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Prevention

e Prevention issues and possible preventive measures include:
=] Urinary retention

= Awareness of risk factors for urinary retention, including(1)(2)(3)(4)(5):
o Older age(1)(2)(3)(4)
o History of prior prostate, bladder, voiding, or incontinence problems
e Urinary tract infection
o Prostatitis
o Abnormalities of neurologic control of bladder (eg, diabetes, paraplegia)(3)(5)(6)
¢ Chronic complex neuromuscular condition (eg, cerebral palsy, spina bifida, muscular dystrophy)(6)(7)
¢ Cognitive impairment
¢ Medications, including anticholinergic agents (eg, tricyclic antidepressants, oxybutynin, benztropine), alpha agonists (eg, midodrine,

pseudoephedrine), narcotic analgesics, and benzodiazepines(5)

e Preoperative dysuria(8)
e Preoperative constipation (eg, no bowel movement for more than 2 days prior to procedure)(4)
e Prolonged operative time (eg, greater than 2 hours)(1)(3)
e Prior episode of urinary retention(4)

= Treat symptomatic benign prostatic hyperplasia.(9)

= Use perioperative prophylactic alpha blocker.(10)

= Limit use of indwelling urinary catheter for appropriate indications, including(11)(12):
e Acute urinary retention (eg, postvoid residual greater than 1000 mL)
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Urinary obstruction
Urinary incontinence with 1 or more of the following:
o Open perineal or sacral wounds
o Stage 3 or 4 pressure injuries
o Inability to provide skin care (eg, strict immobility, turning-induced hemodynamic compromise) despite non-indwelling catheter or
other urinary management measures
Gross hematuria with clots
Precise urinary output measurements required and cannot be otherwise obtained
Selective perioperative use (eg, urologic surgery, prolonged surgery, structural injury of genitourinary tract)
Postoperative epidural anesthetic infusion
Receipt of chemotherapy that is caustic (eg, to urethra)
Acute severe movement-induced pain (eg, unrepaired hip fracture) with failure of non-indwelling catheter or other urinary management
measures
Comfort measure during end-of-life care
Continuous bladder irrigation needed (eg, fungal infection, postoperative bladder or prostate surgery, hematuria with clots)(13)(14)(15)

= Use interventions to minimize urinary catheter duration, including:

Daily assessments for continued need for catheterization
Use of reminder systems or stop orders aimed at removing catheters when no longer warranted
Nurse-driven interdisciplinary protocols for catheter placement and removal

= Early postoperative ambulation(16)

=] Urinary tract infection(17)(18)(19)(20)
= Awareness of risk factors for urinary tract infection, including:

Urinary catheter insertion(21)

Anatomic abnormalities of urinary system (eg, prostate enlargement, vesicoureteral reflux, obstruction)
Abnormalities of neurologic control of bladder (eg, paraplegia, multiple sclerosis, acute spinal injury)(20)
Diabetes(20)(22)

Malignancy(22)

Age older than 60 years(23)

Stool incontinence(23)

= Limit use of indwelling urinary catheter for appropriate indications, including(11)(12):

Acute urinary retention (eg, postvoid residual greater than 1000 mL)
Urinary obstruction
Urinary incontinence with 1 or more of the following:
o Open perineal or sacral wounds
o Stage 3 or 4 pressure injuries
o Inability to provide skin care (eg, strict immobility, turning-induced hemodynamic compromise) despite non-indwelling catheter or
other urinary management measures
Gross hematuria with clots
Precise urinary output measurements required
Selective perioperative use (eg, urologic surgery, prolonged surgery, structural injury of the genitourinary tract)
Postoperative epidural anesthetic infusion
Receipt of chemotherapy that is caustic (eg, to urethra)
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¢ Acute severe movement-induced pain (eg, unrepaired hip fracture) with failure of non-indwelling catheter or other urinary management
measures
e Comfort measure during end-of-life care
e Continuous bladder irrigation needed (eg, fungal infection, postoperative bladder or prostate surgery, hematuria with clots)(13)(14)(15)
= Use interventions to minimize urinary catheter duration, including(11)(21):
¢ Daily assessments for continued need for catheterization
¢ Use of reminder systems or automatic stop orders aimed at removing catheters when no longer warranted
¢ Nurse-driven interdisciplinary protocols for catheter placement and removal
o Use of intermittent catheterization with bladder scanning for postoperative urinary retention in place of indwelling catheters
= Use condom catheter, female external urinary collection device, or intermittent catheterization when indwelling bladder catheter is not required.(11)(12)
= Use antiseptic agent (eg, chlorhexidine) for meatal cleaning prior to catheter insertion.(21)
= Employ protocol bundles promoting meticulous catheter care.(11)(21)
= Avoid screening for bacteriuria in asymptomatic patient (exceptions include pregnant patients, patients undergoing urologic procedures associated
with mucosal trauma, infants, and select patients within 2 months of renal transplant)[Al(24)(27)

Clinical Indications for Ongoing Inpatient Care

¢ Ongoing inpatient carelAl[B] is indicated for 1 or more of the following(13)(35)(36)(37)(38):
o Hemodynamic instability (13)(38)(39)(40)(41)
o Altered mental status that is severe or persistent [C](39)(41)
o Persistence or worsening of pain or vomiting despite appropriate treatment(39)(41)
o Parenteral antibiotics needed that cannot be given at next level of care (eg, patient cannot take oral medication, known or suspected pathogen resistance
to oral agents)
o Pregnancy with suspected pyelonephritis, as indicated by ALL of the following(42)(43)(44):
= Pyuria (eg, 10 or more white blood cells per mm3 in urinalysis or leukocyte esterase positive on dipstick)
= Signs, symptoms (eg, fever, flank pain or tenderness), or imaging findings consistent with pyelonephritis
o Kidney transplant recipient with suspected pyelonephritis, as indicated by ALL of the following(25)(32)(45)(46):
= Pyuria (eg, 10 or more white blood cells per mm3 in urinalysis or leukocyte esterase positive on dipstick)
= Symptoms of pyelonephritis (eg, fever, possible flank pain and tenderness)[D]
Significant uropathy (eg, obstructive defects, congenital abnormality, moderate to severe vesicoureteral reflux)(38)
Suspected infection of an indwelling prosthetic device, stent, implant, or graftlEl(13)(47)
Ureteral obstruction (eg, stone)(38)(48)(49)
Bladder emptying significantly impaired (eg, neurogenic bladder, bladder outlet obstruction)(38)
Renal or perinephric abscess(13)(50)
Emphysematous pyelonephritis or emphysematous cystitis(13)(51)
PyonephrosislF1(50)
Pneumaturia or fecaluria, indicating possible vesicoenteric or vesicovaginal fistula(50)
Acute kidney injury (stage 2) (38)
Acute renal failure (stage 3 acute kidney injury) (38)
Need for IV hydration support (eg, inability to maintain oral hydration)(28)(38)

0O 0O 0 0O 0O 0O 0O 0O 0O 0o o

Alternatives to Inpatient Care
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¢ Alternatives to inpatient stay extension include(13)(28)(29)(32)(35)(36)(38)(52):

o

o

Home care

= OQOutpatient treatment and follow-up of urinary tract infection

= Urinary catheter placement with outpatient catheter care and follow-up(53)

= |ntermittent self-catheterization(53)(54)

= Oral or parenteral antibiotics(39)(55)

= Follow-up urinalysis and culture

= Renal ultrasound or other imaging for obstruction evaluation(56)(57)
Recovery facility(58)

= |V fluid and electrolyte correction

= Parenteral medication, including antibiotics and analgesics as needed(39)(55)

= Frequent assessment and treatment, including laboratory testing

= Care of percutaneous suprapubic tube, nephrostomy tube, or drains, if present

= Management of comorbidities

Discharge
o Extended stay beyond goal length of stay for primary condition may be needed until ALL of the following are present(13)(28)(29)(35)(36)(37):

o

O O o©°

O O 0O 0o o0 o

Hemodynamic stability

Mental status at baseline

Antibiotic regimen for next level of care established

Voiding adequately or with urinary catheter, percutaneous suprapubic tube, or plan for intermittent self-catheterization, and management regimen in place
that is performable at next level of care

Urine output adequate

Renal function at baseline or acceptable for next level of care
Pain absent or managed

Oral intake adequate

Afebrile or temperature acceptable for next level of care
Discharge plans and education understood
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Footnotes

[A] Most patients with asymptomatic bacteriuria do not require antibiotics (this includes patients with recurrent infection or chronic indwelling urinary catheter);
exceptions include pregnant patients, patients undergoing traumatic urologic procedures, and select renal transplant recipients (eg, unexplained creatinine rise, 2 or
more cultures growing identical organism in first 2 months post transplant).(13)(19)(21)(24)(25)(26)(27) The utility of screening and treating patients with high-risk
neutropenia (eg, absolute neutrophil count less than 100/mm3 (0.1 x109/L)) is uncertain.(24) [ Ain Context Link 1, 2]

[B] Most definitions of a urinary tract infection (UTI) require 3 criteria: pyuria (eg, 10 or more leukocytes per mm3 in urinalysis or positive leukocyte esterase on
dipstick), sufficient growth of a causative organism(s) (eg, 100,000 colony-forming units per milliliter (CFU/mL)) in a properly collected urine sample, and symptoms
(eg, fever, flank pain or tenderness, dysuria, frequency, suprapubic tenderness). A positive culture and pyuria without symptoms is termed asymptomatic bacteriuria.
(13)(28) Asymptomatic bacteriuria is defined as the presence of one or more bacterial species cultured at a count of 100,000 CFU/mL or greater, with or without
pyuria, and absent clinical signs or symptoms of UTI.(24) Asymptomatic bacteriuria can be very common or even ubiquitous in certain patient groups (eg, infants 1
to 3 months of age, the elderly, long-term care residents, patients with chronic indwelling urinary catheter, patients with neurogenic bladder).(13)(29)(30)(31) UTIs
can be classified as upper UTI (pyelonephritis) or lower UTI (cystitis).(13)(32) The terms "uncomplicated UTI" and "complicated UTI" are not consistently defined;
recent Infectious Diseases Society of America (IDSA) and European guideline panels have both proposed classifying complicated UTI as any urinary infection
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beyond the bladder (including pyelonephritis, catheter-associated infection, fever, or bacteremia) and uncomplicated UTI as cystitis (localized to the bladder).(33)
(34) [ B in Context Link 1]

[C] Altered mental status in the elderly or long-term care residents has many causes. A diagnosis of UTI should not be presumed based on this finding alone (ie,
pursue urinalysis, cultures, and other potential etiologies of these signs and symptoms to clarify the diagnosis).(24)(29) [ C in Context Link 1]

[D] Denervated allograft kidneys may not be tender when infected.(45) [ D in Context Link 1]

[E] Foley and suprapubic catheters are not considered to be indwelling devices as they are external and may be removed or replaced at the bedside.(47) [ E in
Context Link 1]

[F] Pyonephrosis is the dilation and distention of the renal collection system caused by obstruction of urine outflow with pus from an upper UTI. It can cause
significant loss of renal function and requires immediate treatment with antibiotics and drainage.(50) [ F in Context Link 1 ]

Definitions

Acute kidney injury (stage 2)
e Acute kidney injury (stage 2) with significant clinical findings, as indicated by ALL of the following(1)(2)(3):
o AcutelAl kidney injury (stage 2), as indicated by 1 or more of the following(BI:
o AcutelAl rise in serum creatinine between 2 and 2.9 times its baseline valuelCl (increase of 3 times baseline would qualify as stage 3 acute kidney
injury)
o Decreased urine output,[D] as indicated by ALL of the following:
¢ Assessment of urine output appropriate (eg, adequate volume status, no urinary obstruction)
e Urine output less than 0.5 mL/kg/hr for 12 hours
o Significant clinical findings, as indicated by 1 or more of the following[Bl:
e Hemodynamic instability
e Worsening clinical status despite observation care (eg, rising creatinine or urine output remains less than 0.5 mL/kg/hr)
e Altered mental status
¢ Cardiac arrhythmias of immediate concern
¢ Severe hypertension (SBP greater than 180 mm Hg or DBP greater than 120 mm Hg in adults or greater than the 95th percentile for age, gender, and
height plus 30 mm Hg in pediatric patients)(4)(5)
« Significant respiratory findings (eg, pulmonary edema) that are severe (eg, Hypoxemia) or persist despite observation care
« Clinically significant electrolyte abnormality that is severe (eg, hyperkalemia with severe ECG findings)[E] or persists despite observation care
« Clinically significant metabolic abnormality (eg, metabolic acidosis) that is severe or persists despite observation care
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Brenner and Rector's The Kidney. 11th ed. Philadelphia, PA: Elsevier; 2020:940-977.e15.
3. Palevsky PM, et al. KDOQI US commentary on the 2012 KDIGO clinical practice guideline for acute kidney injury. American Journal of Kidney Diseases
2013;61(5):649-72. DOI: 10.1053/j.ajkd.2013.02.349.
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4. Jones DW, et al. 2025 AHA/ACC/AANP/AAPA/ABC/ACCP/ACPM/AGS/AMA/ASPC/NMA/PCNA/SGIM guideline for the prevention, detection, evaluation and
management of high blood pressure in adults: a report of the American College of Cardiology/American Heart Association Joint Committee on Clinical Practice
Guidelines. Circulation 2025;DOI: 10.1161/CIR.0000000000001356.

5. Flynn JT, et al. Clinical practice guideline for screening and management of high blood pressure in children and adolescents. Pediatrics 2017;140(3):e20171904.
DOI: 10.1542/peds.2017-1904. (Reaffirmed 2025 Jul)

6. Mirvis DM, Goldberger AL. Electrocardiography. In: Libby P, Bonow RO, Mann DL, Tomaselli GF, Bhatt DL, Solomon SD, editors. Braunwald's Heart Disease: A
Textbook of Cardiovascular Medicine. 12th ed. Elsevier; 2022:141-174.e3.

7. Mount DB. Fluid and electrolyte disturbances. In: Loscalzo J, Fauci A, Kasper D, Hauser S, Longo D, Jameson JL, editors. Harrison's Principles of Internal
Medicine. 21st ed. McGraw Hill Education; 2022:338-356.

Footnotes
A. A specialty society practice guideline defines acute kidney injury as a change in renal function that is known or presumed to have occurred over the previous 7
days.(1)
B. In determining the stage of acute kidney injury (eg, stage 2 vs stage 3), patients should be staged according to the criteria that give them the highest stage.(1)
C. If the baseline serum creatinine is not known, absent known or suspected chronic kidney disease, a baseline serum creatinine can be approximated by

assuming an estimated GFR of 75 mL/min/1.73m2 (1.25 mL/sec/1.73m2).(1) ﬁ eGFR - Adult Calculatorﬁ eGFR - Pediatric Calculator

D. The use of urine output as an indicator of acute kidney injury is important, as change in urine output can occur before a noticeable rise in creatinine.(1)(3) It is
also suggested that urine output can identify patients with acute kidney injury that may otherwise be missed.(1)(3) However, urine output as a metric is only valid
under the appropriate conditions. For example, the patient must not be hypovolemic, there must not be urinary obstruction, and the collection and measurement
of urinary output must be complete and accurate.(1)(3) Use of urinary output to define acute kidney injury can be inaccurate in obese patients due to the
nonlinear relationship between body weight and urine output. For example, in a 100-kg (220-Ib) patient, urine output of 45 mL/hr over 12 hours (adequate output)
would qualify as stage 2 acute kidney injury.(1)(3)

E. ECG findings include peaked T-waves, PR interval greater than 0.20 seconds, QRS interval greater than 0.12 seconds, and arrhythmia.(6)(7)

Acute renal failure (stage 3 acute kidney injury)

e AcutelAl kidney injury (stage 3),[B] as indicated by 1 or more of the following[Cl(1)(2)(3):
o AcutelAl rise in serum creatinine to 3 times its baseline valuelD] or higher

o AcutelAl rise in serum creatinine to at least 1.5 times its baseline valuelDl (increase of 50%) and serum creatinine is greater than 4 mg/dL (354
micromoles/L)

¢ In child younger than 18 years, estimated GFR less than 35 mL/min/1.73m2 (0.58 mL/sec/1.73m2) ﬁ eGFR - Pediatric Calculator and 1 or more of the
following:
o AcutelAl rise in serum creatinine to at least 1.5 times its baseline valuelD] (increase of 50%)
¢ Within past 48 hours, rise in serum creatinine greater than 0.3 mg/dL (26.5 micromoles/L)
o Decreased urine output,[El as indicated by ALL of the following:
¢ Assessment of urine output appropriate (eg, adequate volume status, no urinary obstruction)
e Oligoanuria, as indicated by 1 or more of the following:
e Urine output less than 0.3 mL/kg/hr for 24 hours
e Anuria (urine output less than 0.1 mL/kg/hr) for 12 hours
¢ Initiation of renal replacement therapy required(4)
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Footnotes

A. A specialty society practice guideline defines acute kidney injury as a change in renal function that is known or presumed to have occurred over the previous 7
days.(1)

B. For purposes of these criteria, the term acute renal failure can be viewed as stage 3 acute kidney injury in the KDIGO classification system.(1) Of note, in the
ICD-10 diagnostic coding system (main coding scheme used in labeling diagnoses), the relevant codes covering the clinical entity of significant acute kidney
injury use the term acute kidney failure (eg, code N17.9).

C. In determining the stage of acute kidney injury (eg, stage 2 vs stage 3), patients should be staged according to the criteria that give them the highest stage.(1)

D. If the baseline serum creatinine is not known, absent known or suspected chronic kidney disease, a baseline serum creatinine can be approximated by

assuming an estimated GFR of 75 mL/min/1.73m2 (1.25 mL/sec/1.73m2).(1) E eGFR - Adult Calculatorﬁ eGFR - Pediatric Calculator

E. The use of urine output as an indicator of acute kidney injury is important, as change in urine output can occur before a noticeable rise in creatinine.(1)(3) It is
also suggested that urine output can identify patients with acute kidney injury that may otherwise be missed.(1)(3) However, urine output as a metric is only valid
under the appropriate conditions. For example, the patient must not be hypovolemic, there must not be urinary obstruction, and the collection and measurement
of urinary output must be complete and accurate.(1)(3) Use of urinary output to define acute kidney injury can be inaccurate in obese patients due to the
nonlinear relationship between body weight and urine output. For example, in a 100-kg (220-Ib) patient, urine output of 45 mL/hr over 12 hours (adequate output)
would qualify as stage 2 acute kidney injury.(1)(3)

Altered mental status

o Altered mental status (ie, different from baseline), as indicated by 1 or more of the following(1)(2)(3)(4):
« Confusional state (eg, disorientation, difficulty following commands, deficit in attention)
o Lethargy (eg, awake or arousable, but with drowsiness; reduced awareness of self and environment)
¢ Obtundation (ie, arousable only with strong stimuli, lessened interest in environment, slowed responses to stimulation)
e Stupor (ie, may be arousable but patient does not return to normal baseline level of awareness)
¢ Coma (ie, not arousable)

References
1. Maher PJ. Confusion. In: Walls RM, editor. Rosen's Emergency Medicine: Concepts and Clinical Practice. 10th ed. Elsevier; 2023:126-131.e1.
2. Lei C, Smith C. Depressed consciousness and coma. In: Walls RM, editor. Rosen's Emergency Medicine: Concepts and Clinical Practice. 10th ed. Elsevier;
2023:117-125.e1.
3. Abraham G, Maher PJ. Delirium and dementia. In: Walls RM, editor. Rosen's Emergency Medicine: Concepts and Clinical Practice. 10th ed. Elsevier;
2023:1269-1280.€2.
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Altered mental status that is severe or persistent

o Altered mental status (ie, different from baseline) that is severe or persistent, as indicated by 1 or more of the following(1)(2)(3)(4):
¢ Confusional state (eg, disorientation, difficulty following commands, deficit in attention) that persists despite appropriate treatment (eg, of underlying cause,
despite observation care)
o Lethargy (eg, awake or arousable, but with drowsiness; reduced awareness of self and environment) that persists despite appropriate treatment (eg, of
underlying cause, despite observation care)
¢ Obtundation (ie, arousable only with strong stimuli, lessened interest in environment, slowed responses to stimulation)
e Stupor (ie, may be arousable but patient does not return to normal baseline level of awareness)

¢ Coma (ie, not arousable)
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2. Lei C, Smith C. Depressed consciousness and coma. In: Walls RM, editor. Rosen's Emergency Medicine: Concepts and Clinical Practice. 10th ed. Elsevier;

2023:117-125.e1.
3. Abraham G, Maher PJ. Delirium and dementia. In: Walls RM, editor. Rosen's Emergency Medicine: Concepts and Clinical Practice. 10th ed. Elsevier;

2023:1269-1280.e2.
4. Holler-Managan YF. Neurologic evaluation. In: Kliegman RM, et al., editors. Nelson Textbook of Pediatrics. 22nd ed. Elsevier; 2025:3550-3560.

Cardiac arrhythmias of immediate concern
e Cardiac arrhythmias or findings of immediate concern, as indicated by 1 or more of the following(1)(2)(3):

o Heart rhythms that are inherently dangerous or unstable, as indicated by 1 or more of the following(4)(5)(6):
e Resuscitated ventricular fibrillation or cardiac arrest
e Ventricular escape rhythm
¢ Sustained ventricular tachycardia (30 seconds or more of ventricular rhythm at greater than 100 beats per minute)
o Nonsustained ventricular tachycardia and 1 or more of the following:

¢ Suspected cardiac ischemia as cause or consequence of ventricular tachycardia
e Acute myocarditis

e Unstable cardiac conduction defects, as indicated by 1 or more of the following(7)(8):
e Type Il second-degree atrioventricular block
e Third-degree atrioventricular block
¢ New-onset left bundle branch block with suspected myocardial ischemia(9)

¢ Any heart rhythm and 1 or more of the following(5)(8)(10)(11)(12)(13):
e Continuous long-term ECG monitoring needed (eg, initiation of drug requiring monitoring beyond observation care)
e Patient has automatic implantable cardioverter-defibrillator that is repeatedly firing, malfunctioning, or in need of immediate adjustment of settings
beyond scope of observation care.

e Heart rhythms of concern due to 1 or more of the following(8):
¢ Hypotension
e Respiratory distress
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¢ Association with other significant symptoms (eg, syncope)(10)(11)
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Hemodynamic instability

¢ Hemodynamic instability, as indicated by 1 or more of the following:
o Vital sign abnormality not corrected by appropriate treatment, as indicated by 1 or more of the followinglAl:
¢ Tachycardia that persists despite appropriate treatment (eg, treatment of underlying cause, despite observation care)Al
« Hypotension that persists despite appropriate treatment (eg, treatment of underlying cause, despite observation care)[A]l
« Orthostatic hypotension that persists despite appropriate treatment (eg, treatment of underlying cause, despite observation care)[A]l
¢ Severe hypotension in adult patient, as indicated by 1 or more of the following:
¢ Systolic blood pressure less than 80 mm Hg(1)IAl
¢ Shock index greater than 1.0 (shock index is the heart rate divided by systolic blood pressure)lAl(2)(3)(4)

-
o Mean arterial pressurelBl less than 65 mm Hg i MAP CalculatorlAl(1)(6)
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¢ |V inotropic or vasopressor medication required to maintain adequate blood pressure or perfusion(3)(6)
¢ Hypoperfusion due to hypotension, as indicated by ALL of the following:
¢ Hypotension
« Evidence of hypoperfusion, as indicated by 1 or more of the following:
e Lactate of 2.0 mmol/L (18 mg/dL) or more secondary to hypotension (ie, hypoperfusion)ICI(3)(6)(8)
e Metabolic acidosis (arterial or venous[P] pH less than 7.35) not otherwise explained(3)(6)(8)
¢ Significant end organ dysfunction due to hypotension (eg, Altered mental status, myocardial ischemia, 2-fold or higher acute increase in
serum creatinine)(3)(6)
e Severe hypotension in pediatric patient, as indicated by 1 or more of the following:
o Systolic blood pressure less than 80 mm Hg in child 6 to 17 years of agelAl(14)
o Systolic blood pressure less than 75 mm Hg in child 6 months to 5 years of agelAl(14)
e Shock index greater than 0.9 in child 13 to 17 years of age (shock index is the heart rate divided by systolic blood pressure)lAl(2)(15)
e Shock index greater than 1.0 in child 7 to 12 years of age (shock index is the heart rate divided by systolic blood pressure)lAl(2)(15)
¢ Shock index greater than 1.2 in child 4 to 6 years of age (shock index is the heart rate divided by systolic blood pressure)lAl(2)(15)
¢ |V inotropic or vasopressor medication required to maintain adequate blood pressure or perfusion(5)(6)
¢ Hypoperfusion due to hypotension, as indicated by ALL of the following:
e Hypotension
¢ Evidence of hypoperfusion, as indicated by 1 or more of the following:
e Lactate of 2.0 mmol/L (18 mg/dL) or more secondary to hypotension (ie, hypoperfusion)[CI(6)(8)
e Metabolic acidosis (arterial or venous pH less than 7.35) not otherwise explained[D]l(5)(6)(14)

e Significant end organ dysfunction due to hypotension (eg, Altered mental status, myocardial ischemia, 2-fold or higher acute increase in
serum creatinine)(5)(6)(14)
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Footnotes

A. Criteria based upon clinician-acquired numeric values (eg, vital signs, oxygen saturation) should be used if they are accurate reflections of the patient's
condition. Transitory findings (eg, abnormal only upon initial emergency department intake or only one time out of multiple readings) that rapidly improve with no
or minimal treatment usually do not reflect disease severity or risk for deterioration. This does not imply that an initial or one-time reading cannot ever be
applicable. The goal is to separate erroneous or incidental findings from those that truly represent the patient's clinical picture.

B. The mean arterial pressure (MAP) takes into account both SBP and DBP readings.(3)(5)

C. There are numerous causes of an elevated lactate level. The most common are cardiogenic or hypovolemic shock, severe heart failure, severe trauma, or
sepsis. However, there are also other etiologies to consider such as vigorous exercise, seizures, liver disease, or medication use (eg, metformin, beta2-
agonists); therefore, interpretation of elevated lactate levels requires consideration of the clinical context (eg, well-appearing post exercise vs hypotensive). The
severity and persistence of the elevation can sometimes be helpful in this differentiation. In most instances of lactic acidosis, blood pH is less than 7.35, with a
serum bicarbonate level of 20 mEg/L (mmol/L) or lower. However, a coexisting respiratory or metabolic alkalosis can mask these findings.(7)(8)

D. Analyses have concluded that venous and arterial pH measurements are highly correlated, with small differences between them that are usually not clinically
significant.(9)(10)(11)(12)(13) If a mixed acid-base disorder is suspected, an arterial blood gas is indicated.(10)

Hemodynamic stability
¢ Hemodynamic stability, as indicated by 1 or more of the following:
¢ Hemodynamic abnormalities at baseline or acceptable for next level of care
e Patient hemodynamically stable, as indicated by ALL of the following(1)(2):
e Tachycardia absent
¢ Hypotension absent
¢ No evidence of inadequate perfusion (eg, no myocardial ischemia)
¢ No other hemodynamic abnormalities (eg, no Orthostatic hypotension)
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Hypotension
e Hypotension, as indicated by 1 or more of the following:
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¢ Hypotension in adult patient, as indicated by 1 or more of the following:
e Systolic blood pressure less than 90 mm HglAIBI(1)

¢ Mean arterial pressurelCl less than 70 mm Hg[A][B]E MAP Calculator(1)(2)
e Decrease in baseline systolic blood pressure of 30 mm Hg or more, with significant signs or symptoms due to lower blood pressure (eg, near
syncope, syncope, chest pain)IAlB](1)

¢ Hypotension in pediatric patient, as indicated by 1 or more of the following:
¢ Systolic blood pressure less than 110 mm Hg in child 13 to 17 years of agelAllD](3)
o Systolic blood pressure less than 100 mm Hg in child 6 to 12 years of agelAllD](3)
o Systolic blood pressure less than 95 mm Hg in child 3 to 5 years of agelAllD](3)
o Systolic blood pressure less than 90 mm Hg in child 1 or 2 years of agelAlD](3)
o Systolic blood pressure less than 80 mm Hg in infant 6 to 11 months of agelAllD](3)
o Systolic blood pressure less than 70 mm Hg in infant 3 to 5 months of agelAllD](3)
¢ Systolic blood pressure less than 65 mm Hg in infant 1 or 2 months of agelAllD](3)

References
1. Schriger DL. Approach to the patient with abnormal vital signs. In: Goldman L, Cooney KA, editors. Goldman-Cecil Medicine. 27th ed. Elsevier; 2024:32-35.
2. Puskarich MA, Jones AE. Shock. In: Walls RM, editor. Rosen's Emergency Medicine: Concepts and Clinical Practice. 10th ed. Elsevier; 2023:34-41.e1.
3. Anderson CC, Kapoor S, Mark TE. Pediatric parameters and equipment. In: Anderson CC, Kapoor S, Mark TE, editors. The Harriet Lane Handbook: A Manual
for Pediatric House Officers. 23rd ed. Elsevier; 2024:i-iii.

Footnotes
A. Criteria based upon clinician-acquired numeric values (eg, vital signs, oxygen saturation) should be used if they are accurate reflections of the patient's
condition. Transitory findings (eg, abnormal only upon initial emergency department intake or only one time out of multiple readings) that rapidly improve with no
or minimal treatment usually do not reflect disease severity or risk for deterioration. This does not imply that an initial or one-time reading cannot ever be
applicable. The goal is to separate erroneous or incidental findings from those that truly represent the patient's clinical picture.
B. Interpretation of blood pressure requires clinical judgment and consideration of several patient-specific factors, such as the patient's baseline blood pressure,
medications, and clinical impact. For example, an elderly patient with heart failure may be prescribed medication with the intentional goal of a reduced pressure.
If the patient's baseline SBP is 92 mm Hg to 96 mm Hg, absent signs or symptoms of hypotension, an emergency department SBP of 86 mm Hg should not
automatically be categorized as hypotensive. This would hold for mean arterial pressure (MAP) as well. The numeric values included in this definition are
provided to allow for consistency in terms of a technical definition of the term hypotension. Whether a blood pressure below the technical threshold is clinically
meaningful is a matter of persistence, context, and clinical judgment.
C. The mean arterial pressure (MAP) takes into account both SBP and DBP readings.
D. Interpretation of blood pressure requires clinical judgment and consideration of several patient-specific factors, such as the patient's baseline blood pressure,
medications, and clinical impact. The numeric values included in this definition are provided to allow for consistency in terms of a technical definition of the term
hypotension. Whether a blood pressure below the technical threshold is clinically meaningful is a matter of persistence, context, and clinical judgment.

Hypotension absent

¢ Hypotension absent,[Al as indicated by 1 or more of the following:
e Hypotension absent in adult patient, as indicated by 1 or more of the following:
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e Systolic blood pressure greater than or equal to 90 mm HglAl(1)

e Mean arterial pressurelB] greater than or equal to 70 mm Hg ﬁ MAP CalculatorlAl(1)(2)
e Blood pressure at patient's baseline (eg, healthy adult with low systolic blood pressure), at intentional therapeutic goal (eg, patient with heart failure),
or acceptable for next level of care (eg, blood pressure stable and no significant signs or symptoms due to low blood pressure)
¢ Hypotension absent in pediatric patient, as indicated by 1 or more of the following:
o Systolic blood pressure greater than or equal to 110 mm Hg in child 13 to 17 years of agelAl(3)
o Systolic blood pressure greater than or equal to 100 mm Hg in child 6 to 12 years of agelAl(3)
o Systolic blood pressure greater than or equal to 95 mm Hg in child 3 to 5 years of agelAl(3)
o Systolic blood pressure greater than or equal to 90 mm Hg in child 1 or 2 years of agelAl(3)
« Systolic blood pressure greater than or equal to 80 mm Hg in infant 6 to 11 months of agelAl(3)
o Systolic blood pressure greater than or equal to 70 mm Hg in infant 3 to 5 months of agelAl(3)
o Systolic blood pressure greater than or equal to 65 mm Hg in infant 1 or 2 months of agelAl(3)
¢ Blood pressure at patient's baseline (eg, healthy child with low systolic blood pressure), at intentional therapeutic goal, or acceptable for next level of
care (eg, blood pressure stable and no significant signs or symptoms due to low blood pressure)

References
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Footnotes
A. Criteria based upon clinician-acquired numeric values (eg, vital signs, oxygen saturation) should be used if they are accurate reflections of the patient's
condition. Transitory findings (eg, abnormal only upon initial emergency department intake or only one time out of multiple readings) that rapidly improve with no
or minimal treatment usually do not reflect disease severity or risk for deterioration. This does not imply that an initial or one-time reading cannot ever be
applicable. The goal is to separate erroneous or incidental findings from those that truly represent the patient's clinical picture.
B. The mean arterial pressure (MAP) takes into account both SBP and DBP readings.

Hypoxemia

e Hypoxemia, as indicated by 1 or more of the following(1):
o Patient without baseline need for supplemental oxygen with oxygen saturation (SpO2) of less than 90% or arterial blood gas partial pressure of oxygen
(Pa02) of less than 60 mm Hg (8.0 kPa) on room air{Al[B]
o Patient without baseline need for supplemental oxygen who now requires supplemental oxygen to keep SpOz2 greater than 89% or PaO2 greater than 59
mm Hg (7.9 kPa)lAl
o Patient with baseline need for supplemental oxygen who now requires increased supplemental oxygen to maintain oxygenation at baseline or acceptable
level
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2. Jamali H, et al. Racial disparity in oxygen saturation measurements by pulse oximetry: evidence and implications. Annals of the American Thoracic Society
2022;19(12):1951-1964. DOI: 10.1513/AnnalsATS.202203-270CME.

3. Rojas-Camayo J, et al. Reference values for oxygen saturation from sea level to the highest human habitation in the Andes in acclimatised persons. Thorax
2018;73(8):776-778. DOI: 10.1136/thoraxjnl-2017-210598.

Footnotes

A. Pulse oximetry (SpO2) may underestimate arterial saturation (SaO2), especially in people with dark skin pigmentation, thick skin, cold body temperature, or who
are wearing colored nail polish, and thus may not accurately detect hypoxemia.(2) Where appropriate, pulse oximetry should be measured after warming fingers
or removing nail polish. Pulse oximetry results should be assessed within the context of the patient's clinical presentation, and performance of an arterial blood
gas considered for a more accurate assessment of oxygenation if indicated.(2) Specific target values may require adjustment when care is delivered at high
altitude.(3)

B. Criteria based upon clinician-acquired numeric values (eg, vital signs, oxygen saturation) should be used if they are accurate reflections of the patient's
condition. Transitory findings (eg, abnormal only upon initial emergency department intake or only one time out of multiple readings) that rapidly improve with no
or minimal treatment usually do not reflect disease severity or risk for deterioration. This does not imply that an initial or one-time reading cannot ever be
applicable. The goal is to separate erroneous or incidental findings from those that truly represent the patient's clinical picture.

Orthostatic hypotension

¢ Orthostatic hypotension,[Al[B] as indicated by 1 or more of the following(1)(2)(3):
e Fallin SBP of 20 mm Hg or more 1 to 3 minutes after patient sits or stands from recumbent position
e Fallin DBP of 10 mm Hg or more 1 to 3 minutes after patient sits or stands from recumbent position

References
1. Shibao C, Lipsitz LA, Biaggioni |, American Society of Hypertension Writing Group. Evaluation and treatment of orthostatic hypotension. Journal of the American
Society of Hypertension 2013 Jul-Aug;7(4):317-324. DOI: 10.1016/j.jash.2013.04.006.
2. Dalal AS, Van Hare GF. Syncope. In: Kliegman RM, et al., editors. Nelson Textbook of Pediatrics. 22nd ed. Elsevier; 2025:592-599.
3. Fang JC, O'Gara PT. History and physical examination: an evidence-based approach. In: Libby P, Bonow RO, Mann DL, Tomaselli GF, Bhatt DL, Solomon SD,
editors. Braunwald's Heart Disease: A Textbook of Cardiovascular Medicine. 12th ed. Elsevier; 2022:123-140.

Footnotes

A. Concomitant measurements of the heart rate are important to measure to help diagnose subtypes of orthostatic hypotension (eg, the lack of a compensatory
increase in heart rate is typical of autonomic failure and an exaggerated tachycardia may be reflective of volume depletion). However, the heart rate is not a
component of the definition of orthostatic hypotension, which relies upon blood pressure alone.(1)(2)(3)

B. Criteria based upon clinician acquired numeric values (eg, vital signs, oxygen saturation) should be used if they are accurate reflections of the patient's
condition. Transitory findings (eg, abnormal only upon initial emergency department intake or only one time out of multiple readings) that rapidly improve with no
or minimal treatment usually do not reflect disease severity or risk for deterioration. This does not imply that an initial or one-time reading cannot ever be
applicable. The goal is to separate erroneous or incidental findings from those that truly represent the patient's clinical picture.

Respiratory distress
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¢ Respiratory distress, as indicated by ALL of the following(1)(2)(3)(4):

o Patient with 1 or more of the following:
e Dyspnea (difficulty breathing)
e Tachypnea
e Abnormal breathing pattern (eg, chest retractions)
e Other evidence of difficulty breathing

e Evidence of respiratory compromise, as indicated by 1 or more of the following:
¢ Hypoxemia
e Altered mental status
¢ Other evidence of respiratory compromise (eg, respiratory acidosis)
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of Internal Medicine. 21st ed. McGraw Hill Education; 2022:2133-2139.
3. Matthay MA, Ware LB. Acute respiratory failure. In: Goldman L, Cooney KA, editors. Goldman-Cecil Medicine. 27th ed. Elsevier; 2024:642-652.
4. Rakoczy K. Acute respiratory failure. In: Gershel JC, Rauch DA, editors. Caring for the Hospitalized Child: A Handbook of Inpatient Pediatrics. 3rd ed. Elk Grove
Village, IL: American Academy of Pediatrics; 2023:749-754.

Tachycardia

e Tachycardia,[AllB] as indicated by 1 or more of the following:
o Heart rate greater than 100 beats per minute in adult[AlBI(1)
o Heart rate greater than 85 beats per minute in child 13 to 17 years of agelAllC](2)
e Heart rate greater than 95 beats per minute in child 6 to 12 years of agelAllC](2)
e Heart rate greater than 110 beats per minute in child 1 to 5 years of agelAllCl(2)
o Heart rate greater than 120 beats per minute in infant 3 to 11 months of agelAllC](2)
e Heart rate greater than 150 beats per minute in infant 1 or 2 months of agelAl[C](2)

References
1. Schriger DL. Approach to the patient with abnormal vital signs. In: Goldman L, Cooney KA, editors. Goldman-Cecil Medicine. 27th ed. Elsevier; 2024:32-35.
2. Anderson CC, Kapoor S, Mark TE. Pediatric parameters and equipment. In: Anderson CC, Kapoor S, Mark TE, editors. The Harriet Lane Handbook: A Manual
for Pediatric House Officers. 23rd ed. Elsevier; 2024:i-iii.

Footnotes
A. Criteria based upon clinician acquired numeric values (eg, vital signs, oxygen saturation) should be used if they are accurate reflections of the patient's
condition. Transitory findings (eg, abnormal only upon initial emergency department intake or only one time out of multiple readings) that rapidly improve with no
or minimal treatment usually do not reflect disease severity or risk for deterioration. This does not imply that an initial or one-time reading cannot ever be
applicable. The goal is to separate erroneous or incidental findings from those that truly represent the patient's clinical picture.
B. Interpretation of heart rate requires clinical judgment and consideration of several patient-specific factors, such as the patient's baseline heart rate, medications,
and clinical impact. For example, an elderly patient on a beta-blocker medication with a baseline resting heart rate of 60 beats per minute may be clinically
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tachycardic at a heart rate of 94 beats per minute. Likewise, a patient who is upset, in pain, or nervous in the emergency department with a heart rate of 106
beats per minute may meet the technical definition of tachycardia, but this tachycardia (absent associated findings such as chest pain or hypotension) may not
be clinically important. The numeric values included in this definition are provided to allow for consistency in terms of a technical definition of the term
tachycardia. Whether a heart rate above or below the technical threshold is clinically meaningful is a matter of persistence, context, and clinical judgment.

C. Interpretation of heart rate requires clinical judgment and consideration of several patient-specific factors, such as the patient's baseline heart rate, medications,
and clinical impact. A patient who is upset, in pain, or nervous in the emergency department with an elevated heart rate may meet the technical definition of
tachycardia, but this tachycardia (absent associated findings such as hypotension) may not be clinically important. The numeric values included in this definition
are provided to allow for consistency in terms of a technical definition of the term tachycardia. Whether a heart rate above or below the technical threshold is
clinically meaningful is a matter of persistence, context, and clinical judgment.

Tachycardia absent

o TachycardialAllB] absent, as indicated by 1 or more of the following:
e Heart rate less than or equal to 100 beats per minute in adult(Al[B](1)
o Heart rate less than or equal to 85 beats per minute in child 13 to 17 years of agelAllB](2)
o Heart rate less than or equal to 95 beats per minute in child 6 to 12 years of agelAllB](2)
e Heart rate less than or equal to 110 beats per minute in child 1 to 5 years of agelAllBI(2)
o Heart rate less than or equal to 120 beats per minute in infant 3 to 11 months of agelAllB](2)
o Heart rate less than or equal to 150 beats per minute in infant 1 or 2 months of agelAllB](2)
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2. Anderson CC, Kapoor S, Mark TE. Pediatric parameters and equipment. In: Anderson CC, Kapoor S, Mark TE, editors. The Harriet Lane Handbook: A Manual
for Pediatric House Officers. 23rd ed. Elsevier; 2024:i-iii.

Footnotes

A. Criteria based upon clinician acquired numeric values (eg, vital signs, oxygen saturation) should be used if they are accurate reflections of the patient's
condition. Transitory findings (eg, abnormal only upon initial emergency department intake or only one time out of multiple readings) that rapidly improve with no
or minimal treatment usually do not reflect disease severity or risk for deterioration. This does not imply that an initial or one-time reading cannot ever be
applicable. The goal is to separate erroneous or incidental findings from those that truly represent the patient's clinical picture.

B. Interpretation of heart rate requires clinical judgment and consideration of several patient-specific factors, such as the patient's baseline heart rate, medications,
and clinical impact. For example, an elderly patient on a beta-blocker medication with a baseline resting heart rate of 60 beats per minute may be clinically
tachycardic at a heart rate of 94 beats per minute. Likewise, a patient who is upset, in pain, or nervous in the emergency department with a heart rate of 106
beats per minute may meet the technical definition of tachycardia, but this tachycardia (absent associated findings such as chest pain or hypotension) may not
be clinically important. The numeric values included in this definition are provided to allow for consistency in terms of a technical definition of the term
tachycardia. Whether a heart rate above or below the technical threshold is clinically meaningful is a matter of persistence, context, and clinical judgment.

Tachypnea

o Tachypnea,[AllB] as indicated by 1 or more of the following:
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¢ Respiratory rate greater than 20 breaths per minute in adult/Al[BI(1)

o Respiratory rate greater than 18 breaths per minute in child 13 to 17 years of agelAl[BI(2)
o Respiratory rate greater than 22 breaths per minute in child 6 to 12 years of agelAlB](2)

¢ Respiratory rate greater than 25 breaths per minute in child 3 to 5 years of agelAl[B](2)

o Respiratory rate greater than 30 breaths per minute in child 1 or 2 years of agelAlBI(2)

¢ Respiratory rate greater than 40 breaths per minute in infant 6 to 11 months of agelAllB](2)
o Respiratory rate greater than 45 breaths per minute in infant 3 to 5 months of agelAllB](2)
o Respiratory rate greater than 55 breaths per minute in infant 1 or 2 months of agelAl[BI(2)
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Footnotes

A. Criteria based upon clinician acquired numeric values (eg, vital signs, oxygen saturation) should be used if they are accurate reflections of the patient's
condition. Transitory findings (eg, abnormal only upon initial emergency department intake or only one time out of multiple readings) that rapidly improve with no
or minimal treatment usually do not reflect disease severity or risk for deterioration. This does not imply that an initial or one-time reading cannot ever be
applicable. The goal is to separate erroneous or incidental findings from those that truly represent the patient's clinical picture.

B. Interpretation of respiratory rate requires clinical judgment and consideration of several patient-specific factors, such as the patient's baseline respiratory rate
and whether the respiratory rate is indicative of significant underlying respiratory or other pathology. A mildly increased respiratory rate (eg, 20 to 22 breaths per
minute in an adult), absent other indications of serious illness (eg, hypoxemia, metabolic acidosis, decreased tidal volume, pain), may be transitory and not
clinically important. The numeric values included in this definition are provided to allow for consistency in terms of a technical definition of the term tachypnea.
Whether a respiratory rate above the technical threshold is clinically meaningful is a matter of persistence, context, and clinical judgment. In addition, the
measurement of the respiratory rate is subject to error. A medical textbook states that because there can be significant breath-to-breath variation in respiratory
rate, the rate should be assessed for at least 30 seconds, preferably for a full minute.(1) This same textbook also states that new technologies designed to
measure the respiratory rate have not proved to be clinically useful.(1)

Codes

ICD-10 Diagnosis: N12, N13.6, N30.00, N30.01, N30.90, N30.91, N39.0, N99.0, N99.81, N99.89, R33.0, R33.8, R33.9, R34, R39.14
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