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Urinary tract infections (UTIs) are prevalent nosocomial infections, contributing significantly to morbidity and healthcare costs.

While colonoscopies are essential for colorectal cancer screening, they can occasionally lead to infections. This case study

examines recurrent UTIs in a 77-year-old postmenopausal female following a routine colonoscopy with polypectomy. It highlights

the potential role of translocated endogenous Escherichia coli. The case identifies risk factors and proposes strategies to mitigate

colonoscopy-related complications, advocating for risk-identification tools to reduce morbidity. The role of Advanced Practice

Registered Nurses (APRNs) in prevention and management is also explored.

Key Words: Advanced practice registered nurse, Bacterial translocation, Colonoscopy, Infection prevention, Nosocomial
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1. CASE PRESENTATION

A 77-year-old postmenopausal woman presented with dy-
suria and bilateral flank pain. She reported a prior UTI
treated with an unspecified antibiotic (suspected nitrofuran-
toin) two weeks earlier at another clinic. Nitrofurantoin
exerts its antibacterial effects by targeting ribosomes and
interrupting bacterial DNA, RNA, and cell wall synthesis.
It also negatively impacts other bacterial metabolic activi-
ties.!' Nitrofurantoin is also noted to have very low rates of
microbial resistance.

A widow for 25 years, she denied sexual activity, douching,
or sex-toy use. Her medical history included Her2+ breast
cancer (post-unilateral mastectomy, lymph node exploration,
radiation, chemotherapy; in remission on Aromasin, con-
firmed by a negative positron emission tomography scan six

months prior), prediabetes (HbAlc 6.2%, managed with diet
and exercise), and hypertension (controlled with amlodip-
ine and lisinopril). She had one vaginal delivery 40 years
ago, with no history of genitourinary surgeries or sexually
transmitted diseases. Symptoms included dysuria, flank pain,
pelvic tenderness on palpation, urinary frequency, and in-
complete bladder emptying, but no fever, chills, urgency,
hematuria, or malaise. In-house urinalysis showed positive
nitrates, bacteria, and leukocyte esterase; culture confirmed
E. coli, suggesting endogenous bacterial translocation from
the gastrointestinal tract. She was treated with a five-day
course of nitrofurantoin per evidence-based guidelines.!”
Three weeks later, she returned with recurrent dysuria and
pelvic pain. Urinalysis again showed leukocyte esterase, bac-
teria, and nitrites; culture confirmed E. coli with resistance
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to multiple antibiotics.®! She was prescribed ciprofloxacin
(250 mg immediate-release tablets every 12 hours for three
days), which temporarily resolved symptoms.

Three weeks later, symptoms recurred, prompting referrals
to infectious disease and gynecology. Vaginal estrogen was
offered to prevent recurrent UTIs, but the patient declined
due to breast cancer concerns, despite education on its safety
with aromatase inhibitors.*l A 2023 study found no in-
creased mortality risk with vaginal/localized estrogen use in
breast cancer patients on aromatase inhibitors. The nested
case-control study employed a cohort size of 15,198: 1,262
women who died from breast cancer complications (cases)
compared to matched controls (10 per case) with breast can-

Table 1. Timeline of clinical events post-colonoscopy

cer, estrogen exposure, and aromatase inhibitor or tamoxifen
use. No statistical difference was observed between short-
term or long-term estrogen exposure in those using aromatase
inhibitors, tamoxifen, or both.

Six weeks prior to her first UTI, she underwent a colonoscopy
for altered bowel habits (urgency, diarrhea, dark stools for
over six months), during which seven precancerous polyps
were biopsied. She reported no prior UTIs and linked the
infections to the colonoscopy, and was advised to undergo
another colonoscopy in three years’ time. She was advised
to follow up with gastroenterology but was lost to follow-up.
See Table 1 for a summary of the clinical timeline.

Time Point | Event/Procedure | Symptoms (S/S) Treatment (Tx) Findings
P lyps identified;
Baseline Colonoscopy with | Urgency, diarrhea, dark stools recancerous polyps 1Centiiied;
. None follow-up colonoscopy
(Week 0) 7 polypectomies (past 6 months) .
recommended in 3 years
First UTI Unspecified antibiotics
Weeks 4-6 | diagnosis (prior Dysuria, bilateral flank pain (likely nitrofurantoin, 5 | Not reported (treated elsewhere)
clinic) days)
. Dysuria, flank pain, pelvic Urinalysis: Nitrates (+), bacteria
Clinic visit for . .
Week 9 recurrent UTI tenderness, frequency, Nitrofurantoin (5 days) (+), leukocyte esterase (+);
ul
incomplete bladder emptying Culture: E. coli (+)
Urinalysis: Leukocyte est
Nitrofurantoin (5 days), rna ys1s. et ocfy .e esierase
Clinic visit D . Ivic pain with d then ciorofl in (250 (+), bacteria (+), nitrites
inic visit for ria, pelvic pain with de n ciprofloxacin
Week 12 stro ysuria, pevic p cp | fhen eiprotio (+):Culture: E. coli (+) with
recurrent UTI palpation mg every 12 hours, 3 . . .
days) antibiotic resistance; Vaginal
Y estrogen offered (declined)

2. INTRODUCTION

The Institute of Medicine’s landmark report, To Err Is Hu-
man, estimated 98,000 annual deaths in the U.S. from nosoco-
mial and iatrogenic causes, underscoring the infection risks
of medical procedures.!®! Colonoscopies, critical for colorec-
tal cancer screening and diagnosis, are associated with com-
plications, including bacterial infections.!®’ Colonoscopy
complications have been categorized as cardiopulmonary
and sedation-related adverse events (with over 60% of cases),
missed pathology (e.g., post-colonoscopy colorectal cancer),
infections from endoscope transmission or endogenous bac-
terial translocation, and procedural issues like perforation,
bleeding, post-polypectomy syndrome, splenic injury, or air
embolism.”! Common post-procedural symptoms include
abdominal pain, nausea, and rectal bleeding.

A systematic review of 117 articles from North America
and Western Europe estimated infection rates at 0.073% for
lower gastrointestinal (GI) endoscopies, 0.123% for non-

Published by Association for Health Sciences and Education

endoscopic retrograde cholangiopancreatography (ERCP)
upper GI procedures, 0.2% for GI endoscopies, and 0.8%
for ERCP.[®! Reusable endoscopes, polypectomy-related
trauma, and bowel preparation-induced microbiota changes
contribute to infection risks.!’) With approximately 15 mil-
lion colonoscopies and seven million esophagogastroduo-
denoscopies (EGDs) performed annually in the U.S., and col-
orectal cancer as the fourth leading cause of cancer diagnoses
and deaths, enhancing procedure safety is paramount.['?]

Infections following colonoscopies often involve multi-drug-
resistant organisms, such as Pseudomonas and Enterobac-
teriaceae, linked to inadequate endoscope reprocessing.®’
Improper sterilization can lead to outbreaks of resistant bac-
teria, increasing morbidity.!'!! Bowel preparation, a prerequi-
site for colonoscopy, disrupts the gut microbiota, potentially
facilitating bacterial translocation to adjacent systems like
the urinary tract.”) These microbiota alterations may persist

post-procedure, contributing to infection risk. In addition,
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patient-specific factors, such as advanced age or comorbidi-
ties, may exacerbate susceptibility to post-colonoscopy in-
fections, necessitating tailored risk assessments. 8]

The U.S. Preventive Services Task Force (USPSTF) recom-
mends colonoscopies for persons aged 50-75 with an A
grade (high certainty of substantial benefit). For persons
aged 45-49 (B grade, moderate to substantial benefit), and
for individuals aged 76-85 where a case-by-case assessment
is needed (colonoscopy comes with a C grade, indicating
small benefit).!!> 13! These recommendations highlight the
need to minimize complications like infections.

3. IMPRESSIONS

Recurrent uncomplicated UTIs are typically associated with
risk factors including sexual activity, vulvovaginal atrophy,
altered microbiota, prior UTIs, family history, or nonsecretor
blood type.['*! This patient, celibate for 25 years, reported
no vulvovaginal atrophy symptoms (e.g., vaginal dryness,
pruritus, pain), prior UTIs, or changes in local bacterial flora,
indicating a low risk for recurrent UTIs. Her unknown blood
type status does not alter this assessment. The onset of re-
current UTIs six weeks post-colonoscopy, with E. coli as the
causative organism, strongly suggests the procedure as the
trigger.[!>!

The recurrent nature of the patient’s UTIs suggests a per-
sistent pathway for bacterial translocation, with colovesi-
cal fistula as a plausible mechanism. Although rare post-
colonoscopy, fistulas can result from iatrogenic trauma dur-
ing polypectomy, particularly when multiple biopsies are
performed, as in this case.l'%! Fistulas, while more common
in inflammatory conditions, can occur post-procedure due to
mechanical stress on the colon wall.l'”! Perforation, with a
pooled prevalence of 0.8/1,000 post-polypectomy, is another
potential cause, as micro-perforations may facilitate bacte-
rial spread without overt symptoms.['¥] The patient’s post-
menopausal status, while not a direct risk factor, may have
compounded susceptibility due to reduced mucosal integrity
in the pelvic region. These mechanisms underscore the need
for vigilant post-procedure monitoring and risk-stratification
tools to identify patients prone to such complications.

4. ROLE OF THE ADVANCED PRACTICE

NURSE
Advanced Practice Registered Nurses (APRNs), working
in primary care, play a critical role in referring patients
for colonoscopies and managing post-procedure complica-
tions."”l APRNs can assess patient risks before referral and
monitor for infections afterward. The American Associa-
tion of Colleges of Nursing (AACN) mandates that APRN's
enhance quality and minimize harm through system effec-
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tiveness and individual performance.?®! They are trained to
integrate research, theory, and practice to develop innovative
approaches, such as risk-stratification tools for colonoscopy
complications.?!!

In 2022, primary care nurse practitioners nearly equaled
physicians in number and were more likely to serve under-
served and remote areas, where morbidity and mortality rates
are higher.[?>23 Sensitizing APRNs to post-colonoscopy
infection risks and equipping them with tools to identify and
mitigate these issues can improve patient outcomes, particu-
larly in vulnerable populations.

APRNSs can implement risk-stratification tools, such as a pre-
colonoscopy checklist assessing age, comorbidities (e.g., di-
abetes, immunosuppression), prior infections, and procedure
complexity (e.g., multiple polypectomies).!®! For example, a
scoring system could assign points for risk factors: age >75
(2 points), multiple polypectomies (2 points), or history of
pelvic surgery (1 point). Patients with higher scores would
warrant closer post-procedure monitoring or prophylactic
antibiotics. Such tools, grounded in evidence,®! empower
APRN:Ss to tailor interventions, reducing infection risks in
high-risk groups like older adults or those in underserved
areas.[?!

5. CONCLUSION

This case study highlights a rare complication: UTIs fol-
lowing colonoscopy. The patient’s infections, caused by E.
coli — a common gut bacterium — and starting soon after the
procedure, suggest bacteria may have spread from the gut
to the urinary tract during the colonoscopy.!'>! Notably, the
patient lacked typical risk factors for recurrent UTIs, thereby
pointing to the colonoscopy as the likely trigger.

Clinicians should closely monitor post-colonoscopy patients,
particularly postmenopausal women or those undergoing
polypectomies, and consider prophylactic antibiotics for
high-risk cases. Standardized monitoring protocols, risk-
stratification tools, and updated clinical guidelines are needed
to enhance procedure safety. Further research is needed to
explore the prevalence and risk factors of post-colonoscopy
infections to reduce morbidity and improve outcomes for
patients. 4!

ACKNOWLEDGEMENTS
Not applicable.

AUTHORS CONTRIBUTIONS

Dr. Ozioma C. Nwosu-Izevbekhai was responsible for the
study design, data collection, drafting the manuscript, and re-
vising it. The author read and approved the final manuscript.

ISSN 1925-4040 E-ISSN 1925-4059



https://www.jnepweb.org

Journal of Nursing Education and Practice

2025, Vol. 15, No. 6

There are no special agreements concerning authorship, as
this is a single-author study.

FUNDING
Not applicable.

CONFLICTS OF INTEREST DISCLOSURE
The author declares that there are no known competing fi-
nancial interests or personal relationships that could have
appeared to influence the work reported in this paper.

INFORMED CONSENT
Obtained.

ETHICS APPROVAL
The Publication Ethics Committee of the Association for
Health Sciences and Education. The journal’s policies ad-

here to the Core Practices established by the Committee on
Publication Ethics (COPE).

PROVENANCE AND PEER REVIEW
Not commissioned; externally double-blind peer reviewed.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available
on request from the corresponding author. The data are not
publicly available due to privacy or ethical restrictions.

DATA SHARING STATEMENT
No additional data are available.

OPEN ACCESS

This is an open-access article distributed under the terms
and conditions of the Creative Commons Attribution license
(http://creativecommons.org/licenses/by/4.0/).

COPYRIGHTS
Copyright for this article is retained by the author(s), with
first publication rights granted to the journal.

REFERENCES
[1] Squadrito FJ, Del Portal D. Nitrofurantoin. StatPearls. 2023. Avail-
able from: https://www.ncbi.nlm.nih.gov/books/NBK4705
26
[2] Vast Urinary Tract Infections (UTI) Treatment Guidelines. In-
fectious Diseases Management Program at UCSF. n.d. Available
from: https://idmp.ucsf.edu/content/vast-urinary-tra
ct-infections-uti-treatment-guidelines
[3] Tamma PD, Aitken SL, Bonomo RA, et al. Infectious Diseases Soci-
ety of America 2023 guidance on the treatment of antimicrobial re-
sistant gram-negative infections. Clin Infect Dis. 2023; 77(2): 361-8.
PMid:37463564 https://doi.org/10.1093/cid/ciad428
[4] Sund M, Garcia-Argibay M, Garmo H, et al. Vaginal estrogen therapy
and breast cancer risk in women using systemic adjuvant therapy:
A nationwide cohort study. Breast Cancer Res Treat. 2023; 198(2):
361-8. PMid:36773184 https://doi.org/10.1007/510549-0
23-06871-w
Institute of Medicine. To Err Is Human: Building a safer health sys-
tem. National Academies Press; 2000. https://doi.org/10.172
26/9728
[6] Wang P, Xu T, Ngamraengphong S, et al. Rates of infection after
colonoscopy and esophagogastroduodenoscopy in the USA. Gut.
2018; 67(9): 1626-36. PMid:29777042 https://doi.org/10.1
136/gutjnl-2017-315308
[71 Waddingham P, Dube AK, McFerran E, et al. Colonoscopy compli-
cations: A narrative review. BMJ Open Gastroenterol. 2023; 10(1):
e001193. https://doi.org/10.1136/bmjgast-2023-001193
[8] Deb B, Haboubi H, Hayee BH, et al. Endoscopy-associated infec-
tions: A brief summary of the current evidence and practice. Dig Dis
Sci. 2022; 67(5): 1718-32. PMid:35262904 https://doi.org/10
.1007/s10620-022-07441-8
[9] Drago L, Toscano M, De Grandi R, et al. Persisting changes of in-
testinal microbiota after bowel preparation and colonoscopy. Eur

[5

—

Published by Association for Health Sciences and Education

J Gastroenterol Hepatol. 2016; 28(5): 532-7. PMid:27015015
https://doi.org/10.1097/MEG.0000000000000581
National Cancer Institute. Cancer stat facts: Colorectal cancer. n.d.
Available from: https://seer.cancer.gov/statfacts/html
/colorect.html

[10]

[11] Kovaleva J, Peters FT, van der Mei HC, et al. Transmission of in-
fection by flexible gastrointestinal endoscopy and bronchoscopy.
Clin Microbiol Rev. 2013; 26(2): 231-54. PMid:23554415 https:

//doi.org/10.1128/CMR.00085-12

U.S. Preventive Services Taskforce. Colorectal cancer: Screening.
2021. Available from: https://www.uspreventiveservicesta
skforce.org/uspstf/recommendation/colorectal-cance
r-screening

[12]

[13] U.S. Preventive Services Taskforce. Grade definitions. n.d. Available
from: https://www.uspreventiveservicestaskforce.org/
uspstf/about-uspstf/methods-and-processes/grade-d
efinitions

[14] Storme O, Tiran Saucedo J, Garcia-Mora A, et al. Risk factors and
predisposing conditions for urinary tract infection. Ther Adv Urol.
2019; 11: 1756287218814382. PMid:31105772 https://doi.or
g/10.1177/1756287218814382

Ingerson-Mahar M, Reid A. FAQ: E. coli: Good, bad, & deadly.
American Society for Microbiology. 2011. https://doi.org/10
.1128/AAMCol.1-2011

Chiam TWJ, Muthukaruppan SR. Colovesical fistula. AME Surg J.
2023; 1: 6. https://doi.org/10.21037/asj-21-6

Golabek T, Szymanska A, Szopinski T, et al. Enterovesical fistu-
lae: A review. Cent European J Urol. 2015; 68(3): 223-8. https:
//doi.org/10.5173/ceju.2015.0138

Reumkens A, Rondagh EJ, Bakker CM, et al. Post-colonoscopy
complications: A systematic review and meta-analysis. Am J Gas-
troenterol. 2016; 111(8): 1092-101. PMid:27296945 https://doi.
org/10.1038/ajg.2016.234

[15]

[16]

[17]

(18]

65


https://www.ncbi.nlm.nih.gov/books/NBK470526
https://www.ncbi.nlm.nih.gov/books/NBK470526
https://idmp.ucsf.edu/content/vast-urinary-tract-infections-uti-treatment-guidelines
https://idmp.ucsf.edu/content/vast-urinary-tract-infections-uti-treatment-guidelines
https://doi.org/10.1093/cid/ciad428
https://doi.org/10.1007/s10549-023-06871-w
https://doi.org/10.1007/s10549-023-06871-w
https://doi.org/10.17226/9728
https://doi.org/10.17226/9728
https://doi.org/10.1136/gutjnl-2017-315308
https://doi.org/10.1136/gutjnl-2017-315308
https://doi.org/10.1136/bmjgast-2023-001193
https://doi.org/10.1007/s10620-022-07441-8
https://doi.org/10.1007/s10620-022-07441-8
https://doi.org/10.1097/MEG.0000000000000581
https://seer.cancer.gov/statfacts/html/colorect.html
https://seer.cancer.gov/statfacts/html/colorect.html
https://doi.org/10.1128/CMR.00085-12
https://doi.org/10.1128/CMR.00085-12
https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/colorectal-cancer-screening
https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/colorectal-cancer-screening
https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/colorectal-cancer-screening
https://www.uspreventiveservicestaskforce.org/uspstf/about-uspstf/methods-and-processes/grade-definitions
https://www.uspreventiveservicestaskforce.org/uspstf/about-uspstf/methods-and-processes/grade-definitions
https://www.uspreventiveservicestaskforce.org/uspstf/about-uspstf/methods-and-processes/grade-definitions
https://doi.org/10.1177/1756287218814382
https://doi.org/10.1177/1756287218814382
https://doi.org/10.1128/AAMCol.1-2011
https://doi.org/10.1128/AAMCol.1-2011
https://doi.org/10.21037/asj-21-6
https://doi.org/10.5173/ceju.2015.0138
https://doi.org/10.5173/ceju.2015.0138
https://doi.org/10.1038/ajg.2016.234
https://doi.org/10.1038/ajg.2016.234

https://www.jnepweb.org

Journal of Nursing Education and Practice

2025, Vol. 15, No. 6

[19]

[20]

[21]

[22]

66

American Association of Nurse Practitioners. Nurse prac-
titioners in primary care. n.d. Available from: https:
//www.aanp.org/advocacy/advocacy-resource/position
-statements/nurse-practitioners-in-primary-care
American Association of Colleges of Nursing. The essentials: Core
competencies for professional nursing education. 2021. Available
from: https://www.aacnnursing.org/Portals/0/PDFs/Pub
lications/Essentials-2021.pdf

American Association of Colleges of Nursing. Adult-gerontology
acute care and primary care NP competencies. 2017. Available
from: https://www.aacnnursing.org/Portals/0/PDFs/Cer
tification/AdultGeroACNPCompetencies.pdf

Health Resources and Services Administration. State of the primary
care workforce. 2024. Available from: https://bhw.hrsa.gov/s

(23]

[24]

[25]

ites/default/files/bureau-health-workforce/state-o
f-the-primary-care-workforce-report-2024.pdf

Kucakomoldej S, Turi E, McMenamin A, et al. Primary care prac-
tice by nurse practitioners compared to physicians: A propensity-
score analysis. Nurs Outlook. 2022; 70(3): 401-16. PMid:35183357
https://doi.org/10.1016/j.outlook.2021.12.008

Regenbogen SE, Hirose M, Imanse JG, et al. Infectious compli-
cations of colonoscopy: A systematic review and meta-analysis.
J Am Coll Surg. 2011; 213(6): 784-92. PMid:21945417 https:
//doi.org/10.1016/j.jamcollsurg.2011.08.013

Bono MJ, Leslie SW. Uncomplicated urinary tract infections. Stat-
Pearls. 2025. Available from: https://www.ncbi.nlm.nih.gov
/books/NBK470195/

ISSN 1925-4040 E-ISSN 1925-4059


https://www.aanp.org/advocacy/advocacy-resource/position-statements/nurse-practitioners-in-primary-care
https://www.aanp.org/advocacy/advocacy-resource/position-statements/nurse-practitioners-in-primary-care
https://www.aanp.org/advocacy/advocacy-resource/position-statements/nurse-practitioners-in-primary-care
https://www.aacnnursing.org/Portals/0/PDFs/Publications/Essentials-2021.pdf
https://www.aacnnursing.org/Portals/0/PDFs/Publications/Essentials-2021.pdf
https://www.aacnnursing.org/Portals/0/PDFs/Certification/AdultGeroACNPCompetencies.pdf
https://www.aacnnursing.org/Portals/0/PDFs/Certification/AdultGeroACNPCompetencies.pdf
https://bhw.hrsa.gov/sites/default/files/bureau-health-workforce/state-of-the-primary-care-workforce-report-2024.pdf
https://bhw.hrsa.gov/sites/default/files/bureau-health-workforce/state-of-the-primary-care-workforce-report-2024.pdf
https://bhw.hrsa.gov/sites/default/files/bureau-health-workforce/state-of-the-primary-care-workforce-report-2024.pdf
https://doi.org/10.1016/j.outlook.2021.12.008
https://doi.org/10.1016/j.jamcollsurg.2011.08.013
https://doi.org/10.1016/j.jamcollsurg.2011.08.013
https://www.ncbi.nlm.nih.gov/books/NBK470195/
https://www.ncbi.nlm.nih.gov/books/NBK470195/

	Case presentation
	Introduction
	Impressions
	Role of the advanced practice nurse
	Conclusion

