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What is the definition of CKD?

for
> 3 months

with
implications
for health.
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What is the definition of CKD?

Abnormal

Ubuminuria (AER > 30 may/, ' ALR >30maqg |l >
Urine sediment abnormalities

Electrolyte and other abnormalities due to tubular disorders
Abnormalities detected by histology

Structural abnormalities detected by imaging

History of kidney transplantation

Decreased GFR GFR <60 ml/min/1.73 m* IGFR ca
Abbreviations: CXD, chvonk kidney disease, GFR glomerular filtration rate.
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Causes of CKD




Chronic glomerulonephritis
Chrnnlc pyelonephritis

Renal stones &
Obstructive uropathy
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CKD Classification
What is GFR?

Glomerular
Filtration GFR:

The quantity of glomerular
filtrate formed in all nephrons of

Tubular both kidneys / min.

Reabsorption




CKD Classification
How GFR is Estimated or Measured?

Exogenous
Filtration Markers

Complicated & Costy

En

Filtration Markers

nous

eGFR is not Measured GFR

Inulin, iothalamate,

EDTA, diethylene
triamine pentaacetic

acid, iohexol

Creatinine Clearance
(CrCl)

eGFR equations
(age, sex, race, and

"\

body size, in addition to

serum creatinine,
cystatin)
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The Five Stages of Chronic Kidney Disease

oy Pt

Normal or High Function

Mildly Decreased Function

Stage 3b

Stage 4

Stage 5

30-44%

15to 29%

Less than 15%

Mildly to Moderately Decreased
Function

Moderately to Severely
Decreased

Severely Decreased Function

Kidney Failure

Adapted from the KDIGO Clinical Practice Guidelines for the Evauation and Management of Chronic Kianey Disease: Kigney int Suppi. 2013; 3:1-163.




Asymptomatic Disease

Especially early despite the

accumulation of harmful
metabolites

Incidental finding of urine
abnormalities or raised creatinine

Is there a role for CKD Screening
Programs?

Whom to screen?
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Manifestations of chronic renal failure

— Renal failure is a multisystem disease

Body fluids Polyuria Metabolic acidosis

Metabolic acidosis Reduced H* excretion

Abnormal levels of Na*, K*,  Loss of tubular function

Ca%t, PO4

Hematologic Anemia, excess bleeding Impaired erythropoietin

Cardiovascular Hypertension, edema Activation of
renin—angiotensin system

Gastrointestinal tract  Anorexia, nausea Accumulation of metabolic
wastes

Neurologic Uremic encephalopathy Accumulation of ammonia
and nitrogenous waste

Musculoskeletal Muscle and bone weakness Loss of calcium and

(“Renal Osteodystrophy”) minerals



Normal kidney on ultrasound




Management of Prevention of

CKD Complications CKD Progression

CKD Management
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CKD Complications & Management

Mineral and bone disorder (MBD)

Cardiovascular disease Acidosis \\,!// pH

O

‘ Drug Dosing

e ¥
Malnutrition 9

Infection &
Immunization
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Anemia in CKD — Management
Step 1: Iron Therapy

. ——
When to start? ‘(./q

TSAT is <30% ferritin <500 ng/ml
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Anemia in CKD — Management
General Steps

Step 1. Step 2:

ESA Therapy

Iron Status & Initial
Evaluation




CKD Complications & Management

Mineral and bone disorder (MBD)
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Mineral & Bone Disorder (MBD)
General Definition

Table 1 |KDIGO classification of CKD-MBD and renal osteodystrophy

Definition of CXD-MBD

A systemic disorder of mineral and bone metabolism due to CKD manifested by either one or a combination of the following:
® Abnomalities of calklum, phosphorus, PTH, or vitamin D metabolism, al""\
® Abnomalities In bone tumover, mineralization, volume, linear growth, or strength, '
@ Vascular or other soft-tissue caklification.

Definition of renal osteodystrophy (‘ /
® Renal osteodystrophy is an alteration of bone morphology In patients with CKD.
® It s one measure of the skeletal component of the systemic disorder of CKD-MBD that is quantifiable by histomorphometry of bone blops

Mineral and bone disorder (MBD)

FRACTURES
MORTAUKIEY
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Mineral & Bone Disorder (MBD) %!
Lab Abnormalities
Pathogenesis (1) : PTH — Vit D — Ca — Pi Axis

Bone Disease
Fractures

Bone pain |
( Marrow fibrosis |
Erythropoietin resistance
4 ‘ 2ry hyperPTH I\ 5 e |

|
Calcidiol N
25-0H-D 1 o

al hydroxylase

serum Ca
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Mineral & Bone Disorder (MBD) %!
Lab Abnormalities
Pathogenesis (1) : Tertiary Hyperparathyroidism

untreatec
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Lab Abnormalities

' ineal - “ ider (MBD) %! =

PTH Ca Ats |
Phosphatase |
™ \

Secondary

Hyperparathyroidism . i t

Tertiary

Hyperparathyroidism LU ¢ it
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Mineral & Bone Disorder (MBD)
Bone Abnormalities — Renal Osteodystrophy :
Spectrum

iPTH
oTH > 300 pg/ml

~ |
o 150-300 pg/m

< 50 pg/ml

Low turn over Normal bone High turn over
hana dicaaca farmatinn bone disease

(Ostetis fibrosa
, cystica)
..-"i
Mixed lesion “—J,D
stFH-A et al. July 20, 1995. Vol. 333 No. 3
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Mineral & Bn Disorder (MBD)

Bone Abnormalities — Renal Osteodystrophy
High turn over - Osteitis Fibrosa Cystica

Increased bone resorption and formation

Increased numbers of osteoclasts and osteoblasts

Increased of woven bone, and peritrabecular
fibrosis.

Low turn over Normal bone High turn over
hnana dicaaca farmatinn bone disease

(Ostetis fibrosa
cystica)

Mixed lesion @
3

=rrrrA et al. July 20, 1995. Vol. 333 No.

S e e . il = i1 =, - e == -1 = - = m D i £ =



s — R e

Mineral & Bone Disorder (MBD)

Bone Abnormalities — Renal Osteodystrophy
High turn over - Osteitis Fibrosa Cystica




Mineral & Bone Disorder (MBD)
Management — Drugs Used

1- Phosphate binders.

2- Vit D and Vit D analogues.

3- Cinacalcet.




Mineral & Bone Disorder (MBD)
Management

Indications for Parathyroidectomy

Severe hyperparathyroidism
With persistent hyperphosphatemia
Unresponsive to calcitriol and calcium

With hypercalcemia
In renal transplantation candidate
With evidence of metastatic calcification

Caloiniaa with evd of hn thvroidi
Severe pruritus, only if additional evidence of hyperparathyroidism




Prevention of

CKD Progression
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TIMING THE
INITIATION OF RRT

Dialysis be initiated when one or

more of the following are
present:

* serositis, pericarditis

* acidbase or electrolyte
abnormalities

* Pruritus

* |Inability to control volume
status or blood pressure

* a progressive deterioration in
nutritional status refractory to
dietary intervention

* cognitive impairment
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TIMING THE
INITIATION OF RRT

* Living donor preemptive
renal transplantation in
adults

* GFR is <20 ml/min/1.73
m2,

* evidence of progressive
and irreversible CKD over
the preceding 6-12 months




