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Reincubation of culture-negative urines for an additional 20 
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Abstract

Introduction. The question of whether a single day of incubation is sufficient for urine cultures has been a matter of debate.

Aim. The aim of this study was to investigate the potential benefit of prolonged incubation for initially culture-negative urines.

Methodology. Eight hundred and twelve urine specimens with no growth after incubation for 20 h were incubated for an addi-
tional 20 h to detect slower growing uropathogenic organisms.

Results. This study included a considerable number of urine cultures from immunocompromised and/or kidney-transplanted 
patients. For 99.9 % of the specimens, there was no difference in the interpretation of results.

Conclusion. Twenty hours of incubation did not have any negative effect on the detection of uropathogens.

Introduction
Incubation time for urine cultures has been a controversial 
issue, since numerous studies have reported that 24 h incu-
bation time causes the loss of slower growing Gram-positive 
bacterial species such as Lactobacillus spp., Corynebacte-
rium spp. or Gardnerella vaginalis [1, 2] and yeasts [3]. 
Furthermore, our studies demonstrated previously that 
these organisms in particular were isolated more frequently 
using total laboratory automation (TLA) systems [4]. In 
addition to this, antibiotic therapy prior to urine culture as 
a confounding factor may delay or reduce microbial growth 
[5].

In the present study, we analysed urine samples without 
significant growth from routine microbiological diagnostics 
after 20 h. The aim of this study was to investigate the potential 
benefit of prolonged incubation for initially culture-negative 
urine.

Methods
Urine samples (midstream and catheter urines) collected 
routinely between 1 September 2018 and 2 October 2018 
from patients admitted to the Heidelberg University Hospital 

were examined. Repetitive isolates from the same patient were 
included.

Ten microlitres of the urine samples was inoculated on 
Columbia agar with 5 % sheep blood (BD Diagnostics, 
Heidelberg, Germany) and CPS (bioMérieux, Marcy-l'Étoile, 
France) plates using the InoqulA module of the BD Kiestra 
TLA system. After inoculation, the plates were transported 
automatically to ambient air incubators for CPS plates and 
5 % CO2 incubators for Columbia agar. All plates were incu-
bated at 35 °C for 20 h before imaging and initial examination 
by technicians. The cutoff for no growth was 102 colony-
forming units (c.f.u.) ml−1. All plates interpreted as no growth 
(<102 c.f.u. ml−1) at 20 h were incubated for an additional 20 h 
(total incubation time of 40 h) prior to a second round of 
imaging and inspection for growth. Incubation periods of 
20 h were chosen for technical reasons, because this was 
predefined as the imaging incubation time by BD Kiestra. 
The growth of one or two isolates of possible pathogens at a 
concentration of ≥103 c.f.u. ml−1 was interpreted as positive 
and species identification was carried out. Quantification 
was performed by using a validated standardized scheme. 
In cases where there were three or more different colony 
morphologies on the plate, the specimens were considered 
to have been improperly collected (‘contaminated’) and no 
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further identification was performed, regardless of the c.f.u. 
ml−1.

Species identification was performed by matrix-assisted 
laser desorption/ionization time-of-flight mass spectrometry 
(MALDI-TOF MS) using a Bruker microflex and the latest 
Biotyper software and database (Bruker Daltonics, Bremen, 
Germany).

Laboratory data (age, sex, ward) were obtained from our labo-
ratory information system (SWISSLAB, Roche Diagnostics, 
Mannheim, Germany). All data were collected retrospectively 
and anonymized prior to transfer into the study database. 
Statistical analysis (odds ratio) was performed using STATA13 
(StataCorp LP, College Station, TX, USA). To determine 
the statistical significance of additional growth after 40 h 
of incubation, a z-test for differences between proportions 
was performed. P<0.05 was considered to be statistically 
significant.

Results
Out of 3517 urine samples sent for microbiological analysis 
during the study period, 812 were evaluated as no growth 
at 20 h. These 812 urine samples originated from 627 
patients. The mean age and standard deviation of our study 
population was 58±20 years (range 2 weeks–94 years). Four 
hundred and forty-seven patients were male (71.3 %) and 
180 (28.7 %) were female. Furthermore, 28.7 % (233/812) of 
the specimens were recovered from patients in the outpa-
tient departments, 37.2 % (302/812) in the normal wards 

and 34.1 % (277/812) in the intensive care units, for exact 
distribution (see Table S1, available in the online version of 
this article).

In 798/812 samples (98.3 %) the reading at 40 h also showed 
no growth, whereas in 14/812 specimens [1.7 %; 95 % confi-
dence interval (CI): 0.7–2.7 %; z=3.85; P<0.001) from 14 
different patients growth was only detected after 40 h. The 
mean age and standard deviation of these patients was 
41.8±19 years (range 12 years–79 years). Three patients were 
male (21.4 %) and 11 (78.6 %) were female (see Table S2). The 
exact distribution of specimens according to departments is 
provided in Table S1. Remarkably, in 13/812 samples (1.6 %) 
organisms not commonly associated with urinary tract 
infections (UTIs) or contamination were detected after 40 h 
(see Table 1). An organism recognized as a uropathogen 
(Corynebacterium urealyticum) was only recovered from 
1/812 samples (0.1 %; 95 % CI: −0.1–0.3%; z=1.00; P=0.16) 
(see Fig. S1), and was collected from a female patient with 
neuroendocrine tumour of the gallbladder, in very low 
amounts (103 c.f.u. ml−1) [6]. No yeasts were detected with 
longer incubation. Among 2705 specimens with growth 
after 20 h of incubation, 32 isolates (1.2 %) showed growth 
of Lactobacillus spp., 5 (0.2 %) G. vaginalis and 13 (0.5 %) 
Corynebacterium spp., including 1 (0.04 %) C. urealyticum 
(see Table S3). The leukocyte count of two isolates exceeded 
100 µl−1, which is also the level suggested by Public Health 
England to discriminate infection [7], whereas two isolates, 
including the one with C. urealyticum, showed an elevated, 
though still not significant, leukocyte count (10–100 µl−1).

Table 1. Patient characteristics of samples with growth after 40 h

Patient Bacterial species Age Sex Station Leukocyte 
count

P1 103 Lactobacillus spp. 33 F OR 0–1

P2 103 C. glucuronolyticum 36 M IM 0

P3 103 more than 2 morphologies 29 F IM (NTx) 1

P4 103 more than 2 morphologies 66 F IM (NTx) 7

P5 103 Lactobacillus spp. 32 F EX na

P6 104 more than 2 morphologies 79 F RAD 847

P7 104 more than 2 morphologies 28 F IM (NTx) 0

P8 103 C. glucuronolyticum 12 M SUR na

P9 103 C. urealyticum, 103 CNST 44 F IM 16

P10 104 Lactobacillus spp. 52 F RAD3 150

P11 104 G. vaginalis, 103 C. glucuronolyticum 64 M IM (NTx) 5

P12 105 Lactobacillus spp. 55 F IM (NTx) 0

P13 104 G. vaginalis 21 F EXT na

P14 103 Lactobacillus spp., 103 Bifidobacterium spp. 34 F IM 12

F, female; M, male; IM, internal medicine; SUR, surgery; EX, external clinic; OR, orthopaedics; RAD, radiology; GN, gynaecology; NTx, renal 
transplantation; na, not available.
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Interestingly urine samples from kidney transplant recipients 
were at a significantly higher risk of having growth after 40 h 
(n=5/78) (OR 5.5; 95 % CI: 1.8–16.9; P=0.003).

Discussion
A small percentage (1.7 %), mostly members of the Gram-
positive urogenital microbiota, was missed at the 20 h 
reading time point. Lactobacillus spp. and Corynebacterium 
spp. (except C. urealyticum), as part of vaginal flora, are not 
recognized as pathogenic organisms [8]. As opposed to this, 
there are numerous reports about the role of G. vaginalis as an 
underestimated cause of UTIs [9]. However, clinical evidence 
is still lacking. Thus, the specimens with these species were 
regarded as contaminated by urogenital flora.

Statistical methods confirmed that the increase in the growth 
of potentially clinically relevant bacteria was statistically not 
significant. In one sample (0.1 %) an organism associated with 
UTI was detected by additional incubation [6]. In the litera-
ture, C. urealyticum has been described as a slow growing 
organism and hence cultivation up to 48 h is recommended 
[10]. However, our findings revealed that 20 h incubation 
rarely misses significant growth of them, because after longer 
incubation, in addition to the single specimen with C. urea-
lyticum under standard 20 h incubation, only 1 of out of 812 
specimens was positive for this uropathogen.

Notably, neither of the two specimens with higher urine 
leukocyte counts (>100 µl−1) belonged to the patient with 
C. urealyticum. In one patient, the elevated leukocyte count 
may be attributed to the detection of 104 c.f.u. ml−1 E. coli in 
urine 1 day prior to the specimen without growth, whereas 
in the other one, only part of the urogenital flora, namely 
Lactobacillus spp., was identified.

The actual antibiotic therapy of a patient is not reliably 
reported to our microbiological laboratory, but our study 
included 17 samples from patients treated in haematology 
wards. These patients routinely receive antibiotic treatment 
during immunosuppressive therapy [11]. Remarkably, in 
these samples no growth was detected with longer incubation. 
Furthermore, urine samples from kidney transplant recipients 
were at a significantly higher risk of having growth after 40 h 
(n=5/78) (OR 6.1; 95 % CI: 1.99–18.71; P=0.002). Notably, in 
the five urine cultures recovered from these patients, three 
were considered to be contaminated due to the presence of 
multiple species, whereas the remaining two only showed 
growth of non-recognized UTI agents.

Consequently, the clinical interpretation of the urine culture 
results was not different for 811 out of 812 samples (99.9 %) 
after 40 h of incubation. Our data showed that an incubation 
time of 20 h was clearly reliable for detecting uropathogenic 
organisms and longer incubation with TLA did not have a 
significantly positive impact on the recovery of them.

Funding information
This work received no specific grant from any funding agency.

Author contributions
Conceptualization, I. B.
Data curation, A. K. K.
Formal analysis, A. K. K.
Investigation, A. K. K.
Methodology, A. K. K.
Project administration, I. B.
Resources, S. Z.
Supervision, I. B.
Validation, I. B.
Writing – original draft, A. K. K.
Writing – review and editing, I. B.

Conflicts of interest
The authors declare that there are no conflicts of interest.

Ethical statement
No additional procedure or additional data acquisition apart from 
routine clinical diagnostics were performed on patients included in the 
study. For the analysis of anonymized routine data, no specific ethical 
clearance was required and therefore individual informed consent 
was waived in concordance with the currently valid data protection 
regulations.

References
	1. 	 Hilt EE, McKinley K, Pearce MM, Rosenfeld AB, Zilliox MJ et  al. 

Urine is not sterile: use of enhanced urine culture techniques to 
detect resident bacterial flora in the adult female bladder. J Clin 
Microbiol 2014;52:871–876.

	2. 	 Murray P, Traynor P, Hopson D. Evaluation of microbiological 
processing of urine specimens: comparison of overnight versus 
two-day incubation. J Clin Microbiol 1992;30:1600–1601.

	3. 	 Joho KL, Soliman H, Weinstein MP. Comparison of one-day versus 
two-day incubation of urine cultures. Diagn Microbiol Infect Dis 
1995;21:55–56.

	4. 	 Klein S, Nurjadi D, Horner S, Heeg K, Zimmermann S et al. Signifi-
cant increase in cultivation of Gardnerella vaginalis, Alloscardovia 
omnicolens, Actinotignum schaalii, and Actinomyces spp. in urine 
samples with total laboratory automation. Eur J Clin Microbiol Infect 
Dis 2018;37:1305–1311.

	5. 	 Graham JC, Galloway A. Acp best practice no 167: the laboratory 
diagnosis of urinary tract infection. J Clin Pathol 2001;54:911–919.

	6. 	 Kline KA, Lewis AL, Uropathogens G-P. Gram-Positive uropatho-
gens, polymicrobial urinary tract infection, and the emerging 
microbiota of the urinary tract. Microbiol Spectr 2016;4.

	7. 	 England PH. 2019. Uk standards for microbiology investigations. 
investigation of urine. B41. https://www.​gov.​uk/​government/​
publications/​smi-​b-​41-​investigation-​of-​urine

	8. 	 Franz M, Hörl WH. Common errors in diagnosis and management 
of urinary tract infection. I: pathophysiology and diagnostic tech-
niques. Nephrol Dial Transplant 1999;14:2746–2753.

	9. 	 Imirzalioglu C, Hain T, Chakraborty T, Domann E. Hidden patho-
gens uncovered: metagenomic analysis of urinary tract infections. 
Andrologia 2008;40:66–71.

	10. 	 López-Medrano F, García-Bravo M, Morales JM, Andrés A, San 
Juan R et  al. Urinary tract infection due to Corynebacterium 
urealyticum in kidney transplant recipients: an underdiagnosed 
etiology for obstructive uropathy and graft dysfunction-results of a 
prospective cohort study. Clin Infect Dis 2008;46:825–830.

	11. 	 Gyssens IC, Kern WV, Livermore DM. The role of antibiotic stew-
ardship in limiting antibacterial resistance among hematology 
patients. Haematologica 2013;98:1821–1825.

https://www.gov.uk/government/publications/smi-b-41-investigation-of-urine
https://www.gov.uk/government/publications/smi-b-41-investigation-of-urine

	Reincubation of culture-­negative urines for an additional 20 hours does not identify additional UTI cases
	Abstract
	Introduction
	Methods
	Results
	Discussion
	References


