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T he  N ephrotic
Syndrom e

     Gera ld  B  A ppe l, M D
     V ivette  D ’A gati, M D

O b jectives –N ephrotic Syndrom e

• D efine the  nephrotic synd rom e.
• Rev iew  the  m echan ism  o f p ro te inu ria .
• D iscuss the  m echan ism s o f the  m a jo r

m an ifestat ions o f the  N S  –  edem a,
hyperlip idem ia , th rom botic  tendency

• D iscuss the  c lin ica l featu res and
patho logy  o f m a jo r c lin ica l fo rm s o f
the  N S  .

The  N ephrotic  Syndrom e

G lom eru la r D isease  assoc iated  w ith
heavy  a lbum inuria  ( >  3 -3 .5  g/day  )

Hypoa lbum inem ia
Edem a
Hyperlip idem ia
Throm botic  tendency

Genes is  o f H ypoa lbum inem ia

Hypoalbuminemia

Glomerular Disease

Proteinuri
a

Increased
albumin

catabolism
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P athogenes is  o f N ephrotic
Edem a

 Hypoa lbum inem ia:
 Low  o ncotic

p ressu re

 N a and  W ater
retention :
 H igh  hyd rostatic

p ressu re(Starling forces)

Pathogenes is  o f Edem a

Pathogenes is  o f Edem a Pathogenes is  o f Edem a

Therapy  o f Edem a in  N S

• Put p t on  low  N a+  d iet
• Use  o ra l loop  d iu ret ics
• Sart w  low  dose  -  doub le  doses
                           -  add  z aroxo lyn
                           -  + /- h igh  B ID  doses
• IV  d iu ret ics  and  co llo id  ra re ly  needed
• Goa l is  1 -2  #  edem a loss/  day

L ip idu ria  and  O va l Fat Bod ies
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To ta l Cho leste ro l Leve ls  in  100
Consecutive  N ephrotic  Synd . P ts

LD L  Cho leste ro l Leve ls  in  100
Consecutive  N ephrotic  Synd . P ts

T reatm ent o f H yperlip idem ia  o f the
N ephrotic  Syndrom e

• Se lect h igh  risk  p t ( h igh  LD L , low
HD L , un like ly  to  rap id ly  rem it )

• A ttem pt to  induce  a  rem iss ion  o f the
p rote inu ria  ( A CE i/A RBs , spec ific
im m unosuppress ives, e tc . )

• D ietary  Therapy
• M ed ica l Therapy  ( s tat ins +  )

T reatm ent P rinc ip les

 T reatm ent o f P rim ary  D isease-
O ften  im m une m odu lat ing
m ed ications

 Sym ptom atic  T reatm ent –
D iu ret ics , s tat ins , d ie t, in  som e
anticoagu lat ion

 Reduction  o f P ro te inu ria/S low ing
Prog ress ion
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Reduction  o f P ro te inu ria  and
S low ing  P rog ress ion

 B lood  p ressu re  reduction

 Inh ib it ion  o f the  ren in -
ang io tens in -a ldoste rone  ax is

M eta  A na lys is : Low er M ean  BP
Resu lts  in  S low er Rates o f D ec line  in
GFR  in  D iabetics  and  N on-D iabetics
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A CE-I Is  M ore  Renoprotective  than
Conventiona l Therapy  in  Type  1
D iabetes
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The E ffect o f A CE-I on  D iabetic
N ephropathy :T he Co llabo rative  S tudy  G roup

 Type 1  D M
w ith  U rine
A lb>500m g
/d

Lew is EJ, e t a l. N  Eng l J  M ed . 1993  N ov
11 ;329(20):1456 -62 .

48%  risk
reduction

C ase  1  –  8  year o ld  ch ild Case  1
 A n 8  year o ld  ch ild  p resents w ith  sw e lling

o f h is  eyes and  ank les . H e  has 4+
prote inu ria  on  u rine  d ipst ick

 O ther labs :
 BUN  8  m g/d l
 C reatin ine  0 .5  m g/d l
 A lbum in  2 .2  g/d l, se rum  cho leste ro l

400m g/dL
 24  hour u rine  p ro te in  6 .0  g/day  (no rm a l

<150m g)
 Sero log ic  tests a re  negative  o r no rm a l
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S ynonym s

 M in im a l Change  D isease
 N il D isease
 L ipo id  N ephros is
 Ch ildhood  N ephros is

Ev idence  fo r Im m uno log ic
D erangem ents in  N il
D isease
 V ira l in fections m ay p recede  onset o r

recrudescences.
 M ay fo llow  recent im m un izations.
 A lte red  in  v itro  response  to  m itogens.
 C ircu lat ing  lym phocytotox ins .
 A lte red  lym phocyte  subpopu lat ions.
 ↑ H LA  B -12
 A ssoc iat ion  w ith  Hodgk in ’s  D isease  and  o ther

lym phopro life rat ive  d isease

Pu rom yc in  A m inonuc leos ide  N ephros is
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Minimal Change Disease

• 5 -10%  A du lts  w ith  N S , >85%  ch ild ren
• Usua lly  sudden  onset, hvy  p ro te inu ria , and

edem a
•  HBP  30% , M ic rohem  30  % ,+/- Low  GFR
        (  vo lum e dep let ion  )
• Patho logy : LM -N l, IF -N eg , EM -FFP
• Course  : Respond  to  S trds , Re lapse , N o  RF

Case  1 : T reatm ent and  Course

 Predn isone  1m g/kg  w as started
 Furosem ide  w as  p rescribed  fo r edem a
 3  w eeks late r the  patient w as edem a-

free .
 U rine  d ipst ick  tests fo r p ro te in  w ere

negative .
 Predn isone  w as tapered  and  stopped  by

the  th ird  m onth

Case  2
 A  19  year o ld  fem a le  co llege  student

ga ins 12  pounds and  has low er extrem ity
edem a. Her phys ic ian  finds 4+
a lbum inuria .

 Labs:
 C reatin ine  1 .0  m g/d l
 A lbum in  is  2 .0  g/d l
 Cho leste ro l 425  m g/d l
 18g  p rote inu ria/day
 Sero log ic  tests a re  negative

 Cort icoste ro id  treatm ent is  w ithout
im provem ent.
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M CD  and  FSGS

 Separate  o r re lated  entit ies?
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S econdary  FSGS  due  to
A daptive  Responses

 Reflux nephropathy
 Rena l agenes is  (so lita ry  function ing

k idney)
 A ny Chron ic  Rena l D isease
 O bes ity

O bes ity -G lom eru la r “S tress”
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Focal Segmental
Glomerulosclerosis

• Increased  frequency  >  20%  N S  –  B lacks !
• In  adu lts  onset 2/3  N S , 1/3  p rote inu ria
• HBP  >  30  % , M ic rohem aturia  >30   % ,

rena l dysfunction   50   %
• Pred icto rs  o f ESRD : hvy p ro t.,B lks, h igh

creatin ine ,  on  BX  –  in t fib ros is  &  Co llapse
• Strds >50%  respsond, cytoxan , c yA , M M F
• Recurs 1/3  T xps-

C ase  3

 A  67  year o ld  Caucas ian  M a le  deve lops
ank le  edem a and  w e ight ga in .

 Labs:
 12  g  p ro te inu ria/day
 GFR  no rm a l (c reatin ine  1 .1  m g/d l)
 A lbum in  o f 1 .4  g/d l
 Cho leste ro l 635  m g/d l
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C ond it ions A ssoc iated  w ith
M em branous
G lom eru lopathy
  In fections

Hepatit is  B , H epatit is  C , secondary  and
congen ita l syph ilis , m a la ria , s ch istosom ias is

  D rugs
Go ld , p en ic illam ine , captop ril

  Co llagen  vascu la r d isease
SLE , H ash im oto ’s  thyro id it is , Rheum ato id
A rth rit is

  N eop las ia
Carc inom a ( lung , b reast, co lon , stom ach)

M em branous N ephropathy

• The m ost com m on etio logy  o f
id iopath ic  nephrotic  synd rom e in
w h ite  adu lts

• Course   variab le
• Rena l su rv iva l at 10  y : 65% -85%
• Rena l su rv iva l at 15  y : 60%
• Spontaneous rem iss ion  rate : 20% -

30%
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T reatm ent o f M em branous
N ephropathy

• Conservative  Therapy
• Cort icoste ro ids
• A lte rnating  S te ro ids –C ytotox ics
• Cyc lospo rine
• M ycopheno late
• A nti C5  A b , R itux im ab

Case  3 : Post B iopsy  Course
 A ll se ro log ic  tests a re  no rm a l
 N orm a l Co lonoscopy  and  CT

abdom en/chest
 3  days a fte r adm iss ion , he  deve lops a

du ll back ache  and  then  becom es acute ly
sho rt o f b reath .

 Chest X -ray  is  no rm a l
 A BG : pH=7 .45   pCO 2=30 ,   pO 2  =60  on

room  a ir
 CT  ang iog ram  is  requested

CT  ang iog ram : A bdom en CT  ang iog ram : Chest

Throm botic  A bnorm a lit ies  in  the
N ephrotic  Syndrom e

Increased  coagu lat ion  tendency
( p lat. h yperagg regab ility , h igh  fib rinogen

and  fib rinogen-fib rin  transfe r,  decreased
fibrino lys is,   low  anti-th rom b in  III )

D V T ,  RV T ,  pu lm onary  em bo li

M em branous N S  g reatest risk  (up  to  35%  )

M ost RV T  asym ptom atic  , but flank pa in ,
m icrohem aturia , low  GFR
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C ase  4
 A  38  year A A  fem a le  has had  Type  1

d iabetes s ince  the  age  o f 19 .
 She  has severe  ret inopathy  and  m u lt ip le

adm iss ions fo r lab ile  b lood  sugars .
 Her in te rn ist re fe rs  her fo r p ro te inu ria

w h ich  has gone  up  from  200m g/day  to
3 .2  g ram s. Her se rum  c reatin ine  is
1 .5m g/dL

 She  has experienced  a  22  pound  w e ight
ga in  and  p itt ing  edem a to  her th ighs.

 She  is  on  tw ice/da ily  insu lin  and  D ilt iazem

Case  4 : Phys ica l Exam

BP :160/102

Case  4 : O ptha lm o log ic  Exam
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T ypes o f D iabetes M e llitus

 Type I - Insu lin  D ependent
(hypo insu linem ic, ketotic ,
juven ile  onset)

 Type II - N on-Insu lin  D ependent
(N orm o insu linem ic , non-ketotic ,
m atu rity  onset)

Basem ent M em brane
Th icken ing  in  D iabetes M e llitus

V ascu la r BM
 G lom eru la r

Cap illa ries
 M usc le  Cap illa ries
 Retina l Cap illa ries
 A rterio les

O ther BM
 Rena l Tubu les
 M am m ary  D ucts
 Schw ann  Ce lls
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S tages o f D iabetic  Rena l
D isease
Type  1  D iabetes

 Stage  1
Hyperfi ltrat ion

 Stage  2
C lin ica lly  s ilent

 Stage  3  (A ER : 20 -
200ug/m in)
Inc ip ient N ephropathy

 Stage  4
O vert N ephropathy

 Stage  5
ESRD

2 3 4 51

Hyper-
filtration

Micro-
albuminuria

Proteinuria

Mesangial
Expansion

GBM
Thickening

Glomerulo-
sclerosis

M icroa lbum inuria           P ro te inu ria      ESRD

P rog ress ion  o f D iabetic
N ephropathy

Early  stage                              Late  stage
End  stage

Cu rrent S trateg ies to  L im it
Rena l In ju ry  in  D iabetic
N ephropathy

 B lood  p ressu re  reduction
 Inh ib it ion  o f the  ren in -

ang io tens in -a ldoste rone ax is

 B lood  sugar contro l
 M etabo lic  m an ipu lat ion

B lood  P ressu re  Targets

<130/80  m m Hg
<125/75  m m Hg

(N KF)

Rena l D isease
w ith  p ro te inu ria  >1
gram /day
or d iabetic  k idney  d isease

<130/80  m m Hg
(A D A , JN C  7 )

D iabetes M e llitus

<140/90  m m Hg
(JN C  7 )

Hypertens ion
(no  d iabetes o r rena l
d isease)

BP  Goa lC lin ica l S tatus

Case  4 :Fo llow  up
 Sym ptom atic

 Furosem ide 80m g +  M eto lazone  5m g
 Pravastatin  40m g

 Reduction  o f P ro te inu ria
 Ram ip ril 10m g+  C andesartan  16m g/day

 Edem a im proved  and  p rote inu ria
decreased  to  200m g/day

 Her GFR  how ever g radua lly  dete rio rated
over 6  years and  she  is  on  h em od ia lys is
aw a it ing  a  k idney  transp lant.
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C ase  5

 A  66  y  o  housew ife  w ith  severe
rheum ato id  a rth rit is  fo r 22  years
deve lops edem a. She  is  cu rrently  tak ing
no  m ed ications.

 Labs:
 9  g  p ro te inu ria/day
 Serum  c reatin ine  1 .2m g/day
 Sero log ic  tests a re  negative
 C reatin ine  c learance  o f 100  cc/m in

Rheum ato id  H ands
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A m y lo id
 LM : A  hom ogenous, hya line  e os inoph ilic

p ro te inaceous  substance .
 Spec ia l S ta ins :

 Congo  Red
 M ethy l V io le t
 Th ioflav in  t

 EM :
 F ib rilla r Constituent

 Random  arrays o f non-b ranch ing  fib rils , 80 -100Å  in
w id th , bead ing  w ith  55Å  period ic ity

 N on-F ib rilla r Constituents
 Pentam eric d iscs (A P  p rote in )

 X-ray  D iffract ion : beta  p leated  sheet
confo rm ation

A m y lo idos is

SA A -p rote in
(acute  phase
reactant)

Secondary
“A A ”

2 . Longstand ing
inflam m ato ry  o r
in fectious states

L ight cha insP rim ary
“A L”

1 . D ysp rote inem ias

P recurso r
P rote in

TypeCause

Chron ic  D iseases
A ssoc iated  w ith  “A A ”
A m y lo idos is
 Tubercu los is
 Leprosy
 Chron ic

O steom ye lit is
 Parap leg ia
 Chron ic

b ronch iectas is
 Cystic  F ib ros is

 Chron ic  Hero in
A dd ict ion

 Rheum ato id
A rth rit is

 Pso rias is
 Fam ilia l

M ed ite rranean
Fever
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C ase  5 : fo llow  up

 Sym ptom atic  treatm ent
 HCTZ 25m g qd

 Reduction  o f p ro te inu ria
 L is inop ril 10m g/day

 Rheum ato id  A rth rit is
 A nti TN F therapy

Conc lus ions

 G lom eru la r d isease  due  to
theN ephrotic  Syndrom e ( nephros is
) is  a  com m on cause  o f rena l
d isease .

 A  rena l b iopsy  and  good
nephropatho log ist a re  essentia l in
d iagnos is

 T reatm ent inc ludes BP  contro l, use
o f A CE-inh ib ito rs  in  add it ion  to
spec ific  and  sym ptom atic  therapy .

T he  End
(Et Cetera !)


