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ISIBLE (MACROSCOPIC) HEMATURIA, DOCUMENTED SINCE ANCIENT

times,"? is striking, particularly when there is no prior event, such as trau-

ma, dysuria due to cystitis, or flank pain with passage of a kidney stone, to
provide a clear explanation. In contrast, nonvisible (microscopic) hematuria, or
microhematuria, may go undetected for years.? Many patients are found to have
microhematuria when a urinalysis is performed for other reasons.

The reported prevalence of microhematuria varies greatly, from a small percent-
age of patients at screening to more than 40% in some urology clinics, probably
owing to referral bias regarding patients and their signs and symptoms.>® The
American Urological Association (AUA) guidelines note a prevalence ranging from
2.1 to 31.4%.° Thus, a discussion of epidemiology per se is less important than a
consideration of individual patient circumstances and geographic region. In certain
parts of the world — for example, in northern Africa, where Schistosoma haematobium
is endemic — microhematuria is common, reflecting prevalent bladder infestation.

In addition, the causes of hematuria differ between men and women, and the
evaluation, accordingly, should reflect that difference.® Furthermore, the implica-
tions of hematuria vary greatly, depending on the underlying cause. Given the
association of both visible hematuria and microhematuria with bladder and kidney
cancer, the focus of evaluation has long been to rule out cancer. Cancer is more
likely to be identified in men than in women when they are evaluated for micro-
hematuria. Worldwide, estimates of the incidence of kidney cancer are 6.0 cases
per 100,000 person-years for men and 3.1 cases per 100,000 person-years for
women, and estimates of the incidence of bladder cancer are 9.0 cases per 100,000
person-years for men and 2.2 cases per 100,000 person-years for women, accord-
ing to GLOBOCAN, a registry of data on the global incidence of cancer,” a result
also found in a 2020 meta-analysis.’® However, evaluation in women is often de-
layed, which may contribute to worse outcomes of bladder cancer among women.

Beyond cancer, hematuria is associated with protean symptoms and causes.
This review focuses on major causes, the evaluation, and the implications of he-
maturia. Since therapy depends on the cause, treatment is not addressed here.

DETECTION OF HEMATURIA

Urine hue normally ranges from nearly colorless, when dilute, to dark amber,
when concentrated. Red, pink, “rusty,” or brown urine may suggest hematuria but
may be due to substances besides blood. 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.!>!?

Commonly used dipstick tests incorporate a benzidine compound reduced
with a buffered organic peroxide (3,3',5,5-tetramethylbenzidine and diisopropyl-
benzene dihydroperoxide). When the test strip is dipped in urine that includes an
oxidizing substrate, a color reaction ensues; for example, the pseudoperoxidase
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Table 1. Selected Nonheme Causes of Pigmenturia, as Compared with Red Cells or Free Hemoglobin.*
Variable Red Cells Hemoglobin Myoglobin Porphyria Bile Pigments  Alkaptonuria
Urine color Red torusty  Pinkto red Rusty Turns black, Brown Turns dark in

brown, or red in sunlight

sunlight
Heme test Positive Positive Positive Negative Negative Negative
Usual microscopic Red cells, No cells No red cells; Normal Normal Normal
findings casts casts may be
present

Plasma Normal Pink Normal Normal Icteric Normal

3

azo dye, sulfonamides, and phenolphthalein, is negative.

Shown are selected endogenous causes of pigmenturia. A heme test for exogenous causes, including beets, rhubarb,

activity of hemoglobin will oxidize the benzi-
dine compound, turning the dipstick blue. Free
hemoglobin and myoglobin also react with the
test strip, as would be expected because of their
molecular structure.’

Certain substances may lead to false positive
dipstick reactions: sodium hypochlorite, peroxi-
dases from vegetable or bacterial sources, and se-
men. In contrast, very high ascorbic acid levels in
urine may produce false negative results. The list of
substances that can be confused with hematuria
is lengthy (see the partial listing in Table 1). The
absence of red cells on microscopic examination of
a “heme-positive” urine specimen suggests ei-
ther that the red cells have all lysed or that iso-
lated hemoglobinuria or myoglobinuria may be
present. Hemoglobinuria is dipstick-positive, but
if it is the sole cause of the positive test, red cells
will not be present in the urinary sediment. In
some instances, both hematuria and hemoglobin-
uria are present and red cells will be identified.

Distinguishing blood from myoglobin in the
urine (which may signify rhabdomyolysis and
may or may not be suspected, given a patient’s
history) is clinically important.* Frequently, cen-
trifugation is helpful, since red cells will sedi-
ment, leaving a clear supernatant, whereas myo-
globin will not. However, free hemoglobin also
will not precipitate in a routine laboratory cen-
trifuge. In all, the absence of red cells in the
sediment of a “heme-positive” specimen suggests
that either isolated hemoglobinuria or myoglo-
binuria may be present. Myoglobinuria can then
be identified biochemically through ammonium
sulfate precipitation, as well as through electro-
phoretic and immunologic tests.

Thus, after a positive dipstick test, micro-
scopic examination of the urinary sediment is

essential.’ True microhematuria is most often
defined as more than 2 or 3 red cells per high-
power field, and this finding should be con-
firmed on two or three separate urinalyses.'®"
Some experts suggest that if even a single urinaly-
sis is positive, a patient should have follow-up
urinalyses for at least a year, so as to avoid miss-
ing an intermittent source of microhematuria
that could signify a clinically important problem.

Careful examination of the urinary sediment
is central to differentiating glomerular from
other forms of hematuria.”® Although micro-
graphs of red cells crossing the glomerular base-
ment membranes are as rare as hen’s teeth, red
cells that have traversed the glomerular base-
ment membrane into the glomerular filtrate are
much the worse for wear and appear with blebs
and other irregularities.”® In contrast, lower uri-
nary tract hematuria is characterized by normal
red cells (Fig. 1). If dysmorphic red cells are
found, the diagnostic evaluation should first
focus on the possibility of a glomerulopathy (see
the pragmatic algorithm in Fig. 2), particularly
if casts, especially red-cell casts, are present.

Isolated hematuria is less likely to be associ-
ated with a glomerulopathy than is hematuria
with albuminuria or decreased kidney function,
though IgA nephropathy and familial nephropa-
thies may not always be characterized by albu-
minuria.”® Bacteria in the unspun urine and in
the sediment suggests urinary tract infection.
Crystals may suggest nephrolithiasis.

If examination of the urinary sediment shows
normal-appearing red cells, then imaging and
urologic referral should be considered. Most
urologists will focus on imaging results and cys-
toscopy. In patients with risk factors for cancer,
many urologists and guidelines would suggest
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Figure 1. Nondysmorphic and Dysmorphic Red Cells in Freshly Voided Urine.
Panel A shows nondysmorphic red cells, and Panel B shows dysmorphic red cells, which have characteristic blebs.
Micrographs are courtesy of the estate of the late Michael Linshaw, M.D.

either urethrocystoscopy and computed tomo-
graphic (CT) urography® or ultrasonography and
cystoscopy.’

Glomerular hematuria in the absence of pro-
teinuria or kidney dysfunction has largely been
considered to be an innocuous finding or per-
haps a marker of changes in the glomerular
filtration apparatus or of inflammation, yet some
data suggest that isolated glomerular hematuria
may not always be innocuous.® Over time, even
in conditions considered to have a good progno-
sis, microhematuria has been associated with
progressive kidney failure, and macrohematuria
has been associated with acute tubular dysfunc-
tion and acute kidney injury.”® For instance, epi-
sodes of gross hematuria in persons with IgA
nephropathy may be accompanied by diminution
of the glomerular filtration rate or frank acute
kidney injury, but the patient generally recov-
ers.’! Vivante et al.? reported that microhematu-
ria among army recruits was associated with a
risk of end-stage kidney disease many years later.
Furthermore, kidney donors who have had micro-
hematuria have been reported to have an increased
risk of kidney dysfunction after donation.*

The mechanism of kidney injury may be due
to the effects of tubular inflammation and oxi-
dative stress induced by breakdown products of
red cells.?** Whether glomerular hematuria it-
self induces progression or is a surrogate for
inflammation is unclear. Moreno et al.*** postu-
late that red-cell casts induce damage to tubular
cells through obstruction, that hemoglobin and
heme are directly toxic to the tubules, and that

renal tubular cells subsequently engage in erythro-
phagocytosis, which has been linked to further
nephrotoxicity induced by iron and hemoglobin.?

CONFIRMED VISIBLE HEMATURIA

Visible hematuria often has an obvious explana-
tion, which is congruent with the patient’s his-
tory, signs, and symptoms (e.g., the passage of
a kidney stone, acute hemorrhagic cystitis, or a
sickle-cell crisis). However, many other condi-
tions can cause visible hematuria (Fig. 3). Thus,
the evaluation of gross hematuria should be
focused on the basis of the patient’s symptoms
and concomitant clinical and laboratory find-
ings.”” In adults over the age of 40 years (some
sources suggest a cutoff age of 35 years), an
unexplained episode of visible hematuria may
signify bladder or upper urinary tract cancer,
and most experts suggest urologic referral
along with imaging and cystoscopy to rule out
cancer.?®3!

MEDICAL HISTORY AND PHYSICAL EXAMINATION

A thorough history is critical in focusing the
diagnostic evaluation of a patient with gross
hematuria.”*! Has the patient had trauma, and
might there be a renal contusion, vascular com-
promise, or infarction? A history suggestive of
urinary tract infection or renal colic calls for an
initial evaluation to confirm or rule out an infec-
tion or a kidney stone. If the patient has just
undergone surgery, is there a complication, even
if the surgical procedure did not directly involve
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Hematuria

l

Dipstick test administered

If negative, pseudohematuria

Dysmorphic red cells, casts

Glomerular bleeding

Evaluate blood and urine for
possible glomerulopathies
Consider kidney biopsy

diagnosis
If positive, proceed with urinalysis and
basic metabolic panel
Nondysmorphic red cells
Nonglomerular bleeding
UTI symptoms v Urine culture and sensitivity
ymp s test; treatment for UTI
I
No
Nephrolithiasis symptoms —Yes —» CT and stone evaluation
I
No
. Diagnosis
Evaluate cancer risk No
confirmed
| I
Yes
[ |
Moderate-to-high risk Low risk

Cystoscopy and CT (if high risk) || Findings still positive —  Repeat urinalysis in 4-6 wk Treatment

Ultrasonography and cystoscopy
(if moderate risk)

No diagnosis; consider evaluation
for glomerular bleeding

Diagnosis and treatment

Resolved; perform follow-up

urinalysis for 1-2 yr

Figure 2. Algorithm Incorporating Risk Assessment in the Evaluation of Hematuria.

The algorithm is based on the current American Urological Association guidelines. UTI denotes urinary tract infection.
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the kidneys? Is the patient receiving anticoagu-
lants? Has the patient engaged in strenuous ac-
tivity, such as a long-distance run, which may
occasionally be associated with visible hematu-
ria? Has the patient’s voiding pattern changed,
which could be suggestive of prostatic hypertro-
phy or obstruction? Does the patient have flank
pain or suprapubic pain?

The physical examination further focuses the

N ENGL J MED 385;2

workup.?3! Are vital signs stable, and is there
any sign of vascular instability that would sug-
gest bleeding or some other acute, potentially
life-threatening problem? Costovertebral angle
or suprapubic tenderness may suggest a kidney
stone or a urinary tract infection. In male pa-
tients, rectal examination to palpate the prostate
may help assess the possibility of prostatitis or
prostate cancer. In female patients, it is impor-
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Glomerular Hematuria
IgA nephropathy
Alport’s syndrome
Thin basement membrane disease
C3 nephropathy
Postinfectious glomerulonephritis

P

Polycystic kidney disease
Sickle-cell disease and papillary necrosis
Nephrolithiasis
Tumors
Leukemia

Nonglomerular Hematuria N

Ureteral Hematuria
Stones
Infection
Trauma
Tumor

Sexual Dimorphism
Prostatic bleeding
Vaginal bleeding

Endometriosis of the urinary tract

Trauma
Infection

Kidney

Strenuous exercise

Tumor

Ureter
A\ ‘ g Vesicular Hematuria
UTI
\ Stones
/ Infections
Bladder Irritation

Foreign body

Trauma
Infection

/ Urethra
% Urethral Hematuria

Figure 3. Hematuria According to Location.

Categories of hematuria are shown according to the location in the urinary tract.

tant to be sure that the bleeding is from the
urinary tract, not the reproductive tract. Signs of
systemic disease should also be sought.

IMAGING
Imaging is generally considered necessary in
adults with gross hematuria, given the possibil-
ity 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 magnetic resonance im-
aging is not generally recommended. It is said
that dysuria is present in approximately 80% of
patients with bladder cancer and that dysuria
doubles the likelihood of finding a bladder
cancer.*

In DETECT 1, a prospective, observational
study involving 3556 adults (59% were men, with

a mean age of 65.7 years) with visible or micro-
scopic hematuria, 10% of the cohort had can-
cers, mainly bladder cancer (in 8.0% of all pa-
tients evaluated); cancer was more common
among those with visible hematuria.® Renal
parenchymal cancer was seen in 1.0% of the
patients, upper tract transitional-cell cancer in
0.7%, and prostate cancer in 0.3%. In this study,
cancer was most likely to be diagnosed in the
male patients, especially older men and men
with a history of smoking. The results of most
trials, taken together, have suggested that any
patient with visible blood in the urine should
undergo urologic investigation.>*

CONFIRMED MICROHEMATURIA

The most common causes of microhematuria
are nonmalignant®: glomerulopathies (e.g., IgA
nephropathy or thin glomerular basement mem-
brane disease) and inflammatory conditions of
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the urethra, prostate, and bladder, as well as
renal calculi and benign prostatic hypertrophy.
The causes of microhematuria are many and
disparate, as summarized in Figure 3.

Most sources state that confirmed micro-
hematuria requires evaluation, since overlooking
a bladder cancer or kidney cancer would be po-
tentially fatal, but that viewpoint has been chal-
lenged in recent years.>** Urinary tract cancer is
rare in women, and recent data suggest that the
likelihood of cancer is less than 5% in a woman
under 50 years of age who has never smoked and
who has asymptomatic microhematuria with
fewer than 25 red cells per high-power field.?
Even for men, some guidelines suggest individ-
ualized evaluation. Such recommendations note
that evaluation of microhematuria is time-con-
suming and costly and may cause more harm
than good. In one study, up to 57% of patients
referred to a urology service for microhematuria
turned out to have pseudohematuria.!* Given all
these considerations, the decision to evaluate a
patient may best be based on a mutual decision
arrived at through discussion between patient
and clinician.

There is debate about whether evaluation of
microhematuria should include invasive testing
such as cystoscopy, even though the annual inci-
dence of urinary tract cancers is substantial. For
example, in 2009, an estimated 70,980 bladder
cancers and 57,760 renal cancers were diagnosed
in the United States. In 2020, the estimated
numbers of new bladder and renal cancer cases
were 81,400 and 73,750, respectively, according
to the American Cancer Society.>®

Although, as noted above, most patients with
urinary tract cancer present with hematuria,
asymptomatic microhematuria has a consistently
poor performance as a trigger for diagnostic
investigations. For example, Jung et al.*’ exam-
ined the medical records of 156,692 patients
with microhematuria; the incidence of urinary
tract cancer was 0.7% over a period of 3 years.
An age of more than 40 years, the presence of
more than 25 red cells per high-power field, and
male sex increase the risk of cancer. Additional
risk factors include occupational exposure to
carcinogens, particularly aromatic amines and
hydrocarbons (involved in chimney maintenance
and dye work); analgesic abuse; pelvic irradia-
tion; chemotherapy courses involving alkylating

agents (e.g., cyclophosphamide); and prolonged
exposure to foreign bodies (e.g., catheters).

In the above-mentioned DETECT 1 trial,®
10% of patients had malignant tumors, the ma-
jority of which were bladder cancers. In another
study, 234 male patients who had had a negative
evaluation for microhematuria were followed for
14 years; urinary tract cancer developed in 2 of
these patients (0.9%).3®

Despite the low frequency of urinary tract
cancer, expert opinion favors evaluation.>*-#
Nielsen and Qaseem, for example, recommend
that if a patient has persistent microhematuria,
evaluation should proceed, even if that patient is
receiving antiplatelet or anticoagulant medica-
tion.* In contrast, the 2012 AUA guidelines,
based on a review of 191 evidence-based reports
and on expert opinion for areas and concepts
lacking such data, recommended evaluation for
all patients 35 years of age or younger in whom
microhematuria does not have an obvious, identi-
fied benign cause, according to the history, physi-
cal examination, and urinalysis.* That workup,
according to the AUA, should include cystoscopy
and upper urinary tract imaging with CT.

MEDICAL HISTORY

As with visible hematuria, it is crucial to obtain
a good history in order to focus the evaluation of
microhematuria.>® Is the patient symptomatic,
and if so, what are those symptoms?

The evaluation of microhematuria is focused
on ruling out diagnoses that are very important
not to miss — mainly, urinary tract cancers.
Microhematuria is detected by dipstick testing
or examination of the urinary sediment. It is
important to ascertain that the patient does not
have a urinary tract infection, is not menstruat-
ing, and has not just exercised, engaged in sex-
ual activity, or had exposure to instrumentation
(e.g., through cystoscopy).

A careful examination of the urinary sediment
is key. It is best to obtain a clean-catch mid-
stream urine sample — ideally, the first void of
the day — and examine it within 1 to 2 hours.
The first void of the day has higher osmolality
and lower pH (both of which are helpful in pre-
serving the morphologic features of formed
sediment elements) than a sample obtained later
in the day.’ There are standard ways to perform
a urinalysis, generally spinning the sample at
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4000 rpm for 5 minutes after obtaining a dip-
stick reading.”™> The normal number of red
cells in the urinary sediment is generally agreed
to be fewer than 2 or 3 per high-power field.>!5
The presence of red cells in one urinalysis
should be confirmed in one or two more uri-
nalyses. If microhematuria is not confirmed in a
second or third urinalysis, many sources suggest
repeated testing over a period of a year or so. If
microhematuria is confirmed, then it is impor-
tant next to consider whether the findings sug-
gest an upper or a lower urinary tract origin.
The morphologic characteristics of red cells,**
as well as a review of dipstick results, the
formed elements in the urinary sediment, and
any other urinary abnormalities detected, may
suggest whether upper or lower urinary tract
bleeding is more likely, with dysmorphic red
cells in the sediment suggesting an upper uri-
nary tract (glomerular) source of bleeding.> Ac-
cording to some sources, a finding that more
than 25% of urinary red cells are dysmorphic
points to glomerular disease.*” Urinary red-cell
mean corpuscular volume has also been used to
help differentiate between upper and lower uri-
nary tract disease.”® The sensitivity of both dys-
morphic and small red-cell findings has been
challenged. The presence of proteinuria should
impel the clinician to launch an investigation for
a major nephropathy.”® In sum, isolated hema-
turia with dysmorphic red cells or red cells with
a decreased mean corpuscular volume, with or
without casts, should prompt an evaluation for
glomerulopathy as well. The most commonly
associated glomerulopathies are IgA nephropa-
thy and Alport’s syndrome (familial nephritis).
But the list of potential glomerulopathies is
long, and an evaluation of kidney function,
complement status, and autoimmune markers is
indicated, depending on the individual patient.
Even if the blood in the urine appears to be due
to lower urinary tract disease, kidney function
and the estimated glomerular filtration rate
should be checked. The specific studies will de-
pend on the possibilities that seem likely (Fig. 2).

CYTOLOGIC ANALYSIS

Urinary cytologic analysis**~? has long been rec-
ommended as a possible adjunct to cystoscopy
and can serve as a way to find evidence of small
carcinomas that are overlooked on cystoscopy.

N ENGL ) MED 385;2
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In a study by Mishriki et al., in which 2278
patients underwent urinary cytologic analysis,
only 2 were determined to have cancer on the
basis of the cytologic findings. Cytologic analy-
sis in a study by Hofland et al.>*® showed cancer
in 4 of 1000 urine samples, and in 2 of those
4 samples, cancer was detected only on the basis
of cytologic findings. Current practice is to
limit the use of cytologic analysis to cases of
gross hematuria or symptomatic hematuria.>*

IMAGING

Adults with established microhematuria should
undergo imaging, and as with visible hematuria,
the most cost-effective combination of studies
has been found to be ultrasonography plus cys-
toscopy.’ Using decision analysis, Halpern et al.>*
looked at simulated cancer detection rates in
persons with asymptomatic microhematuria and
associated costs in terms of the incremental
costs of cancer detection. They examined four
imaging approaches: CT urography alone, cys-
toscopy alone, CT urography plus cystoscopy,
and ultrasonography plus cystoscopy. Ultraso-
nography plus cystoscopy detected the most
cancers per incremental cost of cancer detection,
and exchanging CT urography for ultrasonogra-
phy would have detected only one additional
cancer.

CYSTOSCOPY
For patients who have gross hematuria without
an obvious cause, cystoscopy is generally recom-
mended in order to rule out cancer, most often
bladder cancer. The 2012 AUA guidelines* recom-
mended cystoscopy for all patients with micro-
hematuria 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.

MOLECULAR BIOMARKERS

The possibility that molecular markers might
focus the workup of hematuria is attractive.”®
Biomarkers for various urinary tract cancers,’**
for glomerular disease,”®*” and for genetic dis-
eases™ are of great interest. Bladder cancer is
heterogeneous, and if there were prospectively
validated markers, they might serve as important
adjuncts in clinical decision making.® Whereas
90 to 95% of bladder cancers are urothelial
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(transitional-cell) carcinomas, only 3 to 7% are
squamous-cell carcinomas (usually in the renal
pelvis and ureters), and less than 3% are adeno-
carcinomas (most often in the trigonal region).
The relevant markers for distinct types of can-
cer appear to differ. Sathianathen et al.’* car-
ried out a meta-analysis in which 17 studies
met the specified criteria. The authors found
substantial heterogeneity among the studies.
Evaluating several biomarkers in combination
(NMP22, UroVysion, and uCyt+) or alone (blad-
der tumor—associated antigen [BTA], NMP22,
uCyt+, Cxbladder, and AssureMDx), they calcu-
lated that the biomarkers had high sensitivity
but insufficient specificity to eliminate the need
for cystoscopy. Wilson et al.>® noted that BTA
and NMP22, which are approved by the Food
and Drug Administration for use together with
cystoscopy for the diagnosis of bladder cancer,
do not work well if used alone, since hematuria
in the absence of cancer, as well as infections
and stones, is associated with false positive test
results. To date, despite the interest in bio-
markers, the types of prospective studies need-
ed to render biomarkers clinically useful are
lacking.

Nucleic acids detected in plasma, including
DNA (genomic, as well as mitochondrial and
viral), RNA, and microRNA, have been recog-
nized for some time as potential biomarkers.
Circulating tumor DNAs (ctDNAs) are used as
biomarkers in multiple areas of oncology. The
detection of ctDNA in muscle-invasive bladder
cancer is being piloted for use in diagnosis and
for monitoring during treatment and follow-up
care.” Cell-free DNA has been used similarly in
renal-cell carcinoma.®

MICROHEMATURIA WITH NO IDENTIFIED CAUSE

The specific cause of hematuria may be elusive.
In some series, more than half of the patients
have microhematuria with no definable cause.
Bolenz et al.?? suggest a “risk-adapted investiga-
tion,” connoting a personalized and risk-benefit
approach to evaluation that is based on the view
that every patient with hematuria should be
evaluated, but not every possible test should be
used. Furthermore, if no cause is identified, at a
certain point, it makes sense to live with uncer-
tainty. Follow-up of the patient with microhema-
turia depends on the history and evaluation. In

N ENGL J MED 385;2

the absence of a specific diagnosis, monitoring
at intervals is considered to be important — ini-
tially after an interval of a few months and then
once or twice yearly.

GUIDANCE FOR SCREENING AND EVALUATION

Given the wide differential diagnosis and the
disparate reports about the import of micro-
hematuria, current guidance varies. The Ameri-
can College of Physicians has stated (in 2016)*
that asymptomatic adults as a group should not
be screened by means of urinalysis for cancer
detection and that for those who are nonetheless
screened and found to have a positive dipstick
test, the presence of blood should be confirmed
by microscopic urinalysis. The U.S. Preventive
Services Task Force does not recommend screen-
ing for microhematuria, citing inadequate evi-
dence of benefit versus harm.* Others have also
considered the issue of harms and benefits.5>%

Table 2. Risk Stratification for Bladder Cancer.

Low risk (all criteria must be met)

<40 Yr of age for men, <50 yr of age for women
Never smoked or <10 pack-yr of smoking

3-10 Red cells per high-power field on one urinalysis
No risk factors for urothelial cancer

Intermediate risk (one criterion raises the risk to inter-
mediate)

40-59 Yr of age for men and women

10-30 Pack-yr of smoking

11-25 Red cells per high-power field on repeat urinalysis
Additional risk factors for urothelial cancer

High risk (one criterion raises the risk to high)

=60 Yr of age for men and women

>30 Pack-yr of smoking

>25 Red cells per high-power field on single urinalysis
History of gross hematuria

Additional risk factors for urothelial cancer

Irritative lower urinary tract symptoms

Previous pelvic radiation therapy

Previous chemotherapy with cyclophosphamide
or ifosfamide

Family history of urothelial cancer or Lynch syndrome
Occupational exposure to benzene or aromatic amines

Chronic indwelling foreign body in the urinary tract
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HEMATURIA IN ADULTS

In a 2018 review of guidelines and guidance®
on microhematuria, the lack of consensus on
several points was clear. However, most of the
guidelines state that the presence of 3 or more
red cells in one, two, or three urinalyses justifies
the diagnosis of microhematuria, whereas the
Japanese Urological Association requires 5 or
more red cells. Some other guidelines require a
positive dipstick test.

Tan et al. recently developed a Haematuria
Cancer Risk Score (HCRS)** to aid clinicians in
considering evaluation. Using the DETECT 1
cohort, the investigators created a test cohort of
3539 patients in 40 hospitals in the United King-
dom (ClinicalTrials.gov number, NCT02676180)
and a Swiss validation cohort of 656 persons.
Use of the HCRS score, which is based on the
patient’s age and sex, type of hematuria, and
smoking history, appeared to detect more can-
cers than were found by following the United
Kingdom’s National Institute for Health and
Care Excellence (NICE) guidelines® or the AUA
guidelines.” There is also another risk score,
which is not in general use.®

The AUA guidelines were updated in 2020,
through a panel created 2 years earlier by AUA
Education and Research (AUAER) and the Soci-

ety of Urodynamics, Female Pelvic Medicine and
Urogenital Reconstruction. The assessment now
favored is based on risk categories (Table 2). The
current guidelines comprise recommendations
that are intended to control costs and limit risks
associated with “overevaluation” of persons with
a low likelihood of having urinary tract cancer
while avoiding “underevaluation” of persons at
high risk. Not surprisingly, the guidelines sug-
gest a shared decision-making plan between
patient and clinician. Many other guidelines and
guidance documents®7? are available, and they
agree about the importance of not missing a
urinary tract cancer.

SUMMARY

Hematuria is an important sign that may con-
note serious disease, yet on many occasions no
specific cause is identified. A high index of sus-
picion and good communication between clini-
cian and patient can result in a reasoned and
reasonable approach to evaluation and therapy.

No potential conflict of interest relevant to this article was
reported.

Disclosure forms provided by the author are available with the
full text of this article at NEJM.org.
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