed in-
flammatory cell infiltrate. Sheets/Aggregates/Nodules of xanthomatous histiocytes with
an admixture of neutrophils, lymphocytes, and plasma cells in various numbers were
seen—Figure 4. Multinucleated histiocytic giant cells were noteworthy. Areas of fibrosis
were also observed.

Figure 4. Anatomopathological details. Hematoxylin—eosin stain (HE). (a) Inflammatory infiltrates
extended in the pyelocaliceal area and ureter. Area of ulceration, granulation tissue, and reactive
epithelial modifications. Multiple polymorphonuclear neutrophiles with intraepithelial extension
and microabscesses. HE-10x; (b) extension of the inflammatory process in the perirenal adipose
tissue. HE-10x; (c) renal tubules with pseudo thyroid phenomena. In the center, intratubular
microabscesses. HE-20x.

Standard microbiological techniques (microscopy, culture characteristics, and oxidase
reaction) were used for the species identification of Stenotrophomonas maltophilia, utilizing
the API-20NE system (bioMérieux, Marcy 'Etoile, France). We tested the antimicrobial
susceptibility for S. maltophilia isolate with the agar dilution method. The microbiological
laboratory of the hospital preserved the isolate frozen at —80 °C. The antibiotics tested
included ceftazidime, ticarcillin/clavulanic acid, amikacin, gentamicin, chloramphenicol,
ciprofloxacin, tetracycline, colistin, and trimethoprim/sulfamethoxazole. The results were
interpreted according to the Clinical and Laboratory Standards Institute (CLSI) criteria [17].
ATCC 25922 Escherichia coli and ATCC 27853 Pseudomonas aeruginosa were utilized as quality
control strains.

3. Discussion

Stenotrophomonas maltophilia is one of the rising new pathogens usually associated with
nosocomial infections, which mainly affects immunosuppressed and debilitated patients.
The most frequent source of bacteriemia for this opportunistic agent is represented by the
infected respiratory tract, gastrointestinal system, or a central venous catheter [18]. Rarely,
the urinary tract appears to be responsible as the primary source. A recent study conducted
by Gajdacs et al. in Hungary that analyzed a 10 year period, including more than 9000 urine
positive cultures, collected from both outpatients and inpatients, reported only 11 cases of
S. maltophilia [19]. It is supplementary proof to attest to the rarity of our case.

To the best of our knowledge, this is the first recorded case of XGP caused by this
opportunistic bacterium in an apparently normal healthy female patient without any
diagnosed immunosuppressing diseases.

XGP is a severe retroperitoneal disease with an incompletely elucidated etiology and
appears as a result of long-term obstructive uropathy and recurrent infections [16,20,21].
The certain diagnostic in this pathology can only be set after histopathological examination
because it presents a lack of clinical and imagistic specific characteristics and can be easily
misdiagnosed with renal carcinoma [22].
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Chronic inflammation is generally limited to the renal parenchyma, and severe damage
consists of the complete loss of kidney function. Still, the literature findings also report the
involvement of the surrounding organs [23]. Based on clinical and pathological aspects,
Malek and Elder staged XGP into three phases according to natural disease evolution [24].
The first stage is defined as only involving the renal parenchyma. In the second stage,
the infectious process spreads into the renal fat, and in the third stage, it extends to the
surrounding structures of the retroperitoneum [24]. According to this classification, this
case was staged as a third phase since the inflammation process affected the posterior
peritoneum, the psoas muscle, and the diaphragm.

The presenting clinical symptoms are unspecific and include abdominal pain, fever,
weight loss, hematuria, dysuria, and palpable mass [12]. Our patient complained about
diffuse abdominal pain, altered general condition, inspiratory dyspnea, and fatigue.

Imagistic evaluation is poorly represented as ultrasound and kidney, ureter, and
bladder X-rays cannot provide conclusive details. An abdominal CT scan is considered
the option of choice for these cases and often reveals renal stones, a dilated pyelo-calyceal
system, and low-density mass lesions [25]. In this case, the CT evaluation suspected an
inflammatory process developed on untreated renal stone disease and suggested adhesion
presence between the kidney and the surrounding organs.

Infection represents one of the main conditions in developing XGP. The most commonly
reported pathogens isolated in urine samples were Proteus mirabilis and Escherichia coli [14,15].
Although the urine tests performed at admission revealed no signs of infection, the bacteriolog-
ical samples of the drained retroperitoneal area revealed the presence of Stenotrophomonas mal-
tophilia. Even though broad-spectrum antibiotic therapy was administered, including
Meropenem, Metronidazole, and Amikacin three days before surgery, the patient’s con-
dition displayed no significant favorable changes after nephrectomy. After receiving the
culture and antibiogram results, switching the medical treatment to Levofloxacin and
Vancomycin improved the evolution course. After three days, the symptoms completely
remitted, and blood tests regained their values within the normal range.

Stenotrophomonas malthophilia is a Gram-negative bacterial pathogen that was isolated
for the first time in 1963 as Pseudomonas maltophilia [26]. It is considered a waterborne
germ, and several related infection sources except natural spread were described, including
contaminated endoscopes [27]. In this case, it was recorded that the patient had two
previous endoscopic interventions for renal stone with ureteral stent placement in some
other medical units. Even though it is not considered a highly virulent bacteria, it became
an important pathogen for hospital-acquired infections and can have a significant impact
on immunocompromised patients. Most commonly, it was reported as a causative agent
for respiratory tract infections [28]. It can also affect other organs such as bones, the biliary
duct, eyes, and the urinary tract. It was also found to be involved in the development of
endocarditis and meningitis [29,30]. An unusual aspect of this case was that the patient
had no underlying pathologies to suggest an immunocompromised status as she was
tested for HIV, Hepatitis B, and C, and no evidence of cancer disease was found after
the complete clinical evaluation. Some underlying conditions such as neutropenia and
structural abnormalities mainly represented by urinary tract obstruction were identified by
Vartivarian et al. in their study after analyzing 15 cases of complicated and uncomplicated
urinary tract infections caused by S. maltophilia [31]. The only associated condition found
was an incomplete-treated renal stone disease. An essential aspect of the case was the
presence of a left double J stent and sterile urine culture, which did not help for preoperative
antibiotic administration.

Because S. maltophilia is usually a non-pathogenic organism or colonizer, it is generally
not initially suspected as a causative bacterium [31]. Distinguishing between colonization
and infection due to this organism is complex. In this case, a diagnosis of XPG due to
S. maltophilia was not so easy. The management of associated infection may be problematic
because of its high intrinsic or acquired resistance to multiple broad-spectrum antibiotics
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due to various mechanisms such as decreased permeability, the production of (3-lactamases,
and aminoglycoside modifying enzymes the presence of multidrug efflux pumps [32].

Some studies indicate Trimethoprim/Sulfamethoxazole (TMP/SMX) as the treatment
of choice according to the good results obtained in vitro experiments on these isolates [33].
Recent data reveal 84% susceptibility for TMP/SMX after analyzing S. malthophilia samples
over a 10 year period [34]. This demonstrates 16% of patients to be resistant to the once
considered first-line treatment. Additionally, in the same study, high levels of resistance to
Levofloxacin and colistin were also identified [34].

In vitro testing acknowledged Fluoroquinolones as an important treatment option
for this kind of infection. Recent studies revealed increased resistance rates worldwide
for Levofloxacin, which severely impacted therapeutic alternatives [35]. In this case, Lev-
ofloxacin was successfully used in combination with Vancomycin according to labora-
tory antibiogram data. The isolates also showed relatively high susceptibility to colistin,
trimethoprim/sulfamethoxazole, aminoglycosides, fluoroquinolones, and tetracycline.

A retrospective study compared TMP/SMX with Minocycline results obtained after
treating 45 patients with diagnosed infection. The reported treatment failure was 41%
for TMP/SMX and 30% for Minocycline, but no differences were recorded in the overall
mortality rates [36].

Cefidecorol, a novel siderophore cephalosporin, was successfully tested against S. mal-
tophilia [37].

XGP is a rare condition, and a precise diagnosis can only be established based on
histopathological examination, which consists of highlighting the presence of lipid-laden
foamy macrophages [20]. The indication treatment is represented by a combination of
broad-spectrum antibiotic administration and a surgical approach. Depending on the
disease stage, the surgical intervention can be partial or total nephrectomy [38]. In this case,
total nephrectomy and partial excision of the posterior peritoneum and psoas fascia were
necessary to remove the infectious process altogether.

According to the rarity of this disease, there is no consensus or guidelines for an
optimal antibiotic treatment or other data related to the drug administration period or the
optimal surgical moment.

Some literature findings reveal that XGP can be successfully treated with antibiotics
alone in cases of a focal disease, which involves less than 10% of the renal parenchyma [39].
Serial ultrasonography evaluation is necessary when choosing the main approach line of
medical treatment.

4. Conclusions

To the best of our knowledge, this is the first reported case of XGP caused by S. mal-
tophilia in a young female patient without any immunocompromising diseases.

The absence of signs that could have predicted a complicated evolution after the
surgical procedure is especially notable. This case’s key point was broad-spectrum antibiotic
administration ab initio and immediate drug adjustment after microbiological examination
of the extracted fluid. We conclude that treating Xanthogranulomatous pyelonephritis
implies bacterial strain identification and prompt antibiotic treatment, correlated with a
proper surgical approach.

As Strenotrophomonas maltophilia becomes an emerging infectious agent, it is mandatory
to investigate and monitor its main characteristics, spread, persistence, and antibiotic
resistance profile further.

Author Contributions: Conceptualization, R.-C.P. and VJ.; investigation, R.-C.P,, R.-A.D., R.-L.P. and
D.D.; resources, R.-A.D., CM. and A.P; data curation, R.-L.P,, D.D. and C.M.; writing—original
draft preparation, R.-A.D., R-LP, D.D., CM. and A.P; writing—review and editing, R.-C.P. and V] ;
supervision, R.-C.P. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.



Pathogens 2022, 11, 81 80f9

Institutional Review Board Statement: Ethical review and approval were waived for this study, due
to the fact that our institution does not require Ethics Committee approval for individual case reports.

Informed Consent Statement: Written informed consent has been obtained from the patient to
publish this paper (including publication of images), which fully authorized the authors to use her
medical data for research purposes.

Data Availability Statement: Data sharing not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Abadi, A.T.B,; Rizvanov, A.A.; Haertlé, T.; Blatt, N.L. World Health Organization report: Current crisis of antibiotic resistance.
BioNanoScience 2019, 9, 778-788. [CrossRef]

2. Calza, L.; Manfredi, R.; Chiodo, F. Stenotrophomonas (Xanthomonas) maltophilia as an emerging opportunistic pathogen in
association with HIV infection: A 10-year surveillance study. Infection 2003, 31, 155-161. [CrossRef] [PubMed]

3. Muder, RR; Harris, A.P; Muller, S.; Edmond, M.; Chow, ].W.; Papadakis, K.; Wagener, M.W.; Bodey, G.P,; Steckelberg, ].M.
Bacteremia due to Stenotrophomonas (Xanthomonas) maltophilia: A prospective, multicenter study of 91 episodes. Clin. Infect.
Dis. 1996, 22, 508-512. [CrossRef] [PubMed]

4. Garrison, M.\W.; Anderson, D.E.; Campbell, D.M.; Carroll, K.C.; Malone, C.L.; Anderson, ].D.; Hollis, R.]J.; Pfaller, M.A.
Stenotrophomonas maltophilia: Emergence of multidrug-resistant strains during therapy and in an in vitro pharmacodynamic
chamber model. Antimicrob. Agents Chemother. 1996, 40, 2859-2864. [CrossRef] [PubMed]

5. Vartivarian, S.; Anaissie, E.; Bodey, G.; Sprigg, H.; Rolston, K. A changing pattern of susceptibility of Xanthomonas maltophilia to
antimicrobial agents: Implications for therapy. Antimicrob. Agents Chemother. 1994, 38, 624-627. [CrossRef]

6. Looney, WJ.; Narita, M.; Miithlemann, K. Stenotrophomonas maltophilia: An emerging opportunist human pathogen. Lancet
Infect. Dis. 2009, 9, 312-323. [CrossRef]

7. Adegoke, A.A.; Stenstrom, T.A.; Okoh, A I Stenotrophomonas maltophilia as an emerging ubiquitous pathogen: Looking beyond
contemporary antibiotic therapy. Front. Microbiol. 2017, 8, 2276. [CrossRef]

8. Morales, C.; Opazo, V.; Bassa, C.; Lépez, L.; Araos, F.; Madrid, P.; Morales, I. Xanthogranulomatous pyelonephritis: A case report.
Urol. Case Rep. 2018, 19, 65-66. [CrossRef]

9.  Schlagenhauefer, F. Uber eigentumliche staphylmkosen der nieven und der pararenalen bindegewebes. Frankf. Z. Pathol. 1916, 19,
139-148.

10. Kundu, R; Baliyan, A.; Dhingra, H.; Bhalla, V.; Punia, R.S. Clinicopathological spectrum of xanthogranulomatous pyelonephritis.
Indian ]. Nephrol. 2019, 29, 111-115. [CrossRef]

11. Caliskan, S.; Ozsoy, E.;Kaba, S.; Koca, O.; Oztiirk, M.L Xanthogranulomatous Pyelonephritis. Arch. Iran. Med. 2016, 19, 712-714.
[PubMed]

12.  Marinacci, L.X.; Rosales, I. Xanthogranulomatous Pyelonephritis. N. Engl. |. Med. 2018, 378, 940. [CrossRef] [PubMed]

13. Garrido-Abad, P; Rodriguez-Cabello, M.A.; Vera-Berén, R.; Platas-Sancho, A. Bear Paw Sign: Xanthogranulomatous Pyelonephri-
tis. J. Radiol. Case Rep. 2018, 12, 18-24. [CrossRef]

14. Korkes, E; Favoretto, R.L.; Bréglio Silva, C.A.; Castro, M.G.; Perez, M.D.C. Xanthogranulomatous pyelonephritis: Clinical
experience with 41 cases. Urology 2008, 71, 178-180. [CrossRef] [PubMed]

15. Dwivedi, U.S,; Goyal, N.K,; Saxena, V.; Acharya, R.L,; Trivedi, S.; Singh, P.B.; Vyas, N.; Datta, B.; Kumar, A.; Das, S. Xanthogran-
ulomatous pyelonephritis: Our experience with review of published reports. ANZ J. Surg. 2006, 76, 1007-1009. [CrossRef]
[PubMed]

16. Petca, R.C.; Popescu, R.I.; Mares, C.; Mehedintu, C.; Mastalier, B.; Badiu, D.C.; Maru, N.; Constantin, V.D.; Petca, A. Xanthogranu-
lomatous Pyelonephritis: Presentation and management. J. Mind Med. Sci. 2019, 6, 169-175. [CrossRef]

17.  Clinical and Laboratory Standards Institute® (CLSI). M 100 Performance Standards for Antimicrobial Susceptibility Testing, 28th
ed. Available online: https://clsi.org/standards/products/microbiology/documents/m100/ (accessed on 10 August 2021).

18. Gajdacs, M.; Urban, E. Prevalence and antibiotic resistance of Stenotrophomonas maltophilia in respiratory tract samples: A
10-year epidemiological snapshot. Health Serv. Res. Manag. Epidemiol. 2019, 6, 2333392819870774. [CrossRef]

19. Gajdacs, M,; Abrok, M.; Lazar, A.; Burian, K. Urinary tract infections in elderly patients: A 10-year study on their epidemiology
and antibiotic resistance based on the WHO Access, Watch, Reserve (AWaRe) classification. Antibiotics 2021, 10, 1098. [CrossRef]

20. Tsai, K.H.; Lai, M.Y,; Shen, S.H.; Yang, A.H.; Su, N.W.; Ng, Y.Y. Bilateral xanthogranulomatous pyelonephritis. J. Chin. Med. Assoc.
2008, 71, 310-314. [CrossRef]

21. Siddappa, S.; Ramprasad, K.; Muddegowda, M.K. Xanthogranulomatous pyelonephritis: A retrospective review of 16 cases.
Korean |. Urol. 2011, 52, 421-424. [CrossRef]

22. Papadopoulos, I.; Wirth, B.; Wand, H. Xanthogranulomatous pyelonephritis associated with renal cell carcinoma. Report on two
cases and review of the literature. Eur. Urol. 1990, 18, 74-76. [CrossRef] [PubMed]

23. Titus, B,; Gupta, S.; Edpao, P; Psutka, S.P,; Limaye, A.P,; Bakthavatsalam, R.; Rakita, R M. Xanthogranulomatous Pyelonephritis

with direct extension into the liver. Am. J. Med. 2020, 133, 1054-1055. [CrossRef]


http://doi.org/10.1007/s12668-019-00658-4
http://doi.org/10.1007/s15010-003-3113-6
http://www.ncbi.nlm.nih.gov/pubmed/12789473
http://doi.org/10.1093/clinids/22.3.508
http://www.ncbi.nlm.nih.gov/pubmed/8852971
http://doi.org/10.1128/AAC.40.12.2859
http://www.ncbi.nlm.nih.gov/pubmed/9124855
http://doi.org/10.1128/AAC.38.3.624
http://doi.org/10.1016/S1473-3099(09)70083-0
http://doi.org/10.3389/fmicb.2017.02276
http://doi.org/10.1016/j.eucr.2018.05.002
http://doi.org/10.4103/ijn.IJN_50_18
http://www.ncbi.nlm.nih.gov/pubmed/27743436
http://doi.org/10.1056/NEJMicm1710400
http://www.ncbi.nlm.nih.gov/pubmed/29514028
http://doi.org/10.3941/jrcr.v12i11.3415
http://doi.org/10.1016/j.urology.2007.09.026
http://www.ncbi.nlm.nih.gov/pubmed/18308077
http://doi.org/10.1111/j.1445-2197.2006.03919.x
http://www.ncbi.nlm.nih.gov/pubmed/17054551
http://doi.org/10.22543/7674.61.P169175
https://clsi.org/standards/products/microbiology/documents/m100/
http://doi.org/10.1177/2333392819870774
http://doi.org/10.3390/antibiotics10091098
http://doi.org/10.1016/S1726-4901(08)70128-X
http://doi.org/10.4111/kju.2011.52.6.421
http://doi.org/10.1159/000463873
http://www.ncbi.nlm.nih.gov/pubmed/2205504
http://doi.org/10.1016/j.amjmed.2019.12.038

Pathogens 2022, 11, 81 90f9

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Malek, R.S.; Elder, ].S. Xanthogranulomatous pyelonephritis: A critical analysis of 26 cases and of the literature. J. Urol. 1978, 119,
589-593. [CrossRef]

Jagdale, A; Mittal, S.; Patel, K.; Azhar, S.; Prasla, S. Xanthogranulomatous pyelonephritis: A case review of two cases. Int. |. Res.
Med. Sci. 2016, 4, 4198-4201.

Hugh, R.; Leifson, E. A description of the type strain of Pseudomonas maltophilia. Int. Bull. Bacteriol. Nomencl. Taxon. 1963, 13,
133-138. [CrossRef]

Kovaleva, J.; Degener, ].E.; van der Mei, H.C. Mimicking disinfection and drying of biofilms in contaminated endoscopes. ]. Hosp.
Infect. 2010, 76, 345-350. [CrossRef] [PubMed]

Fujita, J.; Yamadori, I; Xu, G.; Hojo, S.; Negayama, K.; Miyawaki, H.; Yamaji, Y.; Takahara, J. Clinical features of Stenotrophomonas
maltophilia pneumonia in immunocompromised patients. Respir. Med. 1996, 90, 35-38. [CrossRef]

Aydin, K,; Koksal, I.; Kaygusuz, S.; Kaklikkaya, I.; Caylan, R.; Ozdemir, R. Endocarditis caused by Stenotrophomonas maltophilia.
Scand. ]. Infect. Dis. 2000, 32, 427-430. [PubMed]

Nguyen, M.H.; Murder, R.R. Meningitis due to Xanthomonas maltophilia: Case report and review. Clin. Infect. Dis. 1994, 19,
325-326. [CrossRef]

Vartivarian, S.E.; Papadakis, K.A.; Anaissie, E.J. Stenotrophomonas (Xanthomonas) maltophilia urinary tract infection. A disease
that is usually severe and complicated. Arch. Int. Med. 1996, 156, 433—435. [CrossRef]

Vila, J.; Marco, F. Lectura interpretada del antibiograma de bacilos gramnegativos no fermentadores [Interpretive reading of the
non-fermenting Gram-negative bacilli antibiogram]. Enferm. Infecc. Microbiol. Clin. 2010, 28, 726-736. [CrossRef] [PubMed]
Wei, C.; Ni, W.; Cai, X.; Zhao, J.; Cui, J. Evaluation of Trimethoprim/Sulfamethoxazole (SXT), Minocycline, Tigecycline,
Moxifloxacin, and Ceftazidime Alone and in Combinations for SXT-Susceptible and SXT-Resistant Stenotrophomonas maltophilia
by In Vitro Time-Kill Experiments. PLoS ONE 2016, 11, e0152132. [CrossRef]

Gajdacs, M.; Urban, E. Epidemiological trends and resistance associated with Stenotrophomonas maltophilia bacteremia: A
10-year retrospective cohort study in a tertiary-care hospital in hungary. Diseases 2019, 7, 41. [CrossRef] [PubMed]

Wang, C.H.; Yu, C.M.; Hsu, S.T.; Wu, R.X. Levofloxacin-resistant Stenotrophomonas maltophilia: Risk factors and antibiotic
susceptibility patterns in hospitalized patients. |. Hosp. Infect. 2020, 104, 46-52. [CrossRef] [PubMed]

Hand, E.; Davis, H.; Kim, T.; Duhon, B. Monotherapy with Minocycline or trimethoprim/sulfamethoxazole for treatment of
Stenotrophomonas maltophilia infections. J. Antimicrob. Chemoter. 2016, 71, 1071-1075. [CrossRef]

Hsueh, S.C.; Lee, Y.J.; Huang, Y.T.; Liao, C.H.; Tsuji, M.; Hsueh, P.R. In vitro activities of cefiderocol, ceftolozane/tazobactam,
ceftazidime/avibactam and other comparative drugs against imipenem-resistant Pseudomonas aeruginosa and Acinetobacter
baumannii, and Stenotrophomonas maltophilia, all associated with bloodstream infections in Taiwan. J. Antimicrob. Chemother.
2019, 74, 380-386.

Guzzo, TJ; Bivalacqua, T.J.; Pierorazio, P.M.; Varkarakis, J.; Schaeffer, E.M.; Allaf, M.E. Xanthogranulomatous pyelonephritis:
Presentation and management in the era of laparoscopy. BJU Int. 2009, 104, 1265-1268. [CrossRef] [PubMed]

Craig, W.D.; Wagner, B.].; Travis, M.D. Pyelonephritis: Radiologic-pathologic review. Radiographics 2008, 28, 255-277. [CrossRef]
[PubMed]


http://doi.org/10.1016/S0022-5347(17)57559-X
http://doi.org/10.1099/0096266X-13-3-133
http://doi.org/10.1016/j.jhin.2010.07.008
http://www.ncbi.nlm.nih.gov/pubmed/20951470
http://doi.org/10.1016/S0954-6111(96)90242-5
http://www.ncbi.nlm.nih.gov/pubmed/10959657
http://doi.org/10.1093/clinids/19.2.325
http://doi.org/10.1001/archinte.1996.00440040111012
http://doi.org/10.1016/j.eimc.2010.05.001
http://www.ncbi.nlm.nih.gov/pubmed/20579775
http://doi.org/10.1371/journal.pone.0152132
http://doi.org/10.3390/diseases7020041
http://www.ncbi.nlm.nih.gov/pubmed/31159258
http://doi.org/10.1016/j.jhin.2019.09.001
http://www.ncbi.nlm.nih.gov/pubmed/31505224
http://doi.org/10.1093/jac/dkv456
http://doi.org/10.1111/j.1464-410X.2009.08547.x
http://www.ncbi.nlm.nih.gov/pubmed/19389010
http://doi.org/10.1148/rg.281075171
http://www.ncbi.nlm.nih.gov/pubmed/18203942

	Introduction 
	Case Report 
	Discussion 
	Conclusions 
	References

