Determining the Best Definition for
a Positive Urine Culture in
Young Children
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In this issue of Pediatrics, Shaikh and colleagues propose a new lower bound to
define a positive urine culture.! Addressing what defines a positive urine cul-
ture is essential, as urinary tract infections (UTIs) are common in young infants
and children; prompt accurate diagnosis is necessary to avoid short-and long-
term complications.”™*
In this study, Shaikh and colleagues evaluated the diagnostic properties of
conventional urine culture at various cutoffs to identify UTI cases using 16S ri-
bosomal RNA (rRNA) sequencing as the reference standard. One advantage of
16S sequencing over conventional culture is that it can indicate the presence of
organisms difficult to culture conventionally. There is also the exciting future
promise of rapid turnaround times for 16S sequencing and the potential for de-
termining the presence of antibiotic-resistant organisms.® This method could
provide a more comprehensive picture of the microorganisms in urine than is
possible with culture. However, the challenge is not only determining what is
in urine, but judging whether it reflects infection or contamination.
Traditionally, significant bacteriuria, a level indicative of infection, has been
defined according to the method of urine collection.® The concept of significant
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In this study by Shaikh and colleagues, an infection was considered present peds 2025051951
if at least 80% of sequences belonged to a single taxon (a like population of or-
ganisms) and if there was evidence of a host inflammatory response in the
urine. All 341 of the subjects were febrile without another obvious site of infec-
tion. When using a cutoff of =10 000 cfu/mL to define a positive urine culture,
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45 of 46 children with UTI were correctly identified by
conventional culture (sensitivity 98%, 95% confidence
interval: 93% to 100%). In contrast, when a cutoff of
50000 or 100000 cfu/mL was used, 20% and 30%, re-
spectively, of cases of UTI were missed without observ-
ing changes in specificity (97% to 99%). These findings
provide strong endorsement for the lower cutoff value as
long as there is evidence of an inflammatory response in
the urine.

Although obtaining urine via catheterization reduces
the likelihood of contamination compared with clean
voided samples, there is strong evidence that contamina-
tion of catheterized samples is common.*™*®> Lowering
the cutoff value of significant bacteriuria from 50000 to
10000 cfu/mL for samples obtained by catheter could
result in a higher number of false positives from contam-
ination outside the urinary tract. This may lead to unnec-
essary antibiotics, unnecessary imaging procedures, and
will likely temporarily alter the urobiome negatively, po-
tentially predisposing to future UTIs with more resistant
organisms.m'17

There is other convincing evidence that UTIs may oc-
cur with colony counts between 10000 and 50 000 cfu/mL.
Perhaps the strongest data are provided by urine samples
obtained by SPA. If 10 000 colonies of Escherichia coli are ev-
idence of infection in a urine obtained by SPA, conceptually,
we acknowledge that 10000 cfu/mL may cause bona fide
infection. Furthermore, it has been shown that there may be
diurnal variation in urinary colony counts attributable to
states of hydration and urinary frequency.'® Therefore, these
same 10 000 cfu/mL of E. coli can be evidence of infection in
urine retrieved by catheter if there is definite evidence of
inflammation.

Other studies analyzed the number of cfu/mL in
urine obtained by SPA in large numbers of symptomatic
infants with UTI and then grouped their results accord-
ing to colony count. About 20% of infants in each study
had colony counts =100000 cfu/mL; children in both
high and low groups were shown to have similar degrees
of vesicoureteral reflux, including those considered high
grade, and in the Swerkersson study,20 similar rates of
renal scarring, providing evidence that low colony counts
are common and clinically important.

Although SPAs are virtually free of contamination, they
may uncover children with asymptomatic bacteriuria whose
fever is from another source. Traditionally, children with
asymptomatic bacteriuria are distinguished from those with
true infection by the absence of host response, ie, no pyuria.
The confounder here is the recognition that a few uropatho-
gens (accounting for <5% of first UTIs) are less likely to
lead to pyuria than E. coli, namely Enterococcus species,
Pseudomonas and Klebsiella.**

The results of this study affirm the strength of current
culture techniques, provide a step forward in helping to
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capture important symptomatic UTIs that may occur
with low colony counts (a threshold of 10 000 cfu/mL is
reasonable) but with evidence of urinary inflammation,
and endorse continued exploration of 16S rRNA sequenc-
ing as a diagnostic aid in UTL

ABBREVIATIONS

cfu: colony-forming units
SPA: suprapubic aspiration
UTI: urinary tract infection

REFERENCES

1. Shaikh N, Lee S, Krumbeck JA, Kurs-Lasky M. Support for the use
of a new cutoff to define a positive urine culture in young chil-
dren. Pediatrics. 2023;152(4):e2023061931

2. Shaikh N, Mattoo TK, Keren R, et al. Early antibiotic treatment for
pediatric febrile urinary tract infection and renal scarring. JAMA
Pediatr. 2016;170(9):848—854

3. Karavanaki KA, Soldatou A, Koufadaki AM, Tsentidis G, Haliotis FA,
Stefanidis GJ. Delayed treatment of the first febrile urinary tract
infection in early childhood increased the risk of renal scarring.
Acta Paediatr. 2017;106(1):149—154

4. 0h MM, Kim JW, Park MG, Kim JdJ, Yoo KH, Moon DG. The impact of
therapeutic delay time on acute scintigraphic lesion and ultimate
scar formation in children with first febrile UTI. Eur J Pediatr.
2012;171(3):565-570

5. Marshall CW, Kurs-Lasky M, McElheny CL, Bridwell S, Liu H, Shaikh
N. Performance of conventional urine culture compared to 16S
rBNA gene amplicon sequencing in children with suspected uri-
nary tract infection. Microbiol Spectr. 2021;9(3):¢0186121

6. Diviney J, Jaswon MS. Urine collection methods and dipstick
testing in non-toilettrained children. Pediatr Nephrol. 2021;36(7):
1697—1708

7. Lemberger U, Quhal F, Bruchbacher A, Shariat SF, Hiess M. The mi-
crobiome in urinary tract infections in children - an update. Gurr
Opin Urol. 2021;31(2):147-154

8. Perez-Carrasco V, Soriano-Lerma A, Soriano M, Gutiérrez-Fernandez
J, Garcia-Salcedo JA. Urinary microbiome: yin and yang of the uri-
nary tract. front Cell Infect Microbiol. 2021;11:617002

9. Kinneman L, Zhu W, Wong WSW, et al. Assessment of the urinary
microbiome in children younger than 48 months. Pediatr Infect
Dis J. 2020;39(7):565-570

10. Kawalec A, Zwolifiska D. Emerging role of microbiome in the pre-
vention of urinary tract infections in children. Int J Mol Sci.
2022;23(2):870

11. Storm DW, Copp HL, Halverson TM, Du J, Juhr D, Wolfe AJ. A child’s
urine is not sterile: a pilot study evaluating the pediatric urinary
microbiome. J Pediatr Urol. 2022;18(3):383—392

12. Bahat H, Apelman Cipele R, Maymon T, Youngster |, Goldman M.
Catheter-obtained urine culture contamination among young in-
fants: a prospective cohort study. Front Pediatr 2021,9:762577

WALD and EICKHOFF

Downloaded from http://publications.aap.org/pediatrics/article-pdf/152/4/e2023062883/15327 14/peds.2023-062883.pdf
bv Univ Of Wisconsin-Madison user



13.

14.

15.

Wingerter S, Bachur R. Risk factors for contamination of catheter-
ized urine specimens in febrile children. Pediatr Emerg Care. 2011;
21(1):1-4

Guri A, Hurvitz Florenthal M, Scheier E, Mahlab-Guri K, Balla U. Con-
tamination rates of different methods of urine culture collection
in children: a retrospective cohort study. J Paediatr Child Health.
2021;57(8):1281-1287

Bogie AL, Sparkman A, Anderson M, Crittenden-Byers G, Barron M.
Is there a difference in the contamination rates of urine samples
obtained by bladder catheterization and clean-catch collection in
preschool children? Pediatr Emerg Care. 2021;37(12):788—790

. Lindberg U, Claesson |, Hanson LA, Jodal U. Asymptomatic bacteri-

uria in schoolgirls. VIII. Clinical course during a 3-year follow-up. J
Pediatr. 1978;92(2):194—199

PEDIATRICS Volume 152, number 4, October 2023

17.

20.

21.

Hansson S, Jodal U, Lincoln K, Svanborg-Edén C. Untreated asymp-
tomatic bacteriuria in girls: ll-effect of phenoxymethylpenicillin
and erythromycin given for intercurrent infections. BMdJ. 1989;
298(6677):856-859

. Pryles GV, Lustik B. Laboratory diagnosis of urinary tract infection.

Pediatr Clin North Am. 1971;18(1):233—244

. Hansson S, Brandstrom P, Jodal U, Larsson P. Low bacterial counts

in infants with urinary tract infection. J Pediatr. 1998;132(1):180—182

Swerkersson S, Jodal U, Ahrén C, Sixt R, Stokland E, Hansson S.
Urinary tract infection in infants: the significance of low bacterial
count. Pediatr Nephrol. 2016;31(2):239—245

Shaikh N, Shope TR, Hoberman A, Vigliotti A, Kurs-Lasky M, Martin
JM. Association between uropathogen and pyuria. Pediatrics.
2016;138(1):20160087

Downloaded from http://publications.aap.org/pediatrics/article-pdf/152/4/e2023062883/15327 14/peds.2023-062883.pdf
bv Univ Of Wisconsin-Madison user



