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> Cogflnges | N’ pediatric patients

- rlv‘fﬂrl,ﬁ, a alene accounts for about 30%
of il dren referred to a pediatric
n:vé _r@logy clinic.
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*révalence of hematuria tends to Increase
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‘?-j' ‘with age during childhood and
- adolescence.
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Author Location Age
Dodge Galveston 6—12 6070
1976 years
Vehaskari |Finland 8 — 15 8954
1979 EENS
~ [Murakami |Japan 6—-14 560,000
11991 years
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nce of Rematuria in 2 or more
LIfle)E 5 Clmens
— rJJin in girls than boys throughout childhood

—_—— Ee‘ﬁds o Increase with age throughout
—-h == vt:hﬂdhood and adolescence
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= O 05 to 3% of school age children
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pEclinyamdividualsiexcrete 1-2 million RBC's/day
(150 O/rr ute)
5_F§ C s/ Apf oni a centrifuged urine specimen

‘5_ ﬁematurla = red, brown, “coke-colored”,
-'-_5;:'- = R’y, or other color
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~ — Often very worrisome to parents
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K Mlcroscoplc hematuria = > 5 RBC’s/ hpf on urine
specimen but no discoloration of urine.
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= Hrloer str. r tests
Solheieluidine |mpregnated buffered with peroxide
- rlr‘mO'ﬂ catalyzes oxidation reaction

- Jf*:“:‘f]-;_) s color change Iin presence of
flefae) glebini or myoglobin

—_E moglobln may be free or within RBC’s

= = Dipstick more sensitive for free hemoglobin than for

= '“:-_— s Diffuse vs. speckled
- — Detects as few as 2-5 intact RBC's

— False + with hypochlorite or microbial peroxidase with
UTI
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> Mlier nge DI Examination is' essential.
resm Irine centrfuged in a conical tube
J_ ﬂder phase contrast microscope

emerular hematuria:

_ : =3 Great Vvariation in size, shape, and hemoglobin
~ content between RBC's.
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— -~ = May also have RBC cast or heavy proteinuria

— Nonglomerular hematuria:
® Uniform size and shape of RBC’s, no casts
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Other pigments

Hematuria
Myoglobinuria
Hemogloblnurla
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=% CeIIuIar elements of microscopy

S

Hematuria Myoglobln_urla_
Hemoglobinuria
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- rlemoglr pIntiria
—JrlU umlne sulfonamides

= Chemi als C0O,, chloroform, fava beans,
__--ﬂ:EE fthalene oxalic acid, phenylhydrazine,
== ~ Spake venom, tin

=— ~-;_——_=-EX6I’CISG, cold, intravascular hemolysis
- Myoglobinuria
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SAISES Of REC

“HDISC olorwm rlne

—JrlUJ "henytom phenephthalein, phenothiazides,
O/rlflll: , rifampin, chloroguine, deferoxamine

=0) g S and dyes: blackberries, beets, vegetable
= #. ;*

- __,...1.—

== Internal pigments: bilirubin, urates (red diaper

= -

— - syndrome), porphyrins, metabolic errors
- (alcaptonuria, tyrosinosis, homogentisic acid)



Glomerular

Tubulointerstitial
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=EHEION OF

PSAGN

Lupus

IgA, HSP

MPGN

RPGN

Alport’s, benign hematuria
FSGS, NIL

M G N '-..'. Renal w=in

nephrosclerosis

Infection

AT N Eladder I."'
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trauma

cystic kidney disease
nephrocalcinosis
nephrolithasis

Vascular

RVT
malformations

Tumor

Upper collecting system

Renal artery
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A

urolithasis, hypercalcuria !
hydronephrosis
trauma

vascular malformations
papillary necrosis
infection

Lower collecting system

infection

foreign body

trauma

urolithasis

tumor

drugs (cyclophosphamide)
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0% ,cases I children 2 to 12" years of age
2:1 ff]rl 2r female ratio

Vel [ow either pharyngeal or skin infection
— e\ ;n |f treated with antibiotics

== %rupt enset of nephritic syndrome following a
ﬁ—..
= latent period averaging 10 days after

streptococcal infection

e Clinical presentation varies from mild hematuria
to severe hypertension or renal insufficiency.

—

——

‘

—
e



D)
G

J

lorpe Ior]e

T

--—-

s_r. coccal Acute
Dlag 1

SN EPNILIC S syndrome with no other systemic
Jum or S mptoms

streptococcal antibody
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Test Frequency
(%0) =

Anti- ASO>200 Todd units 60
streptococcal Antihyal>1:512 63 :—':1
antibodies Streptozyme>1:200 89 S

Immunoglobins | S 19G>1600mg/dl 90

S IgM>150mg/dI 85
| Other RF > 1:32 44 =
~ | immunologic Decreased C, 89 —
| studies Cryoglobulins 73 E
= < -
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IGLSTIE o ococcal Acute

BIErL IoneT:)ﬂﬁﬂ& Cllnlc Course
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2 Grele|UfelN]g nprovement in acute Symptoms
oVEITdl r@ 3 WeekKs

o (ijg;:f resolutlon In 6 to 12 months

= SHisto bglc riesolution may take as long as 2
.-;._ﬂ,ears

= Prognosis = excellent



——

| s ‘;_-J—*
IGRNIEL e@%_— _

e il

2 (omrru r sentation’ s grosSs hematurla
g UF 8

- C3 ]_a i rmal

==Con firmation is on renal biopsy — same

Ihology as HSP

j*‘ﬂ' reatment?

“® Prognosis is related to presence of
proteinuria or hypertension
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S Y/SH ermm‘- SCulitis: affecting multlple ergans
il — "rpurlc rash in essentially all’ patients
J_ —J;- 30% with abdominal pain, GI bleeding
= JoIn its = in 66% with arthralgias and arthritis
i neys — In 50% with hematuria to more severe with

S —

J_,.aJ,:.“[E)ng term complications

e

— = Clinical diagnosis
s Treatment?
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AIBOTt'Ss syndreme- ———

&) (elo} inheritance

SNBSS fiom mutation in gene for alpha-5 chain
of Oer ent membrane collagen

> Asjse) I8 fed Withi sensineural deafness and
A1y rtensmn

h_.l.-

= SiEemale carriers have less urinary findings and

———_

-~ ra rely develop renal failure.

~ * Hypertension and hematuria often develop
- during childhood with renal failure in teens or as
young adult.
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> No oy r , RBEC’S With positive urine dipstick for
OJoorJ

Vil pre ent With dark urine

4 vaﬁﬁe With strenuous exercise In the heat

h_l-l-l

1—_;_’_' ‘especially if dehydration is present
=

~ = Can progress to ARF if not promptly treated

-® Rapid diagnosis, fluid replacement, and
alkalinization of the urine can improve outcome
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calicium: = 4'mg kg/d In tlmed urine

e OC rmu _hg with Ur Ca/Cr ratio
== 0.2 in school-aged children and adults

- -..-h-_

— ©=0.6 in infants from 6 to 12 months of age
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-~ —>0.8In Infants < 6 months of age

— Not completely diagnostic as calcium
excretion varies with meals
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> Ocel 27 35% of children with: isolated
hema L)_

Jm el nts with hematuria, hypercalcuria Is
:e;common in:

R

= Patlents with a family history of nephrolithasis
— Patients with gross hematuria
— Patients with calcium oxalate crystals on urinalysis
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- ResoJ_L;L-"‘fé' 'of both micrescopic and gross
’mernsrt( liareceurs in 70-60%

SMSVpErcalcuria may be episodic

= lé-}' of children with hypercalcuria
= developed nephrolithasis over 5 year
ﬁ_ =
- fellow-up

-® Jreatment Is probably not merited unless
nephrolithasis develops

e
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Ures ofiien difficult to follow:

the Primary Care Physician

Rge Jnize and confirm the presence of
= [iematuria

__'—,-r—"'

-y

ﬂ 1dent|fy common etiologies

—— Select those patients with potentially more
: significant problems related to hematuria for
referral
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MIRECS0NS| C nildren are seen and discovered
{0 rJrlve? ematurla
= Onsi of gress hematuria

_ ﬂset oft urinary or other symptoms with a
ﬁndlng of hematuria

-.r:“ — Routine visit where urinalysis Is required

"o Vlost commonly discovered with dipstick +
for blood
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SVICIOSCopIC examination of centrlfuged
Lriple
— .:? F s/hpf
at urinalysis with microscopic exam

“’35 RBC s/hpf in three specimens collected
over a few weeks period
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> Mier oscg‘e 'C'hematurla with clinical
L/IfJOF_F 1S
. r\_ﬁ ntomatic microscopic hematuria

: EISDJ ated)

| ‘;; ASymptomatlc microscopic hematuria with
proteinuria
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Caveat: Severity of the disease generally varies with the degree of the
hemturia and with the presence of proteinuria.
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Jie cause

EC OJHJ/rI

.5' =

Perineal irritation Acute nephritis
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AlgeYithm for.Gross: Hematuria™"

Gross Hematuria -

History and PE

Urine culture, CBC, S Cr
C3, Ur Ca/Cr

Renal ultrasound

Persists
1 week

Persists Resolved

No D

Refer to £/U

Diven and Travis, Pediatr Nephrol 14:65,2000.

nephrologist
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> Deflpes ssouated symptems Ifi present
— emefﬁ - fever, malaise, pain, HTN, edema

— N U mary tract: rash, arthritis, jaundice,
- res| rratory, Gl, etc.

= ?rmary tract: dysurla frequency, enuresis, edema,
_:,_-.-- - HTN

%éé*ljnnalys,ls for protein

-

e Determine category
— Micrescopic hematuria with clinical symptoms
— Asymptomatic microscopic hematuria
— Asymptematic microscopic hematuria with proteinuria
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ViGHescopIC Hematurla with Clinicaliss
Syuilgie 1 _ _

S RVIEEN Je by of etlologles A thiS group

JfJI:‘QFN‘ , renal; rheumatoloegic, iImmunelegic, lower
lJrJert ract disease, tumors, vascular disease,

- hen atologlc drug-related, and others

'~,f_ﬁ_€- ably the most difficult for the primary care
= pﬁysmlan

| ‘—-ﬂnless a clear diagnosis Is readily apparent,
~  these probably need to be referred to a
nephrologist.

e
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A"r
Symptems

Seaturia with Clinical

Microscopic Hematuria
With Clinical Symptoms

- Symptom-specific
e evaluation
ik |

g ‘3

~ | Unexplained Diagnosis

Complicated Straight-forward

_ wr .—
=

nephrologist Resolution, F/U

Diven and Travis, Pediatr Nephrol 14:65, 2000.

Refer to




ASyimpLor atlc Mlcroscw
NEIaturia 1

- Cofligldy Wlth prevalence of 0.4 to 4.1%
gf e Jmlrl depending on criteria used to
rlen e hematuria

slcatlon for repeat urinalysis over the
EXt few weeks

t_—--'—

= No further investigation unless hematuria
IS persistent over these few weeks
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AlgpKtm Tor Asymptomatic P

ViSHescopic Hematuria

Asymptomatic microscopic
hematuria

Repeat UA 2-3 X
Over 2-3 weeks

Persists Resolved

F/Uq3
months

Persists 1 year:
Refer to nephrologist Ur Ca/Cr, familial UA

Diven and Travis, Pediatr Nephrol 14:65, 2000.



Asymptomatic Microscopic S
Selnaturia WltfH?"r—etelnurla

R COIMIMONI WIth preva ence of about O 0)6)%6)

- (fJJJf]fr‘ﬂ significant renal disease tend to be
I rmJ,,,e OUp 1IN epidemiologic surveys

SN GWEVET, Spontaneous resolution may occur in
sesimany as 50% In this category during follow-

T
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= & fPresence of proteinuria strongly suggests
- glomerular origin of hematuria

~* Presence of significant renal disorder Is
correlated with the amount of proteinuria



AlGeHUTRINGE Asympiematic
VISESEopIc-Hematuriawithps S

Asymptomatic Microscopic
Hematuria with proteinuria

Quantitate Ur protein

Dip protein +

>4mg/m?2/hr or

< 2
- UrPr/Cr=0.2 4mg/me/hr or

Ur Pr/Cr<0.2

= Repeat UA
— Over 2-3 weeks

|

Hematuria Hematuria &

only Proteinuria
resolved

Hematuria &

Proteinuria

\4

/
Refer to Nephrologist

F/U as Asymptomatic
Diven and TraViS, Pediatr NephrOI 14:65, 2000. Mlcroscoplc Hematurla
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S common in' pediatric patients.

“for the primary care physician are to:
Ecogy _ Jize and confirm the presence of hematuria.
é'fi fify the common etiologies.

= ::-F* ct patients who need referral to pediatric
,a.aff:- nephrologlst

--=_.——-—

s i complete urinalysis is the first step in the
~evaluation of hematuria.

=
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