Topic: Urosepsis

I would like to discuss urosepsis as it recently occurred with my dad this past summer. He
initially experienced severe low back pain for a few days before his high fever set in. Of course,
we initially thought the worst and dropped him off at the emergency room once his pain was
unbearable. He stayed the whole day and was later discharged that night. In the morning we
received a call for him to make his way back to the hospital, only for a change in medication.
Once again, we dropped him off and he was admitted for seven days. The severity of his
infection came to light as he was severely dehydrated and was soon diagnosed with a urinary
tract infection, also known as acute cystitis with hematuria, that caused bacteria to spread to his

bloodstream.

Sepsis is defined as, “A complex inflammatory host response to infection” (Dreger N. et al.,
2015). This particular sepsis that we will be discussing is called Urosepsis. Urosepsis is defined
as sepsis caused by infection of the urogenital tract and is a systemic response to infection
(Florian W, et al., 2013). Urosepsis accounts for approximately 25% of all sepsis cases and may
develop from a community-or nosocomial-acquired urinary tract infection (UTI) (Florian W, et
al., 2013). The severity depends on the hosts response, but with early diagnosis, early fluid and
oxygen treatment, early antibiotic therapy, and early control of the complicating factor in the

urinary tract, mortality rates can be lowered (Florian W, et al., 2013).
Anatomy of the Urinary Tract:

Because this type of sepsis is caused by a urinary tract infection, it is important to know the

anatomy of the urinary tract. The urinary tract consists of the two ureters, the urinary bladder,



and the urethra (Ammerman, 2019, pg. 746). The ureters are the urines transportation system to
the urinary bladder. Each ureter consists of three layers called the adventitia, muscularis, and the
mucosa. They drain into the posterior, inferior urinary bladder, as they travel obliquely through a
tunnel in the bladder wall. The backflow of urine is prevented as urine collects in the bladder,

increasing pressure and pinching the ureter closed.

Next is the urinary bladder. It is a hollow, distensible organ that sits on the floor of the pelvic
cavity (Ammerman, 2019, pg. 746). Its pear-shaped form is made when it is enlarged, which
gives it the ability to hold up to about 700-800 ml of urine. The bladder also has three tissue
layers called the adventitia, detrusor muscle, and mucosa. The trigone is a triangular area located
at the floor of the bladder. Its lacks rugae and has mucosa tightly bound to the underlying
muscularis. There are two ureteral orifices located at the posterior corners of the trigone, which
acts as valves to prevent backflow of urine during elimination (Ammerman, 2019, pg. 746). The
opening to the next portion of the urinary tract is at the apex of the trigone called the internal

urethral orifice.

The terminal portion of the urinary tract is the urethra. It is responsible for draining urine from
the urinary bladder to the outside of the body. Its also consists of an outer adventitia, missile
muscularis, and inner mucosa. The internal urethral orifice is surrounded by the internal urethral
sphincter which remains closed unless urine is being eliminated. The urethra contains a second
sphincter called the external urethral sphincter which prevents urine leakage. The male urethra is
much longer than the female urethra and contains the prostatic urethra, membranous urethra, and

the spongy urethra. These three regions make the male urethra about 20 cm in length.



Homeostasis:

Homeostasis in the body is altered when the infection activates the complement system and the
immune system, leading to a massive initial pro-inflammatory response (Dreger N. et al., 2015).
As we have learned in our human anatomy and physiology textbook, the complement system is a
group of proteins that function in innate immunity (Ammerman, 2019, pg. 574). Innate immunity
responds to all pathogens and is the dominant response for the first 12 hours after exposure
(Ammerman, 2019, pg. 568). Initial activation of the complement system and cellular innate
immune responses by bacteria in the urinary tract produces an overwhelming pro-inflammatory
reaction involving neutrophils and macrophages (Florian W, et al., 2013). Soon after,
hematopoietic growth factors are stimulated, leading to the formation of new neutrophils and the
release of stored neutrophils (Florian W, et al., 2013). Depending on the severity of the infection,
sepsis continues to develop at different stages. Other biological systems besides the
inflammatory system are affected including the coagulation, the autonomic nervous system, and
the endocrine system (Florian W, et al., 2013). This disturbance within the body can be caused
by a variety of bacteria. In my dad’s case, Escherichia coli (E. coli) was found in his blood about
three days into his hospitalization. Proteus spp., Enterobacter and klebsiella spp., non-fermenting
organisms such as P. aeruginosa and also Gram-positive organisms are also responsible for

fueling this infection.

Signs and symptoms:



According to an article titled “Diagnosis and Management for Urosepsis,” clinical diagnostic
criteria include fever (>100.94° F), hypothermia (core temperature <96.8 °F), tachypnea, altered
mental state, and significant edema or positive fluid (Florian W, et al., 2013). My dad
experienced UTI symptoms prior to being admitted, which mainly consisted of low back pain
and dark cloudy urine that seemed to also contain blood. Once admitted he experienced recurrent
fevers that ranged from 101°F-107°F (hyperpyrexia), and he also experienced shortness of
breath. The pain he was experiencing on the lower sides of his back remained until his urine
finally began to turn back to a healthy pale yellow. Urinalysis and urine culture must be
performed before antibiotic treatment can begin (Dreger N. et al., 2015). The pain he was
experiencing towards his lumbar region gave us an idea that there may have been issues with his

kidneys as well.

Treatment:

Once the cause has been identified, heavy antibiotic must be started immediately. Antibiotic
treatment should be begun as soon as possible (within an hour) after diagnosis, but only after
blood and urine cultures have been obtained (Dreger N. et al., 2015). According to authors
Wagenlehner et al. (2011), “Treatment of urosepsis comprises three basic strategies: adjunctive
measures, control or elimination of the complicating factor and antimicrobial therapy.” With
adjunctive measures it is important to manage fluid and electrolyte balance. Removing any
obstructions in the urinary tract and removal of pathogens are essential for controlling of the
complicating factor. Lastly, antibacterial therapy is among the most important aspect for

treatment (Wagenlehner, F. et al, 2007). Once a treatment plan was established, my dad was also



sent home to continue IV therapy at home. | was able to “play” nurse and administer his treatment at

home.

Differential diagnosis:

According to authors Porat et al, (2020), “Urosepsis includes a spectrum of urogenital tract
infections” (Porat et al, 2020). The initial infection can be caused by different conditions that
have similar symptoms of urinary tract infections. A few of these include cystitis, pyelonephritis,
prostatic abscess and renal abscess (Porat et al, 2020). Each of these conditions may also cause
lower back pain and urine discoloration. Diagnosis of the correct pathogen is crucial in

implementing the best treatment plan for any of these conditions.

Personal Impact:

My dad thankfully does not have any underlying health issues that may have caused his condition to
worsen. As a family we have always made sure we attend our yearly physicals and dentist visits, but for
the past two years, he admitted to not checking in for his yearly physical. We still do not know exactly
how he initially became ill, but now we make sure he is up to date on all his yearly physical exams and
also make sure he is taking vitamins to strengthen his immune system. After the two weeks of IV

treatment he was feeling much better and was able to return to work without any issues.
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