


*Plo Known 0 TIPTA-GS (Tnferctifial Fibrosis Tubular Atrophy  Glomeru losclerosis)

- Rate of fall of GRR alter 3d deade — 0-2 ml/min/fyear

Rate of GEQ fall (ml _/minfqr)
- (av2ey « Dicpetic  Nephropathy Q-10
* Chronic  Qlomerulo  Nephritis 6-9
* Tschemic  Nephropathy 4-6
o Chranie tubulo interctitial disease Q-4
« ADPKD =)
o KDIGO Claificetion
Persistent albuminuria categories
description and range
A1l A2 A3
Prognosis of CKD by GFR N T
and albuminuria categories: 0".::; o Moderately Severely
KDIGO 2012 incr:‘:tleasye d increased increased
<30 mg/g 30-300 mg/g >300 mg/g
<8 mg/mmol 3-30 mg/mmol | >30 mg/mmol
G1 Normal or high 290
E
Ro | G2 Mildly decreased 60-89
E Mildly to moderately
z E G3a | gecreased 45-59
g .§ Moderately to
'g = G30 | severely decreased D=4¢
g g
L] G4 Severely decreased 15-29
[
o
(&)

G5 | Kidney failure ):ESR D] <15




Manifestations of CKD

* Haemdtological [ Anaemia
Abnormal Haemostaais

Soseular [ Cardiac  p Tschemic  (asaular diease
Heatt failure
Hypertengian

Left ventricular Ht{per?LFUDhL/ C LVH)
Per cardite

« Bane mineral dReage

* Fluid impalance

« Hyperkakmia

- Endocrine  Abnormalities
* Skin abnormalifes

* T and Nuhitimal abnormalifies

. Uremia

+Mjc cvse 0f death- Coronary Priery dizeage
°3Jfrongeg+ Risk Factor for pmgresgiqn— Profcinuda

* Strongest  morphdlagical  predicior- Degree of tubulointerstial damage
Con blopsy)




Uremia

e Uinical Peatures of uremian appear when e(pgmamr/mn/ 173

» Pathophysiology| ® Covsequence of  accumuladion of 4owin  that normally undergo ecretion

Com3eguenceS

@ Consequence of lose OF gther kidney funchiong  Like  Huid
and clecholyte homeostagis € hormome  tegulation:

©) Dmgyp_ggive systemic.  inflammation and its voseular and nutrtioval
(emgequences -

o Tncreoged (evele of PTH, FGF-23 , ingultn, prolactn

* Thereaged levels of  oeude phage reactants (F(bﬁnogeh . C-reachive pmkin)
* Decreased lkvele of negatie acute phase readunts (nlbumin , Letuim)
* Decreased levels af  yitamin D, calcium, estrogen

Electrolyte digorderg

* Sodium|e Novmal leyela of sodium is ceen in CKD-

« Dotaggium

* Hyponatremia may be Qen if waker infake exceeds the capacity
of yenal wakr clegrance -

* T hyponatremia  occurs,  vespands o fuid  vestricHon

* Hyperkaleria oy be precipitated i Certain Settings  like
2 infake, hemolysi¢, haemorrhage, metafolic acidovia-

* Acid bage balance| ¢ gqrly CKD -

Novrmal — anion Qap ‘mefabolic  acidesie

* Bdvanced CKD- Migh Onion gap wetabolic acidesis-




Anaemia in CKD

e Lffects

«Cakeq Iin CKD

«Nature,

« Hb <iogldl (s considered angemio in CkD
* Target Hb - 1l g/d|
* Hb>13g[dl wan increase risk of Sroke.

* Angemia Starts oppearing in CKD stage T1-

® Gn indeperdentally increase rofe of (PR fall-

© Drogreszfcm o LUH — diagholic heart failure
G4 cardiovaxey lar mor*lulﬁ'q

© Aoolute or relabive erythropoiehn de%danu{
Erythropoietin ~ Produced by peritubular fibroblagts in
inttrstiiom  (corkex ¢ ouder medolla) i
L resporige o HIF THypaxia Inducible Pactor]
Acts an JTAK-2 receptors
@ Anaemia of Chrnic dicease
® T deficiency anaemia
@D  Pacathormone, (PTH) — cavzes Pone Marrow Hbrogle
() Uremia - bleeding

® By [Folafe/ other nubitional deffciercies

Hypo prolierati ve.




7

© (orect Tron deficency anaemia

* 4 Cemifin £500ng[m T Tndicative 6F IDA in (KD
PeAT <30

* Oral ivon preparatng ave not Useful

* Daenteral ivon  preparationer Tron Sucrose (200mg in 4 dese)
{ Ferric Carboxymaltase (1 q)
ferric  isomaltfage (1:59)

-Fe deficit = 29 % Bux (lu-WB) ] + (000 (For iron stores)

@ Enythropoietin thempy

*Can be given ag:

0) Recombinant  human erythropoietin  (istgeneration)
'Tl/Q - 8 hre

« Doge - 90-50 upite /kg X Jtmes [week -
o Route - IV/ Subcutoneots -

£) Darbepoetin 0lpha (2nd gen)
*Advantages- () (bng TI,QCQS hrg) Caiven ance a week]
® Thereased catbohydrate Combertt
@ More galic 0cid residues

¢) Epoetin beta (2d gen)
* longest Ty, (luphre) Cgiven omce [roonth)

* Ofher hanves Methoxy Polyethylene G lycol
- Continuous erythro poietin receptor achvadtor
[Cerd]

o Problems  in giving erythropoictin- ¢ Styoke
e MI
o HTN




Vagceular and Bone mineral digeage in CKD

« CaleiFication

oCKD & q Glate of accelarated atherpsclerosis  due 4o -

Q) 1 oxidiced  LDL

) 1 Lipoprofein o

c) Losg of fefuin in urne

d) 1 agymmelrical dimefhyl argining

e) 1 PTHY
¢ Ytatiog are not recommendad in CkD-

CKD —  Trreversible calcification

— Tupes
Tnhma) Diffuce medial
* tarly Slogeq *lade §+qg e

* PTH independent * PTH deperdent

) kD ——— > | Nephran number

Hyperphogphatemio

Converfs normal! endothelial cells to Osteoblagic
J

Osleoblaets  +mp Ca* and cause Trreversible Calcification

® In Glage W/W of CKD phosphatonin (FGE 23) s secreked from
oQefocytet -

OSefocytes —— > EQF -23

p ~
Tnhibits « -1 hydroxylage acte fn Klotho receptors
Q i+ 125 dihyd i Tnhibi {
5 (oH) VitDy l%&:lcmj Ij/nLD3 _ﬂhlbl\ts reabgorption of phogphorug
I Serum Cat? Qeqictaince  develops afler gome time
)
Qetondary T i PTH Hyperphophatemia

\—> Caleificatian




* High Bone turnover gtate

* TypeQ

*Seen  in 9ol cages oF CKD

. Charaderieed by ™PTH
T Ohogphoru
v Ca®?
U Calcitriol

«Due 4o Mced PTH, there ic () Teed Bane formation
(b) 1¢ed Bane Rewrption

- Hence bane doee nat get mineralised e bane contine
Galclom  Phosphate  insfead of (Calciom  Hydroxyapahie
\!
Bene pain
*@Qone prone Io Froctureg

« PH  promoles  Bone marow fibrogis 4 Diffuse medial CalaRiadion

« Bone tissue  Wwhich ® replaced 18 met  just replaced by
Donee - Fibrous Hewe efe are nvolved 1n  replacement -
Hence it g «ulled Osteitic Librosa Gyshica-

. Radilogical Findings of Osteitis Fibrosa (ystica

(D Subperiogteal resorption @n  radial eide  of proximal 9 midile
phalanges of &nd & 3rd Fingers -

@ Browm's  turor (Localised Collecian 0f mactophages)

*Secondary Hypemarathytoidism - o 1 pTy

* M Boepharoug
o Ul

o Tertiaty  Hyperparathy toidiam - Long gtanding cagee of 2 HyperPara thymidism |

OVele High BTH > 1500 [)9|W\‘
* M aldum
* M Phagpharoug




» Parathyroidectomy

() R of Hyperphaephatemia

La nthanum

Pure  Phogphate binderc { Cevelarer
L Sucrmferric 0xy hydroxide

(@) Reduce PTH

L Calcum enging teceptor aganist - Cinacalcet
(uge only i SerumCa™ 705 mgldl)

e T¢ Calcium levele very low (<1§ mgldl)
(alcum  covtaining  phogphate  binders [ cacoy 5 Ca acefate]

o If calcium & Phosphorug afe [ow (Rare) - Vitamin Da(CholecqlciFemD
% 60000 TU fweek X €4imes

High PTH +
| [ l [ I
High High 9 High P Low P
Normal Ca Hiih Co \/eni low Ca Low (a-

l

Phogphate Cinacalcet Ca** Containing Vitamin D
Binders Phosphate  Binder

# Restrict  Phospherus  awtining  Rood - (dairy \ nuts efc) -

Indications  in_ CKD

O Refroctory  Hypercalcemio. € Bane diease
@ Refrachovy proritis
@ Severe Calcifiation.




* Low Bone turnover State

Adynamic Bape digease

&

* Seen  in Feraleg

Cauagians
Diabeticy

Patients on pertoneal  dialyais
* More Hek Ffor Frackures § Calofication:

* Charockrised by  low PH  Levelg
L causes in CkD T Caldum supplements
Vitamin D
High (aluum in dialysate
AMuminium in dialysate

Cut off ol Caleum Supplements-




Cardiac Manifestationg in CKD

*CKD % otade of accelarafed athernsclerogic

eMahifedatime | O Aete (omnary Kndrome [ Tschemic vagular disecge -

e Beet marker of ACS in CkD - Troponin T

L

Stardard marker for
myocardial injury

¥ Cardial fopaning are elevated in CKD without evidence of ischemia.
Hence Serial mearurements are meeded -

* Tnducible Techemia  fest _E% Tread mill  test
) Dobutamine S$trews Echo-

* Angiogram
¥ Poceline  EKG 1S hag ho value

*MJC cause of death in CKD - Myecardial Infarchon .
® Heart fajfure
® Hypertencian  Clow BP Carries O poover prognodis in CRD ag
it gignifies poor left ventvicwlar funcHan)
©  Leftr ventrioular Hypertrophy

© Pericarditis - dve to advanced uremia.

s A fym of low prestue pubmanary edema cah glko occur fn advanced  CKD-
b Snowe  Bat Wing  disiribution of alueolar edema fuid on chegt x-ray:



Nervoug eystem manifestationg in CKD

eUremic  Encephalopathy

o Uremic Neurz_)pq{-hq

* Dialyeis dementia

* QOtherg

 Occurs when GFR < 10mMl /min

* Showe (007, respange fo dialyeR -

« Clf - Blixed gondorium, Gait ¢  Speech abnormalitiee -

« Small fibre ; Digtal to provimal involvement:
« Jengory motor in  nature
o Lower limbg involved predominantly
o Polyneuropathy
Due fo  Aluminium
* Selzures
- Tuwitdhing
- RestleR leg syndrome
* Hiccopg

* CromPs

% Most wmman neurological manifestalian- Periphera) Newsropathy -

# Most Gwmen  cuse of Cﬁn\ful%fm% in CkD- Wader Tntoxicatiom

e Occurs due to  aceumolaton of  Guanido Succinic acid



Endocrine manifeatationg in CKD

* Hypoglycemia | « Tnsulin removal impaired due o CKD - Plasma lewele of
insulin ~ femain  Slightty fo moderately  elevated -

* Decrenged Renal glucrnedgenesis Qo amiributes 4o hypoglycemia

* Levels of Q) LOL - Normal
b) Triglycerides - A
) HDL -\

d) Oxidised LDL — 4
@) Lipoprofein o- T
£) ApoB € ApoC- 2

* Uormohe [evele | « Prolackip  *

* Tesfosterone [Estradio) Vv
* FSH ¢ tH 7

* (orfisol 7

° QH N
* Tngdlin (ke growth factove v
* Tyq T
e T3 ¥

o reverSe Tz T




Skin Manifestations in CKD

o Xerosis

* Uremic Prosritis
L B - Opioid Koppa agoniet - NalFurafine

* Classical gkin lesion in CKD - Prurigo Nedularis
* Calcemic. uUrernic arteriopathy / Calelphylaxis
Occlusion of dermal vessels producing Serers Skih necros(s:
- Precipitated by warfarin
L & Sodium thiosulphate
£WMmMR
Stop Cat?
* Nephrogenic.  fibrosing  dermotopathy

Frogressive subeutaneots induration CeSpedaHL/ arms 4 legs)




QT manifestationg in CKD

o Uremic felor - Udne [tke odour onm breath
o (ashitis | Peptic dicease [ Mueoxal Oleers -

* Uremic (T bleeding

Malnutrhion = CKD is Stafe of protein cadaholishn-

*  Anorexia

* (onshipation-  Worgened by irem & Calelum Supplemends:

o Malnutition  InHammahion  Atherolclems(s Syndrome,




