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lllustrative Case (NEJM)

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

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

Hematuria Outline

m Definition
m Prevalence
m Causes

m Workup

m Follow up




Hematuria Outline

m Definition
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Hematuria Definition

m Urine dipstick detects 1-2/HPF so very
sensitive but not specific (myoglobinuria &
hemoglobinuria cause + results)

m Microscopy essential if dipstick +
m “Normal” varies by author: 1-10/HPF
m Most accept 0-3/HPF as nml, >3 abnml




Hematuria Definition

m “Red” urine not always due to blood
m Drugs, Prophyria, foods cause red urine

Substances Affecting Urine Color

m Artificial food coloring

m Beets

m Berries

m Chloroquine (Aralen)

m Furazolidone (Furoxone)

m Hydroxychloroquine (Plaquenil)
m Nitrofurantoin (Furadantin)

m Phenazopyridine (Pyridium)

m Phenolphthalein

m Rifampin (Rifadin)




Hematuria Definition

Appearance of Urine in AIP®

-

Normal Red wine
diluted
with water

Hematuria Outline

m Prevalence




Hematuria Prevalence

m Varies by study/population group/age
m 0.2% to 20% cited
m Usually accepted: 2%

Hematuria Outline

|
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m Causes
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Hematuria Causes

m By Age

— <40-50 vs. >40-50
m By Origin

— Glomerular vs. Non-glomerular
m By Duration

— Transient vs. Persistent

(Some) Hematuria Causes by Age

All <40-50 > 40-50

Stones Thin Basement Transitional cell
Membrane CA

Infection Trauma Renal Cell CA
IgA Nephropathy | Medullary sponge
Mild Focal GN
Polycystic kidney
Bladder CA
Exercise




Hematuria Causes by Origin

Glomerular and Nonglomerular Causes of Hematuria

Glomerular causes Nonglomerular causes
Primary glomerulonephritis Conditions affecting renal parenchyma
lgA nephropathy (Berger's disease] Renal turnors (renal cell carcinoma, angiomyalipoma, oncocytoma)
Postinfectious glomerulonephritis wagcular disorders (nutcracker syndrome '8
Membranoproliferative glomerulonephritis malignant hypertension, sickle cell trait or disease,
Focal glomerular sclerosis arteriovenous ralformation, renal vein thrombosis or infarct, transplant rejection)
Rapidly progressing glomerulonephritis Metabolic disorder (hypercalciuria, hyperuricuria)
Secondary glomerulonephritis Farilial condition (polycystic kidney disease, medullary sponge kidney)
Lupus nephritis Infection (acute or chronic pyelonephritis,
Henach-Schinlein syndrome tuberculosis, cytomegalovirus infection, infectious mononucleosis)
Yasculitis (polyarteritis nodosa, Wegener's Papillary necrosis
granulomatosis) Extrarenal conditions
Essential mixed cryoglobulinemia Turnars (renal pelvis, ureter, bladder, prostate)
Hemalytic-uremic syndrame Benign prostatic hyperplasia
Thrombatic thrombocytopenic purpura Stone ar foreign body
Medications (i.e., interstitial nephritis, Infections (cystitis, prostatitis, urinary schistosomiasis, tuberculosis, condyloma
analgesic nephropathy) acuminaturn)
Farnilial conditions Systemic bleeding disorder or coagulopathy
Thin glamerular bagement membrane Trauma
nephropathy Radiation therapy
Hereditary nephritis (Alport's syndrome) Indwelling catheters
Fabry's disease Drugs (heparin, warfarin [Coumadin], cyclophasphamide [Cytaxan])

Exercige214

Hematuria Causes by Age & Origin

Table 1. Causes of Isolated Microscopic Hematuria.®

Origin <50 Yr of Age =50Yr of Age
Glomerular lgh nephropathy (increased incidence in lgA nephropathy
Asians)
Thin basement membrane disease (benign Hereditary nephritis (Alpert's syndrome)

familial hcmaturia]

Hereditary nephritis (Alport's syndrome) Mild focal glomerulonephritis of other
causes

Mild focal glomerulonephritis of other causes




Hematuria Causes by Age & Origin

Table 1. Causes of Isolated Microscopic Hematuria.*

Origin
Nonglomerular

Upper urinary tract causes

<50 Yr of Age

Nephrolithiasis
Pyelonephritis

Polyeystic kidney disease
Medullary sponge kidney

Hypercalciuria, hyperuricosuria, or both,
without documented stones

Renal trauma

Papillary necrosis

Ureteral stricture and hydronephrosis
Sickle cell trait or disease in blacks

Renal infarction or arteriovenous malformation

Renal tuberculosis in endemic areas or in
patients with HIV infection

=50Yr of Age

Mephrolithiasis
Renal-cell cancer
Polycystic kidney disease
Pyelonephritis

Renal-pelvis or ureteral transitional-cell
cancer

Papillary necrosis
Renal infarction
Ureteral stricture and hydronephrosis

Renal tuberculosis

Hematuria Causes by Age & Origin

Table 1. Causes of Isolated Microscopic Hematuria.*

Origin
Nonglomerular

Lower urinary tract causes

Uncertain

<50 Yr of Age

Cystitis, prostatitis, and urethritis
Benign bladder and ureteral polyps and tumors
Bladder cancer

Prostate cancer

Urethral and meatal strictures
Scnistosoma haematobium in Neorth Africans
Exercise hematuria

“Benign hematuria” {unexplained microscopic
hematuria)

Over-anticoagulation (usually with warfarin)

Factitious hematuria {usually presents
with gross hematuria)

=50 Yr of Age

Cystitis, prostatitis, and urethritis
Bladder cancer
Prostate cancer

Benign bladder and ureteral polyps

and tumaors

Exercise hematuria

Over-anticoagulation {usually with
warfarin)




Hematuria Causes by Age & Duration

Transient unexplained

Urinary tract infection
—— Stones

Exercisze ——

Traurma

Endornetriosis

—— 5554 hermaglabin

Polycystic kidney disease

Persistent = Transient

Cancer
Eladder
Eidney
Prostate
BFH ———
Intrinzic glomerular disease
| [ [ [ [ [ [ [
20 30 40 50 60 T0

Age

Hajor causes of hematuria by age and duration Schematic
representation of the major causes of hematuria in relation to the age at
which they usually occur Chorizontal axis), transience or persistence
(wertical axis), and frequency (blue implies more frequent). BPH = benign
prostatic hyperplasia.

Hematuria Outline




Hematuria Workup

m Recommendations & guidelines vary

m Depends on age, gender & “risk
factors”

m Availability of tests

m Availability/opinion of referral
specialists

Hematuria Workup

m Basic workup before referral
— H&P!
— Lab
— Imaging
m Referral
— Nephrology
— Urology




Hematuria Workup

m Basic workup before referral
— H&P!

Hematuria Workup — H&P

m Dysuria, fever?
— UTI, pylo, urethritis
m Recent URI?

— PSGN, IgA nephropathy
m Unilateral pain
— Stones, clot

m BPH Sx (men)
m Menstrual Hx (women)

m Medications (see next slide)

— Warfarin: not a cause per se, but indicates
possible underlying condition




Hematuria Workup — H&P

Mechanism

Drugs

Interstitial
nephritis

Captopril (Capoten), Cephalosporins, Chlorothiazide
(Diuril), Ciprofloxacin (Cipro), Furosemide (Lasix),
NSAIDs, Olsalazine (Dipentum), Omeprazole
(Prilosec), Penicillins, Rifampin (Rifadin), Silver
sulfadiazine (Silvadene), Trimethoprim-
sulfamethoxazole (Bactrim, Septra)

Papillary necrosis

Acetylsalicylic acid (aspirin), NSAIDs

Hemorrhagic
cystitis

Cyclophosphamide (Cytoxan), Ifosfamide (Ifex),
Mitotane (Lysodren)

Urolithiasis

Carbonic anhydrase inhibitors, Dichlorphenamide
(Daranide), Indinavir (Crixivan), Mirtazapine
(Remeron), Ritonavir (Norvir), Triamterene
(Dyrenium)

Hematuria Workup — H&P

m Fam Hx

— Sickle cell, hereditary nephritis, polycystic

kidney

m “Risk Factors” for CA

— Age > 40-50, cigarette smoking, occupational
exposure to certain chemicals (leather, dye,
and rubber or tire manufacturing), heavy
phenacetin use, past Rx w/ high doses of
cyclophosphamide, ingestion of aristolochic
acid (found in some herbal weight-loss
preparations), and schistosomiasis




Hematuria Workup — H&P

m PE - V.S.
— BPIIl Temp
m Pallor? (anemia)
m Back (CVAT)
m Abd Mass?

m Pelvic/rectal (examine urethra,
prostate/uterus)

Hematuria Workup

m Basic workup before referral

— Lab




m UA

Hematuria Workup - Lab

m UA!
m CBC
m Chemistries

m Other Urine tests
— 24 hour

— cytology

Hematuria Workup - Lab

— Gross visual inspection

— Dipstick for amount of blood, protein, nitrites,
leukocytes

— Micro - look for casts & abnormal cells
= RBC Casts — glomerular origin

= Crenated RBC’'s — concentrated urine — no
significance

= Acanthocytes — 98% - 100% specific for
glomerular origin but only 52% to 73%
sensitive

— RBC’s may have hemolyzed if urine dilute




Hematuria Workup - Lab

Approach to the Patient with Red or Brown Urine

Centrifuge result

b

(stmemtres ) (supermatantrea
v v
)

( Hematuria

( Dipstick heme )

#Negative FPozitive
Beeturia Myoglobin
Phenazopyridine Hemoglobin
Porphyria

Plasma color
il:lear Red

( Myueglobinuria ) ( Hemoglobinur ia )

Hematuria Workup - Lab

Distinguishing Extraglomerular from Glomerular Hematuria

Extraglomerular Glomerular
Color (if macroscopic) RFed or pink Red, smoky brown, or “coca caola®
Clots May be present dbzent
Proteinuria <300 rg A day May be *S00 mgdday
RBC morphology Maormal Cey=morphic
RBC casts dbsent

May be present




Hematuria Workup - Lab

RBC Casts

Hematuria Workup - Lab
B

Crenated RBC’s




Hematuria Workup - Lab

LO.N.

Hematuria Workup - Lab

m CBC

— Look for anemia, abnormal red cell
morphology, leukocytosis

m Chemistries
— BUN, Creatinine

m Other Urine tests
— 24 hour for protein

— Cytology — 3 serial AM voids
—Sens = 72 + 6%, Spec = 98 + 2 %




Hematuria Workup

m Basic workup before referral

— Imaging

Hematuria Workup - Imaging

m VP
— Old “Gold Standard”
— Good visualization of collecting system & ureters
— May miss bladder lesions, expensive, dye Rxn
m US
— Safer than IVP, good visualization of kidneys
— May miss small (<3 cm) lesions
mCT
— Most sensitive and specific, new “Gold Standard”
— Expensive, dye Rxn




Hematuria Workup — Imaging
Risk Factors for Contrast Urography

m Dehydration, renal insufficiency, cardiac
decompensation

m Diabetes with azotemia

m History of dye allergy or previous reaction
to contrast media

m Asthma, hay fever
m Seafood allergy?
m Other allergies, including allergic reactions

to antibiotics

Hematuria Workup

Radioclogic and Other Tests for the Evaluation of Hematuria

Test
Intravenous pyelogrann

(VP

Cystoscopy

Ultrasound

Retrograde pyelography

Urinary cytology

CT =scan

Angiography

Advantages

Excellent visualization of the
kidney , collecting systern, and
ureter

Best way to examine the bladder,
which iz not as well wisualized
by IMP or ultrazound

If of good quality, as sensitive as
VP for renal lesions, with less
rmorbidity and cost

The best test for examing the
ureters, can be combined with
cystoscopy

Sensitivity 67 percent, specificity
Q& percent for uroepithelial cancer

Excellent for examining the renal
parenchyrna

Uzeful for gross hematuria when
other tests hawve not revealed the
cause ; the only good test for
wvascular malformations

Disadvantages

May rizs bladder lesions ; can cause
nephrotoxicity, idiosynoratic
reactions (110 ,000)

Invazive , uncornfortable and expensive

Less sensitive than IVFP for ureter
and bladder

Invazive, not useful for examining other
parts of the urinary collecting system

Useful anly for cancer, rainly of the
bladder

Expensive

Invasive, expensive




Hematuria Workup

m Referral
— Nephrology

Hematuria Workup — Referral

m Nephrology referral if glomerular source
suspected
— Hx, UA, imaging studies support
— + FHx, Sx, HTN
— Proteinuria > 300 (some say 1000) mg/24hr
— RBC casts, acanthocytes
— High or rising creatinine
— ?Need for renal Bx? — may not matter if isolated

glomerular hematuria as management may be
the same regardless of cause




Hematuria Workup

m Referral

— Urology

Hematuria Workup — Referral

m Urology referral if lower GU source
suspected
— Hx, UA, imaging studies support

— No Sx, proteinuria, abnormal cells on UA, nml
creatinine

— Tumor on imaging

— ?Need for cystoscopy? — usually indicated if nml
basic workup AND risk factors for bladder CA




Hematuria Workup
“Risk Factors” for CA

age > 40-50
cigarette smoking

occupational exposure to certain chemicals
(leather, dye, and rubber or tire manufacturing)

heavy phenacetin use
past Rx w/ high doses of cyclophosphamide

ingestion of aristolochic acid (found in some
herbal weight-loss preparations)

schistosomiasis

Hematuria Workup — Referral

Patient with newly disgnosed asymptomatic microscopic hematuria

l

Exclude benign causes, including menstruation, vigorous
exgrcise, sexual activity, viral illness, trauma and infection.

i |

If cne or mone of the following are present: If conditions suggestive of primary renal disease are
Microscopic hematuria accompanied by not present (i.e., normal creatinine level, absence of
significant proteinuria** proteinuria, absence of dysmorphic red blood cells or
Dysmorphic red blood cells or red cell casts red cells casts), or if any of the following are present:
Elevated serum creatinine level {based on Smoking history
normal reference ranges for men and women) Crecupational exposure to chemicals or dyes
(benzenes or aromatic amines)
i Histary of gross hematuria
Age = A0 years
Evaluation for primary renal disease Previous urologic disorder or disease
History of iritative voiding symptoms
History of recurrent uringry tract infection despite
appropriate use of antibiotics

|

Uralogic evaluation (see Figure 2)




Hematuria Workup — Summary

Urine dipstick test positive
for MIErGSEo e e

Repeated urine dipstick
testing (several days later)

Woerkup ends {unless

At

Micrasca pl-."al axarrination
af urine

o= there are fisk factors
for bladder cancer)

| Evaluation for

'
;

i
W

'

Acanthocytes or
red-cell casts

Isamorphic red cells

= hven’lnglf:-blnu [1F]
| oF yeglabinuna

Hematuria Workup — Summary

'

Acanthocytes or
red-cell casts

Glemerular hematuria

: ;

'

|samorphic red cells

MNenglemerular hematuria

Isolated micrescopic Proteinuria or renal . Referral based
il Helical €T -
hematuria insufficiency - on lesion
A
P
W
L] | r
Periodic medical follow-up Cytologic analysis of urine
a . i " 5
(for onset of proteinuria MNephrology referral {3 serial first morning —if'_.'—l- Cystoscopy
or renal insufficiency) specimens)

A

* &,




Hematuria Workup — Summary

Periodic medical fallow-up Cytologic analysis of urine
{for onset of proteinuria Mephrology referral {3 serial first morning —Q-_: Cystoscopy
or renal insufficiency) specimens)

* k.:.: *
=50%r of age or risk factors <50 ¥r of age withowt risk
for bladder cancer factors for bladder cancer

| L

Cystoscopy Waorkup ends

Hematuria Outline

Follow up




