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S T uvine 2 ﬁp\,s‘w@ +.» Proteinuria

Presence of abnormal concentration of proteins in the urine.

*proteinuria makes urine froth easily!

1. Low molecular weight proteins:

*normally low MW proteins ate filtered at glomeruli but are absorbed by tubular
cells. Cow M -w \&3 Bowman Capsule )t S5 (e B0 \QM s Y2p) G0

(WL 3 150M] [y 3¢ Ayl erB9Rs L Jupd GO 2
*Less thad 150 mg/day should appear in theétbnne

¢ *the appearance of more than 150mg of low MW proteins in the urine 24
ws hours means failure of reabsorption by tubular cells and indicates tubular cell
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‘ Proteinuria
e
2. Albuminuria — majol proten  Pound in Platman
VY SRR IRt :
3 *Normally albumin is not filtered at glomeruli. — DS oo 3 Loah 25
= == °Ale o)\ L2
| urine "y Presence of albumin in the urine is a positive sign of glomerular disease.
B S\ Sis (g A : - :
3)0,{0,;1:,«9%’ - Albuminuri cen in the early stages of the gl‘.omeru}ar disease of diabetes
| " mellitus ([diabetic nephropathy ) @ s ), ~~ Wi @20 R G2 20V 12 Ty
*Minor leakage of albumin into glomerular filtrate may occur temporarily after
vigorous exercise, fever and heart disease. Sv2p | clzy @ 2w 6 S 0%,
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| Orthostatic proteinuria: /\ |
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Proteinuria occurs only during the day. Ti"h Pei e
First-morning urine sample contains no protein.
Is usually benign in the absence of renal disease.
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Is due to the loss of large quantities of protein in
the urine.

The signs and symptoms start to appear when
proteinuria is about 3.5 grams/day.

Characteristics of nephrotic syndrome:

1. Serum albumin i{ess)than 3 grams/100 ml
NEPHROTIC 2. Signs of fluid retention or edema. _y‘o—*’c—i -—I
o "V4

SYNDROME 5. (Proteinuria of morc)pan 35 /24 howrs.
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1. Glomerulonephritis.  ["Feckion of infla amakn, ¢,
. 2. Systemic diseases: PR
Kidnds usd 2= 22 0P s 10 9P 2 U2y 655, be

oot u',"d.‘iaacbet.ic r}eé)uhi)fathya 2:'HLX’I‘Oidosis" [TSZS Yemic. ciradabior 2
orean | )u—QU}. ;V\LJ QIJL((S . Lt Kf;d y .
nephretic syndrome sisn? ) » QL O o5l Koy T A=



o . Fluid accumulakion
Clinical features of nephrotic syndrome albumin j As (553
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o * Is due to hypoalbuminemia and Na™ retentign. AT
Sy BB Starts in lower limbs and extends to genitalia and lower abdomen (in severe cases).
2 oM L e
o \:?\,; . occur early in children. ot pes S N
G . . . . = o v A Yt
93\%&;‘ UL In the morning the edema is seen in the upper limbs and face ¥** Qo= (Pt v T &
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° X tendency for clot formation, is due to loss of anticoagulantss > €SV Clob Fachr 5,
. . , M Yonbo Sis ov embot. s
‘ may lead to venous t,hrobosm‘ and qr\r'l\boh formatign. , . s
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Infection
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Inflammation of glomeruli. — sheplococcal

It is mostly immunologically mediated
which is due to: i

1.  Depositi f anti-glomerular basement
membmne@ﬁﬁ@

\’j:%” Streptococcal infection.

Glomerulonephritis
(GN) *The antibody-antigen complexes are
deposited in the glomeruli.
J o )S-,

These complexes are formed from the

5 )5\,,)\ reaction of the antibodies agal nst glomerular

/
antigens or with antigens deposited in the

glomeruli.
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It might be acute or ch%nic.
Might lead to kidney failure.
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Signs ang svmt)toms

. - Na™ retention. proteinwsia
Glomerulonephritis
(GN) - Edema. l
; "

- Hypertension. na vetenkio

- Proteinuria. g Clwid 33
- Hematuria. A/ 2 &P 3o

. (TN ' B\QL‘ T"$ :
- Reduced urine output. S\ tengiow

blood preswie, gy
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Acute tubular necrosis (ATN)

z).}-p;l\ \’)\)uéy
* Necrosis of cells of kidney tubules.

* It 1s the most common cause of acute renal failure.

Tubular cell death is caused by: e~ —— L) 450 6,G,
’J A2 e a. Reduce renal blood ﬂow such as in shock.

”Zf' b. Toxins such as: —s¥av: (’-«J‘—v!w
4 < CauL_J|
: o - Gentamycm vancomycin

- Cytotoxic drugs (cyclosporin, cisplatin)

AT = ERE L L e L = T T T P R T T T I T T T w Lo e S L e o = TR T I TE = e e e

el




NN =
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.

SweTling and fluid retention.

—_—

Reduced renal output.




acts —— 24t 3 s Renal failure

e o€ /

Failure of the kidney to perform its function.

Can be acute or chronic.




e e Acute renal failure
ik .\05\.?) U

. \Leeds (&5

o el . . ety
. ° Sudden entire or almost entite loss of kidney function within 48 hours
DV Creatinine e b Ge om0 Az

6‘3\’:‘:‘1‘? High plasma creatinine concentration and decreased urine output.
wrevax ov R

| 59 A2 t is usuall ersible f recognized early and treated propertly.
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Acute renal failure: Causes

Systemic
Heart fallure ¢
Blood or fluid loss v~

Local |
RAenal artery occlusion/stenaosis
Diseases alfecting arterioles

Undef' rfu:ion lniﬂglly causesny

reversible changes. Subsequently,

g;:ute tubular n%escﬁsis“ orﬁot.he{nn
.anﬁes cause longer-lasting,

usually temporary, intrinsic

renal failure

Acute tubuldr necrosis/  85%
toxic/septic renal failure

Glomerular disease 5%

Primar - -
Commponent of systemiic disease

lngsﬁﬂaldsaase 10%

EO T A

Post-renal

ODS"UCﬁOO o0 ‘
e.g. Stones ¢ »~€o
.f' 72 Tumour
~>+p 3 Prostatic enlargement

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




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.

1. Abnormalities of urine volume: : v~ Oty

*Oliguria

*Anuria— 1s rare and indicates acute urinary tract obstruction or vascular occlusion.

*Sometimes urine volume is normal or increased (seen in 20% of patients). This is
—

due to low GFR and poor tubular absorption and does not mean normal kidney ekcretory

function. &PD\:}W"\ & )
> 7028 54,0 good Blevehr} 2 1) 756 e bowman Capswle _p
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+ oL Clinical features of established ARF /\p L
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*High plasma uw@ oncentrations. —> blood besr ] \,a SN

*Hyperkalemia must be corrected because of 1ts etfect on heart function (causes ventricular

2. Blood chemistry abnormalities:

arrhythmia). BlsPo—\od1 4 (5\5(3 \9—~s0)l
*vaocalcemla] is due t@e actlve form of vitamin D 0\)&) ‘, ,_Q\SJ
—

* Acid-base dlsturbances—> metabolic acidosis. ——= J\; \.\ S

* Respiratory rate is increased (due to metabolic acidosis)

* Pulmonary edema may develop (due to retention of fluid or inappropriate administration

of excess fluid).

* Anemia (due to blood loss and less erythropoietin production). _950\1; RB C CQ:‘P)
‘~9) JLJ Bleeding tendency

\gjx_ﬁ/vkg/d\

* Immunity depression and infection.
- —_—




Chronic renal failure

b 2 -) % . . . '
Jas) Moy MR, chones b s
Loss of nephrons and decline of renal function. aCuk€ §o S\ f__..". ,

—

Determined by a persistent decrease in GFR for more than 3 months.
Causes: q;!\‘w rw“’ Y))(ﬂ’"\\” GJ_L()P LQJQJ ( ).|/ IS
Diabetes. 0

Hypertension.

Systemic lupus erythematosus. —s ¢bbtjled" opo

S l%)
Polycystic kidney disease. g Fant
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FIGURE 26-3. Relation of renal function and nephron

mass. Each kidney contains about 1 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.
GFR varies based on age, sex and body size.

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

GFER is measured based on serum creatinine levels taking on consideration the
above variations.

Proteinuria is an adjuvant tool for measuring nephrons injury and repaitr.

WINE2 (ap Uetst G™ 5y @)
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C'? Stages of Chronic Kidney Disease
\

GFR (mL/
min/l1.73 m?)

: Stage Description

1 Kidney damage with =90
normal or increased GFR

2 Kidney damage with mild 60-89
decrease in GFR SR e 7 U
3 Moderate decrease in GFR ~ 30-59 [\) Ujg\u
- Severe decrease mm GFR 15-29 ‘ \
5 Kidney failure <15 (or dialysis) ch /J 9

GFR. glomerular filtration rate.

Adapted from National Kidnev Foundation. KDOQIclinical practice
guidelines for chronic kidnevy disease: Evaluation. classification.
and stratification. 2002_. Available at: http /'www kidnev.org/
professionals/ KDOQLl'guidelines ckd/toc.htm . Reprinted with
permission from National Kidney Foundation. Inc.

Chronic kaidnevy disease 1s defined as either kidney damage or GFR
<60 mI/min/1. 73 m~ for =3 months.  Kidneyv damage is defined

as pathologic abnormalities or markers ofdamage. including
abnormalities 1mn blood or urine tests or mMmaging studies._



In the early stages, CKD is largely asymptomatic.
QA Db Eme by 6,50
= .

Azotaemia (€ evated nltrogen contalmng waste in the

blood) 1s an early sign of CKD.

Uraemia: elevated urea in the blood which is

Clinical characterized by:
Fatigue. G

Neuropathy. — aghi o W 251 [)—u—.ut.
"
()*)b é)'_) Sleep disordets. po Femti ¢ &J

Blam &\——' Encephalopathy.

QM%. JJf . S 9 .
éb.uv Nausea and vomiting. -4(29 6).,‘__..;

manifestations

WBCs dysfunction.sed, oo

Pruritis.
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Anemia

This anemia may be caused by:

\oo

1. Decrease in erythropoiletin production.

—

—

2. Inhibition 1n erythropoiesis by the toxic etfect of
metabolic waste products on bone marrow.

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

4. Reduction in dietary intake and absorption of iron
and other substances needed for erythropoiesis.

5. Shortening of RBC life span.



bone ano (mql-)l-; . - s ES
These abnormalities are a mixture of: ' 2o o>y g

bone 0,9 ,(,.., u.:u.p
*Osteomalacia (failure of hone mineralization). . ¢ s8>

——

*Osteoporosis (reduction in bone mass) r\u} L o
Y ()-—9~ Wl =N

*In CRF there 1S less 1,25-

Bone dihydroxycholecalciferol (the active form of
abnormalities of vitamin D) decreasing absorption of ca™
CRF (renal from §mtes e ; élypocalcerma this causes:

OSteOdyStrophy) é«) A. Reduction in b(ﬁme calcification.

B. Hyperparathyroidism = increased

bone resorption.  parathyroid s > S\t
—_— Wimowv~<

e xcvetio—. 0\)&) > naS SP)
* Hxcretion of phosphate iy decreased lin CRF

leading to hyperphosphatemia which
stimulates the parathyroid glands. -




Chronic
Renal
Failure

Endocrine disorders of CRF

Hyperprolactinaemia — causes a decrease in libido and

sexual function in males and female.

Hyperparathyroidism — 1s due to hypocalcemia and
hyperphosphatemia.

Amenorrhea (means absence of menstrual cycle in
females)

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.



Metabolic acidosis: H+ BT J> La
Cot o« - .

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

Chronic of CRL.

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.




Heart

diseases
in CKD

LV dysfunction due to fluid
overload 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
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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

function



Replacement of renal function in renal

failure dg_u Q——,—p\g.)\ 51;\\/\/»

**When kidneys stop working temporarily or permanently, metabolic waste products
accumulate 1n the blood.

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 failing kidneys.

**Jt is possible to replace the excretory function of the failed kidneys by
hemodialysis or peritoneal dialysis.

**PDialysis can not replace the endocrine and metabolic functions of the
kidney. These functions could be resumed by a kidney transplant.






