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Kidney function test

Serum creatinine (Cr).

(55-120 umol/L in adult):

Creatinine clearance.

males: 90 140 ml/min
females: 80 125 ml/min

Serum urea.

( 2.5-6.6 mmol/L) in adult

v" Creatinine= end product of
creatine catabolism.

v 98% of the body creatine is
present in the muscles
where it functions as store
of high energy in the form of
creatine phosphate.

v About 1-2 % of total muscle
creatine or creatine
phosphate poolis
converted daily to creatinine
through the spontaneous,
non enzymatic loss of water
or phosphate.
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Why is serum creatinine the
best kidney function test?

+ Creatinine in the
plasmais filtered
freely at the
glomerulus and
secreted by renal
tubules (10 % of
urinary creatinine).

+ Creatinine is not
reabsorbed by the
renal tubules.

+ Plasmacreatinine is an
endogenous
substance not
affected by diet.

+ Plasmacreatinine
remains fairly
constant throughout
adult life.

* measurement of GFR
« provides useful index of the
number of functioning
* glomeruli
« estimate the degree of renal
impairment
+ recommended in:
v’ patient with early
(minor) renal disease
v’ assessment of possible
kidney donors
v" detection of renal toxicity
of some nephrotoxic
drugs

clearance (ml/min)=Ux VP

v The average in old adults is
110 ml/min .

v' |t fallsto 70 ml/minin
individuals over 80 years .

v in children, GFR should be
related to surface area.

v when this is done results are
similar to those found

v’ inyoung adults .

v~ measured by using 24hour
urine collection .

v" (potential for errors, but there
is an alternative!)

Cockcroft-Gault Formula

Urea is formed in the liver
from ammoniareleased from
deaminationof amino acids.

As a kidney function test,
serum urea is inferior to
serum creatinine because:

. High protein diet
increases urea
formation.

. Any condition of

proteins catabolism
(Cushing syndrome,
diabetes mellitus,
starvation,
thyrotoxicosis) —»
urea formation.

* 50 % or more of urea filtered
at the glomerulusis passively

reabsorbed by the
renal tubules.

GFR =
K x (140 - Age) x Body weight / serum creatinine
e K is constant that varies with sex (muscle mass)
e itis an alternative method to calculate creatinine
clearance using parameters such as: serum

creatinine, sex, age, body weight

e itshouldn’t be used if (limitations):
v Serum creatinine is changing rapidly
v’ the diet is unusual, e g., strict vegetarian
v' Low muscle mass, e.g., muscle wasting

v Obesity

note:the first 3 points will affect serum creatinine level. while
obesity masks the increased serum creatinine and shows

normal GFR.

v A raised serum creatinine is a good indicator of impaired renal function .
v~ But normal serum creatinine does not necessarily indicate normal renal function as serum
creatinine may not be elevated until GFR has fallen by as much as 50%.

Serum_ Cr is a better KFT than creatinine clearance because:

. Serum creatinine is more accurate.

. Serum creatinine level is constant throughout adult life




Chemical examination of urine

Abnormal composition

Normal composition

Sy Non-protein nitrogen (NPN)
Potassium compounds
Chlorides Organic acids

Smallamounts of Ca, Mg, S & Sugars
phosphates

Traces of proteins, vitamins,
Traces of Fe, Cu, Znand 12

healthy person

is about 1.5 L per day

hormones, and pigments
1 - Diabetic ketoacidosis
2 — Starvation
1 3 - Prolonged vomiting
Prerlenal 1 4 — Unbalanced diet:
P Renal Post renal high fat & Low CHO diet
proteinuria Proteinuria roteinuria i
el B 5— Phenylketonuria
I I : : (inborn error of
P aminoacid metabolism
ST 6l Associated with physiological generally )
ins i renal disease
protem_s in the e o lewa
urine .
urinary tract
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proliferative and stones
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producing - f Presence of small
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fesaae T @i (o ecause of Increased glomerular
40-600C eg. » el pressure on the renal dysfunction due to
and dissolves at glomerulonephritis weight proteins vein 1- uncontrolled
1000C eg. -Disappears in diabetes mellitus
horizontal post N
o orizontal posture 2-hypertension
nephritis 3-elderly =
Abnormal composition
“= Normal urine excretion by a

ENE

Uncontrolled DM :

The concentration
of glucose in the
plasma exceeds the
renal threshold

Renal glucosuria :

proximal tubular
malfunction lead to
decrease renal
threshold
(gestational diabetes|
and Fanconi’s
syndrome)

Alimentary causes :
High fructose intake

Alimentary : High
galactose intake

Metabolic : Low
fructokinase or
aldolase B in the

Metabolic : Low galactokinase or
galactose -1-phosphate uridyl

Presence of blood

Hematuria:

inurine

Normal plasma liver transferase in the liver — et (e,
glucose cystitis,
concentration with

Acute and chronic
glomerulonephritis

Hemoglobinuria:
Presence of
hemolysed blood in

urine

Local disorders of
kidney &

genito-urinary

renal calculi and
tumors)

Hemoglobinopathies:

1. Sickle cell anemia
2. Thalassemia

Malaria

(P. falciparum)

Transfusion reaction
(BI. Incompatibility)

Bleeding disorders
(Hemophilia)

Hepatocellular Obstruction of bile duct:

damage -Extrahepatic (Stone) Hemolytic Hepatocellular
-Intrahepatic (hepatic anemia damage
tumors)




Kidney stones (Nephrolithiasis)

w%‘[e Hyperoxaluria

. diet rich in oxalates ——————
made for free at coggle.it

) . Hypercalciuria Causes of calcium stones
Increased urinary calcium excretion

Due to inborn enmors ss—
Primary hyperoxaluria

) calcium oxalate
present in ureter, Small sss—

white hard, and radio-opaque Calcium

staghorn in renal pelvis —
calcium phosphate

Treatment of primary
causes

Oxalate-restricted

diet
Increased fluid Treatment

intake
Small, friable. staghom
yellowish, formed in acidic urine,
and Radiolucent

Acidification of
urine

Uric Acid
Increased fluid intake

Alkalinization of urine
Treatment

Purine-restricted diet &

treatment of
cause of hypeuricemia.

Staghorn calculi -
AKA struvite kidney stones. Mg Ammonium PO4
Causes: Associated with chronic urinary tract
infection. Causes: homozygous cystinuria
treatment of the infection
Faint radio-opaque
formed in acidic uri
Increased fluid intake Med i acidic urine Cystine

Treatment
Urine acidification
Increased fluid intake:
prevention and treatment of Treatment
future urinary tract infection Alkalization of urine
stone remaoval Penicillamine

Others; xanthine

Risk Factors

High conc. of metabolic
products in glomerular

filtrate

Changes in urine pH

Urinary stagnation

Lack of normal inhibitors
of stone formation in urine

if stone has not formed

Types : Lab Investigation
< ¢ Kidney Stones 22

If stone has formed and removed

Blood analysis
Urinalysis

Urine pH

Urinary tract imaging

Screening of urine
for cysteine

s Chemical analysis of stone obtained



Inborn errors of Amino acids

accumulation of amino acids (iso-
luciene, luciene, and valine) and Physical disability
their corresponding keto-acids in the
blood
o Metabolic acidosis
Mental retardation
Classic type: Little or no BCKD
fair hair actity
) hypo-pigmentation . . L
light skin colour Maple syrup urine disease Types Intermediate form: milder
symptoms, Higher levels of
blue eyes deficiency in BCKD enzyme activity
Classic phenylketonuria Thiamin-responsive

’ S :
Mental retardation Deficiency of Phenyialanine hydroxylase L%g:sﬁff,ﬁ:ﬁ.f onigh
Treatment: Limeted intake of
failure to walk or talk - leucine, isoleuocine and valine
CNS deteriorattions
seizures
microcephaly Absence of

melanin
Y ; y Phenylketonuria Albinism
Treatment : Life | he-restricted diet .
et ;':gs'fn:;ﬁs menetion ¢ —— ¢ Inborn Errors of AA Metabolism 2= =3 = =,
P tyrosinase deficiency

pigment
i - Phenylalanine will
Hypo-pigmentation
Py not be converted to Tyrosine

mousy odor uring
Tyrosine will not be E— g:sgﬁclgw: n
converted to catecholamines Deficiency of BH4 Atypical phenylketonuria
i . 0slEOpOrosis
Tptopran ot ve o homocystane meninie

converted to serotonin s Skeletal abnormalities

White hair
and skin

Vision defects and
photophobia

dark pigment in urine atherosclerosis

Homogentisic acid is accumulated

in tissue and camlage mental retardation

deﬂcwen in homogentisic acid | Alkaptonuria inuri i ine b-
Arthrits, black pigmentation of axidasew i) ap Homocystinuria deficiency in cystathionine b-synthase
cartilage and tissue
Treatment: vitamins B6, B12 and 'UWJEVE'S of
; i cysteine
Treatment: Restricted intake of tyrosine and fd“i';m * Methionineresticted

phenylalanine
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