


DISEASE

DEFINITION

RENAL DISEASES - C

MAIN CAUSES

SIGNS & SYMPTOMS

KEY FINDINGS / DIAGNOSIS

OMPLETE SUMMARY

TREATMENT MENTIONED

IN SLIDES

« Diuretics.
« Lithium toxicity.

dehydration risk.

€ BB A & $ ol
« Excess fluid intake.
« Hyparglycemia. Frequent excessive urination, %
Urine output > 3 L/day. - Diabetes Insipidus ( LADH). Urine volume >3 L/day. Treat underlying cause.

& 3
a @ Hematuria

JY: IgA Nephropathy

c;c.’; -f ,  Albuminuria

n E Proteinuria

T
ﬁ Orthostatic Proteinuria

Presence of blood/RBCs in urine.

Glomerulonephritis with IgA
deposition in mesangial cells.
Abnormally increased proteins
in urine.

*proteinuria makes urine

froth easily!

Albumin present in urine.

Proteinuria only while
standing during daytime.

infarction), clotting disorders.
# Ureteric stones, cancer.
» Bladder infection.
» Urethral trauma.

Tubular damage,
glomerular disease.

Glomerular disease,
diabetic nephropathy.

Benign postural condition.

« Kidney diseases (glomerular diseass, Cyst, tumor,

Often follows upper respiratory tract infection.

No symptoms

Red urine, RBCs in urine microscopy, '
microscapic or REC casts suggest Treat underlying cause.
gross bleeding. glomerular bleeding.
Recurrent gross IgA deposition :

: s : fied.
hematuria. in glomeruli. Not specifies

5 =150 mg/day protein
Frothy urine. iR Depends on cause.
: _(-}ﬂ;e. n earl;-‘;.iga ; S Almﬁin de&ected 0

of kidney disease.

usually.

in urine.

First morning urine

is protein-free.

Usually no treatment

needed.

Not specified. ]

@ Nephrotic Syndrome

Complications

-a' @ Glomerulonephritis

(GN)

[ m i_.G% Acute Tuburar Necrosis ‘
| & (ATN)

m G’ Renal—Failure
~ L~ Acute Renal Failure
@ i

(ARF / AKI)

m & ARF Complications

Nephrotic Syndrome

Massive urinary protein
loss due to glomerular
damage.

Ceonsequences of severe
protein loss.

inflammation of glomeruli.

Glomerulonephritis,
Diabetic nephropathy.
Amyloidosis.

Generalized edema,
fluid retention.

Proteinuria >3.5 g/day,

Serum albumin
<3 g/100 mL.

glomerular disease.

—

Treat underlying ‘

Loss of plasma proteins.

» Anti-GBM antibodies.
s Streptococcal infection.
» Immune complex deposition.

Mecrosis of renal
tubular cells.

Failure of kidneys te

perform normal functions.

Sudden loss of kidney
function within 48 h.

Consequences of acute
kidney injury.

: m Chronic Kidney Di
‘P Chronic Renal Failure
{CKD/CRF)

@ | E Uremia

16 | ,?.’ Anemia of CKD

in CRF

9 Metabolic Acidosis
v |WeH in CRF

Cardiovascular Disease

in CKD

cﬁ: Renal Osteodystrophy

Endocrine Disorders

Prog ive nephron loss
and decline of renal
function for >3 months.

Elevated urea
due to CKD.

Reduced RBC production
in chronic kidney disease.

Bone disease associated
with CRF.

Hormonal abnormalities
caused by CKD.

Accumulation of H*
due to renal failure.

Cardiac complications
secondary te CKD.

Renal or systemic diseases.

Pre-renal, Intrinsic renal,
Poct-renal causes.

Kidney dysfunction.

Diabates, Hypertension,
SLE, Polycystic kidney disease.

Advanced renal failure.

1 Erythropalstin,
Bora marrow suppression.

Yrmo eddotloiocy.
Short REC IHespan.
1 Active Vitamin D.
Hypeoealcamia.
Hypgrphonﬁhnhmia_
Secondary

BEad R

Renal dysfuncticn.

Reduced acid excretion.

= Fluid overioad.
= Anemia.
= Hypertension.

| = Shock, reduced renal blood flow.
| Gentamycin, Vancomycin, Cyclosperin, Cisplatin,

RN

yporparathyroidism.

e Bra b

» Edema.

= Hypercoagulability.

= Infaction.

« Hypercholesterolemia.

Venous thrombosis,
emboli, recurrent

infections.

+ Edema.

» Hypertension.
= Proteinuria.
» Hematuria.

» Oliguria,

Immune-mediated
glomerular injury.

Supportive
managemant.

— —

Depends on cause.

* Dehydration.
+ Fluid retention.
» Reduced urine output.

Variable according

to severity.

Oliguria.

Anuria.

Elevated ereatinine.

Reduced urine autput.

Hyporkalamia.
jatabolic acidosis.

Pulmonary edema.

Anomia,

Infectlon.

Bleoding tendency.

Initially asymptomatie,
later uremic symptoms.

Fatigue.

Heurapathy.

Sloap disardors.
Encaphalopathy, VWomiting,
Mausea, = Pruritus.

Fatigue,
weakness.

Bone weakness

and skeletal
abnormalities.
Hyparprolactinemia.
Amanorrheoa.

Saxual dysfunction.
Hyparpoarathyrolelem.
Insulin renistsnce.
Deoep breathing.
Savare acidasis.

Coma in extreme cases,

LV dysfunction,

= Heart failure.

Most commeon cause
of acute renal failure.

Reduced renal
function.

High plasma

creatinine and urea.

High urea & creatinine.

Persistent JGFR.

Elevated
blood urea.

Low Hb
with CKD.

Osteomalacia +

Ostecporosis.

Hoermonal
disturbances.

Lerw
blood pH.

Cardiac complications

of CKD.

Remove cause,
suppartive care.

Acute ar chranic
management.

Usually reversible if
treated early.

Correct electrolyte
disturbances
urgently.

Long-term renal
replacement strategies
may be required.

Dialysis when
indicated.

Erythropoietin
replacement clinically
(not detailed in slides).

Control calcium/
phosphate balance.

Supportive/endocrine
management.

Correct acid-base
imbalance.

Fluid and BP
control.

RENAL REPLACEMENT
THERAPY

1- HEMODIALYSIS |
Filters blood using an
artificial kidney (dialyzer}
outside the body.

2- PERITONEAL DIALYSIS

™

(peritoneum) as a filter.

L Uses the lining of the abdomen

A A A

3- KIDNEY TRANSPLANTATION

Only option that
restores endocrine and
metabolic kidney functions.

" IMPORTANT NOTES

+ Early detection and management of
renal diseases can prevent progression
to kidney failure.

« Treatment always depends on the
underlying cause and severity.




Minor calyx
Major calyx

main part

=1 \ Nephron (enlarged)
f = Papilla
\ Renal cortex

Renal medulla

OQ‘

Renal S ' Renal pelvis
artery | Renal pyramid

Kidney

Capsule

Ureter

Ureter Kidney

Bladder
Urethra




Plasma filtration:

* Maintain plasma volume. Lol g e Blasl
o ) Pl Laadl olas e jalsdl
* Eliminate metabolism waste. (s l) ddll oLSyall 7lys] -

 Excrete foreign compounds (drugs).

‘; Secretion:
1 e Baclilly (el f3lgd

[ ]
Kldney ¢ Acid-base balance: eg; bicarbonate generation. ffyﬁj: -

® 2) Reabsorption: reabsorb water and
functions Dyl S S
dagall &1l slgally clall
‘ wa Endocrine function:

* Secrete erythropoietin.
* Renin.

* Convert Vitamin D to the active form (1,25 dihydroxy
vitamin D).

o910 y3l 313 .
o)l
(5 alad uSrad S5 1,25) baall JSall 1 pealed g




glomerular filtrate: The fluid that enters the capsular space .

filtration fraction : The fraction of blood plasma in the afferent arterioles of the kidneys that becomes

alomerular filtrate

_ the filtration membrane(leaky barrier):
150L in females glomerular capillaries+podocytes

daily volume of .
glomerular filtrate 180L in males

three filtration barriers

v

glomerular basal lamina
endothelial cell

v

(quite leaky) (cellular material)

) (between them)
large fenestrations (pores)

0.07-0.1 pm

the volume of fluid filtered by the renal corpuscle is much larger
than in other blood capillaries of the body for three reasons

, v .

e Glomerular capillary
Glomerular capillaries present a blood pressure is high

large surface area for filtration is thin and porous ¢

(efferent arteriole is smaller in
Glomerular capillaries also are about diameter than the afferent arteriale)
50 times leakier than blood capillaries (resistance to the outflow of blood
from the glomerulus is high)

The filtration membrane

Glomerular filtration :

water and most solutes across glomerular capsule

the wall of glomerular capillaries (filter) - ranal Wibia
tubule cells reabsorb about renal tubule and duct cells

99% of the filtered water
and many useful solutes

\

return to the blood through the
peritubular capillaries and vasa recta

secrete other materials

v

filtration slit formed
by a podocyte

v

podocyte —j= pedicels
(footlike

processes)

filtration slits
(spaces between pedicels)

smaller than 0.006-0.007 pm

including water, glucose, vitamins,
amino acids, very small plasma
proteins, ammonia, urea, and ions.
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RenAL CORPUSCLE NEPHRON
GLOMERULVS Tmillion | Kidney

/ /’,'i , BOWMAN'S . __
147 CAPSULE EFFeREeNT ARTERIOLE
’ A | RENAL TusuLE
. % |

|
.
i

|

I

\  AFFERENT |
\ Arreriowe |




— ADRENALINE | | RENAL

— ANGIOTENSIN 1 Resusmnce BLOOD FLOW
— ANP ARTERIOLAR _ | RENAL
— BNP RESISTANCE BLOOD FLOW

AUTOREGULATION - KIDNEYS KEEP BLOOD FLOW CONSTANT OVER
———  WIDE RANGE OF SYSTOLIC BLOOD PRESSURE

* MYOGENIC MECHANISM — SMOO0TH MUSLE CONTRACTS WHEN STRETCHED

* TUBULOGLOMERULAR — MACLULA

- GFR May
MECHANISM DENSA P ‘_
ARTERIOLES

ADENOSINE — VASOCONSTRICT




Proximal tubule Cortex

\ Connecting tubule
Distal tubule\ -9 e

/ Bowman|s C&pSUle

— Cortical
collecting tubule

Macula densa _

NaJl &wS @aly 13l jasan L 0

Loop of Henle: Medulla
Thick segment of
ascending limb

Thin segment of ——— —— Medullary

ascending limb collecting tubule
Descending limb ——

—— Collecting duct



Afferent Efferent
arteriole arteriole

1. Filtration
2. Reabsorption
3. Secretion
4. Excretion

Glomerular
capillaries

Bowman's
capsule

Peritubular
capillaries

Renal
vein

Urinary excretion
Excretion = Filtration — Reabsorption + Secretion

Lrlnjl 2l 0 %20 dawwgua tpepdydl

Filtration: averages 20% of cardiac
output.

Reabsorption: highly variable and
selective, most electrolytes (e.g., Na*, K*,
Cl) and nutritional substances (e.g.,
glucose) are almost  completely
reabsorbed; most waste products (e.g.,
urea) are poorly reabsorbed.

s (K (el Jue) coladll wine olazal slsf lay (JalS aeds (S (seSsladl Jua) &513301 slsallg

Secretion: variable; important for rapidly
excreting some waste products (e.g., HY),
foreign substances (including drugs), and
toxins.

Slgally (razassagll Juo) OMLAN (osy z153-d @geag stin 31831 -
ey e_g.m.u“g (d.!ng” U3 q_‘) LAJ) doyall



_MM
179

Water (liters/day) 180

Sodium (mmol/day) 25,560 25,410 150
Glucose (gm/day) 180 180 0
Creatinine (gm/day) 1.8 0 o 1.8

sl 2o 9l
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Glomerular filtration

GFR - 125 ml/mln S 180 htCrS/day. £52/30 180 = 4883/ Ja 125 = el eyl Jasma
Plasma volume is filtered 60 times per day.  »si 55060 Lt e zess on

Glomerular filtrate composition is about the same as plasma, except for large

proteins 53001 Slaorl lizialy Lol sy Wlas e &Ll &85

Filtration fraction (GFR/renal plasma flow) = 0.2 (i.e., 20% of plasma is filtered) P

2 : i, 18 %20 sy @2 ) 0.2
Factors affecting GEFR: oz oo et Lol (b

Molecular size of the solute. iy

Charge of the solute: the basement membrane of the capillaries is negatively charged

which repels the negatively charged 1ons and favors the cations. & ssmie fsadl Olnal gaelal claal iolial) Zons
g SIS Lirdsg dimad! ddles cilig¥ sy oo s

Capillary hydrostatic pressure and Bowman’s capsule hydrostatic pressure.
baally Lgeall Olymal) Solusgyamgll basll

/./,'V\
()
oleagy dhdsa) Sl gyaugll \4)



Afferent

arteriole Glomerular Glomerular

pressure pressure
(60 mm Hg) (32 mm Hg)

}

Bowman's
capsule
pressure
(18 mm Hg)

hydrostatic colloid osmotic

Efferent
arteriole

Glomerular Bowman's
hydrostatic capsule

Net filtration

pressure
(10 mm Hg) pressure pressure

(60 mm Hg) (18 mm Hg)

Glomerular
oncotic
pressure
(32 mm Hg)




(GLOMERULAR FILTRATION MEMBRANE
- Between blood & Bowman's space

GLOMERVLAR FILTRATION RATE
- Amount o} blood filkered each munute

STARLING FORCES
L (ap\\lot\’ \ngdvostohc ] NET
pressure. ULTM:;LTKAT ION
- PRESSLURE
- Capllary oneotic
pressure Determines GFR,
L Bowman's Spoce olong with

NydrosioRC presir® J EITRATION
coerricient (K;)




Clinical Significance of Proteinuria

Early detection of renal disease in at-risk patients: .o ... wi o sl s

- Hypettension: Wjpertensivefenalidiseasc. ... .. . .. o .o ;.
- Diabetes: diabetic nephropathy. et e
- Pregnancy: pre-eclampsia.

- Annual “check-up”: renal disease can be silent. -9 2bal o il oo igsdl jomsl -

- Proteinuria can increase inflammation. .
Lleddl o dadopdl s ol (Say -




33 1.5-1 delw 24/ 2ol Jodl @

Normally urine volume /24 hours ~
1-1.5 liter

Jsbl g Sl swteell Anuria (no urine excretion) is due

Disorders kesill tO cither:

* a. Total urinary obstruction. | ., .

Of urine ' e B. Vascular occlusion. st o

V()lume conepl Oliguria - urine output / 24 hours is
: - 00 e below 500 ml.

Polyuria - urine output / 24 hours is

above 3 liters.

Oy 3 gy 3351 deli 24 / Jodl &S - Yol 538




ilgud! Jals 3 bolyoyl 1

pall yS g lasyl 2

Causes:

(Jsdl sls3 olesal

Jadl ilysa < Lol 4
eg,ggJJ|< ?9.&“4.”

1. Excess fluid intake.
2. Hyperglycemia.

3. Diabetes insipidus.
(decreased or absence of
antidiuretic hormone)

Polyuria

4. Drugs =2 diuretics

toxins =2 lithium
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HEMATURIA: means urine contains blood or RBCs.

Causes :
- Bleeding from anywhere in the renal tract: s s g o s

A. Kidneys:
1. Clotting disorders. ===t

11. Cyst. Ead

1. Tumot. 29

iv. Glomerular disease. . iols o0
v. Interstitial disease. NENTRPSU:
vi. Infarction. Ll 6

B. Ureter: o
1. Cancer ows
1. Stone  sse
C. Urinary bladder: infection
D. Urethra: trauma in the urethra.



Hematuria

Haematuria:

zolg sl
a. Frank bleedine
b. Microscopical bleeding s el pal os se sl @ gsemn oo
“RBCs detected in urine by microscope”

Normally:
few RB(%S are detected by microscope. s belesl shfo L oo 2l

*Dipstick test can detect microscopical bleeding, o sosi s s s
*Dinstick . e durd ! o a8l
Ipstck test 1s positive during menstruation.

Examination of urine is helpful in establishing the cause of hematuria:

1. Presence of WBCs and micro-organisms suggests infection.

tda90l ALl s 3T (8 Jodl aed aclug

2. Presence of RBC casts suggests glomerular bleeding. 25, 00 0T 0 ey o

S 3 ] elyasdl a0l Sl yS SUlghawl sgg a2



Hematuria

(GBM) Sl goaclall eLadll 8 58 599 I OlensSI B3 iy
Glomerular bleeding suggests fracture in the glomerular basement membrane

(GBM).

Glomerular bleeding may develop after strenuous exercise. -©='&w/ ol bl Sl b S 5

Recurrent episodes of gross hematuria associated with upper respiratory tract infection

indicate IgA nephropathy:

g9 dadyall dilall dygoall Al e 8y 3Suall DLyl e
1gA 2SI Izl ) colall iicd] 3lgadl

Glomerulonephritis with deposition of IgA in mesangial cells. .3 7 o 50 00 e
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e m aturl a 239ulll 5l 3ax 31 ol o333l Olustly &350l

Red urine due to hematuria must be differentiated from other causes of red or black
urine:

—_—

1. Hemoglobinuria: red urine. ..ij cocoow
Myoglobinuria: very dark or black urine. . i, s s
*Both show positive dipstick test but no RBCs on miCtoSCOPY. 1 c, .t s b ot s it Laasis

.éWYﬁ}.&JIM;UA} po OlyyS gl
2. Food dye =2 beetroot

3. Porphyria =2 urine darkens on standing

4, Alkaptonuria 9 dark beWﬁ or dark urine suiacd] < plaball o 2
aSyi sae BSIs Jodl oo o Liyadyedl 3
5. Drugs : ST ol ST s Jst < o salS¥ aly 4
. tdy9adl 5
* Senna (orange urine) (Il i) L
. L. . (FU3s Joo) crssalag I *
* Rifampicin (orange urine) (<555 222 1Sl Jsdl zmamns) Ligasad *

* L. Dopa (the urine darkens on standing)



Jodl 8 oliggyd) aads 3.2 3.5y 3520
lal ogues Loty Jod!l Joxd dado ! dlll*

; (7)) Proteinuria

v L] o (] o
Presence of abnormal concentration of proteins in the urine.

*proteinuria makes urine froth easily!

1. Low molecular weight proteins: s sl oot

*normally low MW proteins are filtered at glomeruli but are absorbed by tubular

CeHS_ g o83 L] daulgy lgolazal qy (SJg OleSI Ly9 dsoall L,,u):«.ll ol Ols Sl o ydl peainyi @y Lo Bolex
Jodl B poa/ale 150 oo S8 seby ol o

*Less than 150 mg/day should appear in the urine.

*the appearance of more than 150mg of low MW proteins in the urine 24

hours means failure of reabsorption by tubular cells and indicates tubular cell
damage. s LML Gl ] g dasal L] daslsy (olaedl ale] Jab imy delo 24 Jols Jodl b aasuall asadl ol 13 Oludopdl e ile 150 oo 25T yoalst
~—

*Proteinuria of low MW proteins more than 2g/day indicates significant
glomerular disease.

235 Jodl (8 il i)l dadsie Dlidg s 399 sada*

@) pla S oS ose 920 Jpaa/plie 2 e 2y

(




Proteinuri T
2. Albuminuria T e
* Normally albumin is not filtered at glomeruli.
OleSI (o ye e dglan] dadle Jodl 8 fregddl 39 g%
*Presence of albumin in the urine is a positive sign of glomerular disease.
- Albuminuria is seen in the eatly stages of the glomerular disease of diabetes
mellitus "diabetic nephropathy“. g sSeudl &SI el 3Kl ol S Sl oy opa BySaall Jorlpall 3 prengddl dly B
*Minor leakage of albumin into glomerular filtrate may occur temporarily after
vigorous exercise, fever and heart disease.
Ll ] (g5 gl g Sromy S5
8Ll 4oyl aylad] dusylan asy 1850 dee S ~r
sl plsaly el
‘//""V
l\J

S‘)'
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Orthostatic proteinuria:

Sledl M8 i da oyl Al Sasd

Proteinuria occurs only during the day.

First-morning urine sample contains no protein.
oon sle Jodl dalall Jodl die gguns Y

Is usually benign in the absence of renal diSease. s .. me e g s |




Jodl (B sl e ByeS OluaS a8 lgeses

Is due to the loss of large quantities of protein in

the urine.
The signs and symptoms start to appear when j:‘ﬁjs'f Fuﬂﬂ;ﬁ
1 1 > = P2 Ledie 3
proteinuria is about 3.5 grams/day. 3_5:”9} ol
po/plxe

har ristics of i : , ,
Characteristics of nephrotic syndrome e 1007e1 3 n 35 o

1. Serum albumin is less than 3 grams/100 ml.

NEPHROTIC 2. Signs of fluid retention or edema, ~='s ol bl olaste
SYNDROME 3. Proteinuria of more than 3.5 g/24 houts.

elw 24/ 0> 3.5 o 351 &gy

Causes of nephrotic syndrome:

The diseases causing nephrotic syndrome always affect the

glomeruli.

1t 2313 &y olS) dajdlzall dpuall ol yadl 4383
1. Glomerulonephritis. j:ﬂ[ .Z.ﬁ*:@ gwjﬁiﬁ e
2. Systemic diseases: i3l

uqﬂsﬁdl cls ‘LS)S-“‘” LIS okzel
"diabetic nephropathy, amyloidosis"




Clinical features of nephrotic syndrome

1. Edema
o X Is due to hypoalbuminemia and Na™ retention. s ol sl sl i os it
o X Starts in lower limbs and extends to genitalia and lower abdomen (in severe cases).
o _ Ascites occut early in children. el e 13 2 liawd] Sasg (3agaadl SYLILL3) pladl Jawls dulwladl 2Lae¥l )] auabs didaud] BLLY 3 1ag
o X In the morning the edema 1s seen in the upper limbs and face. =l 2ol ooy s asgl bss clal 3
: Hypercoagulability
o X tendency for clot formation, is due to loss of anticoagulants. — swlobias s s b s L
. B ) .CJ‘.A..a“C,,;gSJg BJJSw.bL?JuJ!éJQ,!_@
* * It may lead to venous thrombosis and emboli formation.

3. Infection

° X is due to hypogammaglobulinemia ol stz Lole. s ) a5

Hypercholesterolemia

|

o X leads to arterial occlusion i i g
* (enzymes involved in cholesterol metabolism are lost in ULINE). (sl 3 Jsymad sl ootinal 3 855l ol i)



LS Llgall

Inflammation of glomeruli.

Hpany duelin dbolugy SIS gag

It is mostly immunologically mediated
which is due to:

1. Deposition of anti-glomerular basement

1 oS gaclall s Laal) Balaall plus Yl oy

membrane antibodies.

2. Streptococcal infection. i son 2

Glomerulonephritis

(&) *The antibody-antigen complexes are
deposited in the glomeruli. & ol sladlplat Sl s

These complexes are formed from the
reaction of the antibodies against glomerular
antigens or with antigens deposited in the

glomeruli.
a5 dalaadll r’aLu_?;'i[ J_:,hu oo QLS‘}AJ{ >id Jm
P Gyl Olaazuall 20 ol Ol Sladatn
OlesH




It might be acute or chronic.

Might lead to kidney failure.

oS Jaall JI g35y 53

Signs and symptoms: -z ol

- Na™ retention. popssall sl
Glomerulonephritis -
- Edema. N
(GN) o
- Hypertension. o) Lo gl -
- Proteinuria. ey g
- Hematuria. e

- Reduced urine output. Js s oisil:




(ATN) sl ol 3l
> JAcute tubular necrosis (ATN)

* Necrosis of cells of kidney tubules. sz
* It is the most common cause of acute renal failure. oo w o s soos

Tubular cell death is caused by: i s e
a. Reduce renal blood flow such as in shock.

W2 deaall A 5 LS ol aull 3805 plassl

b. Toxins such as: Jeopos
. . ot o oSO ppangaliy
- Gentamycin, vancomycin e s

- Cytotoxic drugs (cyclosporin, cisplatin)




Sl Bgye ks 1 dols g daoddll LT | oSl Jeogi (olasdl I dusdtll LML I adll 363 plasil gas
Laslasdl Il 38 las conl8l Caygat 8 LIl @S1ys —, Ldlsdl &ge < (Ealal) Lyl s g8) dacLall

Reduce blood flow to tubular cells
leads to less O, delivery to tubular cells
especially to cells of the ascending loop
of Henle (they are very active
Acute metabolically) = death of the cells =2
accumulation of cells into the lumen of

tubular the tubules leading to occlusion.

necrosis

(ATN)

Clinical manifestations:

Dehydration.

Swelling and fluid retention. "=k

gl Ul olassl .

Reduced renal output.



Renal failure

. . s . lgzagbsg elol B 4 b -
Failure of the kidney to perform its function.

It might be'due to renal disease or systemic disease.

83l 230 ol golS B3 casy S 65y 43

Can be acute or chroniC. w,..uw.s .l




@ Acute renal failure

delw 48 IMs SN il gl LalS au of JolSg oo lan oylads

Sudden entire or almost entire loss of kidney function within 48 hours

Ul 4 olasly Lagslll 6 el S 5.5 35 g Lasy I

*High plasma creatinine concentration and decreased urine output.

It 1s usually reversible if recognized early and treated propetly.

oo IS axdeg 13500 daseid @i 13] uSall WlB 65 L Sole

d




Acute renal failure: Causes

Systemic
Heart fallure
Blood or fluid loss

Local
nemmne%_mmmm
Diseases affecting arterioles

Undef' rfu:ion lniﬂglly causesny

reversible changes. Subsequently,

g;:ute tubular n%escﬁsis“ or ot.he{).‘ll
.anﬁes cause longer-lasting,

usually temporary, intrinsic

renal failure —

Acute tubular necrosis/  85%

toXic/sepiic renal failure
Glomerular disease 5%,
Primary -
Component of systemic disease

Interstitial disease 10%

Post-renal \

Obstruction
€.g. Slones
Tumour
Prostatic enlargement

(© Elsevier. Boon et al.: Davidson's Principles and Practice of Medicine 20e - www.studentconsult.com




Systemic) dijlga wilual

o calall Juind
Heart failure

o Jilgaull gl pall Hlads
Blood or fluid loss

Local) dushérgo wilual

o solall glipddl sl il
Renal artery occlusion/stenosis
(isodsdl Gl piull slauwil/ Gaai)

o Sl didaall Gulpidl cusad Galpel
Diseases affecting renal arteries

Agladl 6 dpwse Gilpad oy &S dygyall adi
Al gl Juliog dails cilpsi L] 3840 A6 patwl 13]
Under-perfusion initially causes reversible changes.

If prolonged, it may lead to persistent changes and
acute renal failure.

solS Jud (Pre-renal)

caluw il saladl (sglsdl Juirall

Acute Renal Failure: Causes

-eaunll 9 plodl jlgd JUidlg Jilgaullg idlAall aslyi ] (5381 ISIl darlhg 8 (Halhe jgmad g sladl sglsll Juinall
Acute renal failure is a sudden decline in kidney function, leading to buildup of waste, fluid, and electrolyte imbalance.
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solS Jud (Pre-renal)
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Decreased kidney perfusion due to
circulatory problems or fluid loss.
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g yadle / Quick summary
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il3 sgis (Intrinsic renal disease)
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Acute tubular necrosis /
toxic/septic renal failure

85%
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Glomerular disease

(G il el bl o§50)
Primary component of
systemic disease

5%
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e.9., Stones, Tumour, Prostatic enlargement |
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Obstruction
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Damage to kidney tissues due to diseases,
toxins, or infections.
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Obstruction in the urinary tract
blocks urine flow from the kidneys.
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Early diagnosis and prompt treatment improve recovery and prevent complications.
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¢ How does it / happen?
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Kidney function is impaired due to decreased

bload flow, kidney tissue damage, or urinary

obstruction, reducing the kidneys' ability to

filter blood and eliminate waste.
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Decreased or absent urine
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Swelling (edema)

deildi yalpel / Common symptoms

* §loylg cusd
Fatigue

* 2By yluit
Nausea and vomiting
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High potassium and urea in blood
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~—J Treatment depends on the cause

o auludll ol pile
Treat the underlying cause

o A8l caillag acs
Support kidney function
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May require tempeorary or
permanent dialysis

Davidson's Principles and Practice of Medicine, 20th Edition !D;:!J




Clinical features of ARF: "

The signs and symptoms are a combination of underlying conditions that caused the renal

failure and those of renal failure itself. - asnlsl ol ga gda o el Oladtl

1. Abnormalities of urine volume:

>|<Oliguria Jodl s
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*Anuria— is rare and indicates acute urinary tract obstruction or vascular occlusion.

*Sometimes urine volume is normal or increased (seen in 20% of patients). This 1s
due to low GFR and poor tubular absorption and does not mean normal kidney excretory
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Clinical features of established ARF

2. Blood chemistry abnormalities:
Lapddl (8 by SUlg Lyl 3555 g lasyl*

*High plasma urea and creatinine concentrations. e

*Hyperkalemia must be corrected because of its effect on heart function (causes ventricular
arrhythmia).

*Hypocalcemia: is due to decreased the active form of vitamin D | .. con st e st st soss s
o] plasdl ( gacldll dasdl 3ledl SLlyasl *

* Acid-base disturbances— metabolic acidosis.

* Respiratory rate is increased (due to metabolic acidosis) (st pplaol o) il Jss sissy»

* Pulmonary edema may develop (due to retention of fluid or inappropriate administration
of excess ﬂuld) (301301 J3lgl) coliall st elnel of Plgeadl olian vs) gl Gadg Cramy 5 %

*Anemia (due to blood loss and less erythropoietin production). (eesssilzisl sls gl sl ) el zs

* Bleeding tendency - .-

* Immunity depression and infection.

. goaslly deliall b *
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Loss of nephrons and decline of renal function. DAL RS o o
5831 3 0 359 L)
Determined by a persistent decrease in GFR for more than 3 months.
Causes:
5 1o Lol
Diabetes.
gsSedl els o
Hypertension. ek
Systemic lupus erythematosus. e ) )
Polycystic kidney disease. Bt




FIGURE 26-3. Relation of renal function and nephron
mass. Each kidnev contams about ]l million tiny nephrons.
A proportional relation exists between the number of nephrons
affected by a disease process and the resulting glomerular
filtration rate.
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Diagnostic measures of CKD

GFR is considered the best measure for overall kidney function.
ple g S @il gl quliba Ladl (GFR) (el gyl Jana suind

GFR Varies bﬂS@d on age, SEX and bOdy SiZG. ] gy uillg yasll e 2l e eyl Jama calzsey -

Normal is between 120-130 ml/min/1.73 m?

p 1.73/48:35/ 10 130-120 o 7ol oeuhll Jusall «

GFR is measured based on serum creatinine levels taking on consideration the

above variations. el 8358 3all 835 Yl Blelya ga pall 8 opardilyyS) Oligzua Lle 2l (GFR) (oS! syl Jasa ald) »

Proteinuria is an adjuvant tool for measuring nephrons injury and repair.
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Stages of Chronic Kidney Disease

GFR (mL/
Stage  Description min/1.73 m?)
1 Kidney damage with =90
normal or increased GFR
2 Kidney damage with mild 60-89

decrease in GFR

3 Moderate decrease in GFR 30-59
4 Severe decrease in GFR 15-29
5 Kidney failure <135 (or dialysis)

GEFE. glomerualar filtration rate.

Adapted from National Kidnew Foundation ETOWOOI clinical practice cosall LIS b ya (Bei
gunidebnes for chronic khndnewy disease: Evalonation classificatiomn. Jama ol LISIT calyy Lol
and stratification. 2002 _ Available at: http owww kidnev.org/ o0 JBT aaSl pnyadl]
professionals KIMOQLguidelines chkd/toc.htm  Reprinted with 25 1.73;2\i¢§d/JA 60
permission from MNational Kidnew Foundation , Inc. Gl (5393 3a 23 ol
Chronic kidnevw disease 1s defined as either kidneyv damage or GFR doya Olagas aly LI
<60 mI/min/l. 73 m* for =3 months . Kidnev damage is defined 9 Ly cali Ol page of
as pathologic abnorm alifies or markers of damage, inmclnding ;;Lo_g:e_éu_éQngﬁﬁcﬂi
abnormalities mm blood or urine tests or MmMmaging studies. Qu‘)dgijy'gie‘ﬂ[
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Clinical

manifestations

plsel yox Il 3 asall LIS by oo 85Seall Jolyall 3

In the early stages, CKD i1s largely asymptomatic.

asall IS oge e 35S dodle g (pull 8 e gyl e dyguomall conLaaall ¢ Laiyl) pall 8 Liysdl g st ¢yl
Azotaemia (elevated nitrogen-containing waste in the
blood) is an eatly sigh of CKD.

Uraemia: elevated urea in the blood which is
characterized by:

Fatigue.

Neuropathy. Glls pall 3 Lysdl sozuca £ a5yl il 5 Lyysdl
Oblas! olacl Il ol L Lay jeasy

Sleep disorders. P e Al plsall Lol Placl p o4
Sl elagdl sl Lols sl g

Encephalopathy.

Nausea and vomiting,
WBCs dysfunction.

Pruritis.



This anemia may be caused by:

L}.J..J Lo laa ?JW}QBML)QEJJB

1. Decrease in erythropoiletin production.

orsissndl gl pelassl 1

2. Inhibition in erythropoiesis by the toxic effect of

metabolic waste products on bone marrow.
abiall g0 e )l Jaaadl olad) aludl 381l Com sliasdl adl LS 85 b 2

Anemia

3. An increase in blood loss due to increased
capillary fragility and poor platelet's function.

Aoaanll laall 44l g ins g dygeddl Ol yeadl dalan 3503 Gy pall ladd 3505 3

4. Reduction in dietary intake and absorption of iron

and other substances needed for erythropoiesis.
sl pul M5 oS da3l ¢339l slgally suandl olazals Jolis Lolasil 4

5. Shortening ot RBC life span.

elyasdl SL S jae yndi |5
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These abnormalities are a mixture of: ez Slasdloin

*Osteomalacia (failure of bone mineralization).
(pasl] asas L) allasll oy %

*Osteoporosis (reduction in bone mass).
(plasll 4l plasl) allssll dslas

owaled) bl JSadl) Joyub el S oS uSgyase S5-1,25 b jad dla oSy (ajall golSIl Yl Al 5
foaicy 13009 (p )l 5odlS il < 2l2all o p g SIl olasal o iy laa (+

*In CRF there 1S less 1,25-

Bone dihydroxycholecalciferol (the active form of

abnormalities of vitamin D) decreasing absorption of ca*?
CRF (ren al from intestine =2 hypocalcemia, this causes:

A. Reduction in bone calcification. -usi s s skl

osteodystrophy)

B. Hyperparathyroidism => increased
bone resorption_ plaell Blagyl ssly < 48,0 Olhls blas bys .o

* Excretion of phosphate is decreased in CRF

leading to hyperphosphatemia which
stimulates the parathyroid glands.
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Endocrine disorders of CRF

P lhads @ll oSy bds Bl A1 3 LOUSS] o Hvperprolactinaemia — causes a decrease in libido and
SUlg 56l 5l gl L5 ol

sexual function in males and female.

Chl‘ onic b T ed Hyperparathyroidism — is due to hypocalcemia and
T ?M@ hyperphosphatemia.
Renal

Failure

s mEmY | Amenorrhea (means absence of menstrual cycle in
(SU ol gl 355 females)

5590 s nglte Linl Sln : AR : .
oiall oISl Jaall b 9 There is also relative insulin resistance in CRE

However, a decreased renal metabolism of insulin in CRF

may reduce the daily requirements of insulin in diabetics.

28 4 iall é_g]SJl Jall o2 L;_g]SJI o 9l oMzl s lasl 18 U3 ag
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Metabolic acidosis:

- The increased H" leads to an exchange of
H* instead of ca’*’ in the bone and this
agoravates the metabolic disease of the bone

Chronic of CRE. . .

sasall colSIl Jall 8 szl alaall o ye @3la 1xag pllaall

Renal

) - The respiration is strongly stimulated by
Failure metabolic acidosis. The increased respiratory
activity is an attempt to reduce HT
concentration by blowing off CO,. Plasma
pH less than 6.8 leads to coma and death.

Ht 3555 Julisd Bglons o pusiisd] blaall a3 . odliasd] (plasd] dauslgy B udiad] 5o i
Osally 45l ] 6385 6.8 oo J81 La3dl dogax a3y .CO2 oo palsdl sk e




Heart

diseases
in CKD
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LV dysfunction due to fluid
ovetrload and anaemia.

Hypertension which is due to
sodium and water retention.

LV dysfunction coupled with

hypertension can lead to heart
failure.
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. Chronic kidney disease

Y Y Y Y Y ¥ ¥

Sodmm and water Potassmum Elmination of Erythropoietin Acid-base Actvation of Phosphate
balance balance nitrogenous production balance vitamin D elimmation
¢ ¢ wastes & &
Hypertension Hyperkalemia Anemia Skeletal ]
SUE g —>»| Hypocalcemia
Y -
Ecreed Coagulopathies
vascular = Edema Y ‘ A v
volume : i Acidosis
J' Uremia Bleeding TE e
—P Heas Pericarditis <=l
failure
v |
Impared Skin Gastromtestmal Neurologic Sexual _
mmune  disorders maniestations maniestations  dysfunction Osteodystrophies
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Replacement of renal function in renal
failure

stage 5

*When kidneys stop working temporarily or permanently, metabolic waste products
accumulate in the blOOd. 2l 3 i dl coaall @STy dails of 1iBsa Jasll e IS 88 525 Laszedok

It is essential to get rid of these toxic substances which worsen the condition and

atfect other body systems. It 1s also important to replace the endocrine function of
the falhng kidneys. IS L)y plaall ISV elaadl sasll dads g Jlacual Ll mgall o . 333 @l g e 13839 ol 03185 01 daludl slgall 03e e salsnd] gyg 5l e

**Jt is possible to replace the excretory function of the failed kidneys by
hemodialysis or peritoneal dialysis. s s jee o gsodl S0 s s oo a0 s il 8as ol oadl g

**PDialysis can not replace the endocrine and metabolic functions of the

kidney. These functions could be resumed by a kidney transplant.
SIS delyy Enb e Wil gl oia Balaial oSay . LISU (ayYls elaall sadll @il g Jlagtal LISI Jaud) o Say So*






