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Illustrative Case (NEJM)Illustrative Case (NEJM)
An otherwise healthy 48An otherwise healthy 48--yearyear--old woman is old woman is 
found to have microscopic found to have microscopic hematuriahematuria (5 red (5 red 
cells per highcells per high--power field) on a urinalysis power field) on a urinalysis 
performed by a life insurance company. No performed by a life insurance company. No 
other laboratory abnormalities are identified; other laboratory abnormalities are identified; 
the serum the serum creatininecreatinine concentration is 0.8 concentration is 0.8 
mg/mg/dLdL. The woman reports no symptoms and . The woman reports no symptoms and 
is a nonsmoker. Her blood pressure is is a nonsmoker. Her blood pressure is 
118/74, and findings on physical exam are 118/74, and findings on physical exam are 
normal. How should she be evaluated?normal. How should she be evaluated?

Cohen RA, Brown RS. Microscopic hematuria. N Engl J Med June 5, 2003;348:2330-8 
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HematuriaHematuria DefinitionDefinition

Urine dipstick detects 1Urine dipstick detects 1--2/HPF so very 2/HPF so very 
sensitive but not specific (sensitive but not specific (myoglobinuriamyoglobinuria & & 
hemoglobinuriahemoglobinuria cause + results)cause + results)
Microscopy essential if dipstick +Microscopy essential if dipstick +
“Normal” varies by author: 1“Normal” varies by author: 1--10/HPF10/HPF
Most accept 0Most accept 0--3/HPF as 3/HPF as nmlnml, >3 , >3 abnmlabnml



HematuriaHematuria DefinitionDefinition

““Red” urine not always due to bloodRed” urine not always due to blood
Drugs, Drugs, ProphyriaProphyria, foods cause red urine, foods cause red urine

Substances Affecting Urine ColorSubstances Affecting Urine Color

Artificial food coloringArtificial food coloring
Beets Beets 
Berries Berries 
ChloroquineChloroquine ((AralenAralen) ) 
FurazolidoneFurazolidone ((FuroxoneFuroxone) ) 
HydroxychloroquineHydroxychloroquine ((PlaquenilPlaquenil) ) 
NitrofurantoinNitrofurantoin ((FuradantinFuradantin) ) 
PhenazopyridinePhenazopyridine ((PyridiumPyridium) ) 
Phenolphthalein Phenolphthalein 
RifampinRifampin ((RifadinRifadin) ) 
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HematuriaHematuria PrevalencePrevalence

Varies by study/population group/ageVaries by study/population group/age
0.2% to 20% cited0.2% to 20% cited
Usually accepted: 2%Usually accepted: 2%
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HematuriaHematuria CausesCauses

By AgeBy Age
–– <40<40--50 vs. >4050 vs. >40--5050

By OriginBy Origin
–– GlomerularGlomerular vs. Nonvs. Non--glomerularglomerular

By DurationBy Duration
–– Transient vs. PersistentTransient vs. Persistent

(Some) (Some) HematuriaHematuria Causes by AgeCauses by Age

ExerciseExercise

Bladder CABladder CA

Polycystic kidneyPolycystic kidney

Mild Focal GNMild Focal GN

MedullaryMedullary spongespongeIgAIgA NephropathyNephropathy

Renal Cell CARenal Cell CATraumaTraumaInfectionInfection

Transitional cell Transitional cell 
CACA

Thin Basement Thin Basement 
MembraneMembrane

StonesStones

> 40> 40--5050<40<40--5050AllAll
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HematuriaHematuria Causes by Age & DurationCauses by Age & Duration
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HematuriaHematuria WorkupWorkup

Recommendations & guidelines varyRecommendations & guidelines vary
Depends on age, gender & “risk Depends on age, gender & “risk 
factors”factors”
Availability of testsAvailability of tests
Availability/opinion of referral Availability/opinion of referral 
specialistsspecialists

HematuriaHematuria WorkupWorkup

Basic workup before referralBasic workup before referral
–– H&P!H&P!
–– LabLab
–– ImagingImaging

ReferralReferral
–– NephrologyNephrology
–– UrologyUrology



HematuriaHematuria WorkupWorkup

Basic workup before referralBasic workup before referral
–– H&P!H&P!
–– LabLab
–– ImagingImaging

ReferralReferral
–– NephrologyNephrology
–– UrologyUrology

HematuriaHematuria Workup Workup –– H&PH&P
DysuriaDysuria, fever?, fever?
–– UTI, UTI, pylopylo, , urethritisurethritis

Recent URI?Recent URI?
–– PSGN, PSGN, IgAIgA nephropathynephropathy

Unilateral painUnilateral pain
–– Stones, clotStones, clot

BPH BPH SxSx (men)(men)
Menstrual Menstrual HxHx (women)(women)
Medications (see next slide)Medications (see next slide)
–– WarfarinWarfarin: not a cause per se, but indicates : not a cause per se, but indicates 

possible underlying conditionpossible underlying condition



HematuriaHematuria Workup Workup –– H&PH&P

Carbonic Carbonic anhydraseanhydrase inhibitors, inhibitors, DichlorphenamideDichlorphenamide
((DaranideDaranide), ), IndinavirIndinavir ((CrixivanCrixivan), ), MirtazapineMirtazapine
((RemeronRemeron), ), RitonavirRitonavir ((NorvirNorvir), ), TriamtereneTriamterene
((DyreniumDyrenium))

UrolithiasisUrolithiasis

CyclophosphamideCyclophosphamide ((CytoxanCytoxan), ), IfosfamideIfosfamide ((IfexIfex), ), 
MitotaneMitotane ((LysodrenLysodren) ) 

Hemorrhagic Hemorrhagic 
cystitiscystitis

Acetylsalicylic acid (aspirin), Acetylsalicylic acid (aspirin), NSAIDsNSAIDsPapillary necrosisPapillary necrosis

CaptoprilCaptopril ((CapotenCapoten), ), CephalosporinsCephalosporins, , ChlorothiazideChlorothiazide
((DiurilDiuril), Ciprofloxacin (), Ciprofloxacin (CiproCipro), ), FurosemideFurosemide ((LasixLasix), ), 
NSAIDsNSAIDs, , OlsalazineOlsalazine ((DipentumDipentum), ), OmeprazoleOmeprazole
((PrilosecPrilosec), ), PenicillinsPenicillins, , RifampinRifampin ((RifadinRifadin), Silver ), Silver 
sulfadiazine (sulfadiazine (SilvadeneSilvadene), ), TrimethoprimTrimethoprim--
sulfamethoxazolesulfamethoxazole ((BactrimBactrim, , SeptraSeptra))

Interstitial Interstitial 
nephritisnephritis

DrugsDrugsMechanismMechanism

HematuriaHematuria Workup Workup –– H&PH&P
FamFam HxHx
–– Sickle cell, hereditary nephritis, polycystic Sickle cell, hereditary nephritis, polycystic 

kidneykidney

“Risk Factors” for CA“Risk Factors” for CA
–– Age > 40Age > 40--50, cigarette smoking, occupational 50, cigarette smoking, occupational 

exposure to certain chemicals (leather, dye, exposure to certain chemicals (leather, dye, 
and rubber or tire manufacturing), heavy and rubber or tire manufacturing), heavy 
phenacetinphenacetin use, past Rx w/ high doses of use, past Rx w/ high doses of 
cyclophosphamidecyclophosphamide, ingestion of , ingestion of aristolochicaristolochic
acid (found in some herbal weightacid (found in some herbal weight--loss loss 
preparations), and preparations), and schistosomiasisschistosomiasis



HematuriaHematuria Workup Workup –– H&PH&P

PE PE –– V.S.V.S.
–– BP!!! TempBP!!! Temp

Pallor? (anemia)Pallor? (anemia)
Back (CVAT)Back (CVAT)
AbdAbd Mass?Mass?
Pelvic/rectal (examine urethra, Pelvic/rectal (examine urethra, 
prostate/uterus)prostate/uterus)

HematuriaHematuria WorkupWorkup

Basic workup before referralBasic workup before referral
–– H&P!H&P!
–– LabLab
–– ImagingImaging

ReferralReferral
–– NephrologyNephrology
–– UrologyUrology



HematuriaHematuria Workup Workup -- LabLab

UA!UA!
CBCCBC
ChemistriesChemistries
Other Urine testsOther Urine tests
–– 24 hour24 hour
–– cytologycytology

HematuriaHematuria Workup Workup -- LabLab
UAUA
–– Gross visual inspectionGross visual inspection
–– Dipstick for amount of blood, protein, nitrites, Dipstick for amount of blood, protein, nitrites, 

leukocytesleukocytes
–– Micro Micro -- look for casts & abnormal cellslook for casts & abnormal cells

RBC Casts RBC Casts –– glomerularglomerular originorigin
CrenatedCrenated RBC’sRBC’s –– concentrated urine concentrated urine –– no no 
significancesignificance
AcanthocytesAcanthocytes –– 98% 98% -- 100% specific for 100% specific for 
glomerularglomerular origin but only 52% to 73% origin but only 52% to 73% 
sensitivesensitive

–– RBC’sRBC’s may have may have hemolyzedhemolyzed if urine diluteif urine dilute
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HematuriaHematuria Workup Workup -- LabLab

RBC CastsRBC Casts

HematuriaHematuria Workup Workup -- LabLab

CrenatedCrenated RBC’sRBC’s



HematuriaHematuria Workup Workup -- LabLab

AcanthocytesAcanthocytes

HematuriaHematuria Workup Workup -- LabLab
CBCCBC
–– Look for anemia, abnormal red cell Look for anemia, abnormal red cell 

morphology, morphology, leukocytosisleukocytosis

ChemistriesChemistries
–– BUN, BUN, CreatinineCreatinine

Other Urine testsOther Urine tests
–– 24 hour for protein24 hour for protein
–– Cytology Cytology –– 3 serial AM voids3 serial AM voids
–– SensSens = 72 = 72 ++ 6%, Spec = 98 6%, Spec = 98 ++ 2 %2 %



HematuriaHematuria WorkupWorkup

Basic workup before referralBasic workup before referral
–– H&P!H&P!
–– LabLab
–– ImagingImaging

ReferralReferral
–– NephrologyNephrology
–– UrologyUrology

HematuriaHematuria Workup Workup -- ImagingImaging
IVPIVP
–– Old “Gold Standard”Old “Gold Standard”
–– Good visualization of collecting system & Good visualization of collecting system & uretersureters
–– May miss bladder lesions, expensive, dye May miss bladder lesions, expensive, dye RxnRxn

USUS
–– Safer than IVP, good visualization of kidneysSafer than IVP, good visualization of kidneys
–– May miss small (<3 cm) lesionsMay miss small (<3 cm) lesions

CTCT
–– Most sensitive and specific, new “Gold Standard”Most sensitive and specific, new “Gold Standard”
–– Expensive, dye Expensive, dye RxnRxn



HematuriaHematuria Workup Workup –– ImagingImaging
Risk Factors for Contrast Risk Factors for Contrast UrographyUrography

Dehydration, Dehydration, renal insufficiency, renal insufficiency, cardiac cardiac 
decompensationdecompensation
Diabetes with Diabetes with azotemiaazotemia
History of dye allergy or previous reaction History of dye allergy or previous reaction 
to contrast mediato contrast media
Asthma, hay feverAsthma, hay fever
Seafood allergy?Seafood allergy?
Other allergies, including allergic reactions Other allergies, including allergic reactions 
to antibioticsto antibiotics

HematuriaHematuria WorkupWorkup



HematuriaHematuria WorkupWorkup

Basic workup before referralBasic workup before referral
–– H&P!H&P!
–– LabLab
–– ImagingImaging

ReferralReferral
–– NephrologyNephrology
–– UrologyUrology

HematuriaHematuria Workup Workup –– ReferralReferral

Nephrology referral if Nephrology referral if glomerularglomerular source source 
suspectedsuspected
–– HxHx, UA, imaging studies support, UA, imaging studies support
–– + + FHxFHx, , SxSx, HTN, HTN
–– ProteinuriaProteinuria > 300 (some say 1000) mg/24hr> 300 (some say 1000) mg/24hr
–– RBC casts, RBC casts, acanthocytesacanthocytes
–– High or rising High or rising creatininecreatinine
–– ?Need for renal ?Need for renal BxBx? ? –– may not matter if isolated may not matter if isolated 

glomerularglomerular hematuriahematuria as management may be as management may be 
the same regardless of causethe same regardless of cause



HematuriaHematuria WorkupWorkup

Basic workup before referralBasic workup before referral
–– H&P!H&P!
–– LabLab
–– ImagingImaging

ReferralReferral
–– NephrologyNephrology
–– UrologyUrology

HematuriaHematuria Workup Workup –– ReferralReferral

Urology referral if lower GU source Urology referral if lower GU source 
suspectedsuspected
–– HxHx, UA, imaging studies support, UA, imaging studies support
–– No No SxSx, , proteinuriaproteinuria, abnormal cells on UA, , abnormal cells on UA, nmlnml

creatininecreatinine
–– Tumor on imagingTumor on imaging
–– ?Need for ?Need for cystoscopycystoscopy? ? –– usually indicated if usually indicated if nmlnml

basic workup AND risk factors for bladder CAbasic workup AND risk factors for bladder CA



HematuriaHematuria WorkupWorkup
“Risk Factors” for CA“Risk Factors” for CA

age > 40age > 40--5050
cigarette smokingcigarette smoking
occupational exposure to certain chemicals occupational exposure to certain chemicals 
(leather, dye, and rubber or tire manufacturing)(leather, dye, and rubber or tire manufacturing)
heavy heavy phenacetinphenacetin useuse
past Rx w/ high doses of past Rx w/ high doses of cyclophosphamidecyclophosphamide
ingestion of ingestion of aristolochicaristolochic acid (found in some acid (found in some 
herbal weightherbal weight--loss preparations)loss preparations)
schistosomiasisschistosomiasis

HematuriaHematuria Workup Workup –– ReferralReferral
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