
NEPHROTIC SYNDROME

NS is charac erized i  heavy proteinuria, hypoalbuminemia, edema, and hyperlipidemia.

NS can ie divided in o; Idiopathic (mos  common), Secondary  o o her diseases or 

s ndromes, and Congenital.

Idiopathic Nephrotic Syndrome

INS is divided in o  he faollowing pa hological   pes:t- 1. Minimal Change NS; charac erized i 

efacemen  "fausion" ofa  he epi helial cell faoo  processes. 2. Focal Segmental 

Glomerulosclerosis; charac erized i  mesangial prolifaeraton and segmen al scarring. 3. 

Membranous Nephropathy; charac erized i   hickening ofa iasemen  memirane wi h 

suiepi helial deposi es. 4. Other types include: Mesangial Prolifaeraton & 

Memiranoprolifaeratve

Glomerulonephrits (  pe 1 & 2).   Comparison between: MCNS FSGS MN

 Frequency:e 75% 10% 5%  Nephrotce iynd:e 100% 90% 80%  Aiympe proteinuria:e 0% 10% 

20%  oyperteniion:e 10% 20% ?

 oematuria:e ≈15% ≈70% 60%  Reiponiee toe iteroid:e >90% 20% 50%

 crogreiiione toe ESRD:e No Usuall  Occasionall  Path.  Proteinuria & Hypoalbuminemia is 

due  o ↑ permeaiili   ofa  he

glomerular capillar  wall.  Edema is due  o h poaliuminemia which → ↓ plasma oncotc 

pressure and  ransudaton ofa fuid farom  he in ravascular compar men   o  he in ersttal 

space. The reducton in in ravascular volume decreases renal

perfausion pressure → actvaton ofa renint-angio ensint-aldos erone

s s em & antdiuretc hormone → ↑ reaisorpton ofa sodium & wa er. However,  his  heor  

does no  appl   o all paten s wi h NS.



 Hyperlipidemia is due  o hepatc lipopro ein s n hesis (stmula ed i  h poaliuminemia) 

comiined wi h ↓ lipid ca aiolism due  o urinar  loss

ofa lipopro ein lipase. C.M. NS usuall  occur ie ween 2-6 yr. MCNS  end  o occur in  oung 

children, whereas FSGS is  end  o occur in older children. The inital episode and suisequen  

relapses ma  faollow minor

infections or sometmes insect bite.

Children usuall  presen  wi h mild periorbital & lower extremities edema. Then edema 

iecomes generalized wi h developmen  ofa ascites, pleural efusions, and genital edema.

O her s mp oms include: irri aiili  , anorexia, aidominal pain, & diarrhea. D.Dx. 

Glomerulonephritdis, Pro eint-losing en eropa h , Pro ein malnu riton (kwashiorker), 

Hepatc faailure, and Congestve HF. Inv.  Urine should ie examined faor Proteinuria (3+, 4+, 

or > 3.5 g/24 hr) and protein/creatinine rato (>2). Note: Onlye thee 1ite ioidinge ofe urinee ate 

morninge ihoulde iee e Paminede toe e Pcludee orthoitatce protenuria.e  Serum Albumin <2.5 g/dL.

 Serum Cholesterol (>200 mg/dL) & Triglyceride are eleva ed.  Serum Urea & Creatinine, 

as well as C3 & C4 are typically normal.  Renal Biopsy is not routinely indicated unless 

 here is suspicion ofa diseases o her  han MCNS e.g. Age <1  r or >12  r, Famil  hx ofa renal

disease, Ex rarenal findings (ar hrits, rash, anemia), h per ension, Hema uria, Pulmonar  

edema, Renal insufficienc , H pot-

complemen emia, or Resis ance  o s eroid Rx. Rx. Corticosteroids are  he corners one in Rx 

ofa NS; iu  rule out TB

infaecton iefaore s artng immunosuppressive Rx. Prednisone orally, 60 mg/m2/da  or 2 

mg/kg/da  (max. 60) as single dose in morning faor 4-6 wk (≈ 1 mo).

Then  he dose should ie  apered  o 40 mg/m2 or 1.5 mg/kg every other day faor a period 

ranging farom 8 wk  o 5 mo, wi h  apering ofa  he dose. The response  o s eroid usuall  occurs

wi hin 5 wk ofa dail  s eroid Rx

which manifaes ed as –ve (or  race) proteinuria for 3 consecutive days.



Children wi h  1st episode with mild to moderate edema can ie managed as outpatient i 

 he faollowing (in additon  o prednisone):t- 1. ↓ Salt intake "Noe addede ialt".

2. Oral Diuretics; iu  should ie used wi h cauton due  o  he risk ofa  hromioemiolism. 

Children wi h  severe edema, should ie hospitalized & managed i   he

faollowing (in additon  o prednisone):t- 1. Fluid restriction (in additon  o sodium res ricton) 

ma  ie necessar  ifa  he child is h pona remic. Swollen scro um ma  ie eleva ed. 2. 

Diuretics e.g. faurosemide orall  or IV, 1–2 mg/kg/dose. 3. Ifa  he aiove measures are not 

efectve, give 25% albumin IV (0.5-1

g/kg/dose) slowl  & faollowed i  faurosemide. Relapse in NS: Man  children wi h NS will 

experience a  leas  1 relapse

wi h  he same faea ures (i.e. 3+ or 4+ pro einuria wi h edema), especiall  when  here is shor  

inital course ofa s eroid.  Frequent Relapsers; relapse ≥ 4 in 1  r.

 Steroid Dependent; relapse whereas on al erna et-da  or wi hin 1 mo

ofa s opping s eroid Rx.  Steroid Resistant; faailure  o respond  o dail  prednisone Rx wi hin 8

wk.

Rx of relapse is by the same dose of prednisone until remission,  he

regimen is  hen swi ched  o al erna et-da   herap  faor varies depending on  he farequenc  ofa 

relapses ofa  he individual child; whereas paten s

who are frequent relapsers, steroid dependent, or resistant are candida e faor al ernatve 

agen s, especiall  ifa  he child sufers severe SE ofa cortcos eroids. These agen s include:t-  

Cyclophosphamide; 2 mg/kg/da  as a single oral dose faor a  o al duraton 8–12 wk. I  usuall 

given wi h al erna et-da  prednisone Rx. SE; Neu ropenia,  hus i  should ie wi hheld ifa WBC 

coun  <5,000/mm3.

 Other immunosuppressant agents include: C closporine, Tacrolimus, M cophenola e, 

Levamisole (anthelmen hic!), & Ri uximai.

 ACE inhibitors & Angiotensin II blockers ma  ie helpfaul as adjunc  Rx  o ↓ pro einuria in 

s eroidt-resis an  paten s.



Cx.

 Infection; i  is  he major Cx ofa NS, i  is mainl  due  o immune deficienc 

which caused i  man  faac ors. Spontaneous bacterial peritonitis is

 he mos  farequen    pe ofa infaecton, al hough sepsis, pneumonia, cellulits, and UTI ma  also 

occur. S. pneumoniae is  he mos  common organism causing peri onits as well as o her 

Gram –ve iac eria e.g. E.

coli.

Note: Cortcoiteroidie R Pe uiuallye maike feiere ande othere iignie ofe infammaton,e thuie ite neede 

highe inde Pe ofe iuipicione fore infectone comiinede withe aggreiiiiee R P

afere D P.e Vaccinations, especiall  "pol valen " pneumococcal, varicella &

infuenza vaccines can ie given during remission or low dose al erna et-

da  s eroids.  Thromboembolism; i  is uncommon Cx due  o ↑ pro hromiotc faac ors (↑ 

fiirinogen level,  hromioc  osis, hemoconcen raton, relatve

immoiilizaton) and ↓ fiirinol tc faac ors (urinar  losses ofa ant hromiin III, pro eins C and 

S),  hus overaggressive diuresis should ie avoided and use ofa indwelling ca he ers is limi ed. 

However, antt-

coagulaton Px is not recommended unless  here is previous

 hromioemiolic even .  Hyperlipidemia; CVS even s e.g. MI is rare in children.  

Psychological efects; paten  wi h NS should ie considered as normal

ra her  han "ill person", especiall  during remission.

 SE of Corticosteroids; ieee undere R Pe ofe aithma


