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SNPe: Tamm-Horsfall protein
wromodulin) 50%, albumin 40%,
EMW: protein 10%
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= <150 mg/d in adults
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Mechanisms of Proteinuria

Normal epithelium
Urinary space
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Capillary lumen
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Epithelial cell defects
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_«' : rreabsorptlon (proximal convoluted
ruee es)
= Tubular proteinuria
=3F ubular secretion
'-} ~ (Tamm-Horsfall protein)
4. overflow ( t plasma protein)

Overflow proteinuria
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- CHF

- Epinephrine
- Hypovolemia
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112:30rthostaticProteinuria =
S POS LJ aI proteinuria
AAA pOS|t|on
_Ar 0 escent male, thin & tall
-;’..“;-” < g/d In adults
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- = Unknown mechanism

(?glomerular hemodynamics)



17 ‘ 2 of Proteinuria: byitimes.
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L- PersistentProteinuria™

. = ') p05|t|ve urine protein
nal disease
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= | evere CHF

= Slgmflcance

- Need investigations and
management
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Larg imolecules (albumin, Ig, etc.)
SAmount > 500 mg/d in adults

f"':i%- sSouated with hematuria, edema,

~ hypoalbuminemia,
- hypercholesterolemia, hypertension



Type of Proteinuria; byssite’
212N n glomerularpl"‘t inuria

2;‘7 :.ff1 Tubular Proteinuria

a I molecules (B, microglobulin,
= _P ‘a,-microglobulin, etc.)

= Kmount < 1 g/d in adults
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fype. of Proteinuria: b
212 Non-glomerular pro
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SNGlncidence in Thalland
2 5= IJJ/e "II1 USA

J JJJJ» y transient

y 0.1% of persistent proteinuria
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Jiz RliGlitative met od
- _)jﬁ sticks
/o Sulfosalicylic acid
,_,/_P & emlquantltatl ve method
= - Spot urine protein: Cr ratio
3 ‘Quantitative method

- Timed urine collection
- Gold standard
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g SCreenir g me hod
= Arpligle) roup + tetrabromophenol

%yellow - blue green

== A EUITH
= '*-'-Ealse positive in alkaline urine, pyuria,

bacteriuria, hematuria, contamination with

vaginal discharge, detergents,
radiocontrast agents
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- HrsCJng tion R e protein
- r\JJ,Jth & LMWP
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e IC se p05|t|ve In high level of radiocontrast
= media, sulfonamide, penicillin,
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~ cephalosporin in urine
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Urine rotein-w

PSEemiqLa, 7 16 .
SholiUriheProtein)Creatinine

'a-j? =

= J\JJJ”HJJ alue in

_mo 2 yr : < 0.5
= 2yr : < 0.2
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: 20 mg/kg/d
: 22-25 mg/kg/d



Significant Proteigu% —

itive methoa

f sp.gr. < 1.015

- if sp.gr. > 1.015

mlquantltatl ve method

= 0.5 1f age 6 mo — 2 yr
== -.‘> 0 2 if age > 2 yr
— 3. Quantitative method

Normal : < 4 mg/m?2/hr
Abnormal : > 4 mg/m?2/hr
Nephrotic range : > 40 mg/m2/hr
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pirterential Diagnosis.

Orthostatic <10 yr

MCD 2-6yr N L N >2.0 High
edema cholesterol

FSGS HTN N,H NL N Variable Hematuria

TI UTI NH NL N <1.0 -
Polyuria
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Differential Diagnosis

Nephritis
syndrome

HTN

Purpura
Arthralgia

Malar rash

Arthalgia
Oral ulcer

N,H

N,L

N,L

Variable

Variable

Variable

Hematuria
High ASO

Hematuria

Hematuria

Hematuria

ANA+,
Anti-dsDNA+
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. Evaluation
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giansient J) ' hurla Hematuria, sign of renal diseases
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= "'; = Orthostatic test
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. Orthostatic proteinuria Persistent proteinuria
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Yearly follow up Further investigations
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= uatlon

__', Glomerular vs non- glomerular
= hematurla

‘o Differential diagnosis
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C/ HPF (spun)
Repeated)
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Typeiof Hematuria®

J JJJ,J“J‘J\" opic (gross) hematuria
J JJJJ“JU\ plc hematuria




Gross hematuria means blood
can be seen in the urine.

-

Microscopic hematuria means blood can be
seen only with a microscope.
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) Gro maturla 0.13%

- j’common cystitis

= o As nibtomatlc microscopic hematuria : 1%
= -—mostly transient

7_,’

- - if repeated UA: <0.5%
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) Glomg) er,JJJr J seases

J 'rrJfaczuf '

SNENTc) bglc conditions
J:;’ ;lass and hypercalciuria

‘natomlc abnormalities

.AAExerase
~ ® Drugs







| Avchild with !'ed/ piqk/tea-coloﬁli' r-igé,,.
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Jnl_(j tea-color urine
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Hx & PE

Urine dipstick Heme®

= ,. Bglobmurla Rbc @ - Drugs
,:Myoglob|nur|a - Food

—
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Hematuria



Ukine dlp.;LCkS far-heﬁTe‘"

" fJ/Jff jen'peroxide+ Hbor
1) /Jg !obm 4+ tetramethylbenzidine
— blue-green color

'FEa se .+ : alkaline urine (pH>9),
= contaminate with oxidizing agent

e

_0 False - : formalin, high concentration
~ of Vit C



DHllysiesFood Caused. Urine.@;mm

Beets o Rifampin
2b1ac '\._'“ Srries  Doxorubicin
J Fejef -colormg ¢ Nitrofurantoin
= P enolphthalem e Urate crystal
-«,."ffﬁloroqum e Porphyrin
s Deferoxamine ¢ Methemoglobin
¢ Ibuprofen e Homogentisic acid

¢ Tron sorbitol ® Tyrosinosis
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SNGIonierular hematuria  ® Non-glomerular
Bteaior colalcolor HEIBLOIE

1 Be - pink or red color
e cast; cellular cast

e - Initial, terminal
~ RJ" einuria > 2 +, hematuria

500 mg/d - blood clot
'(710 gross hematuria) - proteinuria < 2+

- - dysmorphic rbc > 30% (no gross hematuria)
- acanthocyte > 5% - normal rbc morphology



i ——










ACANTHOCYTE (SEM)
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Hematuria

Glomerular hematuria

Serum C,

[ I

L ow Normal
v v

-APSGN

-Shunt nephritis
-MPGN

-LN

Other glomerular

diseases

Extensive evaluation

Non-glomerular hematuria

Platelet count, PT, PTT
[

Abnormal Normal

Bleeding disorders

Urine C/S @

Urine Ca/Cr >0.2

b

UTI

!

Hypercalciuria

Renal U/S, VCUG, or IVP
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=APSG N -HSP
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N -HUS
=MPGN -Benign familial
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,:,.:_ gA nephropathy hematuria

-,;,-:__- -Alport syndrome



Differential D _Jg_.‘qna.s'ls
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Mo« J./Jff_/ fJ Jf ( Jj:"j—’ 5
paype ft‘f Iciuria -Polycystic kidney
~JrJJJ r‘; Jas SIS disease
_, -Wilm's tumor
= Renal vein -Hydronephrosis
j, ramb05|s -Bleeding disorders
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clinjczl. ViianEsid o)

SAEEHEMO ytlc streptococcus gr.A

) Prle errL , pyoderma
perlod 1-3 weeks

=5 fé nephritis syndrome

= _1‘51,
=9 ngh ASQ titer, anti-DNase B
® Low C;, normal (or low) C,
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Clirticz] yngnrestd, on
- Jl_.jcc rlterla

1z)0) >:‘~
AJ\JA"" , Anti-Smith, (LE cell)

[

= _Antiphospholipid Ab (lupus anticoagulant,
f -cantlcardlollpln, VDRL)
- -Renal biopsy (WHO Class I-VI)
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MEGN

inealananirestation:
sMicroscopic hematuria
SAcute nephritis syndrome

-

-Low, normal €3, Cy
-Renal biopsy
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Anepl apathy
erger neiﬂrropafb y)

Clirczl] .fj.l..l.f.lf dUOIIS

AJJJ ;;»..
=SV J)J.L_Ll“ / gltIS, diarrhea (1-3 d)
-'JJJJ“'J’JJ"F pIc hematuria
=EMICrosce plc hematuria & proteinuria
e;_i o (] rent gross hematuria
= cute nephritis syndrome

S"l' ——
ﬂIXEd
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-~ -Normal C;, C,
-Renal biopsy
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Clinigzlf rlzl]] estation
Age < 20 yr at onset
- HJ}E ble purpura

- -E wel angina

—
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= — omt symptoms
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“ ’-Lab

: = NOI‘mal C3, C4
- SKin or renal biopsy
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2bleody d iarrhea
STl J:ﬂl dysenterlae, EHEC
> J:} __”turla
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d thrombocytopenia, MAHA,
—— Jenal failure
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BenignFamilial Hematqt_'l;azv?;—
(dhink asemenl'h)@ran 2 'disease)
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Clirliezl/ LI ifestations
SAD (mr tly)

} e —4 chains of type IV collagen in GBM
— - FH -of hematuria (mostly microscopic)
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*" ormal eyes & ears
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Alport:Syndrome };'

NG I Eestatior
XD (me

: maJ e. |n of type IV collagen in GBM

: ”/,_,. terior lenticonus

"~ — FH of deafness, renal failure esp. in male
-l.ab

- Monoclonal Ab to OL-5 chain
- Gene seqguence
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— -»)-‘- A urine calcium > 4 mg/kg/d
__..,'pot . Urine Ca:Cr

- N

--;,;‘f"- age < 7 mo : > 0.86

/-18 mo : > 0.6

19 mo — 6 yr : > 0.42
> 6 yr : > 0.2
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SNIeft renal vein entrapment syndrome
JJ'-JQ_'[J_]‘:'I'—.'-'Q"-'I’. 0IN —
painy/asymptomatic

Abiagnosis: Doppler U/S, CT scan

Nutcracker syndrome . .
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