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Consensus Statement on
Evaluation of Hematuria

I ndian Pediatric Nephrology Group, I ndian
Academy of Pediatrics

Pediatricians frequently  encounter
hematuriain children. Theincidence of gross
hematuriain childrenisestimated to be0.13%.
In morethan half of the cases (56%) thisisdue
to an easily identifiable cause(l).
Asymptomatic microscopic hematuriaisten-
fold as prevalent as gross hematuria. Most
cases of microscopic hematuriain childrenare
transient, and with repeated eval uations, the
preval ence decreasesto lessthan 0.5%(2, 3).
Coexistent hematuriaand proteinuriasignal the
presence of significant renal disease.

Goalsfor theprimary care physicianinthe
management of achildwith hematuriaare:

1. Torecognizeand confirmthefinding of
hematuria

2. Toidentify common etiologies

3. Toidentify patientswith significant
urinary system disease that might
require further expertise in either
diagnosisor management.

An Expert Group Meeting of the Indian
Pediatric Nephrology Group was held on 25
November 2005 in Bangalore to formulate
recommendationsfor eval uation of patients
with hematuria(Annexure 1). The consensus
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statement isdesigned to identify the patient
with hematuriaand then utilizetheknowledge,
skills, and laboratory studies available to
proceed to an optimum management. The
objective of the proposed algorithms is to
provideapractical and systematic approach to
hematuria in children. It is intended to
discourage therandom and often unnecessary
useof laboratory investigationsin every child
with hematuria.

Confirmation of hematuriaand definitions

Children with hematuriamay cometo the
attention of the practitioner with one of the
following: (i) grosshematuria (ii) urinary or
other symptomswith theincidental finding of
microscopic hematuria; or (iii) inadvertent
discovery of microscopic hematuriaduring a
routineurinalysis.

A list of causes of hematuriaisgivenin
Tablesl andl. Childrenwith grosshematuria
seek attention with the primary compl aint of
passage of dark, “cola-colored” or “smoky”
urine. A small quantity of blood (1 mL in 1000
mL urine) isenoughto make urine appear red.
A positive dipstick reaction on urinalysis
should befollowed by aurine microscopy to
confirmthe presence of RBCsand/or casts.

The reagent strip reaction utilizes the
pseudoperoxidase activity of hemoglobin (or
myoglobin) to catalyze a reaction between
hydrogen peroxide and the chromogen
tetramethylbenzidineto produce an oxidized
chromogen, which hasagreen-bluecolor. Itis
important to briefly dipthestripintheurine, tap
off excess urine, and read the strip at the
recommended time (usually one minute)(4).
Dipsticks have asensitivity of 100 % and a
specificity of 99 %in detecting onetofivered
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TABLE I-Causesof Hematuria

Glomerular diseases

Non-glomer ular causes

Acutepost infectiousglomerulonephritis
IgA nephropathy*
Benignfamilial hematuria* t

Systemicinfections(malaria, leptospirosis,
infectiveendocarditis)
Membranoproliferative glomerulonephritis

Focal segmental glomerulosclerosis
Systemiclupuserythematosus
Hemolytic uremic syndromet
Henoch-Schonlein purpura
Alport'ssyndrome* T

Goodpasture'sdisease

Nephrolithiasis*
Hypercalciuria*

Viral hemorrhagiccystitis
Urinary tract infection

Vascular abnormalities: Renal veinor artery
thrombosi's, A-V malformations
Trauma, Tumors* T, Exercise

Hematologic
Hydronephrosis
Renal cystic diseaset

Medications: NSAIDs, anticoagul ants, cyclophos-
phamide, ritonavir, indinavir

Tuberculosis*
Munchaussen syndrome/ M unchaussen by proxy

* Causesof recurrent hematuria
+ Hematuriawith familial association

TABLE | I-Causesof Hematuriainthe Newborn

Renal veinthrombosis

Renal artery thrombosis

Autosomal recessive polycystickidney disease
Obstructiveuropathy

Urinary tract infection

Bleeding and clotting disorders

Trauma, bladder catheterization

blood cells (RBCs) per high power field
(hpf)(5).

Confirmation of hematuriaby microscopic
examination of the urine requires the
identification of morethan5 RBCs/ hpf (3, 6). It
isdoneby centrifuging 10 mL of afresh urine
sampleat 2000 rpm for 5 min, decanting the
supernatant and re-suspending thesediment in
the remaining 0.5 mL(4). The sediment is
examined by microscopy at high power,
counting RBCsintwenty fieldsand theaverage
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isreported. Inthe absence of grosshematuria,
the persistent finding of hematuriain at | east
two of three urinalyses, performed over 2-3
weeks, warrantsfurther evaluation(3,7,8). A
positivedipstick reaction and an absence of
RBCs and RBC casts in the urine suggest
hemoglobinuriaor myoglobinuria. A simple
testisto centrifuge afresh urine sampleand
evaluate the colour of the supernatant. In
hemoglobinuriathe supernatant fluid will be
clear pink with minimal or no deposits(9). In
hematuriathe supernatant will becloudy red or
dark brownwith RBC deposit. The absence of
hemoglobin, red cells, or myoglobin should
prompt asearch for other causes of red urine
sinceseveral substancesmay discolor theurine
(Tablelll)(10).

Categorizingthepatient with hematuria

Confirmed hematuria could be of either
glomerular or non-glomerular origin. A
detailed history, comprehensive physical
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examination and relevant laboratory testsare
indispensableto the evaluation of hematuria.
In patientswith true hematuriathe next stepin
evaluationislocalization of the bleeding. A

TABLE I lI1-Agentsthat may Color Urine

Red or pinkurine

Red cells, freehemogl obin, myoglobin,
Urates

Drugs: chloroquine, phenazopyridine
Beets, reddyesinfood

Porphyrins

Darkyellowor orange
Normal concentrated urine
Rifampicin, pyridium
Dark brownor black
Bilepigments
Methemoglobinemia
Homogentesicacid

history of early morning periorbital puffiness,
oliguria, dark urineand the presence of edema
and/or hypertension on examination, suggest a
glomerular cause. Hematuriadueto glomerular
causesispainless. Thepresenceof red cell casts
and preponderance of dysmorphic cellsarealso
consistent with glomerular bleeding(9,11,12).
Characteristics that help in distinguishing
between glomerular and nonglomerular
hematuriaaregiveninTablel V. Identification
of dysmorphic RBCsrequireslight microscopy
following stainingwith Wright'sstain (Figs. 1
and 2) or phase contrast microscopy. RBC
morphology should beexaminedin 100 RBCs
and the presence of greater then 20%
dysmorphic RBCsissuggestive of glomerular
hematuria with a sensitivity of 96%, and
specificity of 93%(9,13,14). RBC castsare best
seen at the edge of the cover slip, in an
undiluted (specific gravity greater than 1010),
uncentrifuged sample of fresh urine or urine

TABLE I V-Distinguishing Featuresof Glomerular and Non-Glomerular Hematuria

Features Glomerular diseases Non-glomerular causes
History
Dysuria Absent Presentin urethritisand cystitis
Systemiccomplaints Edema, fever, pharyngitis, FeverwithUTI, painwithcalculi
rash, arthralgia
Family history Deafness, hematuriain Alport’s May bepositivewith calculi and
syndrome hypercalcuria
Physical examination
Hypertension, edema Usually present Less common
Abdomina mass Absent Present in Wilm’s tumor, obstructive

Rash, arthritis

Schonlein purpura
Urinalysis
Color Brown, tea, cola
Proteinuria 2+ or more
Dysmorphic RBCs More than 20%
RBC casts Common
Crystals Absent

Lupus erythematosus, Henoch-

uropathy

Absent unless part of drug induced
interstitial nephritis

bright red, clots may be present
Lessthan 2+

Not common, less than 15%
Absent

Positive in few
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Fig.1 Microscopy of urinary sediment. Typical
appearance in non-glomerular hematuria:
RBCsareuniforminsizeand shape, alongwith
numerous polymor phs.

preservedin 1:1dilutionwith 10% formalin
(Fig. 3). RBC castsareahighly specific marker
for glomerulo-nephritis(11-15).

Proteinuriamay be present regardlessof the
cause of bleeding, but usually doesnot exceed
2+ (100 mg/dL) ondipstick evaluation, if the
only source of protein isfrom blood in the
urine. The combination of hematuria and
proteinuria (>100 mg/dL) indicates a
significant renal disease of glomerular origin.
Theamount of protein excreted i sassessed by
either determination of theratio of proteinto
creatinineinarandom sampleof urineor by the
quantitationintimed urine sample. Therenal
involvement, in most cases, correl atesdirectly
withthequantity of protein being excreted.

Glomerular hematuria

The most common glomerular cause of
grosshematuriain childrenispostinfectious
glomerulonephritis (PIGN). Indicators of
associated complications should be sought by
asking for history of headache, vomiting,
blurring of vision, altered sensorium, seizures
and breathlessness. A sore throat or skin
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Fig.2 Microscopy of urinary sediment. Typical
appearance of RBCsin glomerular hematuria:
RBCsaresmall and vary in size, shape, and
hemogl obin content.

infection within the past 2 to 4 weekswould
indicate poststreptococcal glomerulonephritis
(PSGN). A history of joint pains, skinrashes
and prolonged fever in adolescents is
suggestive of a collagen vascular disorder.
Pallor (anemia) can never be accounted for by
hematuria alone and other conditions like
systemic lupus erythematosus and bleeding
diathesisshould beconsidered. Skinrashesand
arthritis can occur in Henoch-Schonlein
purpuraand systemiclupuserythematosus.

Fig.3 Microscopy of urinary sediment. A cast
containing numerouserythrocytes, indicating
glomerulonephritis.
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Thefollowinginitial laboratory evaluations
should be performed: urinalysis, urine
culture, completeblood count, antistreptolysin
O antibodies (ASLO), blood urea, creatinine,
electrolytes and, whenever possible,
complement (C3) levels. If theseinvestigations
are suggestive of a recent streptococcal
infection, thediagnosisisPSGN. If thesetests
are negative and there is resolution of
symptoms, apresumptivediagnosisof PIGN
canbemade. Several bacteriaand viruseshave
been implicated inthe etiology of PIGN. A
patient withlow C3levelsshould befollowed
up, and re-tested after 12 weeksto ensurethat
theselevelshavereturnedtonormal. If features
of nephritispersist and/ or the diagnosisisnot
consistent with PIGN/ PSGN, the patient
should bereferred to apediatric nephrol ogist.
Though abiopsy isnot neededinmost children
with acute PIGN, it may be required if the
patient hassevereor progressiverenal failure,
nephrotic-rangeproteinuria, grosshematuriaor
hypertension persisting beyond 4 weeks(16).
Acute nephritic syndrome associated with
systemic features, absence of hypo-
complementemia or hypocomplementemia
persisting beyond 12 weeks may also need
biopsy(16). Many patients with PIGN may
show persistent microscopic hematuriafor up
totwoyears.

Rapidly progressive glomerulonephritis
(RPGN) presents with symptoms and signs
similar to PIGN, but laboratory studies show
progressive renal failure and renal biopsy
showscrescents. A patient with RPGN requires
the urgent attention of apediatric nephrologist
since prompt diagnosis by biopsy and
aggressiveimmunosuppressivetherapy may
prevent progressionto end stagerenal disease.

Microscopic hematuriamay beobservedin
20% of childrenwith minimal changenephrotic
syndrome; gross hematuriausually indicates
non-minimal changedisease.
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Hematuriamay occasionally berecurrent;
causesof recurrent grosshematuriaaregivenin
Tablel. Twodistinct patternsmay be observed:
with complete clearing of hematuria or
persi stent microscopic hematuriabetween the
episodes of grosshematuria. Thelatter is of
greater concern; amajority of these patientshas
IgA nephropathy or Alport's syndrome.
Recurrent gross hematuria, especially when
associated with infections (syninfectious)
suggests 1gA nephropathy, a diagnosis
confirmed by renal histol ogic demonstration of
mesangial depositsof IgA. Other conditions
presenting with hematuria and requiring
kidney biopsy for diagnosis are crescentic
glomerulonephritis, lupus nephritis, benign
familial hematuria, Alport'ssyndrome, inter-
stitial nephritis, membranoproliferative
glomerulonephritis, focal = segmental
glomerul osclerosisand Goodpasture disease.

Familial or hereditary hematuriamay be
benign, non-progressive (thin basement
membrane disease) or progressive (Alport's
syndrome). Early inthecourse, in Alport's
syndrome, hematuria may be found in the
absence of proteinuria. Alport'ssyndromeis
characterized by recurrent or persistent
microscopic hematuria, progressive renal
insufficiency and high-frequency, sensori-
neural hearing loss with ophthalmologic
defects (cataract, anterior lenticonus). The
diagnosis is confirmed on kidney biopsy,
including its electron microscopic
examination. Family history shouldinclude
guestions about hematuria, renal failure,
hearing lossor visual defects, nephrolithiasis
and bleeding diathesisinfirst-degreerelatives
(Tablel).

Non-Glomerular Hematuria

Common causes of non-glomerular
hematuriaareurinary tractinfection (UTI) and
nephrolithiasis. Cystitiscauseshematuriamore
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oftenthan upper urinary tract infection. Both
UTI and nephrolithiasis may cause painful
hematuria (flank pain or abdominal pain).
Other symptoms that may be present are
dysuria, frequency, urgency, and the patient
may have fever and costovertebral angle
tenderness. Hematuriaoccurringatinitiation or
termination of micturitionrepresentshematuria
of urethral or bladder origin. A urine culture
should be obtained. Significant bacterial
growth, indicative of UTI requiresantibiotic
treatment and further radiol ogical eval uation of
the genitourinary tract for obstruction,
vesicoureteric reflux, cystic disease and other
abnormalities.

A family history of renal calculi or renal
colicwith hematuriasuggestsurinary calculi.
Investigationsfor calculi include plain X-ray
and ultrasonography of kidneys, uretersand
bladder area. When the clinical suspicion of
calculi ishigh and the samearenot visualized
with theinvestigations mentioned above, non-
contrast helical computed tomography isthe
imaging modality of choice. A urine sample
should be sent for determination of the urine
calcium-creatinineratio. An abnormal result
should prompt a 24 hour urine collection to
confirmthediagnosisof hypercalciuria, except
in very young children in whom timed
collectionsareimpractical. Hypercalciuriais
considered to be present if the urine calcium/
creatinineratio of arandomurineisgreater than
that expected for age (<7 months: 0.8; 7-18
months: 0.6; 19 months-6 years: 0.4; >6years
0.2) and confirmed if the 24 hr urinecollection
for calciumis high (>4 mg/kg)(17). Hype-
rcal ciuriacan causerecurrent macroscopic and
occasional blood clots or microscopic
hematuriaprobably asaresult of irritation of
the uroepithelium by microcal culi. Children
withidiopathic hypercalciuriahaveincreased
urinary excretion of calcium despite normal
serum calcium levels. They may have
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hematuriaeven in the absence of calculi on
imaging studies. Some of these children
eventually do develop urolithiasis. Hyper-
calciuriacanal so occur inhypercal cemic states
such as hyperparathyroidism, prolonged
immobilization and vitamin D intoxication.
Evaluation of urinary uric acid may bedoneif
no other causefor hematuriaisfound(17).

Bleeding disordersand coagulation defects
may present asmicroscopic or grosshematuria.
For most patientswith classic hemophiliathe
diagnosis of hematuria has already been
established, but in some children with von
Willebrand disease, hematuriamay bethefirst
manifestation.

In achild with hematuria, an abdominal
mass may suggest atumor, hydronephrosisor
polycystickidney disease. The most common
malignant renal tumor in childhoodisWilm's
tumor.

Rarer causes

Transient hematuria may occur due to
trauma, strenuousexercise, infections, drugs,
toxins or menstruation. The hematuria is
directly related totheprimary disorder and will
disappear oncethe primary diseaseresolves
hencethese patientsdo not need evaluationin
detail.

Hematuriacan occur in 3-7% patientswith
sickle cell disease, due to renal papillary
necrosis. The diagnosisis suspected due to
clinical featuresand confirmed by hemoglobin
electrophoresis. Inyoung girlswithrecurrent
hematuria, it isimportant to inquire about a
history of abuseor insertion of avaginal foreign
body; the genital area must be examined for
signsof injury. A rare presentation of cyclical
hematuriain adolescent children is seen at
menarchein femaleswith congenital adrenal
hyperplasiaand virilization, who have been
raised asmales.
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Loin pain hematuriasyndromerefersto
episodesof unilateral or bilateral lumbar pain
accompanied by macroscopic or microscopic
hematuria. Thediagnosisismadeby exclusion
after patientsare shown to have normal renal
function, normal genitourinary system, no
infection, malignancy, hypercalciuria, nephro-
lithiasisand no previoustrauma. The patho-
genesis of thisconditionisunresolved. The
conditionisrareinchildren.

Referral to apaediatric surgeon or urologist
is required when a structural urogenital
abnormality, an obstructing cal culus or tumor
are suspected. Cystoscopy israrely neededin
childrenasaroutineinvestigation for achild
with non-glomerular hematuria.

| solated microscopichematuria

Parents of childrenwithisolated micro-
scopic hematuriashould bereassured that there
is time to plan a stepwise evaluation. The
dipstick and microscopic urinalysisshould be
repeated twicewithin 2weeks(11). Thoughit
hasbeen mentionedinliteraturethat aaurine
culturemay bedoneif achild has persistent
hematuria, particularly intheyounger child
where symptomsof UTI may not be apparent,
UTI presenting as isolated microscopic
hematuriaisvery rare. Renal ultrasonography
should be considered ascreening test becauseit
is noninvasive and provides important
information. The yield of renal ultrasono-
graphy for eval uation of an asymptomatic child
with microscopic hematuria is unproven,
however, itsvalueintermsof reassuranceis
significant(11).

Inasmall number of childrenwithisolated
mi croscopic hematuria, without proteinuriathe
cause of hematuriawill not befound and they
need to be kept under surveillance for the
devel opment of proteinuriaor other features of
anunderlying disorder. Unlessthepatient falls
into a category of illness that is easily
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identified, an early consultation should be
obtained with apediatric nephrologist, since
most will require additional expertise in
investigation and management(8).

Conclusions

The recommendations represent the
consensus view of the Indian Pediatric
Nephrology Group. They have been
formulated on the basi sof best current practice,
which is supported by studies published in
peer-reviewed journal sand the experience of
the Expert Group. They areintendedto provide
pediatricians with broad guidelines for
managing children with hematuria.
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