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Abstract

Introduction and hypothesis We sought to evaluate patient satisfaction with a novel multiplex PCR UTI home collection
kit for symptomatic UTT in a urogynecologic population. We secondarily sought to characterize reported uropathogens and
resistance profiles of uropathogens in this population. We hypothesized that patients would be satisfied.

Methods This was a cross-sectional study of women who were surveyed later about their experience undergoing evaluation
for a UTI with a home UTI test at a large tertiary care urogynecology practice in 2020. Symptomatic patients were sent a
home UTT kit. We assessed patient satisfaction at a later time with a 5-point Likert scale and collected baseline informa-
tion. The primary outcome was patient satisfaction with this experience. Secondary outcomes included type and number of
uropathogens on testing.

Results A total of 30 patients [73% white race, mean age 71.9 (SD 12.0) years] were surveyed. Patients responded with a
mean score of 4.7/5 to all satisfaction questions. Overall, 86% (26/30) of patients would choose this test again. Of those asked
if they would choose this test again outside of the COVID-19 pandemic, 86% responded affirmatively. The most common
symptoms reported included dysuria (53%), urgency (37%) and frequency (30%). The most common pathogens identified
included Escherichia coli (70%), Enterococcus faecalis (60%) and Aerococcus urinae (43%).

Conclusions Patients were satisfied with home UTI PCR testing and the majority would choose this option again. Home
UTI PCR testing revealed common uropathogens for a population with a high proportion of recurrent UTI, but additional
research comparing home versus in-office urine PCR testing is necessary.

Keywords Home test - Patient satisfaction - PCR testing - UTI PCR test - UTI

Introduction

Urinary tract infections (UTIs) are very common in women.
Approximately 60% of female patients experience at least
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Newer technology has allowed molecular diagnostic
techniques to be utilized to diagnose common infections.
Currently, polymerase chain reaction (PCR) testing is used
for identification of sexually transmitted infections, parasitic
infections, COVID-19 and others [4]. Limited studies have
investigated PCR to identify uropathogens as compared to
conventional Ucx methods [4—6]. Several companies have
created multiplex PCR assays currently undergoing inves-
tigation, though a limitation has been inability to quantify
pathogens [2]. The largest study to investigate a novel mul-
tiplex PCR-based UTI analysis that identifies and quantifies
both pathogens and other bacteria not yet confirmed to be
uropathogens as well as sensitivities to various antibiotics
was recently demonstrated to be noninferior to traditional
Ucx [4].

At the start of the COVID-19 pandemic when social dis-
tancing was highly recommended, patients in our practice
were offered a multiplex PCR test for home collection when
they called in or presented via telemedicine with UTI symp-
toms. The objective of our study was to assess the patient
experience and satisfaction with this multiplex PCR home
test given its novelty among our patient population. There
are no studies that evaluate patient satisfaction of this type of
test in a urogynecologic population. We additionally sought
to investigate the types and resistance patterns of isolated
uropathogens. We hypothesized that patients would be satis-
fied with this option for UTI evaluation.

Materials and methods

This was a cross-sectional study of women who were sur-
veyed at a later time about their experience undergoing eval-
uation for a symptomatic UTI with a home UTI test at a large
tertiary care urogynecology practice from April 1 through
July 15, 2020. Patients were called with a brief telephone
survey after they had completed testing and treatment for

Table 1 Bacteria identified by Multiplex PCR UTI test

their UTI symptoms. Patients met inclusion criteria if they
reported UTI symptoms by either telemedicine appoint-
ment or phone and chose evaluation with multiplex PCR
UTI test without having to physically present to a laboratory.
Pathnostics Guidance UTI Test was utilized as a home test
and provided to patients at no cost. Importantly, there was
no financial gain to our practice or providers for utilization
of this test as it was chosen because it was the sole home
UTI test available during this time. Testing kits were sent to
patients via mail and received 24—48 h later. Patients were
instructed by nursing staff in addition to the included test-
ing instructions to collect a mid-stream clean catch urine
specimen at home. Samples were picked up the next day and
returned to the laboratory via overnight shipping. Patients
could anticipate a phone call with results and treatment plan
in 3—7 days from the time they called with symptoms.

Once in the laboratory, DNA was extracted from the
urine specimen and analyzed with PCR utilizing probes and
polymers for 24 separate bacteria and 2 bacterial groups
(Table 1) [5]. Probes and primers that identified bacterial
species also provided semi-quantified organism counts that
were reported as cells/ml and correlated to colony-form-
ing units. Bacterial antibiotic resistance genes were also
detected with PCR [7]. The multiplex PCR UTI test reports
a pooled sensitivity of 19 antibiotics that considers the pos-
sible polymicrobial nature of infections. Pooled antibiotic
susceptibility testing or P-AST is performed by placing
supernatant from centrifuged urine onto growth media, and
when growth reached a certain threshold the samples were
plated on preloaded antibiotic plates in a similar fashion to
standard cultures [7]. While awaiting results women were
managed per clinical care at the discretion of their provider,
and they were advised to hydrate and/or use over-the-counter
therapies for symptom relief (i.e., phenazopyridine).

The primary outcome of this study was patient satisfac-
tion with home testing with follow-up phone calls after
completion of the UTI test. Patients were asked to assess

Bacteria

Bacterial groups

Acinetobacter baumannii
Actinobaculum schaalii
Aerococcus urinae
Alloscardovia omnicolens
Citrobacter freundii
Citrobacter koseri
Corynebacterium riegelii
Enterobacter aerogenes
Enterococcus faecalis
Escherichia coli
Klebsiella oxytoca

Klebsiella pneumoniae

Morganella morganii
Mycobacterium tuberculosis
Mycoplasma genitalium
Mycoplasma hominis
Pantoea agglomerans
Proteus mirabilis
Providencia stuartii
Pseudomonas aeruginosa
Serratia marcescens
Staphylococcus aureus
Streptococcus agalactiae

Ureaplasma urealyticum

Coagulase negative staphylococci
Staphylococcus epidermidis
Staphylococcus haemolyticus
Staphylococcus lugdunesis
Staphylococcus saprophyticus

Viridans gropu streptococci
Streptococcus anginosus
Streptococcus oralis
Streptococcus pasteuranus
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patient satisfaction using a 5-point Likert scale. Additional
questions in the telephone survey reviewed future will-
ingness to utilize a home multiplex PCR UTI kit, both
in and beyond the setting of a pandemic, travel time to
laboratory, resolution of UTI symptoms and comments on
overall satisfaction. We secondarily sought to characterize
the types of reported uropathogens and resistance profiles
of uropathogens in this population of patients.

After the telephone survey, the medical chart was que-
ried. Data collected included basic demographic infor-
mation, history of rUTIs, presenting UTI symptoms, the
resultant uropathogen and pooled antibiotic sensitivities.
We additionally investigated the time to next health care
contact after submission of urine testing.

Descriptive statistics were calculated utilizing Micro-
soft Excel 2010 (Microsoft, Redman, WA). This project
was approved by the University of Pittsburgh Quality
Improvement #2691 and the University of Pittsburgh

Table 2 Study participant demographics and symptoms’

Medical Center Institutional Review Board: STUDY
21020215.

Results

A total of 30 patients, mean age 71.9 (SD 12.0) years, with
UTI symptoms had a multiplex PCR UTI test completed.
Seventy-three percent (n = 22) of the patients were of White
race. At the time of presentation, 47% (n = 14) had a known
history of rUTI. Patients often reported multiple symptoms
with the most common being dysuria (53%), urgency (37%)
and frequency (30%) (Table 2). Patients were called and sur-
veyed about their experience with the test on average 94.8
(range 47-132) days since they submitted their multiplex
UTI PCR test.

Regarding patient satisfaction, collective responses on
the 5-point Likert satisfaction scale had a mean score of 4.7
(Table 3). Patients responded to convenience of the test with
a mean 4.9 (SD 0.3). One patient reported that this option
was “wonderful,” and another reported she was “ecstatic”

Variable (V = 30) Value with this option. Another patient responded, “I would have
Age (years) 71.9 (12.0)  rated this as a 6!” Patients responded to the accuracy of the
BMI (kg/m?) 31.9 (8.0) home test as compared to a laboratory urine culture with a
White race 22 (73%) mean 4.5 (SD 0.8). One patient reported that it was a “much
Diabetes 9 (30%) slower time frame” because the kit was mailed. Another
Documented history of recurrent UTI 14 (47%) patient reported that “UPS took one day too long;” however,
Travel time to lab/hospital for specimen (minutes) 23.0(17.9)  she was “happy I didn’t have to leave the house.” Patients
Presenting symptoms typically traveled on average 23.3 min to drive to a labo-
Dysuria 16 (53%) ratory to submit a specimen (SD 18.0 min). Overall, 86%
Urgency 11 (37%) reported they would choose this test again. Of the 21 patients
Frequency 9 (30%) asked if they would choose this test again even outside of a
Incontinence 7 (23%) . )
Bladder pain/discomfort 2 (1%) pandemic, 86% responded affirmatively.
Pressure 4 (13%) The PCR identified at least one bacteria with colony
Back pain 3 (10%) counts > 10° in 29/30 (97%) of patients. Conversely, one
Hematuria 2(71%) patient was found to have E. faecalis 50-99,000 colonies and
Cloudy urine 1 (3%) . . .
coagulase negative staphylococci 10-49,000 colonies. The
BMI, body mass index; UTI, urinary tract infection three most common pathogens identified included E. coli
Results presented as mean (SD) or n/N (%) (70%), E. faecalis (60%) and A. urinae (43%) (Fig. 1). All
Subjects could have more than one symptom but three patients had more than one pathogen detected. The
average number of pathogens resulting was 5.9 (SD 2.4), and
Table 3 Patient satisfaction on 5-point Likert scale”
Area Question/statement Results [mean (SD)]
Collection process I would rather have the ability to collect my urine at home than go to a lab 4.8 (0.5)
Confidence in the process I feel the test from my home is as sterile/clean as from the lab 4.7(0.5)
Confidence in the results I feel the test from my home is as accurate as from the lab 4.5 (0.8)
Convenience Not having to travel to a lab is convenient 4.9 (0.3)
Communication I feel that the communication about the results of my tests were the same compared 4.7 (0.6)

to if I went to a lab

"Likert scale key: 1. Not at all satisfied, 2. not very satisfied, 3. neutral, 4. satisfied, 5. very satisfied

@ Springer



International Urogynecology Journal

Fig. 1 Uropathogens identified
on UTI PCR assay Uropathogens
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*Coag neg staph: coagulase-negative staphylococcus species
**QOther: includes P. aeruginosa, S. marcescens, morganella, corynebacteria,

strep agalactiae, citrobacte

of those 57% noted colony counts > 10 [5]. Known uropath-
ogens E. coli or E. faecalis were identified in 28 (93%) of
patients; the remaining 2 patients had tests that resulted in
pathogens of whose clinical significance is yet to be deter-
mined. On average, uropathogens were resistant to 54% of
the 19 tested antibiotics (SD 24). After treatment with anti-
biotics per the multiplex PCR UTI sensitivities report, 70%
of the patients developed recurrence of UTI symptoms with
an average time to patients contacting the health care system
of 24.5 (SD 28.0) days.

Discussion

In our population of women in an large tertiary care center
urogynecology practice undergoing evaluation for sympto-
matic UTI, patients were overall satisfied with their experi-
ence utilizing a home multiplex PCR UTI kit. Additionally,
most would elect this option again, especially because of
the convenience factor. Considering the high proportion of
women with rUTI and the number of evaluations for symp-
tomatic UTI in our practice, our study suggests initial fea-
sibility of a home UTI testing mechanism. Given current
guidelines that implore providers to collect pre-treatment
UCx for women with rUTI [1], women may be interested in
alternative options for specimen collection over traditional
urine culture in a laboratory or hospital setting. As 86% of
patients would choose this test again, even outside of a pan-
demic, these data suggest that the multiplex PCR UTI home

@ Springer

test, or likely traditional urine culture if available as home
testing, is a subjectively acceptable alternative to laboratory
urine specimen collection. Patients also expressed satisfac-
tion at the collection process and confidence in the sterility
of the process. Again, the majority of patients had experi-
ence with providing urine specimens over the past year, and
this collection process was not very different. The area with
the lowest satisfaction was confidence in the accuracy of
results.

While patients overall reported satisfaction, 70% devel-
oped recurrence of symptoms on average approximately 1
month after the initial home UTI PCR test. In a population
of women with a high proportion of rUTI, this is similar
to reported literature with median time between infections
ranging from 40-70 days [8]. Regarding results of the
multiplex PCR UTI home test, the most common patho-
gens identified included E. coli, E. faecalis and A. urinae.
Escherichia coli as the most prevalent pathogen is consist-
ent with previous findings in the literature [1, 2, 6]. Addi-
tionally, the majority of our subjects presented with more
discriminatory symptoms (i.e., dysuria), which suggests a
higher possibility of the pathogenic nature of the bacteria
present on testing [8]. The multiplex PCR UTI kits identified
a mean of 5.9 pathogens per patient and identified bacteria
in 100% of patients, which is significantly > 60% with posi-
tive PCR results in the previous literature [4]. Some of this
high number of pathogens per patient may be attributed to
vaginal contamination, as a previous study described similar
rates of vaginal contamination in patients who performed a
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mid-stream clean catch sample compared to those without
any cleansing, 32% versus 29%, respectively [9]. Regard-
less, true uropathogens were identified in 93% of patients
who presented with UTI symptoms, suggesting a reliable
confidence in this test. Additionally, our results surrounding
proportion of uropathogens are consistent with the litera-
ture, despite a small sample size. Studies from our institution
that evaluated urine cultures in symptomatic UTI patients
revealed similar uropathogens with high resistance patterns,
especially in women with rUTI [10, 11]. Additional research
to compare traditional urine cultures with the multiplex PCR
home UTI test is necessary along with prospective studies to
determine symptomatic response after treatment.

One of the strengths of this study is its novelty. While
there has been one study that reviewed patient outcomes
and satisfaction with treatment of UTI with antibiotics via
telemedicine visit [12], there have not been any other studies
published in the literature regarding patient satisfaction with
this new technology for the management and evaluation of
UTIs. Moreover, the patients in the previously mentioned
study were prescribed antibiotics and not required to submit
a urine specimen, which would not be helpful for our rUTI
patients that, per guidelines, require a pre-treatment urine
culture to guide therapy [1, 12]. Additionally, this new tech-
nology was implemented during the COVID-19 pandemic
in part to promote social distancing and to help patients
avoid health care settings. Again, given the recommenda-
tion to collect UCx prior to treatment of symptomatic UTI
in women with rUTI, this technology allows for access to
testing prior to treatment while maintaining a safe environ-
ment, though there is room for improvement in efficiency
so as not to delay treatment too long [1]. As we continue to
live with the pandemic, this test may ultimately be preferable
for vulnerable patients suffering from UTIs who are wor-
ried about presenting to health care settings for evaluation
and management. The overall positive subjective response
encourages further research on its usage.

We acknowledge the limitation that our conclusions
may include recall bias as subjects were called on average
approximately 3 months after the completion of their test.
Despite this long interval, patients in and outside of this
study cohort continued to express their desire to use the
home test kits, especially as the pandemic continued, sug-
gesting their overall satisfaction with the home collection
process and results. Prospective studies about the utilization
of this test would be helpful to mitigate any bias. There may
also be some selection bias as subjects who chose to submit
urine culture at a laboratory setting were not included in our
study, which could be addressed in the future with a prospec-
tive study comparing these two modalities. There was no
cost associated with the UTI PCR test as it was provided to
our office at the start of the pandemic. While this was not
typically discussed with patients, some patients may have

inquired and potentially preferentially chosen this option as
there was no cost associated with it, introducing some bias.
Additionally, we focused on patient satisfaction with this
experience, and there are two novelties that may be diffi-
cult to distinguish in this experience: submitting a specimen
from home and PCR technology, which can be investigated
in future research. More research is also needed to further
evaluate the sensitivity and specificity of this test compared
to standard of care urine cultures. While Wojno et al. found
that the multiplex UTI test is noninferior to urine culture
for detecting bacteria, prospective data are needed to evalu-
ate patient treatment outcomes after using this test and the
subsequent treatment prescribed [4]. In particular, the high
number of pathogens identified per patient is somewhat con-
cerning for vaginal contamination, which could be a limita-
tion. However, the identification and subsequent treatment
of a well-known uropathogen in almost every patient in a
population with a high proportion of rUTI is reassuring
for the ability to detect pathogens in symptomatic patients.
Finally, the small number of patients in this study limits
its generalizability, but this could be addressed in a larger
prospective study.

In conclusion, a small cohort of women undergoing eval-
uation for possible UTI who utilized a multiplex PCR UTI
home test were satisfied with the experience. The majority of
these patients would use this test again in the evaluation of
a UTI, even outside of a pandemic. Given the early positive
feedback about this experience, further evaluation regarding
patient outcomes with this test compared to traditional UCx
is necessary given the novelty of this technology.
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