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NEPHROLOGY:RENAL TUBULAR ACIDOSIS

CHAPTER 1
RENAL TUBULAR ACIDOSIS

Renal Tubular Acidosis

Defect in renal tubules leading to Acidosis

Type I - defect in cell in tubules
!
so unable to excrffe ____inurine
leads to buildup in blood
!
Acidosis
| _|H
fedLg/ee)?
in -
urine
a/c/a - _____ RTA
e Urine pH »
e Associated with — -

e Etiology E Sjogren syndrome/cirrhosis/Amphotericin B/Sarcoidosis
Hyper Pth.

e Investigation -

EXTRA POINT

e NH,Cl —is excreted in distal tubules by
a-intercalated cell

y

So in distal RTA = pH willNOT)change

e Check urine pH - Infusionlof — again check urine pH
NH,C
[mild acid]
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NEPHROLOGY:RENAL TUBULAR ACIDOSIS

Type II RTA — Defect in tubule
— L
oCT Unable to aisorb
@ So leads to of blood
Bld
e a/c/a- RTA
e Associated with - but there is also(f)

in
So,____ RENAL STONE
e Urine pH = variable
e Etiology - Fanconi Synd./Amyloidosis/M.myeloma/Carbonic
[ ] anhydrase#

T

e Investigation —
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NEPHROLOGY:RENAL TUBULAR ACIDOSIS

Type IV [MC t
ype IV [ ypel MCC

JG cell « __ ‘—,
J
Renin J
J leads to met. Acidosis with
Angiotensin R

\)

Aldosteron @ﬂ pathology

T T Aldosterone receptor resistance

\ N
’-‘ ENaC H/|K

Can be seen = with the drugs which

° Eg -
- HIV / SCA
&4 SUMMARY
RTA TYPE 1 TYPE 11 TYPE 1V

Distal Proximal ,*;{dpg “B'd;g'-m@gn;g

Mechanism Unable to excrete |Unable to absorb Unable to excrete

Hyperkalemia

Renal stone [CaPO 4]

Investigation
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NEPHROLOGY:BARTTER SYNDROME

CHAPTER 2
BARTTER SYNDROME/GITTLEMEN SYNDROME/
LIDDLE SYNDROME

BARTTER SYNDROME

[Na* <

Ca™
/

Na*

e Loss of Nd in urine ~<:

N2Cl™

° K+l—)_

o Met.

LoH

e Hypercalciuria -

Hyponatremia -

water loss —

Thick ascending loop of Henle

l

channel

|

Na+ ENaC
oooooo Na+

KYH* K7H* |

|

—— 8

E K& Nd supplement

NSAID - GFR — loss of Na*& K/ water

[by

PG]
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NEPHROLOGY:GITTLEMAN SYNDROME

GITLEMAN SYNDROME — Defect in NaCl channel
& TRPM6 in DCT

J
Na
K+
—— & i |- =»Nd"| | Mg _
o] 11 (No)renal stone
LoH
“ |
Loss in
urine
&;‘ SUMMARY
BARTER GITELMAN
defect
In defect in
Na*
Bld. K*
H+
Additional loss
Ca”or Md*
BP ™/ ™/
Similar to
chronic use of
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NEPHROLOGY:LIDDLE SYNDROME

LIDDLE SYNDROME

Aldosteron [Adrenal]

Y

!

K*/H

H

Urine

Renin

)

Angiotensin

X

——)

K /H

Bld

Rx = ENaC # — Amiloride

‘-D Na'YH,0 T

+
Bld.» T Na HTN
TH,0

A feedback will | Renin

l
Low Renin HTN

FANCONI SYNDROME - defect of ___ [d/t Wilson disease/Tyrosinemia/

A

~——+

AA
HCO,
Glucose
MU. acid
'HCO,

Qf‘!“?" ] n

1))

\PO,

PCT

!

Urine

° HCO?loss -

GSD/Lead poisoning]
l
absorb HCO; /AA/U.acid/
Glucose/PO, in PCT
"

urine

e AA = growth
RTA [Type__] in

DR. PRIYANSH JAIN MEDICINE 8



NEPHROLOGY:BARTTER/GITTLE/LIDDLE

@ SUMMARY

CAPSULE

EFFERENTT
ARTERIOLE

HENLE'S LOQP

SYM

)
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NEPHROLOGY:INVESTIGATIONS IN NEPHROLOGY

CHAPTER 3
INVESTIGATIONS IN NEPHROLOGY

INVESTIGATION IN NEPHROLOGY
1) Urine Analysis
e pH=n)=
e Proteinuria
o
e Albuminuria (M-  mg/day

Microalbuminuria - mg/day

Macroalbuminuria — mg/day

e Difficult to collect 24 hr urine
J

So for spot analysis = used =

ACR
Al = <30 mg/gm
A2 = 30-300 mg/gm
A3 = >300 mg/gm

DR. PRIYANSH JAIN MEDICINE 10



NEPHROLOGY:INVESTIGATIONS IN NEPHROLOGY

e Nephrotic Range I: Protienuria — gm/day

Albuminuria = gm/day

e Orthostatic Protienuria

? ——> U. Protien — up to gm

Long standing

v

C/a. Protienuria

l

To confirm- collect U. Sample after

!

c/a —

!
Rx —

11 DR. PRIYANSH JAIN MEDICINE



NEPHROLOGY:INVESTIGATIONS IN NEPHROLOGY

e Hematuria - »3 RBC/HPFQ

=

---°| Dark color urine

N
i ]
o Cleag - JDark color urine
@J-RBC T
& supernatant ~
!
\)
y
Microscope
d
Morphology of RBC
I
J l
Dysmorphic/Acanthocyte Isomorphic
Crenated RBC l
RBC cast
J !
Glomerular
Isomorphic RBC
N~
Dysmorphic RBC RBC

DR. PRIYANSH JAIN MEDICINE 12



NEPHROLOGY:INVESTIGATIONS IN NEPHROLOGY e

e Other color of Urine

Yellow to Orange

Orange

White

Red — sun ixposure
Dark
|@—> after sometime
Dark

RBC cast Muddy Brown WBC cast

l

Fatty Cast
[Mal’rosi cross) l

13 DR. PRIYANSH JAIN MEDICINE



NEPHROLOGY:INVESTIGATIONS IN NEPHROLOGY
® Pyuria E >5 WBC/HIF

seen in

Sterile Pyuria - WBC But Bacteria

l

Seen in

e Leucocyte ESTERase test — to detect in urine

e Nitrate test — to detect in urine

e Urinary Crystal

Envelope Rhomboid
! l \ l

oo

Dumbbell shape Star sh;xped
| d

DR. PRIYANSH JAIN MEDICINE 14



NEPHROLOGY:INVESTIGATIONS IN NEPHROLOGY

[Renal stone leads to gastric symptom c/a - Reflex]

e Specific gravity

. = 1.020-1.030
of urine

e (N)- S.G. of urine > S.G. of plasma [1.010]

If S.G. of urine = S.G. of plasma
\

c/a -

\2

Seen in

GFR ESTIMATION

®- [>90 ml/min/1.73m"]

formula
E clearance [BEST]
clearance
J
During decline in kidney function, tubular secretion
of creatinine occurs — which may. GFR.

® Polyuria = >3 lit./day or >50 ml/kg/day
e Oligouria = <400 ml/day
® Anuria = <100 ml/day

15 DR. PRIYANSH JAIN MEDICINE



NEPHROLOGY:INVESTIGATIONS IN NEPHROLOGY

DMSA SCAN — to see — of Kidney

Vesicular-ureteric Reflex

A !

e J
| ¢
DT%A — to assess of Kidney

MARKER OF KIDNEY INJURY

, DCT injury
[NGAL]

PCT injury

[

Kidney injury marker - I
Neutrophil gelatinase associated lipocalin

3
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NEPHROLOGY:NEPHROTIC SYNDROME

i R
CHAPTER 4

NEPHROTIC SYNDROME )

GLOMERULAR DISEASE

e Nephrotic Syndrome
e Nephritic Syndrome

BoWMAN'S Space

) ~
\ \ 5 ¥ o AL ET NS
1(6& PPI-. 11 p = ."{'»‘b"‘.;l"“;n:'c;-i' »»“"
k7 CR A XY ol s e b .,,_:‘.
CPods cyr J L RAT ;f,f:? G AR &

. . . . »-.-w‘a”:( >.‘;..,t|.‘.l“j n":': ',. ... ‘. O
a Mol endeWhelicy P AR “epinel wmw S :,.'a:::",;,r;.,;-';'h_ ’;‘.,,. 'ﬁ
SR K oSN e g )

¢ PA‘.‘;O‘.g‘k-'\'..O‘x;\:"o _”hl:

R S TN o -

NEPHROTIC SYNDROME

Protienuria: /day
— Loss of Albumin [albuminuria gm/day]

Hypo-albuminemia —

— Loss of protein (© & antithrombin III — @ Risk of

— Loss of IgG -@ Risk of - .

— Compensa’rory@syn’rhesis Lipid —
by liver
T Fibrinogen —

DR. PRIYANSH JAIN MEDICINE 18



NEPHROLOGY:NEPHROTIC SYNDROME

Etiology — Renal » MC - Child —
- MC - Adult —
N
L,

— Systemic E [overall MCC of Nephrotic syndrome]

MINIMAL CHANGE DISEASE/LIPOID NEPHROSIS

Etiology I' — Idiopathic - Sometime d/t mutation of
c/a - type

— 2 — Drug —
— SLE/HIV/Hodgkin lymphoma

Pathology — Loss of foot process of. — —>

s \ = o5 < anerole
4 \
T { " v
% / \—Bowman

space

Endothliol
ctM

° Hematuria, HTN, S.creatinine —

19 DR. PRIYANSH JAIN MEDICINE



NEPHROLOGY:NEPHROTIC SYNDROME

e Light microscopy —
e Electron microscopy —
Also seen in — membranous nephropathy

— FSGS
Rx . - if resistant —» ->
E@ Standard Rx of Nephrotic syndrome
— To |} Proteinuria -
— Avoid excessive in diet
- Reduce to |, edema
-, [For Hyperlipidemia]

Complication = can convert in

MEMBRANOUS NEPHROPATHY
I—» Etiology I: I' - Idiopathic

Z > Hep. BAE.malaria>— can lead to DPGN

- Autoimmune disease — SLE/RA/Hashimoto’s

— Drug — NSAID

> Malignancy — GI/Lung

DR. PRIYANSH JAIN MEDICINE 20



NEPHROLOGY:NEPHROTIC SYNDROME

Pathology — M-PLA2 [Membrane associated phospho-lipase A2]

of podocytes becomes.

2
Formation of
\’
Formation of . [M-PLA2 Ag + IgG-4 + Complement]
Deposit in
[ ?
) p \ Q
o o " o ‘é.?“ spike FoRmah'on
g :" A af :\’A, LA DOMQ
Stage IV %?9 Stage I =
f " p D
thickomed o S{:J
Baoomemt™ membrane b"’b
/"\h ‘V {1 Stage 11

Complication — Highest risk
of among all
causes of nephrotic syndrome

Rx I: Standard Rx of nephrotic -

Modified Ponticeli Regime

|
[cyclophosphamide]

21 DR. PRIYANSH JAIN MEDICINE



NEPHROLOGY:NEPHROTIC SYNDROME

FOCAL SEGMENTAL'GLOMERULOSCLEROSIS

glomerulus is involved

Kidney Bx — min. 10 glomerulus

v v
%) >50%

Etiology P 1 — Idiopathic = sudden J
onset Segmental Focal Diffuse

\J
More severe
- 2 » HIV/DM/Reflux nephropathy/obesity/post nephrectomy
4c/a. Hep C

Insidious onset — Less severe

MCC of nephrotic syndrome in

Perihilar Tip Lesion Collapsing Cellular

Prognosis  Prognosis

DR. PRIYANSH JAIN MEDICINE 22
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NEPHROLOGY:NEPHRITIC SYNDROME
[ )

CHAPTER 5
NEPHRITIC SYNDROME

L »
NEPHRITIC SYNDROME

— Proteinuria

— Hematuria =

- HTN@® / Oligouria@®
IgA NEPHROPATHY / BERGER NEPHROPATHY

Pathogenesis: Defect in. antibody [galactose deficit]
l
So act as foreign particle
d
So antibody is formed c/a antibody
!

So, defective IgA + anti-glycan antibody — Immune complex

|
r- e 2 Deposit in

Mesangial IgAl-immune
complex deposition

proliferation
/N3

Release of pro-inflammatory and pro-fibrotic mediators Bl o001

AR

Inflammatory cell B  Uncontrolled Podocyte injury PTEC activation &
recruitment into > inflammatory & tubulointerstitial
glomeruli response glomerulosclerosis fibrosis
(€) » o (s) m

— Nephritic syndrome
— Bimodal age ~ Young —. Hematuria

Old -. Hematuria
— Can progress to

Filtration of IgAl-immune
complexes into urine

DR. PRIYANSH JAIN MEDICINE 24



NEPHROLOGY:NEPHRITIC SYNDROME

C/F — H/O. infection F/B

— Associated with -

— If. deposit

disease
disease

— Oxford classification —.

score

Rx — To | Proteinuria -
— HTN -

— Fish oil [omega-3] =

5 If Proteinuria [>1g/day] =

ACUTE POST-STREPTOCOCCAL G.N.
days

Pathogenesis |

Streptococcus — N —— .
[1/4/12/49] . Formation . deposit
Antigen — exotoxin - B Anti-streptolysin-ab
— plasminogen Anti-DNAase-ab
Anti-hyaluronidase-ab |
GN
Gross Hematuria
[Cola]
Skin impetigo /
e (3 level Or Pyoderma
|
months

25 DR. PRIYANSH JAIN MEDICINE



NEPHROLOGY:NEPHRITIC SYNDROME

Bx — If - appearance
— electron microscope -. appearance
Rx — Antibiotic -
E Low protein diet
BP control -
SUMMARY
IgA Nephropathy PSGN
e Sore throat —> Hematuria | ® Sore throat —— Hematuria
days days
e (3 level - e (3 level -
o If-— o If-—

DR. PRIYANSH JAIN MEDICINE 26




NEPHROLOGY:NEPHRITIC SYNDROME

MEMBRANO-PROLIFERATIVE GN [MPGN]
OR
LOBAR GN

Pathogenesis:

Ch. illness s Ch. deposition of
[malignancy
Autoimmune dis.]

l

Inflammation

l

Deposition of immune
complex &/or complement

RoWMAN'S Space

T , Baromomt muvp

AcEERmt [ 4 CPods eyn J
Q HAlTg endstheliof
c
opp
Types of MPGN
Only immune-complex Immune complex +
deposition complement deposition
! !
Steroid steroid

27 DR. PRIYANSH JAIN MEDICINE



NEPHROLOGY:NEPHRITIC SYNDROME

Dense Deposit Disease
(Membranoproliferative Glomerulonephritis)
Capillary Viewed by Electron Microscopy

Normal glomerular capillary

Dense deposit in basement membrane

RPGN

Pathology of I:Rup’rure of
RPGN Proliferation of

L Classification p Type I - G. Pasteur’s syndrome/anti-GBM disease
Type II = PSGN/IgA nephropathy/SLE
Type IIT — ANCA + GN [Wegner/C. Strauss]
Type IV — Mixed Variety [anti-GBM dis. + one more type]

RoWMAN'S sPau.

AcfErm- 4 CPods eyr J
artuod PRRIUEU epiMnel wm

enhde thelicy
cy
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NEPHROLOGY:ACUTE KIDNEY DISEASE

a )
CHAPTER 6

ACUTE KIDNEY DISEASE

ACUTE KIDNEY INJURY [AKI]

Definition: [® TinS. creatinine »0.3 mg/dl in 48hrs
e Tins. creoc‘x:rinine 1.5 times from baseline in 7 days
e U. Output <0.5ml/kg/hr for 6hrs

If

RIFLE Classification:
R - Risk — U. Output <0.5 ml/kg/hr x

I - Injury — U. Output <0.5 ml/kg/hr x
F - Failure — U. Output <0.5 ml/kg/hr x
L - loss of kidney function — Dialysis required for

E - ESRD — Dialysis require for

KDIGO Classification

U. Output. S. creatinine
Stage I |<0.5 ml/kg/hr x >0.3 mg/dl within
Stage II |<0.5 ml/kg/hr x 2-2.9 times from baseline
Stage III|<0.3 ml/kg/hr x >3 time or dialysis req.
Or Andria >12 hours

DR. PRIYANSH JAIN MEDICINE 30



NEPHROLOGY:ACUTE KIDNEY DISEASE

Causes of AKI

Post Renal

|
I
Pre-Renal :
I
I

———> Bld — Renal stone

l
|
| — Hydrouretronephrosis
|

— Prostatic obstruction
J Renal perfusion

[~ Shock ]
|- R.A obstruction|
[~Sev. Diarrhoea ]
- Burn

— Bladder stone

- Haemorrhage
[- HF/ACS L CO
[- Sepsis/Anaphylaxis/cirrhosis]» Systemic vasodilation
[NSAID/Amphotericin B/Contrast induced]—) AFF constriction
[RAAS # — | AT II] - EFF dilation

Renal causes
— a) Glomerular E

— b) Vascular I: HUS
- ¢) Tubular
Blockage -
- d) Drug —
Phases —. phase — from trigger to onset of effect
on kidney
-. phase C/F of AKI - Fluid J’r‘e’ren’rion
OR. Edema/ T BUN

[2 days - 2 weeks]
Renal replacement

31 DR. PRIYANSH JAIN MEDICINE



NEPHROLOGY:ACUTE KIDNEY DISEASE

—. phase —unable to. urine
(2 - 3 week)

— Recovery phase —

SUMMARY
Per-Renal Post-Renal
S.creatinine -
[</>]U. Na - 20 mEq/lit 20 mEq/lit
[</>] Fe Na - 1% 2%

[</>] Fe urea - 35% 35%
[</>]U. Osmol. - [ 500] [ 400]
[</>]S. Gravity - 1.018 1.018

cast cast

DR. PRIYANSH JAIN MEDICINE 32



NEPHROLOGY:CHRONIC KIDNEY DISEASE

CHAPTER 7
CHRONIC KIDNEY DISEASE

CHRONIC KIDNEY DISEASE

Risk factor — DM [mcc]
HTN/Family history
Recurrent UTI
Premature birth [ | Nephron reserve]

Stage of CKD GFR Albuminuria
I >90 ml/min Al - <30 mg/dl
Aﬁﬁ“gﬁg‘L@ 60-89 ml/min A2 - 30-300 mg/dl
Illa 45-59 ml/min A3 - >300 mg/dl
IIIb 30-44 ml/min
1Y 15-29 ml/min

Renal failure/V  0-14 ml/min

formula

33 DR. PRIYANSH JAIN MEDICINE



NEPHROLOGY:CHRONIC KIDNEY DISEASE

C/F — Fluid retention -
_ BPp —
— Sign of azotemia [

— Impotence.

| CKD —... Cd & active Vit.D, won....
|
PTH stimulation

> osteoclast

!

PTH

Renal

Rx
Inv. — BP / BS — Control ‘—>

— S. creatinine. — RAAS# to | Proteinuria

— Hb. > — Ist correct —. level

—s.cd’ S.PO, IInd - agent
\% Calcimimetic —

—Vit. D3. —— —— PO binder [

DR. PRIYANSH JAIN MEDICINE 34



NEPHROLOGY:CHRONIC KIDNEY DISEASE

K intake

binders -[:

For acute Hyperkalemia

1

- K
—)K+

Dialysis — Indication — A - [pH < 7.1]
E - [refractory hyper K]

From the dialysis
machine

——Radial artery

e AV fistula — patency
check -

Dialysate

clean blood refumed fo patient

® MCC of death on Ch. hemodialysis —
® Ch. hemodialysis — aluminium toxicity — (from diasylate)

35 DR. PRIYANSH JAIN MEDICINE
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NEPHROLOGY:RENAL TRANSPLANT & RENAL CYSTIC DISEASE

CHAPTER 8
RENAL TRANSPLANT & RENAL CYSTIC DISEASE

RENAL TRANSPLANT

— From donor — Kidney

— Recipient -

— HLA & Blood group matching

— MC infection after transplant —

CYSTIC KIDNEY DISEASE
e Autosomal dominant poly cystic kidney disease [ADPKD]
(Polycystin - 1)
L d/’rE PKD 1 gene - —

PKD 2 gene — -
(Polycystin - 2)

/\ > cyst in one kidney & in another

C/F— T Renal size -
— Hematuria, HTN
— Recurrent UTI
— Extra renal E

[ involvement]

— Can convert into CKD I:

Rx —

-

[ Risk of malignancy]o‘

37 DR. PRIYANSH JAIN MEDICINE



NEPHROLOGY:RENAL TRANSPLANT & RENAL CYSTIC DISEASE

AUTOSOMAL RECESSIVE POLYCYSTIC KIDNEY DISEASE

e Ch- defect
e C/F p kidney palpable at birth
EHepaﬁc fibrosis
Pul. Hypoplasia

JUVENILE NEPHROPATHIES
\)

Defect in

!
Cyst +

J. NEPHROPATHIES + R. PIGMENTOSA
l

Senior-Loken syndrome

I:: d/t. defect
e Medullary cystic disease = cyst + Renal stone

® Medullary sponge disease — cyst + Renal stone

ALPORT SYNDROME
!

chain of defect
! [type 1V]

thinning of basement membrane
2

DR. PRIYANSH JAIN MEDICINE 38



NEPHROLOGY:RENAL TRANSPLANT & RENAL CYSTIC DISEASE

GOOD - PASTUER SYNDROME

if only
Path sis: -
athogenesi Rendl N
involvement
HLA-DR-B1-15 — autoantibody
Defect against
Renal+lung
Involvement —°
M:F C/F ~
6:1

Patho. — Diffuse proliferative - Crescent —»
G.N. Formation

IF — linear deposit along basement membrane

e ANCA
e CxR -

39 DR. PRIYANSH JAIN MEDICINE
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