suaag 1 ucuiwiin (Nephrotic Syndrome(NS))

SRSTERTIE

ﬁigﬁusen?uﬁﬂéjazmy(Heavy proteinuria):(240 mg/m?/2uU (2960 mg/mz/ﬁ), Spot
urine protein/creatinine>2, tiu3U83O(Dipstick) 3* ;1 4.

owyy Juluidendn(Hypoalbuminemia): (2.5 g/dL).

yau(Oedema).

araznlsaludangy(Hypercholesterolaemia).

vurgca:
A . 2 T 2 o f T o o . @ o s &
taguiatUNSwIVYzN9uiawd28194i9, wag9j2niadaclufgniitsiunauiy
o & < 2 5 o o~ [v3 o
Bz digganasl2gavingsrnazvdivlvivcivyngdu.

° o

adutitstunaudavscwa299NS (Nomenclature on Nephrotic syndrome):

NS digzmJu3y (Remission of Nephrotic Syndrome):

Y

— nonggotiountuyuaIo(Urine protein dipstick): Uliulytiuesntulieijo § du
w3yjcAnise(trace)wdazutio.
—  9IMuUUoLASY.

NS dicdlusiudin(Relapse of Nephrotic Syndrome):

—  Dlyfusenlunesoiufivuicuusiscsigulazudo.

—  goumresoufiulgmiuuaufiveiu.

& b : 2 P53 . ege .
NSuinsuasvugjnrududodosedrgziisa8(Steroid-sensitive Nephrotic Syndrome

(SSNS)):

—  gmMugrnjunnIuneugrnusInnwdudodossviilagzissuwgidingo.



4. NS vidnsuazoualdnivdudadosdrasfisas(Steroid-resistant Nephrotic

Syndrome(SRNS)):

- gmwlgznuwwdyin tiSuniduladioutniilngeiises tdudo 4910

5. NS lnrl’ﬁy‘uﬁuzl’lasﬁSSU(Steroid-dependent Nephrotic Syndrome(SDNS)):

- msug::zmsjc‘;m*’mCtu”]ahg::ﬁs9&1?ucﬁsﬁucém‘tﬁsﬂmummﬁuﬁj&'hjé‘l.ugu.
—  Pufiududisutaosiinidgtadudwsfsey § wwtugeIstinesIniugngagyain
ftEInwanastivgdso.
6. NS vicdusiuducdas(Frequently relapsing Nephrotic Syndrome(FRNS)):
—  Wufiudu> 28 welusdeugiornitad ufiududo.
—  Wufivdu> ady oo tontE 12ida.
7. NS ticdusivducadcducdss(infrequently relapsing NS(IFRNS):
—  Wufiududsws uoatedou § 1-3 &3 Wwgoroalantély 12:dow.
. naudadscwa (az 190299 NS:
1. NS ﬁﬁémmmn(ldiopathic Nephrotic Syndrome):
- cﬂuUscwmzﬁﬁumﬂUzﬁgn‘Cucﬁn.
—  >90% Nzl unueiydazndy 10-100 way 50% §3ee 100.
—  mindzwnmuniunaniiunitiiosSnse:
e Minimal Change NS(>90%) msug::zmsjénﬂuﬁuﬂaﬁayuﬂgzﬁssu

e Focal Segmental Glomerulosclerosis (FSGS)
e Mesangioproliferative Glomerulonephritis(MSPGN)
e Membranous Nephropathy.

2. NS zn"’sgnmmn(Secondary Nephrotic Syndrome):
- mllam.uc%s: Hepatitis B/C, HIV, Malaria, Syphilis, Toxoplasmosis.

— Systemic/autoimmune disease: Systemic Lupus Erythematosus, Henoch-

Schonlein purpura, IgA nephropathy.



— ¢)at1197): Penocillamine, Gold, NSAID, Pamidronate, Interferon, Mercury, Heroin,

Lithium.

—  UzS9: Lymphoma, Leukemia.

3. tJuuaccasiacia(Congenital: 0-3céigw) (AL 2996n99Y(Infantile: 3cdiau-13).

IV. 9anaudiin:

1. Ysmdawzra: IS0, S0, 81 € Jsndnngudio.

2. naanasayny:

2.1 dignuoL, gL, uoLwMEouUL.

2.2.  02WGLIERSNYI: Dumre T FSGS waz MPGN (U= 50%).

2.3. ﬁs%mumccmssnasjﬁﬁmmcﬁsn?mzﬁuwuajugmﬁjcéu: HoTabto, 3y
(denssuventiu, ¢3ouliey, §mmmuﬁumsjasj‘cé®j@mﬁj(Glomerular
Filtration Rate) «az ﬁn%ucﬁuéuaswsmmcéuﬁu, gwlnggzinlsa ey U

toUuuilu.

V. mnmudzdivnigaiunaadans:

1.

Complete blood count.

owyy Julucdendn.

AN s Tudengy/ tadnuidsng).

sindiniuee)eds: mﬂneﬂém?ucﬁsméucinﬁsy(mild azotemia).

nongJjo: Tgﬁussn?uﬁﬂe}ja (3* - 4%, (fugjoildudendouniugeifie)aziin
(Microscopic hematuria), s’laue'Jjaci”JaJc59mz‘}’]czﬁuﬁaymcﬁﬂcwuﬁsﬁsyﬁu (gross
hematuria).

Sinlyta.

nunonn13&isiafi:

1. C3om SLE, MPGN, PSGN.

2. C4 & SLE.



3. ANA.

4. HBS antigen and HBC antibody, HVC antibody (tQ¢ HIV antibody.

8. (eS8l gy tdSn3ta(Kidney biopsy): wlud S0, wSanacdsdinmnsy

grougjhnududo.

& o o ° o &
VI. mnaudjuzildacundidivsaniuvaugiacy:

=

5.

6.

l’ﬁacﬁ’agmtau(Congestive Cardiac Failure).
wranhiu.

Protein Losing Enteropathy.

UaU31MNII2INK/ IS,

Hdivdgoudsntounida Wanmwzun8usEu: Nephritic Syndrome.

1
Loy

NScLunesuduudin <18 «ay >120, Hrdulunueidil WWaacjuzandSus.

o

Vi.  nawvduda:

o A o A o & o o
1. 81crwsuilsjmidisiisaniuluiguida.

2. Judanauganau;

2.1

2.2.

2.3.

2.4.

2.5.

delu wae Julowroziid)ladidudsniigntiv: voLwINROUUILCUUURL
SOV, mw%gmiau, gyouiisy, (Hudjodukendiounidl, Jeanwnaziu

Jegn.

S

duDu  wae  Judowioztidylainwitinige:  «3xdedeiejtionliidnigu

(cellulitis), (Hotiuiiadnizgy, Suigarden.

[{3

as o (23

Ustivdzae) § Sngwduintududen § smwuoudwasy: wnasliigwe
ccsj9*’10ﬁaaﬂu%ﬂcﬂuz‘}’]%?mmuﬁuﬁaﬁay 20% albumin (1 g/kg/fi) SoUNU
furosemide (1 mg/kg).

NIWELUNSISMIUDL: Andgynitégutiniiy, Sfincfie Warduuawnig<2 gm
/fi), 1Brtaugodydumnduiiu(hydrochlorothiazide, furosemide,

spironolactone).

F

nangjoungJtoueIu.UeJo(urine dipstick).



3. Judaniuducganrygnaucinduivigradlagziisay:
3.1, 2ouL.

3.2.  Strongyloides stercolaris.
3.3. TB.

4. Ui Prednisolone Bii9§3adi(Fiudigsrmavasucdaviud)lunasii SSNs:

nudadzcwan nududa

'
o

Eor

60 mg/mz/ﬁ 0] 2mg/kg/ﬁ (3330 60 mg/ﬁ), U‘flj?yﬁj ﬁ, Auyngd

4-6 9770,
navdudo SSNS

} Ay 40mg/m2/fi 9 1 5mg/kg/.u(gjgm 40 mg/.u) UIDR ny,
uav

e
20e

UC
ey Sutwe W 2-5 oy SoufuNMUANALHuLl.

tauzoWVToRgulin: (agulisy 12 90.

Relapsing SSNS:

60 mg/mz/ﬁ 0] 2mg/kg/ﬁ (9930 60 mg/ﬁ), U‘flj?yﬁjﬁﬁ BUNAIL)

JlyBuesnluiggotinoisu3bazuio.
Infrequent relapsing

Ay 40mg/m2/fi z;nf 1,5mg/kg/fi, U"lﬁ Ry gagoliey 490

INTVIANLOUEIRT.

'
o

60 mg/mz/ﬁ 0] 2mg/kg/ﬁ (3350 60 mg/ﬁ), U‘fljé‘yﬁjmﬁ Aund1 D

ltugesntuuigjodyolisu3bagudio.

Ay 40mg/m2/fi z;nf 1,5mg/kg/fi, U"lﬁ Ry gyoiiessitiou.

FRNS/SDNS SDNS % tdiSugacuuurlend tiBuclutd Prednisolone wuuus
Jtuzzomntingncdsidisysiivdrae) thsmiussnjudtoud

O0MmuBusiseigiens.




Wiasziin@ginuingegsjazfumiy Tawngoudiy Kay N
finc8e8ug wluldi prednisone ynglidisgnusulnlaezi

2 uNuay (fjeludticnuuIes ihSucuuuabcdonniu.

5. niulsgrlunudiduaiudilagsfisss(Corticosteroid sparing agents): 1 UNALT FRNS
(z SDNS AIMUzBugIs9)9Ne19=tisou.

5.1. Alkylating agents:

Cyclophosphamide: 2 mg/kg/ﬁ, 8-12 990 (2200819809390 168 mg/kg).

220TH  Cyclophosphamide AunaadinazdsmniugzniudjamnniuiisSudnd

lagzfsoy.

Chlorambucil: 0.1 - 0.2 mg/kg/fi, 8 918in(2zn10819:8.U8990 11.2 mg/kg) §j
Wudnnydenttsiizruin téuenamcycophosphamide.

nu e Tunw Alkylating (ussuiigejciudausa.

5.2. Calcineurin inhibitors(CNls):
— Cyclosporine: 4 -5 mg/kg/ﬁ, 2o/
— Tacrolimus: 0.1 mg/kg/fi, 2dhe/d ww Cyclosporine cﬁsczﬁumﬁﬁwztﬁuéﬂssaj
nefidguInus LEUE.
— eaTunu CNIs gagulisy 12cGew (Dogancingou ez ommuiivdudigan
gag.

6. naududasayiu SRNS:
6.1. CNis:

— Cyclosporine: 4 -5 mg/kg/ﬁ, 2o/ i,
— Tacrolimus: 0.1 mg/kg/ﬁ, ZCZﬁs/ﬁ.

- M 1-20.



6.2. 21'1i'lnilaamufimﬁ9ngj(Angiotensin-convening enzyme inhibitor(ACEI)):

enalapril: 0.2-0.6 mg/kg/ﬁ.

2
(V4 o

o a & 2 2 [ [V a & 2 P [V NV
7. n"l‘,lJl:ml:as(l:UstJlnSj]sm:ﬁU, anIvy9a Ul 999U (89NT)WIVN)IN(IYU

(cellulitis):

- Cefotaxime Uj Ceftriaxone é"@ucfﬁs Streptococcus pneumonia.

- Cloxacillin «cQz Ceftriaxone émzﬁucé’s Staphylococcus aureus.

8. tvigzzdnglrasuiionsussnisjo:

8.1. AuYINUAUELI=9ILWA.

s

8.2. fadininwingse Niumucdiudnagyigegniuduiivdiv.

E

8.3. Agyuilucwoipfuouudy § Dlyfusenlumigolugu(frdutdit sawin

oo

Gncnurggod dalng (Eutue o).

(9INeI1U91999

1. Kidney Disease Improving Global Outcome(KDIGO) guidelines 2012.

2. www.uptodate.com.

3. Nelson textbook; 19ed.

E
(=3

4. Souvanny Visanouyothin. wzeint2ditiducass Wuctin. Nephrotic syndrome, 2557: 131-

144.



Nephrotic Syndrome(NS)
I. Definition:
1. Heavy Proteinuria (240 mg/m?/hr (2960 mg/m?/day), Spot urine protein/creatinine > 2,
Dipstick 3*to 4*.
2. Hypoalbuminaemia (£2.5g/dL).
3. Oedema.

4. Hypercholesterolemia.

Note:
It is classically characterized by four clinical features above, but the first two are used
diagnostically because the last two may not be seen in all patients.
II. Nomenclature on Nephrotic syndrome:
2. Remission of NS:
— Urine protein dipstick negative or trace for 3 consecutive days.
— Resolution of edema.
3. Relapse of NS:
— Recurrence of severe proteinuria on 3 successive days.
— Often with a recurrence of edema.

5. Steroid-sensitive NS (SSNS):

— Remission in response to corticosteroid treatment alone.

4. Steroid-resistant NS(SRNS):

— Fail in remission after 4 weeks of corticosteroid treatment.

8. Steroid-dependent NS(SDNS):
— Respond to initial steroid treatment by developing complete remission.

— Relapse either while still receiving steroids, or within 2 weeks of discontinuation

of treatment following a steroid taper.



6. Frequently relapsing NS(FRNS):
— >2 episodes within 6months after initial therapy.

— >4 episodes in any 12-month period.

7. Infrequently relapsing NS(IFRNS):

— 1episode in 6months or 1-3 episodes in any 12months.

[1l. Classification and etiology of Nephrotic Syndrome:
4. Idiopathic NS:
— The most common form of childhood NS.
—  >90% of cases between 1 and 10 years of age and 50% after 10 years of age.
— Subdivided based on histologic finding:
e Minimal change NS(>90%) response to steroid therapy.
e Focal segmental glomerulosclerosis (FSGS).
e Mesangial proliferative glomerulonephritis(MSPGN).
e Membranoproliferative glomerulonephritis(MPGN).
e Membranous Nephropathy.
5. Secondary NS:
— Infections: Hepatitis B/C, HIV, Malaria, Syphilis, Toxoplasmosis.
— Systemic/autoimmune disease: Systemic Lupus Erythematosus, Henoch-
Schonlein purpura, IgA nephropathy.
— Drugs: Penocillamine, Gold, NSAID, Pamidronate, Interferon, Mercury, Heroin,
Lithium.
— Malignancy: Lymphoma, Leukemia.

6. Congenital NS(0 - 3months of age) and Infantile NS(3months-1year of age).

IV. Clinical approach:

1. Clinical history: primary, secondary (systemic diseases), drugs and family history.
2. Physical examination:

2.1.  Periorbital edema, ascites, peripheral edema.

2.2.  Hypertension: more often in FSGS and MPGN (approximately 50%).



2.3. Signs of a decreased effective circulatory volume: tachycardia, peripheral.
vasoconstriction, oliguria, decreased glomerular filtration rate(GFR), and

elevation of plasma renin, aldosterone, and norepinephrine.

V. Laboratory evaluation:

Complete blood count (CBC).

Hypoalbuminemia.

Hypercholesterolemia/Hyperlipidemia.

Assessment of renal function: BUN, Creatinine (mild azotemia).

Urinalysis: Proteinuria (3* - 4*), Microscopic hematuria (gross hematuria: unusual).

Electrolytes.

N oo v ok~ w N

Serologic evaluation:
1. Low C3:SLE, MPGN, PSGN.
2. Low C4:SLE.
3. ANA.
4. Hepatitis B surface antigen and hepatitis B core antibody, hepatitis C antibody,
and HIV antibody.

8. Kidney biopsy: is not performed unless there is no response to treatment.

VI. Differential Diagnosis for Generalised Oedema:

1. Congestive Cardiac Failure.
2. Liver Disease.
3. Protein Losing Enteropathy.
4. Oedema in malnutrition.

5. If macroscopic haematuria is present think of another diagnosis such as Nephritic

Syndrome.

6. Nephrotic Syndrome is uncommon in children <1 year old and >12 year old children; think

about other diagnoses.



VIl. Treatment:

1. Admit to hospital on first presentation.
2. Supportive therapy:
2.1. Identification and treatment of suspected thrombosis: asymmetric swelling in
extremity, respiratory distress, oliguria, gross hematuria, neurologic symptoms.
2.2. Identification and treatment of suspected infection: cellulitis, peritonitis, sepsis.
2.3. Maintenance or restoration of intravascular volume or severe edema: 20%
albumin (1 g/kg/day) with furosemide (1 mg/kg) may be needed in severe cases.
2.4. Management of edema: avoidance of excessive fluid intake, moderate restriction
of dietary salt (<2 gm sodium/day), judicious use of diuretics (hydrochlorothiazide,
furosemide, spironolactone).
2.5.  Daily urine dipstick.

7. Treat infection before starting corticosteroid:

7.1. Dental carries.
7.2. Strongyloides stercolaris.
7.3. TB.

4 Prednisolone once daily (morning) for SSNS:

Classification Treatment

60 mg/m?/day or 2mg/kg/day(max 60 mg/day) as a single

daily dose for 4—6 weeks.

Then 40 mg/m?/day or 1.5mg/kg(max 40 mg/day) on
Initial episode of SSNS
alternate-day as a single daily dose and continued for 2-5

months with tapering of the dose.

Total therapy for at least 12 weeks.

Relapsing SSNS:

60 mg/m?2/day or 2mg/kg/day (max 60 mg/day) as a single
Infrequent relapse daily dose until the child has been in complete remission

for at least 3 days.




Then 40 mg/m?/day or 1.5mg/kg as alternate-day dosing

for at least 4 weeks, then tapered.

Frequently relapsing (FR)
and

Steroid-dependent(SD)

Daily prednisone until the child has been in remission for at

least 3 days

Then alternate day prednisone for at least 3 months.

- Prednisolone be given on alternate-days in the lowest
dose to maintain remission without major adverse effects
in children with SD SSNS where alternate-day prednisolone
is not effective.

- Daily prednisolone be given during episodes of upper
respiratory tract and other infections to reduce the risk for
relapse in children with FR and SD SSNS already on

alternate-day prednisolone.

5. Corticosteroid-sparing agents for FR and SD SSNS: corticosteroid-sparing agents be prescribed

for children with FR SSNS and SD SSNS, who develop steroid-related adverse effects.

— Alkylating agents:

- Cyclophosphamide: 2 mg/kg/day for 8-12 weeks (maximum cumulative

dose 168 mg/kg). Cyclophosphamide not be started until the child has

achieved remission with corticosteroids.

- Chlorambucil: 0.1 - 0.2 mg/kg/day for 8 weeks (maximum cumulative dose

11.2 mg/kg) as an alternate to cyclophosphamide.

- Second courses of alkylating agents not be given.

— Calcineurin inhibitors(CNiIs):

- Cyclosporine: 4 - 5 mg/kg/day in 2 divided doses.

- Tacrolimus: 0.1 mg/kg/day in 2 divided doses be used instead of

cyclosporine when the cosmetic side-effect of cyclosporine are

unacceptable.

- CNIs be given for at least 12months, as most children will relapse when

CNiIs are stopped.




6. Treatment for SRNS:
6.1. Calcineurin inhibitors(CNI):
- Cyclosporine: 4 - 5 mg/kg/day in 2 divided doses.
- Tacrolimus: 0.1 mg/kg/day in 2 divided doses.
- CNIs be given for 1 - 2 years.
6.2. ACEI (enalapril): 0.2 - 0.6 mg/kg/day.
7. Infections (peritonitis, pneumonia or cellulitis): cefotaxime or ceftriaxone for Streptococcus

pneumonia/cloxacillin and ceftriaxone for Staphylococcus aureus.
8. Ondischarge FAMILY EDUCATION:
8.1. Take medicine as directed by your doctor

8.2.  If child has an infection they have increased risk of relapse of Nephrotic

Syndrome.

8.3.  Must represent to the doctor if oedema or increased protein in urine. (where

possible family can monitor for the urine at home by dipstick).

References:

1. KDIGO Guidelines 2012

2. www.uptodate.com

3. Nelson textbook; 19ed

4. Souvanny Visanouyothin. Common pediatric kidney diseases. Nephrotic syndrome,

2557: 131-144.
2351 (¢ SJUSIILOY:

as. Juiiaa vAud)zr: 2jo9rIVWYIAWUCL, WUN(NL2Y, Is)mitgayavisia.
naacniiogy:

Prof. Park Yong Hoon: Department of Pediatrics, Yeungnam University Daegu, Republic of

Korea.

dacdifySud 20/5/2018






