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Introduction

• Hematuria is a condition that frequently presents to the emergency 

department (ED).

• There are many possible causes both benign and life-threatening. 

• A thorough history and physical examination focusing on identifying the 

possible life-threatening causes often drives the workup. 

• Laboratory studies are the mainstay of the diagnostic workup and, 

sometimes, imaging is warranted. 



Introduction

• The definition of hematuria is the excretion of red blood cells (RBCs) 
in the urine.

• A problem arising in the genitourinary tract anywhere from the 
glomerulus to the urethral meatus can result in RBCs in the urine.

• Hematuria is defined by the American Urological Association as 
greater than 3 to 5 RBCs per high-powered field undermicroscopy. 

• Hematuria may be visible to the naked eye (called gross hematuria) 
or detectable only on examination of the urine sediment by 
microscopy (called microscopic hematuria).





Gross hematuria

• Gross hematuria is suspected because of the presence of red or 
brown urine.

• The color change does not necessarily reflect the degree of blood 
loss, since as little as 1 mL of blood per liter of urine can induce a 
visible color change.

• In addition, the intermittent excretion of red to brown urine can be 
seen in a variety of clinical conditions other than bleeding into the 
urinary tract.

• Gross hematuria with passage of clots usually indicates a lower 
urinary tract source but can be seen with some forms of intra-renal 
bleeding (eg, kidney cancer).



Microscopic hematuria

• Microscopic hematuria may be discovered by accident when blood (either 
red blood cells or hemoglobin) is found on a urinalysis or dipstick done for 
other purposes.

• Hematuria is defined as two to five RBCs per high-power field (HPF) and 
can be detected by dipstick.

• Up to 18% of normal individuals have some form of hematuria on random

Screening.

• The prevalence of microscopic hematuria in asymptomatic patients varies 

by age anywhere between 2% and 21%.



Evaluation

• Available dipstick tests detect red cells, as well as hemoglobin and myoglobin, 

necessitating microscopic examination of the urine if a dipstick test is heme-positive, 

followed by other tests to confirm hematuria and, potentially, to determine its cause.

(Dipstick testing for blood relies on the peroxidase activity of hemoglobin; a positive 

result occurs when hemoglobin pigment oxidizes the test-strip reagent producing a color 

change)

• The initial step in the evaluation of patients with red urine is centrifugation of the 

specimen to see if the red or brown color is in the urine sediment or the supernatant.



Approach to the patient with red or brown urine

Pigmenturia
Melanin
Porphyria
Hypercalciuria/hyperuricosuria (blue diaper 
syndrome)
Phenylketonuria/alkaptonuria
Tyrosinosis
Maple syrup urine disease
Hartnups disease
Bilirubinuria
Hepatocellular (eg, Dubin-Johnson, Rotor)









• Glomerular hematuria may result from immune-mediated injury to the 
glomerular capillary wall or, in non-inflammatory glomerulopathies such as 
thin basement membrane nephropathy, from localized gaps in the 
glomerular capillary wall

Signs of glomerular bleeding include: RBC casts, a dysmorphic appearance 
of some RBCs, and, in patients with gross hematuria, a brown, cola-colored 

urine.

• Glomerular bleeding is indicated by proteinuria exceeding 500 mg/day that 
is temporally related to the onset of hematuria; 

• However, new-onset hematuria in the setting of prior chronic proteinuria 
should elicit consideration of a nonglomerular or urologic source.



Red cell casts

• The presence of RBC casts is virtually diagnostic of glomerulonephritis 
or vasculitis, although such casts are infrequently seen in acute 
interstitial nephritis. The absence of these casts, however, does not 
exclude glomerular hematuria





Red Cell Morphology

• Evaluation of RBC morphology may be helpful in identifying the cause 
of hematuria. 

• Extr-arenal bleeding: The RBCs are typically uniform and round (as in 
a peripheral blood smear) 

• Renal lesions: The RBCs usually have a dysmorphic appearance with, 
particularly in glomerular diseases. This change in morphology is 
manifested by blebs, budding, and segmental loss of membrane, 
resulting in marked variability in RBC shape and a reduction in mean 
RBC size. 

• RBC injury in this setting may be due both to mechanical trauma as 
the cells pass through rents in the glomerular basement membrane 
and to osmotic trauma as the cells flow through the nephron.



Signs and Symptoms of Medical Renal Disease

• The presence of microscopic hematuria and dysmorphic red blood cells, 

cellular casts, proteinuria, elevated creatinine level, or hypertension

should raise suspicion for medical renal etiologies, such as IgA 

nephropathy, Alport syndrome, benign familial hematuria, or other 

nephropathy. 

• If any of these are suspected, concurrent nephrologic workup is warranted.



Phase-contrast micrograph showing dysmorphic RBCs in urine sediment







Common Causes of Non-Glomerular Hematuria
Upper Tract

• Urolithiasis

• Pyelonephritis

• Renal cell carcinomas or other malignant/benign renal tumors

• Upper tract urothelial carcinoma

• Urinary obstruction (eg ureteropelvic junction obstruction, ureteral strictures)

• Trauma

Lower Tract

• Bacterial cystitis (UTI)

• Prostatitis

• Benign prostatic hyperplasia

• Strenuous exercise ("marathon runner's hematuria")

• Urothelial carcinoma of bladder/urethra

• Prostate Cancer

• Instrumentation

• Trauma

• Radiation cystitis

• • Benign hematuria (e.g. interstitial cystitis)





Hematuria with Urinary Tract Infections

• If a patient has microscopic hematuria in the presence of pyuria or 
bacteriuria, a urine culture should be obtained to rule out urinary 
tract infection. 

• Culture-directed antibiotics should be administered, and a 
microscopic urinalysis should be repeated in six weeks to assess for 
resolution of the hematuria.

• If the hematuria has resolved after the infection has cleared, no 
further workup is needed. 

• If hematuria persists, diagnostic evaluation should commence.



Risk Factors for Malignancy
• Male gender

• Age >35 years

• Past or current smoking history in which the risk correlates with the extent of exposure

• Occupational exposure to chemicals or dyes (benzenes or aromatic amines), such as 

printers, painters, and chemical plant workers

• History of gross hematuria

• History of irritative voiding symptoms

• History of chronic urinary tract infection

• History of pelvic irradiation

• History of exposure to cyclophosphamide

• History of a chronic indwelling foreign body

• History of analgesic abuse, which is also associated with an increased incidence of 

carcinoma of the kidney.



Imaging

• Imaging is generally considered necessary in adults with gross 
hematuria, given the possibility of cancer, unless there is an obvious 
cause (e.g., hemorrhagic cystitis). 

• For many patients, ultrasonography plus cystoscopy suffices. 

• CT urography is recommended by some sources but is more costly 
than ultrasonography and usually includes the administration of 
contrast material.

• The use of MRI is not generally recommended. However, advances in 
technology may increase the use of MRU in some populations 
because the sensitivity of detecting renal lesions is greater than 90%.











Cystoscopy

• For patients who have gross hematuria without an obvious cause, 

cystoscopy is generally recommended in order to rule out cancer, most 

often bladder cancer. 

• The 2012 AUA guidelines recommended cystoscopy for all patients with 

microhematuria who are older than 35 years of age, but the 2020 AUA 

guidelines added risk levels and recommended immediate cystoscopy only 

for patients at increased risk.









Follow-up

• If appropriate workup does not reveal nephrologic or urologic 
disease, then annual urinalysis should be performed for at least two 
years after initial referral. 

• If these two urinalyses do not show persistent hematuria, the risk of 
future malignancy is less than 1% and the patient may be released 
from care. 

• However, if asymptomatic microscopic hematuria persists on follow-
up urinalysis, a full repeat evaluation should be considered within 
three to five years of the initial evaluation.

• Patients’ risk factors for urologic malignancy should guide clinical 
decision making about reevaluation.





Key messages

• Every case of hematuria requires investigation. Macrohematuria
requires more extensive investigation.

• Findings of red cell casts, large numbers of dysmorphic red blood 
cells, or more than 5% acanthocytes indicate the presence of 
glomerular hematuria, which requires a nephrology referral.

• For a basic investigation, for all patients a history should be taken and 
clinical and laboratory tests carried out, and possibly also red cell 
morphology studies and renal and bladder ultrasonography.

• Patients who have been exposed to exogenous toxins (including 
tobacco smoke), are older, are of male sex, or have macrohematuria, 
should be further investigated by urethrocystoscopy and perhaps CT 
urography.




