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Table 1. Various reversible causes which may accelerated functional impairment.

1.

Vascular volume depletion

a. Absolute: aggressive use of diuretics, gastrointestinal fluid losses, dehydration

. Effective: low cardiac output, renal hypoperfusion with atheroembolic disease, ascites with
liver disease, nephrotic syndrome

Drugs: aminoglycosides, prostaglandin synthesis inhibitors in a setting of renal

hypoperfusion, diuretics in dosage to cause volume depletion

Obstruction

a. Tubular: uric acid, Bence Jones protein

b. Post-tubular: prostatic hypertrophy, necrotic papillae, ureteral stones

Infections: sepsis with hypotension, urinary tract infections

Toxins: radiographic contrast materials

Hypertensive crises

NosS g e

. Metabolic: hypercalcemia, hyperphosphatemia

PRIMARY

GLOMERULAR
SCLEROSIS

GLOMERULAR INCREASED
HYPERFILTRATION PROTEINFLUX

NN

/RENAL DISEASE
REDUCED

NEPHRON NUMBER

GLOMERULAR
CELL INUURY

DIABETES.
HYPERTENSION

/

INCREASED CAPLLARY
PRESSURE ANDFLOW

Fig. 1. The role of increased glomerular capillary blood flow and pressure in the progression of

renal disease.
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CHRONIC RENAL FAILURE
e t N

Impaired excretion

_, | Impaired fo mation of active . .
et ac?g s metabolites of vitamin D Impaired POs excretion

e N\ < . 4

Acidosi Uremia | . )
dess | | 1| Skdetal P || Impaied G Ralsed
istance a rp. on of serum
TSl calcium PO

]

I )
Hypocalcemi:

{
RENAL OSTEODYSTROPHY| | Secondary hyperparathyroidism

Fig. 2. CRF leading to major consequences in calcium and phosphate metabolism and the

development of renal osteodystrophy.

Table 2 . Clinical Features of Renal Osteodystrophy in Childhood Clinical
manifestations

- Growth retardation

- Bone pain

- Myopathy

- Skeletal deformities

+ Rickets signs in infants

Biochemical data

+ Increased serum AP activity
- Elevated serum PTH concentrations

- Low serum 1,25-(OH)2-D3

Radiologic abnormalities

+ Subperiosteal resorption
- Epiphyseal slipping

- Osteopenia
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Pathologic Findings

- Osteitis fibrosa

Table 3. Pathogenic Factors of the Anemia of Chronic Renal Failure

Decreased erythropoiesis

- Reduced availability of erythropoietin
- Inhibitor(s) of erythropoiesis™®

- Bone marrow fibrosis®

Shortened red blood cell survival*

- Hemolysis due to extracorpuscular factor(s)

Excessive blood losses

Deficiency states
+ Iron deficiency
- Folic acid deficiency

*These factors seem to be exacerbated by hyperpararhyroidism.

Pltu litary
T GHl e
GH seru731 GH "GH rorl S
concentration =" metabolic clearance

GH receptor Rlenal g‘m 5
/ /j . clear :
/ Ltver GFERY Feedback
; L 1G-S IGFBC @ mhlb:non {

,}'

Free (GFd oo

GH recep{ IGfi bioactivity
w6 ? //

Growth pﬁée chondrocytes
Fig. 3. Changes in GH-Insulin-like Growth Factor(IGF) axis in CRF.

Chronic Renal Failure

GFR Systemic Disorders Treatment

50% to 75 Secondary hyperparathyroidism Dihydrotachysterol (DHT)
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Calcitriol (1,25-vitamin-D3)
Phosphate-binders

Calorie supplements

30% to 50% Rising serum urea nitrogen, creatining  Protein and salt restrication
Multivitamins
Hypertension Diuretic, antihypertensives
Anemia Erythropoietin
5% to 10% Nausea and vomiting Antiemetic
10% Dialysis & Transplantation

Fig. 4. Sequence of initiation of treatment modalities in.relation to the progressive decline in

GFR at % of normal for age.

Table. 4. Merits of Recombinant Human Erythropoietin Therapy

Benefits

Avoidance/minimization of blood transfusions
Reduced sensitization to histocompatibility antigens
Reduced exposure to infectious diseases
Less chance of chronic iron overload

Improved appetite

Enhanced exercise tolerance

Improved sleep

Improved well-being

Potential complications

Iron deficiency
Hypertension

Seizures

Clotting of vascular access

Pure red cell aplasia (in adults due to rHuEPO antibodies)

103



oriag

I
28

1. Barrat TM et al : Pediatric nephrology. Lippincott Williams &Wilkins, 1999

CHEHAIRISES] © QIAMAIZISE ZIEETA} 199

LY B )
Behrman et al : Textbook of Pediatrics. Saunders, 2003
Chan J et al : Kidney failure in infants and children. Pediatrics in review 23(2): 47-60, 2002

21M4 = : A0} O AERZ0| MIMO| AT, [HEIAOMAIANEHS|X| 4:92-100, 2000

o g~ W

Warady et al : Renal transplantation, chronic dialysis, and chronic renal insufficiency in
children and adolescents. The 1995 Annual Report of the North American Pediatric Renal

Transplant Cooperative Study. Pediatrics Nephrol 11:49-64, 19977

104



