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Linezolid-resistant and vancomycin-resistant Enterococcus 
faecium urinary isolate in a pediatric B-ALL patient
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ABSTRACT

Background Vancomycin-resistant Enterococcus faecium (VRE) is a major cause of 
healthcare-associated infections, especially in immunocompromised hosts. Linezolid is 
a key therapeutic agent due to its oral bioavailability and activity against resistant 
Gram-positive bacteria. While rare in U.S. pediatric patients, linezolid resistance can 
severely limit treatment options.

Case Summary We describe a 16-year-old female with high-risk B-cell acute lympho­
blastic leukemia whose hospitalization was complicated by urinary tract infection with 
VRE. Serial isolates tested on multiple antimicrobial susceptibility testing platforms 
yielded discordant results for linezolid susceptibility. Minimum inhibitory concentrations 
to linezolid and chloramphenicol increased together, suggesting potential ribosomal-tar­
get-mediated resistance. She ultimately required daptomycin therapy for linezolid-resist­
ant VRE urinary tract infection treatment.

Conclusion This case underscores the diagnostic challenges in detecting emerging 
linezolid resistance in E. faecium, particularly in immunocompromised patients. Accurate, 
timely susceptibility testing and improved access to confirmatory or molecular 
diagnostics are essential to guide therapy for VRE where linezolid remains one of the 
few viable therapeutic options.

KEYWORDS immunocompromised, pediatrics, urinary tract infection, vancomycin 
resistance, antibiotic resistance, linezolid, VRE

E nterococcus faecium is a leading cause of nosocomial infections, particularly among 
immunocompromised patients, and has developed resistance to many standard 

therapies (1, 2). Vancomycin-resistant E. faecium (VRE) presents a significant manage­
ment challenge, and linezolid is frequently used for treatment (3–6). Linezolid is an 
oxazolidinone antibiotic that inhibits bacterial protein synthesis by binding to the 
50S ribosomal subunit at the peptidyl transferase center, preventing formation of the 
initiation complex essential for translation (7–9). Linezolid and daptomycin are common 
alternatives to vancomycin for resistant Gram-positive infections, but linezolid’s oral 
bioavailability and central nervous system and lung penetration are strengths over 
daptomycin (10–12).

Multiple mechanisms can confer linezolid resistance in Gram-positive organisms, 
including (i) ribosomal mutations in 23S rRNA and/or L3/L4/L22 ribosomal proteins, (ii) 
loss of the rlmN gene (which encodes a RNA methyltransferase), (iii) efflux pumps, (iv) 
Cfr and Cfr-like methyltransferases, and (v) ribosomal protection proteins (OptrA, PotxA, 
and PotxA2) (13). Though still relatively uncommon, linezolid resistance is increasing (14), 
particularly in oncology and transplant populations with high antimicrobial exposure 
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and healthcare contact (15). Outbreaks of linezolid-resistant VRE have been reported in 
U.S. academic medical centers, including in patients without prior linezolid exposure (16, 
17). Pediatric reports of linezolid resistance remain rare, but early cases highlight the risk 
of losing one of the few reliable oral antimicrobials for serious Gram-positive infections 
(18).

Detection of emerging resistance is complicated by variability between testing 
platforms, such as automated systems (e.g. VITEK 2 [bioMérieux], BD Phoenix [BD]) 
and manual methods (e.g. ETEST) (19). Both VITEK 2 and Phoenix use broth microdi­
lution-based methodologies to infer minimum inhibitory concentrations (MICs) from 
growth kinetics, but differences in panel design, inoculum preparation, and algorithmic 
interpretation can produce discrepancies—particularly near clinical breakpoints (20, 21). 
These challenges complicate clinical decision-making and underscore the importance of 
confirmatory testing in cases of suspected resistance.

The urinary tract represents a potential site for rapid selection of resistant organisms, 
especially under prolonged antibiotic pressure and in immunocompromised hosts (22, 
23). We present a case of linezolid- and vancomycin-resistant E. faecium urinary tract 
infection in an immunocompromised adolescent, illustrating the challenges of detecting 
evolving resistance, reconciling discordant susceptibility results, and selecting effective 
therapy.

CASE PRESENTATION

A 16-year-old female with spina bifida, mild developmental delay, and polycystic ovarian 
syndrome was diagnosed with high-risk B-cell acute lymphoblastic leukemia (B-ALL) 3 
months prior to hospitalization. She initiated therapy per Children’s Oncology Group 
AALL1732 protocol, Arm A, consisting of induction (cytarabine intrathecal [IT], vincristine 
intravenous [IV], daunorubicin IV, pegaspargase IV, methotrexate IT, corticosteroids) and 
consolidation (cyclophosphamide IV, cytarabine IV, mercaptopurine orally, methotrexate 
IT, vincristine IV, and asparaginase IV).

Three days after completing consolidation chemotherapy, she collapsed at home and 
presented in shock. She was found to have Escherichia coli bacteremia and a concur­
rent norovirus gastroenteritis requiring vasopressor support, mechanical ventilation, and 
treatment for disseminated intravascular coagulation. Her hospitalization was further 
complicated by neutropenic fevers in the setting of Candida parapsilosis fungemia 
and methicillin-resistant Staphylococcus aureus bacteremia. A urine culture obtained by 
straight catheterization on hospital day (HD) 8 grew E. faecium (10,000–25,000 CFU/mL) 
(Fig. 1). Susceptibility testing using the VITEK 2 platform with the Gram-positive 
susceptibility card (AST-GP67, CLSI M100 ED34 breakpoints) suggested vancomycin and 
linezolid resistance. Linezolid ETEST (bioMérieux) on the same isolate demonstrated a 
linezolid MIC of 4 µg/mL (intermediate by CLSI) (Table 1). Due to the discrepancy, VITEK 2 
testing was repeated and again yielded linezolid resistance. MIC values from the VITEK 2
testing on this sample were not available.

She was transferred to a tertiary pediatric hospital on HD 9 for ongoing multiorgan 
dysfunction management. At transfer, she was receiving linezolid (600 mg IV every 12 h), 
meropenem (renally dosed; 2 g IV every 12 h), and voriconazole (200 mg IV every 12 h).

On HD 10, a repeat urine culture from the indwelling catheter grew E. faecium 
(4,000 CFU/mL) (Fig. 1). Phoenix M50 Automated Microbiology System susceptibility 
testing (EpiCenter Version V752B/V7.31A) showed vancomycin resistance but linezolid 
susceptibility (MIC 2 µg/mL). Linezolid therapy was continued for presumed VRE 
pyelonephritis.

During a fever evaluation on HD31, an indwelling catheter urine culture grew E. 
faecium (50,000 CFU/mL) (Fig. 1). Phoenix testing now showed vancomycin resistance 
with concurrent linezolid nonsusceptibility (MIC ≥8 µg/mL) and intermediate chloram­
phenicol susceptibility (MIC 16 µg/mL). Linezolid was discontinued, and daptomycin 
(10 mg/kg/dose IV every 24 h) was initiated for 7 days.Subsequent urine cultures were 
negative for E. faecium.
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She remained neutropenic with absolute neutrophil count <500 cells/µL until 
HD45 despite granulocyte colony-stimulating factor and 11 granulocyte transfusions. 
Her course was complicated by multiple other infections requiring broad-spectrum 
antimicrobial therapy. She ultimately received over 8 weeks of cumulative daptomycin 
therapy initially for her E. faecium urinary tract infection and subsequently for empiric 

FIG 1 Enterococcus faecium cultures, antimicrobial susceptibility testing, and resistant Gram-positive antibiotic use during the first 40 days of hospitalization. The 

x-axis represents hospital days from admission (day 0) through day 40. The vertical dashed black line marks the date of transfer to our facility. Top panel: VRE 

culture results from urine (yellow) and stool (brown). Closed circles indicate positive cultures; open circles indicate negative cultures. Middle panel: Enterococcus 

faecium antimicrobial susceptibility results. Each column aligns with culture-positive days from the top panel. Top row indicates the testing platform. Subsequent 

rows represent individual antibiotics. Susceptibility is color-coded: green (susceptible), yellow (intermediate), red (resistant). MIC values are overlaid in white 

where available. The yellow asterisk on day 8 highlights an Etest result for linezolid with an MIC of 4 (intermediate). White spaces indicate unavailable results. 

Bottom panel: Timeline of resistant Gram-positive antibiotic administration. Each row corresponds to a specific antibiotic; black bars show days of administration. 

Fever days are shaded red; afebrile days are white. Fever information is unavailable prior to hospital transfer.

TABLE 1 Vancomycin-resistant Enterococcus faecium microbiology resultsa

Hospital day 8 9 10 31

Source Urine Rectal swab Urine Urine
CFU/mL 10,000-25,000 4,000 50,000
Machine VITEK 2 BD Phoenix BD Phoenix BD Phoenix

Antibiotic Interpretation MIC (μg/mL) | Interpretation MIC (μg/mL) | Interpretation MIC (μg/mL) | Interpretation

Linezolid Rb 2 | S 2 | S ≥8 | R
Vancomycin R >32 | R >32 | R >32 | R
Chloramphenicol 8 | S 8 | S 16 | I
Daptomycin 1 | S 4 | S 2 | S
Ciprofloxacin R
Levofloxacin R >4 | R >4 | R
Penicillin R >16 | R >16 | R >16 | R
Tetracycline R >8 | R >8 | R
Gentamicin–synergy ≤500 | S ≤500 | S
Minocycline >8 | R >8 | R 8 | I
Doxycycline 8 | I 4 | S
Ampicillin >8 | R >8 | R >8 | R
Streptomycin–synergy >1000 | R >1000 | R
Quinupristin/dalfopristin I
Nitrofurantoin R
aThis table gives Enterococcus faecium microbiology results, including day of collection, source, CFU/mL isolated, testing machine, and susceptibility results. MIC values were 
not available from the transferring hospital microbiology laboratory where the urine isolate from HD 8 was collected.
bEtest was also conducted for linezolid for HD8 urine isolate with MIC value of 4 which is intermediate by CLSI M100 ED34 breakpoints.
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Gram-positive coverage. She was discharged to a rehabilitation facility after approxi­
mately 6 months of hospitalization.

DISCUSSION

This case illustrates the importance of linezolid resistance during treatment of a 
vancomycin-resistant E. faecium urinary tract infection in an immunocompromised host. 
Extensive antimicrobial exposure due to persistent infection in the setting of profound 
neutropenia and clinical illness may have selected for resistant organisms.

E. faecium resistance interpretation was complicated by discrepancies between 
testing platforms and the inherent susceptibility testing error of one dilution standard 
(21). All results were interpreted using CLSI M100 ED34 breakpoints, where linezolid 
MIC >2 µg/mL is nonsusceptible (4 µg/mL = intermediate; ≥8 µg/mL = resistant). By 
comparison, EUCAST v14 guidelines define susceptible as ≤4 µg/mL and resistant as 
>4 µg/mL, without an intermediate category; these definitions remain unchanged in 
CLSI ED35 and EUCAST v15. Pre-transfer VITEK 2 results suggested linezolid resistance, 
but manual ETEST categorized the isolate as intermediate. Per the transferring hospi­
tal's microbiology laboratory, it is not standard practice to perform repeat testing. 
Post-transfer Phoenix testing initially indicated susceptibility, followed by resistance later 
in hospitalization.

Automated susceptibility testing such as VITEK 2 and Phoenix provides rapid results 
but has limited accuracy for linezolid susceptibility testing in Enterococci (24). In one 
study of 100 E. faecium/E. faecalis isolates (including 38 with PCR-confirmed resistance 
genes), ETEST achieved the highest categorical agreement (87%) with broth microdilu­
tion using EUCAST breakpoints on day 1, compared to VITEK 2 (79%) and Phoenix (64%) 
(24). Extending incubation to >42 h yielded greater accuracy and precision compared 
with 18 h, with ETEST reaching 92% categorical agreement on day 2 using EUCAST 
breakpoints. Longer incubation is not an option for Phoenix or VITEK 2. None of the three 
methods reached the recommended ≥90% agreement using CLSI breakpoints. Every 
method yielded high rates of false-susceptible results, but this was improved using CLSI 
breakpoints versus EUCAST breakpoints. While manual methods like ETEST can be used 
for additional confirmation, they are not universally available and often not employed 
unless discrepancies are suspected (19, 25). Diagnostic uncertainty or misclassification 
may delay appropriate therapy, prolong ineffective treatment, or inappropriately limit 
therapeutic options.

Linezolid resistance in E. faecium commonly arises from mutations in domain V of 
the 23S rRNA gene, particularly the G2576T mutation, which reduces drug binding 
affinity (14). Some 23S rRNA mutations, including G2576T, confer resistance to both 
linezolid and chloramphenicol, and the presence of two mutations can have synergistic 
effects (26). Resistance can also arise from transferable genes such as optrA and poxtA 
(ribosomal protection) and cfr (23S rRNA methylation), which mediate cross-resistance 
to both drugs (14, 27). Both linezolid and chloramphenicol target the 50S ribosomal 
subunit, albeit at distinct sites (7, 9). Acquisition of these resistance mechanisms limits 
therapeutic options, necessitating reliance on agents like daptomycin, tigecycline, or 
quinupristin-dalfopristin—each with their own limitations, particularly with emerging 
daptomycin resistance in E. faecium (28). One report demonstrated co-localization of 
several of these resistance genes (optrA and cfr (D) in addition to vanA) on a single linear 
plasmid in E. faecium (29). In our patient, the progressive increase in chloramphenicol 
MIC alongside linezolid resistance raises concern for ribosomal target modification or 
protection, although molecular confirmation was not performed.

The identification of linezolid resistance in this patient’s VRE isolate necessitated a 
switch to intravenous daptomycin as the remaining active antimicrobial. In this case, the 
patient’s critical illness and clinical complexity required ongoing inpatient care regardless 
of administration route. However, for other patients, loss of linezolid can remove one 
of the few orally bioavailable options for resistant Gram-positive infections, limiting 
the feasibility of step-down therapy and discharge. More broadly, a patient’s history 
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of multi-drug resistant bacteria can lead to “resistance entrapment,” where increasing 
antimicrobial resistance progressively restricts available therapeutic options. This case 
underscores both the clinical impact of losing linezolid as an option and the broader 
need for more agents active against Enterococcus.

This case demonstrates the complex interplay between antimicrobial resistance, 
diagnostic uncertainty, and clinical decision-making in the management of multidrug-
resistant E. faecium infections in immunocompromised hosts. The prolonged hospi­
talization, persistent neutropenia, and frequent antimicrobial exposures created an 
ideal environment for resistance selection, while platform-to-platform variability in 
susceptibility testing complicated interpretation and clinical decision-making. These 
challenges highlight the importance of confirmatory testing when results are borderline 
or unexpected, careful integration of microbiologic data into empiric therapy decisions, 
and close collaboration between clinical teams and microbiology laboratories. Though 
molecular characterization was not available in this case, improved rapid resistance 
gene detection could improve reliability of resistance prediction to guide therapeu­
tic decisions. This case underscores the need for improved diagnostic accuracy for 
Enterococcus resistance alongside urgent development of new antimicrobials to expand 
Enterococcus treatment options.

ACKNOWLEDGMENTS

We thank Bradley Couture for his assistance in retrieving outside reference laboratory 
data for this case report and for facilitating access to the antimicrobial susceptibility 
results for the Enterococcus faecium isolates presented in this report.

This work was supported by NIH/NIAID 5T32AI155391-05.

AUTHOR AFFILIATIONS

1Harvard Medical School, Boston, Massachusetts, USA
2Department of Infectious Diseases, Boston Children’s Hospital, Boston, Massachusetts, 
USA
3Department of Immunology and Infectious Diseases, Harvard T.H. Chan School of Public 
Health, Boston, Massachusetts, USA

AUTHOR ORCIDs

Alaric W. D'Souza  http://orcid.org/0000-0002-8744-8136

FUNDING

Funder Grant(s) Author(s)

National Institute of Allergy and Infectious 
Diseases

5T32AI155391-05 Alaric W. D'Souza

AUTHOR CONTRIBUTIONS

Emma Seevak, Conceptualization, Data curation, Writing – original draft, Writing – review 
and editing | Tanvi S. Sharma, Supervision, Writing – review and editing | Alaric W. 
D'Souza, Conceptualization, Data curation, Supervision, Visualization, Writing – original 
draft, Writing – review and editing

DATA AVAILABILITY

All data relevant to this case report are included within the article. Additional anony­
mized information is available from the corresponding author upon reasonable request.

Case Report ASM Case Reports

Month XXXX  Volume 0  Issue 0 10.1128/asmcr.00085-25 5

D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//j

ou
rn

al
s.

as
m

.o
rg

/jo
ur

na
l/a

sm
cr

 o
n 

24
 O

ct
ob

er
 2

02
5 

by
 1

34
.1

74
.2

1.
22

.

http://orcid.org/0000-0002-8744-8136
http://dx.doi.org/10.13039/100000060
https://doi.org/10.1128/asmcr.00085-25


ETHICS APPROVAL

Informed consent for publication was obtained from the patient and the patient’s parent. 
All patient information has been de-identified to protect confidentiality. This case report 
was conducted in accordance with institutional ethical guidelines and did not require 
additional institutional review board approval.

REFERENCES

1. Centers for Disease Control and Prevention (U.S.). 2019. Antibiotic 
resistance threats in the United States, 2019. Centers for Disease Control 
and Prevention (U.S.)

2. Codelia-Anjum A, Lerner LB, Elterman D, Zorn KC, Bhojani N, Chughtai B. 
2023. Enterococcal urinary tract infections: a review of the pathogenic­
ity, epidemiology, and treatment. Antibiotics (Basel) 12:778. https://doi.o
rg/10.3390/antibiotics12040778

3. Whang DW, Miller LG, Partain NM, McKinnell JA. 2013. Systematic review 
and meta-analysis of linezolid and daptomycin for treatment of 
vancomycin-resistant enterococcal bloodstream infections. Antimicrob 
Agents Chemother 57:5013–5018. https://doi.org/10.1128/AAC.00714-1
3

4. Chuang Y-C, Wang J-T, Lin H-Y, Chang S-C. 2014. Daptomycin versus 
linezolid for treatment of vancomycin-resistant enterococcal bacteremia: 
systematic review and meta-analysis. BMC Infect Dis 14:687. https://doi.o
rg/10.1186/s12879-014-0687-9

5. Ahmed MO, Baptiste KE. 2018. Vancomycin-resistant enterococci: a 
review of antimicrobial resistance mechanisms and perspectives of 
human and animal health. Microb Drug Resist 24:590–606. https://doi.or
g/10.1089/mdr.2017.0147

6. Balli EP, Venetis CA, Miyakis S. 2014. Systematic review and meta-
analysis of linezolid versus daptomycin for treatment of vancomycin-
resistant enterococcal bacteremia. Antimicrob Agents Chemother 
58:734–739. https://doi.org/10.1128/AAC.01289-13

7. Shinabarger DL, Marotti KR, Murray RW, Lin AH, Melchior EP, Swaney SM, 
Dunyak DS, Demyan WF, Buysse JM. 1997. Mechanism of action of 
oxazolidinones: effects of linezolid and eperezolid on translation 
reactions. Antimicrob Agents Chemother 41:2132–2136. https://doi.org/
10.1128/AAC.41.10.2132

8. Swaney SM, Aoki H, Ganoza MC, Shinabarger DL. 1998. The oxazolidi­
none linezolid inhibits initiation of protein synthesis in bacteria. 
Antimicrob Agents Chemother 42:3251–3255. https://doi.org/10.1128/A
AC.42.12.3251

9. Thompson J, O’Connor M, Mills JA, Dahlberg AE. 2002. The protein 
synthesis inhibitors, oxazolidinones and chloramphenicol, cause 
extensive translational inaccuracy in vivo. J Mol Biol 322:273–279. https:/
/doi.org/10.1016/s0022-2836(02)00784-2

10. Roger C, Roberts JA, Muller L. 2018. Clinical pharmacokinetics and 
pharmacodynamics of oxazolidinones. Clin Pharmacokinet 57:559–575. 
https://doi.org/10.1007/s40262-017-0601-x

11. Lee BJ, Vu BN, Seddon AN, Hodgson HA, Wang SK. 2020. Treatment 
considerations for CNS infections caused by vancomycin-resistant 
Enterococcus faecium: a focused review of linezolid and daptomycin. Ann 
Pharmacother 54:1243–1251. https://doi.org/10.1177/106002802093251
3

12. Gregoire N, Chauzy A, Buyck J, Rammaert B, Couet W, Marchand S. 2021. 
Clinical pharmacokinetics of daptomycin. Clin Pharmacokinet 60:271–
281. https://doi.org/10.1007/s40262-020-00968-x

13. Brenciani A, Morroni G, Schwarz S, Giovanetti E. 2022. Oxazolidinones: 
mechanisms of resistance and mobile genetic elements involved. J 
Antimicrob Chemother 77:2596–2621. https://doi.org/10.1093/jac/dkac2
63

14. Bi R, Qin T, Fan W, Ma P, Gu B. 2018. The emerging problem of linezolid-
resistant enterococci. J Glob Antimicrob Resist 13:11–19. https://doi.org/
10.1016/j.jgar.2017.10.018

15. Olearo F, Both A, Belmar Campos C, Hilgarth H, Klupp E-M, Hansen JL, 
Maurer FP, Christner M, Aepfelbacher M, Rohde H. 2021. Emergence of 
linezolid-resistance in vancomycin-resistant Enterococcus faecium ST117 
associated with increased linezolid-consumption. Int J Med Microbiol 
311:151477. https://doi.org/10.1016/j.ijmm.2021.151477

16. Dobbs TE, Patel M, Waites KB, Moser SA, Stamm AM, Hoesley CJ. 2006. 
Nosocomial spread of Enterococcus faecium resistant to vancomycin and 

linezolid in a tertiary care medical center. J Clin Microbiol 44:3368–3370. 
https://doi.org/10.1128/JCM.00850-06

17. Rahim S, Pillai SK, Gold HS, Venkataraman L, Inglima K, Press RA. 2003. 
Linezolid-resistant, vancomycin-resistant Enterococcus faecium infection 
in patients without prior exposure to linezolid. Clin Infect Dis 36:E146–
E148. https://doi.org/10.1086/374929

18. Chilambi GS, Nordstrom HR, Evans DR, Ferrolino JA, Hayden RT, Marón 
GM, Vo AN, Gilmore MS, Wolf J, Rosch JW, Van Tyne D. 2020. Evolution of 
vancomycin-resistant Enterococcus faecium during colonization and 
infection in immunocompromised pediatric patients. Proc Natl Acad Sci 
USA 117:11703–11714. https://doi.org/10.1073/pnas.1917130117

19. Nguyen CT, Bethel C, Pettit NN, Charnot-Katsikas A. 2020. From etest to 
Vitek 2: impact of enterococcal linezolid susceptibility testing methodol­
ogy on time to active therapy. Antimicrob Agents Chemother 
64:e00302-20. https://doi.org/10.1128/AAC.00302-20

20. Khan A, Miller WR, Axell-House D, Munita JM, Arias CA. 2022. Antimicro­
bial susceptibility testing for enterococci. J Clin Microbiol 60:e0084321. h
ttps://doi.org/10.1128/jcm.00843-21

21. Jorgensen JH, Ferraro MJ. 2009. Antimicrobial susceptibility testing: a 
review of general principles and contemporary practices. Clin Infect Dis 
49:1749–1755. https://doi.org/10.1086/647952

22. Yelin I, Snitser O, Novich G, Katz R, Tal O, Parizade M, Chodick G, Koren G, 
Shalev V, Kishony R. 2019. Personal clinical history predicts antibiotic 
resistance of urinary tract infections. Nat Med 25:1143–1152. https://doi.
org/10.1038/s41591-019-0503-6

23. Margolis E, Rosch JW. 2018. Fitness landscape of the immune compro­
mised favors the emergence of antibiotic resistance. ACS Infect Dis 
4:1275–1277. https://doi.org/10.1021/acsinfecdis.8b00158

24. Dejoies L, Boukthir S, Péan de Ponfilly G, Le Guen R, Zouari A, Potrel S, 
Collet A, Auger G, Jacquier H, Fihman V, Dortet L, Cattoir V. 2020. 
Performance of commercial methods for linezolid susceptibility testing 
of Enterococcus faecium and Enterococcus faecalis. J Antimicrob 
Chemother 75:2587–2593. https://doi.org/10.1093/jac/dkaa180

25. Tenover FC, Williams PP, Stocker S, Thompson A, Clark LA, Limbago B, 
Carey RB, Poppe SM, Shinabarger D, McGowan JE. 2007. Accuracy of six 
antimicrobial susceptibility methods for testing linezolid against 
staphylococci and enterococci. J Clin Microbiol 45:2917–2922. https://do
i.org/10.1128/JCM.00913-07

26. Long KS, Munck C, Andersen TMB, Schaub MA, Hobbie SN, Böttger EC, 
Vester B. 2010. Mutations in 23S rRNA at the peptidyl transferase center 
and their relationship to linezolid binding and cross-resistance. 
Antimicrob Agents Chemother 54:4705–4713. https://doi.org/10.1128/A
AC.00644-10

27. Crowe-McAuliffe C, Murina V, Turnbull KJ, Huch S, Kasari M, Takada H, 
Nersisyan L, Sundsfjord A, Hegstad K, Atkinson GC, Pelechano V, Wilson 
DN, Hauryliuk V. 2022. Structural basis for PoxtA-mediated resistance to 
phenicol and oxazolidinone antibiotics. Nat Commun 13:1860. https://d
oi.org/10.1038/s41467-022-29274-9

28. Gargis AS, Spicer LM, Kent AG, Zhu W, Campbell D, McAllister G, Ewing 
TO, Albrecht V, Stevens VA, Sheth M, Padilla J, Batra D, Johnson JK, 
Halpin AL, Rasheed JK, Elkins CA, Karlsson M, Lutgring JD. 2021. Sentinel 
surveillance reveals emerging daptomycin-resistant ST736 Enterococcus 
faecium and multiple mechanisms of linezolid resistance in enterococci 
in the United States. Front Microbiol 12:807398. https://doi.org/10.3389/
fmicb.2021.807398

29. Cinthi M, Coccitto SN, Simoni S, Gherardi G, Palamara AT, Di Lodovico S, 
Di Giulio M, Du X-D, Vignaroli C, Brenciani A, Giovanetti E. 2025. The 
optrA, cfr(D) and vanA genes are co-located on linear plasmids in 
linezolid- and vancomycin-resistant enterococcal clinical isolates in Italy. 
J Antimicrob Chemother 80:1362–1370. https://doi.org/10.1093/jac/dkaf
082

Case Report ASM Case Reports

Month XXXX  Volume 0  Issue 0 10.1128/asmcr.00085-25 6

D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//j

ou
rn

al
s.

as
m

.o
rg

/jo
ur

na
l/a

sm
cr

 o
n 

24
 O

ct
ob

er
 2

02
5 

by
 1

34
.1

74
.2

1.
22

.

https://doi.org/10.3390/antibiotics12040778
https://doi.org/10.1128/AAC.00714-13
https://doi.org/10.1186/s12879-014-0687-9
https://doi.org/10.1089/mdr.2017.0147
https://doi.org/10.1128/AAC.01289-13
https://doi.org/10.1128/AAC.41.10.2132
https://doi.org/10.1128/AAC.42.12.3251
https://doi.org/10.1016/s0022-2836(02)00784-2
https://doi.org/10.1007/s40262-017-0601-x
https://doi.org/10.1177/1060028020932513
https://doi.org/10.1007/s40262-020-00968-x
https://doi.org/10.1093/jac/dkac263
https://doi.org/10.1016/j.jgar.2017.10.018
https://doi.org/10.1016/j.ijmm.2021.151477
https://doi.org/10.1128/JCM.00850-06
https://doi.org/10.1086/374929
https://doi.org/10.1073/pnas.1917130117
https://doi.org/10.1128/AAC.00302-20
https://doi.org/10.1128/jcm.00843-21
https://doi.org/10.1086/647952
https://doi.org/10.1038/s41591-019-0503-6
https://doi.org/10.1021/acsinfecdis.8b00158
https://doi.org/10.1093/jac/dkaa180
https://doi.org/10.1128/JCM.00913-07
https://doi.org/10.1128/AAC.00644-10
https://doi.org/10.1038/s41467-022-29274-9
https://doi.org/10.3389/fmicb.2021.807398
https://doi.org/10.1093/jac/dkaf082
https://doi.org/10.1128/asmcr.00085-25

	Linezolid-resistant and vancomycin-resistant Enterococcus faecium urinary isolate in a pediatric B-ALL patient
	CASE PRESENTATION
	DISCUSSION


