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ABSTRACT
Urinary Tract Infections (UTIs) are among the most common infections that are encountered in medicine globally. It 

is known that UTIs are associated with decreased quality of life in addition to a financial and economic burden. 

Recently, data from the global burden of disease study 2019 reported over 400 million UTIs diagnosed on a 

worldwide scale, resulting in over 230,000 deaths and over 520,000 DALYs. Interesting findings from this study also 

included an increase in mortality rate from 2.77/100,000 to 3.13/100,000 between the years 1990 to 2019. 
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INTRODUCTION
Recent medicine has questioned the use of Urine Culture (UC)
as a means for identification, diagnosis, and treatment/
management of UTIs [1]. The differences in sensitivity of urine
culture when compared to that of PCR has been somewhat
agreed upon, but other aspects have become more
conversational. For example, the consideration of possible
overdiagnosis as a result of increased sensitivity, and subsequent
overtreatment. Another point of interest involves the economic
burden that PCR may have on the healthcare system. One
argument made suggests that PCR may detect normal flora of
the urinary tract. These questions are all important to address to
allow providers a better understanding while also ensuring that
antimicrobial stewardship is prioritized [2].

DESCRIPTION
UC is the gold standard for UTI detection, although not
necessarily indicated in the management of a simple UTI. In
young women with symptoms suggestive of UTI, treatment may
be started immediately. Other populations including older
women presenting with atypical symptoms, patients with
recurrent UTIs, or pregnant persons may be candidate for
culture [3].

UC remains a mainstay of urinary infections due to its sensitivity
and associated financial burden. Sensitivity is reported to hover
somewhere between 51%-95% depending on the degree of

infection within the specimen itself. While the starting price of
culture is around $30-60, PCR methodologies may be
significantly more expensive. While prices are not as established
for PCR analysis, a company called pathnostics, has an at-home
UTI testing kit priced at $499 [4].

UC is indicated in patients with recurrent infections as a means
to document pathogens and assist in the long-term workup and
management of a patient. Patients with recurrent UTIs are
recommended acute self-treatment, post-coital prophylaxis, or
continuous daily prophylaxis the latter 2 conferring protection
for up to 5 years. Notably, infection typically returns in these
patients within the next 6 months [5].

In contrast to UC, PCR does have some features of its own. In a
study published in 2020, PCR has been demonstrated to have a
higher rate of detection (56%) compared to culture (37%). In
this same study, PCR and culture had agreeable results in 74%
of specimens, and there was disagreement in results in 24% of
specimens. Another potential positive impact that PCR may
provide includes the ability to detect polymicrobial infections.
The aforementioned study identified 175 polymicrobial
infections, 169 of which were diagnosed by PCR, and 39
diagnosed with culture. PCR detected polymicrobial infections
in 12% of cultures that were resulted as negative. Other
literature suggests that up to 1/3 of UTIs in the elderly
population are polymicrobial [6].
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choice in these patients to make sure no undetected pathogens
are causative. However, the potential drawback of UTI testing
remains overdiagnosis is possible. The data concerning
polymicrobial infections is of particular interest and deserves
further investigation. There is debate whether the detection of
polymicrobial infection by PCR, in an otherwise negative
culture report, is over-detection or true detection.

Similarly, a comparison of endogenous flora and an infectious
state, the normal equilibrium, should be investigated to better
understand which microbes may actually be pathogenic.

REFERENCES
1. Yang X, Chen H, Zheng Y, Qu S, Wang H, Yi F. Disease burden 

and long-term trends of urinary tract infections: A worldwide report. 
Front Public Health. 2022;10.

2. Wojno KJ, Baunoch D, Luke N, Opel M, Korman H, Kelly C, et 
al. Multiplex PCR based Urinary Tract Infection (UTI) analysis 
compared to traditional urine culture in identifying significant 
pathogens in symptomatic patients. Urol. 
2020;136:119-126.

3. Cove-Smith A, Almond M. Management of urinary tract 
infections in the elderly. Trends in Urology. Gynaecol Sexual 
Health. 2017;31-34.

4. Chu CM, Lowder JL. Diagnosis and treatment of urinary tract 
infections across age groups. American J Obstetr Gynec. 
2018;219(1):40-51.

5. Orenstein R, Wong ES. Urinary tract infections in adults. Am 
Family Phy. 1999;59(5):1225.

6. Xu R, Deebel N, Casals R, Dutta R, Mirzazadeh M. A new gold 
rush: A review of current and developing diagnostic tools for urinary 
tract infections. Diagnos. 2021;11(3):479.

7. Hill E, Hsieh M, Prokesch B. New direct-to-consumer urinary tract 
infection tests: Are we ready?. J Urol. 2022;207(1):4-6.

Gerlt D

PCR also offers a potentially quicker turnaround time. PCR may 
allow for results to be generated within 5 hours. This is a 
significantly quicker turnaround when compared to UC which 
may allow for results within 24 hours-48 hours. Increasing 
antimicrobial resistance, in terms of both incidence and 
complexity, suggests increased importance of accurate microbial 
identification [7].

Another point of discussion stems from the preliminary research 
that is been completed on the urinary tract microbiome at 
equilibrium. An article published in 2022 suggests that PCR is 
capable of identifying microbes present in urine both alive and 
dead. Because the urinary tract microbiome is still being 
investigated, the presence of a potential pathogen, especially 
without respect to its viability, may not be enough to consider it 
an actual pathogen.

CONCLUSION
The conversation surrounding the use of PCR in modern 
medicine, in place of a traditional urine culture continues to 
remain controversial. While advancements are encouraged and 
sought after, it is important to be internal skeptics until research 
proves and necessitates advancement. While UC is more 
affordable and has been shown to have a sensitivity ranging from 
51%-95%, PCR may have a role in recurrent and complicated 
UTIs. The sensitivity of PCR is generally agreed to exceed that 
of UC. Additionally, PCR results generally take a mere 5 hours 
to receive and act upon provided that the provider is promptly 
notified. This does introduce a potential pitfall of increased 
testing speed being that the time it takes a provider to interpret 
results and initiate treatment if necessitated is a limiting factor 
in the overall time it takes to treat a UTI.

Because the outcome of recurrent UTIs involves prophylactic 
treatment options for the patient, PCR may be a reasonable
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