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Introduction
Sepsis is the body’s inflammatory response to an infection that can lead to multi-organ dysfunction, failure, and even
death. Urosepsis is sepsis caused by an infection of the urinary tract (UTI). These infections include cystitis (lower
urinary tract/bladder) and pyelonephritis (upper urinary tract/kidney). Nearly 25% of sepsis cases originate from the
urogenital tract.[1][2][3]

Etiology
The most common pathogen causing UTIs (and in turn urosepsis) is Escherichia coli (50%) followed Proteus (15%),
Enterobacter (15%), Klebsiella (15%), Pseudomonas aeruginosa (5%), and gram-positive bacteria (15%).[4][4][5]

Epidemiology

In the United States, the number of sepsis cases appears to be increasing over the last 30 to 40 years, but the overall
mortality of patients from sepsis has declined. It is estimated that the mortality rate from urosepsis is 30% to 40%.
The severity of the disease also appears to be increasing, with the most common manifestations of organ dysfunction
being acute respiratory distress syndrome (ARDS), acute kidney injury, and disseminated intravascular coagulopathy
(DIC).[6][7]

Pathophysiology
A UTI begins with colonization of the urethral meatus or vaginal introitus by either uropathogens or fecal flora that
ascends via the urethra to the bladder. It may also ascend further up to the kidneys via the ureters and cause
pyelonephritis. Pyelonephritis also can be caused by bacterial seeding of the kidneys via the lymphatics.[8][9]

While the bacterial pathogen causes the initiation of the disease process, the host response drives and defines sepsis
and its severity. The immune response of the host is triggered when the proteins of the microbial pathogen interact
with those of the host’s cell membrane. The severe pro-inflammatory response can lead to cell necrosis, an increase in
neutrophil production that produces bactericidal substances, and increased permeability of endothelial cells that lead
to edema formation. After this initial phase, there is an anti-inflammatory response that leads to immunosuppression
in the body where neutrophils become dysfunctional and cause further damage to nearby cells. Other systems in the
body affected by this inflammatory response include coagulation, autonomic, and endocrine systems.

1 2

1
2

https://www.ncbi.nlm.nih.gov/books/NBK482344/?report=printable%23
https://www.ncbi.nlm.nih.gov/books/NBK482344/?report=printable%23
https://www.ncbi.nlm.nih.gov/books/NBK482344/?report=printable%23
https://www.ncbi.nlm.nih.gov/books/NBK482344/?report=printable%23
https://www.ncbi.nlm.nih.gov/books/NBK482344/?report=printable%23
https://www.ncbi.nlm.nih.gov/books/NBK482344/?report=printable%23
https://www.ncbi.nlm.nih.gov/books/NBK482344/?report=printable%23
https://www.ncbi.nlm.nih.gov/books/NBK482344/?report=printable%23
https://www.ncbi.nlm.nih.gov/books/NBK482344/?report=printable%23
https://www.ncbi.nlm.nih.gov/books/NBK482344/?report=printable%23
Tim Braun
Highlight

Tim Braun
Highlight

Tim Braun
Highlight

Tim Braun
Highlight

Tim Braun
Highlight



3/23/20, 12:52 PMUrosepsis - StatPearls - NCBI Bookshelf

Page 2 of 4https://www.ncbi.nlm.nih.gov/books/NBK482344/?report=printable

History and Physical
A practitioner who suspects sepsis in a patient should complete a full physical exam to identify the source of the
infection. For urosepsis, one should focus the physical exam on findings signs of UTI or pyelonephritis. This includes
costovertebral angle tenderness, evidence of urinary retention and, in men, scrotal pain or fluctuance or tenderness on
the digital rectal exam (suggesting prostatitis or abscess). One should also note an indwelling catheter during this
exam as that will help guide antibiotic treatment.

Evaluation
The diagnosis of urosepsis requires both suspicion of sepsis as well as evidence of a UTI. SIRS (systemic
inflammatory response syndrome) signs and symptoms are indicators of sepsis but are no longer required for the
formal diagnosis. This includes abnormalities in body temperature (warm skin), heart rate (bounding pulses,
tachycardia), respiratory rate, and white blood cell count (elevation or depression). In more severe forms sepsis is
diagnosed when there is evidence of organ dysfunction, including but not limited to kidney dysfunction evidenced by
decreased urine output, encephalopathy with an abrupt change in mental status, or a low platelet count. The diagnosis
of a complicated UTI in the setting of SIRS includes signs and symptoms (dysuria, flank pain), physical exam
findings (costovertebral angle tenderness, evidence of urinary retention), radiologic features, and laboratory results
showing bacteriuria and leucocyturia.[10][11]

If urosepsis is suspected, the laboratory workup should include a urinalysis with a urine culture. Providers should also
order a complete blood cell count, blood cultures, and a lactate test to look for evidence of end-organ dysfunction.
Post-renal obstruction is one of the most common causes of urosepsis. Ultrasound can identify 93% of common
contributing causes of urosepsis such as hydronephrosis or prostate abscess. However, the dependence on an
experienced ultrasonographer and their availability often limit the utilization of ultrasound for such patients. CT
imaging is rapidly available at all hours and is easily reproducible without a need for technologist expertise. This
often makes CT scan the diagnostic modality of choice when urosepsis is suspected. It can also identify subtle
radiographic findings not easily visualized with ultrasound.

Treatment / Management
Over the last few decades, there has been an increase in multi-drug resistant organisms causing UTIs, making
treatment more complicated. This is thought to stem from the overuse of antibiotics to treat suspected UTIs as
confirmation is not available for 2 to 3 days until a urine culture with antimicrobial susceptibility has resulted.[12][13]

A lot of research aimed at reducing mortality from sepsis via aggressive treatment modalities, including the original
Rivers trial, has shown that early goal-directed therapy (EGDT) reduces mortality from sepsis. While some of the
original recommendations of EGDT have been challenged recently, these overall treatment guidelines remain (1)
rapid initiation of empiric antibiotics that are chosen to eliminate the suspected source of infection, (2) supportive
care, including hemodynamic and pulmonary stabilization, and (3) adjunctive therapies. When choosing antibiotics,
the goal is to have these infused into the patient within one hour of a confirmed diagnosis, but they should be given
only after urine and blood cultures have been collected. Each hour antibiotics are delayed after the initial six hours is
associated with an 8% decrease in survival. Local susceptibility patterns guide antibiotic choice but often includes a
third-generation cephalosporin, piperacillin in combination with beta-lactamase inhibitor or a fluoroquinolone. It is
important to remember in dosing these antibiotics that many patients with severe sepsis have end-organ dysfunction,
including renal and liver impairment, which might affect clearance of antibiotics.

https://www.ncbi.nlm.nih.gov/books/NBK482344/?report=printable%23
https://www.ncbi.nlm.nih.gov/books/NBK482344/?report=printable%23
https://www.ncbi.nlm.nih.gov/books/NBK482344/?report=printable%23
https://www.ncbi.nlm.nih.gov/books/NBK482344/?report=printable%23


3/23/20, 12:52 PMUrosepsis - StatPearls - NCBI Bookshelf

Page 3 of 4https://www.ncbi.nlm.nih.gov/books/NBK482344/?report=printable

1.

2.

In addition to early antibiotics, there are other important parts of the management of sepsis. Initial fluid resuscitation
with crystalloid is still recommended at a minimum of 30 mL/kg. Consider early administration of vasopressor
support to maintain a mean arterial pressure greater than 65 mm Hg. The first choice for vasopressor support in sepsis
is norepinephrine (with epinephrine and vasopressin 2 and 3). Tight glucose control is also recommended, with
corticosteroids and blood products being more controversial in the literature.

If the patient has a complicating factor in the urinary tract that is identified and warrants treatment, it should be
performed as soon as possible (e.g., Foley catheter placement to relieve urinary retention or stent placement to bypass
an obstructing ureteral calculus causing urosepsis).

Looking to the future, there is hope for new technologies for early identification of pathogens and rapid anti-microbial
susceptibility including biosensors, microfluidics, and other integrated platforms. There is also work on treatments
that are directed toward the massive secretion of inflammatory cytokines that are present in severe sepsis.

Differential Diagnosis
Sepsis is the body's response to an infection. Urosepsis is, of course, only one possible cause, and when a patient
arrives and the clinician suspect sepsis as the problem, they must look for other sources of infection besides the
urinary tract and consider broad-spectrum antibiotics early on if no clear source is identified.

Enhancing Healthcare Team Outcomes
Urosepsis is best managed with an interprofessional team of health professionals that include a nephrologist,
infectious disease expert, urologist, intensivist, a nurse and a pharmacist. The key to preventing high morbidity is to
prevent the condition that promotes infection. Any urological abnormality that is present needs to be corrected. The
pharmacist should ensure that there is no delay in the administration of the antibiotics. The nurse should closely
monitor the patient for signs of sepsis and communicate with the healthcare provider. Many of these patients require
ICU care with close monitoring and frequent radiological studies. [14][15](Level V).

Outcomes

The outcomes after urosepsis depend on the cause and severity of the infection. The prognosis also depends on the
type of bacteria, antimicrobial resistance, and patient comorbidity. This is where the input of a board-certified
infectious disease pharmacist can be very beneficial, helping select appropriate antimicrobial coverage, check for drug
interactions, and verify all dosing, and report any concerns to the clinical team. If left untreated, the condition has a
very high mortality. Even those who survive have a prolonged recovery period. Residual disturbance in renal function
is not uncommon.[16][17] [Level 5]

Questions
To access free multiple choice questions on this topic, click here.
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