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Distribution of serum creatinine
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Glomerular filtration rate, mL/min

Idealized steady-state relationship between the plasma creatinine
concentration (PCr) and the GFR. A fall in GFR decreases creatinine filtration
and produces a proportionate rise in the plasma creatinine concentration.
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TAXEIA MNTQ>H GFR ( wpec / EBOOUADEC )
KATAKPATHZH AZQTOYXQN OY2IQN METABOAIZMOY
2YNHOQ2 A2YMITTQMATIKH

50 % OAIFOYPIA ( < 400 ml oupa / 24wpo )
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= <400 ml/24 wpec n <20 ml/hr n <0.5 ml/kg hr
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Tubule backleak

Tubule
obstruction

© 2004, 2004 Elsevier Inc. All rights reserved.
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Acute kidney injury

'

\ Y
Prerenal Intrinsic Postrenal
l + f + l
Hypovolemia Glomerular Tubules and Vascular Bladder outlet obstruction
Decreased cardiac output * Acute interstitium » Vasculitis
Decreased effective circulating glomerulo- * Malignant Bilateral pelvoureteral
volume nephritis hypertension | | obstruction (or unilateral
* Congestive heart failure « TTP-HUS obstruction of a solitary
» Liver failure functioning kidney)
Impaired renal autoregulation + v '
» NSAIDs : :
. _ Sepsis/ Nephrotoxins
) EG E-VARE Iechemie Infection Exogenous: lodinated
yclosporine

Classification of the major causes of acute kidney
injury. ACE-1, angiotensin-converting enzyme 1; ARB,
angiotensin receptor blocker; NSAIDs, nonsteroidal
anti-inflammatory drugs; TTP-HUS, thrombotic
thrombocytopenic purpura-hemolytic uremic syndrome.

source: Longo DL, Fauci AS, Kasper DL, Hauser 5L, Jameson JL, Loscalzo )
Harrison's Principles of Internal Medicine, 18th Edition: www.accessmedicine,com

Copyright @ The McGraw-Hill Campanies, Inc. All rights reserved,

contrast, aminoglycosides,
cisplatin, amphotericin B
Endogenous: Hemolysis,
rhabdomyolysis,

myeloma, intratubular

crystals




Table 1161 =

CAUSES OF ACUTE RENAL FAILURE

PRIMARY DISORDER

CLINICAL EXAMPLES

Prerenal
Hypovolemaa

Incfiective armterial
vorluame
Arterial occluasion

Postrenal

Lirerteral obsiruction

Urethral obsiracution

Vemnous occlusion

Intrarenal/intrinsic
Vascular

Glomerulars
Tubular anjury
Ischhemia

Endogenous
protcins
Intratubular crvsials

Tubuloimterstitial
inflammation
Nephrotoxins

FHemorthase, skin losses (burns, sweatins ),
sastrointestinal losses (diarrhea, vomiting ),
renal losses (diuretics, glycosarial,
exiravascular pooling (peritonitis. burns)

Congestive heart lailure, carcliac arrhvibhmias,
sepsis, anaphylaxis, liver failure

Bilateral arterial thromboembaolism.
thromboembaoalism of a solhitary kKidnew,
aortic or renal artery ancurysm

Bilateral or in a solitary kKidney {(calculi,
neoplasm, clot, retroperitoneal hbrosis,
iRatrogZenic)

Prostatitis, clot, calculus, neoplasmm, foreign
object

Bilateral or a solitary kidnev (renal vein
thrombosis, neoplasm, iatrogenic)

Vasculitis, miicroangiopathy, malignant
hypoertension, vasopressors,. oclampsaia,
hypervisco=sity states, hvpercalcemia,
iodinated radiocontrast agentcs

Acute glomerualonephriuis

Profound hyportension, postrenal transplant
vasopressors, microvascular constriction,
sSepsis

Hemoglobinuria, myoglobinuaria, ligghn
chain myeloma

Uric acid. oxalate,. sulfonamiades,
phenazopvridine

Interstitial nephnus caused by drugs,
infection_, radiation

Anuibiotics {aminoglvcosides, cephalornidine .
amphotericin B): metals {Omercury, bistmuth,
uraniurm ., arsenic, silver, cadmaiwmm, aron .
antimony): solvenis (carbon tetrachloride.
cthyvlene glvcecol. tewrrachloroecthyvilene):
ioclinated contrast agents: antincoplastic
apents {(bleomycin, cisplatin}

& 2008 2000 Elsevier Imc. All rights reserved.




A Normal perfusion pressure B Decreased perfusion pressure
Arteriolar resistances

Intrarenal Mechanisms for
Autoregulation of the Glomerular 2,'{2;‘;?;
Filtration Rate (GFR) under
Decreased Perfusion Pressure and
Reduction of the GFR by Drugs. Panel
A shows normal conditions and a normal
GFR. Panel B shows reduced perfusion
pressure within the autoregulatory range.
Normal glomerular capillary pressure is
maintained by afferent vasodilatation and
efferent vasoconstriction. Panel C shows
reduced perfusion pressure with a
nonsteroidal anti-inflammatory drug

Efferent Increased
arteriole vasodilatory
prostaglandins

(NSAID). Loss of vasodilatory Normal GFR Normal GFR maintained
prostaglandins increases afferent

resistance; this causes the glomerular C Decreased perfusion pressure in the presence of NSAIDs D Decreased perfusion pressure in the presence of ACE-l or ARB
capillary pressure to drop below normal 2 :
values and the GFR to decrease. Panel D
shows reduced perfusion pressure with -
an angiotensin-converting enzyme (ACE- ;\) ..
I) inhibitor or an angiotensin receptor ¥ o7 ) J
bl k f q . Decreased r /
ocker (ARB). Loss o angl_otensm II_ vasodiatory (A
action reduces efferent resistance; this  LEEEHELELS ¢
causes the glomerular capillary pressure EX
to drop below normal values and the GFR L “‘;

to decrease. (From N Engl J Med R
2007,;357:797-805; with permission.)

T

A
{

~

Decreased
angiotensin |l

i\ Increased
o . angiotensin Il

vasodilatory
prostaglandins

b

Low GFR Low GFR

Source: Longo DL, Fauci AS, Kasper DL, Hauser SL, Jameson JL, Loscalzo )
Harrison's Principles of Internal Medicine, 18th Edition: www.accessmedicine.com

Copyright € The McGraw-Hill Companies, Inc. All rights reserved,



Major causes of
intrinsic acute
kidney injury.
ATN, acute tubular
necrosis; DIC,
disseminated
intravascular
coagulation; HTN,
hypertensive
nephropathy; MTX,
methotrexate;
PCN, penicillin;
TTP/HUS,
thrombotic
thrombocytopenic
purpura/hemolytic
uremic syndrome;
TINU,
tubulointerstitial
nephritis-uveitis.

Intrinsic Renal Failure

Small vessels

« Glomerulonephritis ~ * Atheroemboli

* Vasculitis = Malignant HTN
* TTR/HUS * Calcineurin

« DIC inhibitors

* Sepsis

Juxtamedullary
glomerulus

Distal
5 . convoluted
L 4 FProximal tubule
8 convoluted
tubule

Pars recta

| Thick
ascending
“*“fimb

D— Loop of

Henle

I~ Thin
descending
limb

"Tv

Cortical

glomerulus

L

Loop of

D

Henle 1

> Collecting

duct

Source: Longo DL, Fauci AS, Kasper DL, Hauser 5L, Jamesan L, Loscalzo 1
Harrison’s Principles of Internal Medicine, 18th Edition: www.accessmedicine.com

Copyright & The McGraw-Hill Companies, Inc. All rights reserved,

Tubules
* Toxic ATMN
* Endogenous

Proximal {rhabdomyolysis,
corvoluted hemolysis)
tubule * Exogenous (contrast,

+ [schemic ATN
+ Sepsis

cisplatin, gentamicin)

Intratubular
+ Endogenous
* Myeloma proteins
* Uric acid (tumor
lysis syndrome)
+ Cellular debris
* Exogenous
* Acyclovir,
methotrexate

tubule

Thick ascending
limb

Pars recta

W--

[

| Large vessels

| * Renal artery embolus,
| dissection, vasculitis

===~ « Renal vein thrombosis

| * Abdominal compartment
| syndrome

1®)

Interstitium

* Allergic (PCN,
rifampin, ete.)

* Infection (severe
pyelonephritis,
Legicnella, sepsis)

« Infiltration
(lymphoma. leukemia)

* Inflammatory
(Sjogren's, tubulointerstitial
nephritis uveitis), sepsis




RENAL BLOOD
FLOW AND
OXYGEN
CONSUMPTION

FILTRATION
CLEARANCES
PAH
o EXTRACTION
L
DAYS O 2 14 26

CIRCULATORY AND OTHER SELECTED

FUNCTIONAL DISTURBANCES IN THE COURSE

OF ACUTE RENAL FAILURE: URINE FLOW, FILTRATION
CLEARANCES, AND PAH EXTRACTION ARE MUCH
MORE AFFECTED THAN RENAL BLOOD FLOW

AND OXYGEN CONSUMPTION

PARENCHYMATOUS
ACUTE RENAL FAILURE:
LARGE, PALE KIDNEY
WITH THICK, PALE
CORTEX AND DARK
HYPEREMIC PYRAMIDS

BIOPSY SECTION:
GLOMERULUS NORMAL;
DISTAL CONVOLUTED
TUBULES DILATED, WITH
FLATTENED EPITHELIUM,
““PRETZEL—LIKE"" DISTORTION,
AND CONTAINING HEME
CASTS (H. & E. STAIN)




Pathophysiology of Ischemic Acute Renal Failure

¥

MICROVASCULAR J,I.:JE TUBULAR
Glomerular  Medullary ‘//' \
Vasoconstriction in response fo: G:-.rt::rsketetal breakdown

endothelin, adenosine, angiotensin Il,
thromboxane A2, leukotrienes,

sympathetic nerve activity Loss of polarity

+ Vasodilation in response fo: Apoptosis and necrosis
nitric oxide, PGE,, acetylcholine,
bradykinin
Inflammatory and Desquamation of viable

Endothelial and vascular smooth vasoactive mediators | and necrotic cells

muscle cell structural damage

Tubular obstruction
1! Leukocyte-endothelial adheasion,
vascular obstruction, leukocyte

activation, and inflammation Backleak

=ource: Longo DL, Fauci AS, Kasper DL, Hauser 5L, Jamesan JL, Loscalzo .
Harrison's Principles of Internal Medicine, 18th Edition: www.accessmedicing,com

Copyright © The McoGraw-Hill Companies, Inc. All rights reserved,
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Post- renal

Stones, blood clots,
external compreassion,

Kidney
tumor, retroperitoneal
fibrosis
Ureter
Prostatic enlargement,
blood clots, cancer
Bladder
Strictures
Sphincter Obstructed Foley
Urethra LA catheter

sourca: Longo DL, Fauci AS, Kasper DL, Hauser 5L, Jamesan L, Loscalzo 1;
Harrison'’s Principles of Internal Meadicine, 18th Edition: www.accessmedicing,com

Copyright @ The MoGraw-Hill Companies, Inc. All rights reserved,
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Table 116-2 = SYSTEMATIC APPROACH TO DIAGNOSING
THE CAUSE OF ACUTE RENAL FAILURE

Medical history: clinical setting, medications
Physical examination: postural changes in blood pressure and
evaluation of hemodynamic status, skin rash, signs ol svstemic
diseases

- Urinalysis with evaluation of sediment
Chemical analysis of blood and urine: serum bicarbonate, potassium,

uric acid, calcium, phosphorus, urine osmolality, urine and serum
urea, creatinine, sodium
Bladder catheterization
Fluid-diuretic challenge
Radiologic studies to exclude obstruction: ultrasonography, CT scan,
or retrograde pyelography

3. Renal biopsy

© 2004, 2000 Elsevier Inc. All rights reserved.




Table 116-3 = URINARY INDICES IN ACUTE RENAL FAILURE

ACUTE TUBULAR
LABORATORY TEST PRERENAL INJURY

Urinary osmolality (mOsm/kg H,O) >500 <350
Urinary sodium {mEg/L) <20 >40
Urinary/plasma creatinine ratio >4 <2(
Fractional sodium excretion?® <l >

Urine [Na|/serum {Na]
Urine [creatinine|/serum [creatinine]

*

x 100

© 2004, 2004} Elsevier Inc. All rights reserved.




Table 116-4 = CONDITIONS ASSOCIATED WITH FRACTIONAL
SODIUM EXCRETION LESS THAN 1% DESPITE INTRINSIC
RENAL DAMAGE

Intense Intrarenal Vasoconstriction

Liver disease

Congestive heart failure
Norepinephrine administration
Severe burns, sepsis

Nonsteroidal anti-inflammatory drugs
Acute bilateral urereral obstruction
lodinated radiocontrast agents

Vascular Inflammation
Acute glomerulonephritis
Acute vasculitis

Renal transplant rejection

© 2004, 2000 Elsevier Inc. All rights reserved.




Table 1165 =
RENAL FAILURE

DIAGNOSTIC CLUES TO THE CAUSE OF ACUTE

PRIMARY DISORDER

URINALYSIS

CLINICAL FINDINGS

Prerenal
Hypovolemia

Ineffecuive arterial
volume

Arterial occlusion

Postrenal

Ureteral obstruction

Urethral
Venous occlusion

Renal
Vascular

Glomerular

Tubular

fractional sodium excretion; RBC

Hyaline casts, no
RBC., or WBC(C,
low FE,,

Hyaline casts, no
RBC. or WBC,
low Fes.

Hyaline casts, rare 1o
many RBCs

WEBCs if infecred,
crystals or RBCs

WEBCs and RBCs

Proteinunria,
hematuria

Granular casts,
proteinuria,
RBCs and
WEBCs
RBC casts, granular
casts, RBCs,
WEBCs, proteinuria
Granular casts, tubular
cells. RBCs,
WBCs

red blood cell; WBC

Rapid weight loss,
postural hypotension

Weight gain,
edema, normal or
low blood pressure
Occasional Hank or
low back pain

Flank pain radiating
into the groin

Urethral pain

Occasional flank
pam

Svstemic illness
suggesting vasculits,
hypertension

Systemic illness,
hypertension

Hypotension, sepsis

white blood

© 2004, 2000 Elsevier Inc. All rights reserved.



Urinary sediment in AKI

#

:

Normal or few RBC or
I
WBC or hyaline casts Abnorma
Renal tubular
epithelial
HBF([:EEaSsts ”ES;:’ (RTE) cells Granular casts Eosinophiluria Crystalluria
RTE casts
Pigmented casts
f ' : : # 1 i
Prerenal GN Interstitial ATN ATN Allergic Acute uric acid
Postrenal Vasculitis nephritis Tubulointerstitial | | GN interstitial nephropathy
Arterial thrombosis | | Malignant GN nephritis Vasculitis nephritis Calcium oxalate
or embolism hypertension Pyelonephritis Acute cellular Tubulo- Atheroembolic (ethylene glycol
Praglomerular Thrombotic Allograft allograft rejection | | interstitia disease intoxication)
vasculitis microangiopathy rejection Myaglobinuria nephritis D”—'QSI or toxins
HUS or TTP Malignant Hemoglobinuria fﬁﬁﬁ;‘;ﬂ,‘;‘r
- infiltration of the -
Scleroderma crisis i sulfadiazine,
ney amoxicillin)

Source: Longo DL, Fauci AS, Kasper DL, Hauser S1, Jamesan JL, Loscalzo 1:
Harrison's Principles of Internal Medicine, 18th Edition: www.accessmedicine,com

Copyright € The McGraw-Hill Companies, Inc. Al rights reserved,

Interpretation of urinary sediment findings in acute kidney injury.

GN, glomerulonephritis; RTE, renal tubular epithelial
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AVTIUETWTTION

A10pBwonN avaoTPEWIPWY TTAPAYOVTWYV

— ATtTokataoTaon evOayyEIOKOU OYKOU
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Evoeiceic aipokabapong
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XPONIA NE®PIKH ANEINAPKEIA

sNEOPIKH BAABH ME MEIQ>H NEOPIKH>Z MAZAX

sAPXIKA ANTIPPOMNOYMENH ( Aoyw unepTpo®iac Kai
UMNEPAEITOUPYIAC UMOAEINOUEVWV VEPPWVWYV )

= EAIKA MONIMH BAABH
sMIKPOI NE®POI
sAZQOAIMIA > 3 MHNEZ
sEYPEI> KYAINAPOI

sOYPAIMIA: onpeia kal cupgnTopaTa XNA, aveEaptTnTwe
aiTiou



Xpovia VEPPIKN QVETTAPKEID
Opiouoi
[Tapouadia deIKTWV VEPPIKNS BAABNC yia

> 3 PNVEG N
GFR < 60 mi/min yia > 3 pynvecg

GFR < 10-15 ml/min = teAIkoU oTadiou
veppotraBela (end stage renal disease ESRD)
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Tubulo-interstitial

> CA x Pt

Glomerular Vascular
disease disease l disease
—»Nephroarteriolosclerosis l l’
Loss of nephrons o
[ Hypert. Adaptation of
+ remaining nephrons
{ Hyperlipidemia
Glomerular hypertrophy
\ Atherosclerosis |
Hyperperfusion
Renovascular
renal failure GCP }

© 20004 200X) Elsevier Inc. All nnehts reserved.

Mes. proliferation

|

Focal GS

Proteinuria t
v I

Tubular and interstitial
atrophy
ESRD

Acquired renal cystic disease

Ptht
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Loss of >50% renal mass

l

Hemodynamic adaptation

Activation of RAAS

Systemic

Hyperlipidemia

Glomerular hypertension Protainunia
Single-nephron hyperfiltration

T l /

Increased inflammation and oxidative stress
Up-regulation of

hypertension

TGF-8  EGF
CTGF  VEGF
IGF-I MCP-1
PDGF  RANTES

Decrease in NO

e

Ty e

Glomerular cells

Mesangial cells and podocytes
Hypertrophy
Apoptosis
Matrix elaboration

Endothelial cells
Decreased NO production
Activation of adhesion

molecules

Tubular epithelial cells
Hypertrophy
Apoptosis
Mesenchymal-cell

characteristics

Cytokine and chemokine

production
Matrix elaboration

Interstitial cells
Infiltration
Proliferation
Activation of myofibroblasts,
leading to matrix elaboration

Vascular cells
Decreased NO production
Activation of adhesion
molecules
Adventitial cells
Proliferation
Matrix elaboration

\/

Glomerulosclerosis and
interstitial fibrosis

Abboud H and Henrich W. N Engl J Med 2010;362:56-65




Mormal Glomerulus Hyperfiltering Glomerulus

Distal

Afferent tubule

arteriole

Efferent
arteriole

Normal Damaged

endothelium  endothelium < zm & ;
WA

Basement Sclerosis
membrane

Podocytes

Enlarged
arteriole

Source: Longo DL, Fauci AS, Kasper DL, Hauser 5L, Jameson JL, Loscalzo J:
Harrison’s Principles of Internal Medicine, 18th Edition: www.accessmedicine, com

Copyright @ The MoGraw-Hill Companies, Inc. All rights reserved.

Left: Schema of the normal glomerular architecture. Right: Secondary glomerular changes associated
with a reduction in nephron number, including enlargement of capillary lumens and focal adhesions, which are
thought to occur consequent to compensatory hyperfiltration and hypertrophy in the remaining nephrons.
(Modified from JR Ingelfinger: N Engl J Med 348.:99, 2003.)



1. Glomerular hypertension
and proteinuria

* Albumin
* Transferrin
« Angll

* ROS oxidants
* C5_5 complex

Sequential pathophysiology

Mechanisms of
renal progression.
The general
mechanisms of renal
progression advance
sequentially through
Six stages that include
hyperfiltration,

of renal progression

2. Proteinuria-linked

5. Epithelial-mesenchymal transition (EMT)

proteinuria, cytokine

interstitial mononuclear
cell accumulation

bath, mononuclear cell
infiltration, epithelial-

gy mesenchymal
« RANTES transition, and fibrosis.
- MCP-1 |
- ET-1 | il et EMT —— __Fibrc-hlast
it \ © TGF-EGF-FGF2-FSP1
3 .- -
4. Nephritogenic i @ HGF-BMP7 ]
T lymphocyte “ 6. Fibrosis
activation

* Collagens (1 and 1l

* Toll-like receptors | TRz - Fibronectin
+ Co-recognition ' A / il * Apoptosis
o MH‘C-I‘EﬁtriGt?i’::l - - - TGFp - FSP1/p53 =
* Antigen-specific . Proteases . PAI-1 R _;:-!
: Vi i (A
3. Cytokinesand | © TNFC Chtiece 1T i - il
chemokines I Transcriptome i ' Fl o
« MCP-1 » Thrombospondin 1 | '
« HANTES « MMP-2/9 ”\ S——
« YIFN | - PDGF

Source: Longo DL, Fauci AS, Kasper DL, Hauwser 5L, Jamesan JL, Loscalzo 1:
Harrison's Principles of Internal Medicine, 18th Edition: www.accessmedicine,com

Copyright € The McGraw-Hill Companies, Inc. Al rights reserved,
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Low-power photomicrograph of a normal kidney showing normal glomeruli and healthy

tubulointerstitium without fibrosis. Right: Low-power photomicrograph of chronic kidney disease
with sclerosis of many glomeruli and severe tubulointerstitial fibrosis (Masson trichrome, x 40)






| Stage 1 % 9
Onset
diabetes
GFR
‘ —k
150+
] Hyperfiltration Overt "
- - proteinuria = ﬁ
£ 100- ¢ 2
7 i Onset . & =
Eﬂ i nephropathy = 215
T T o
E 20+ =N -
{5 - = O
i ) u:j
: Micr% I
D—“ T 1 [ 2
0 0 0 0 0

Years of Diabetes

Source: Longo DL, Fauci AS, Kasper DL, Hauser 5L, Jameasan JL, Loscalzo J1;
Harrison's Principles of Internal Medicine, 18th Edition: www.accessmedicine.com

Copyright © The MoGraw-Hill Companies, Inc. All rights reserved.

Progression of chronic renal injury. Although various types of renal injury have their
own unique rates of progression, one of the best understood is that associated with type

I diabetic nephropathy. Notice the early increase in glomerular filtration rate, followed by
inexorable decline associated with increasing proteinuria. Also indicated is the National
Kidney Foundation K/DOQI classification of the stages of chronic kidney disease.
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" Table 10. Stages of Chronic Kldney Disease

GFR
Stage Description (mL/min/1.73 m?)
1 Kidney damage >90
with normal or T GFR
2 Kidney damage 60-89
. withmidlGFR .
3 Maderate . GFR 30-59
4 - Severe | GFR 15-28
& Kidnay fatlure <15 (or gialysis)

Chronic kidney disease is defined as either kidney
damage or GFR <60 mL/min/1.73 m” for >3 months.
Kidney damage is defined as pathologic abnormalities
or markers of damage., including abnormalities in
blood or urine tests or imaging studies.
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Table 2. Major Causes of Severe Chronic Kidney Disease.*
Percent
Cause of CasesT
Diabetes mellitus 449
Type 1 3.9
Type 2 41.0
Hypertension 27.2
Glomerulonephritis 8.2
Chronic interstitial nephritis or obstruction 3.6
Hereditary or cystic disease 21
Secondary glomerulonephritis or vasculitis 2.1
Neoplasms or plasma-cell dyscrasias 5 |
Miscellaneous conditionsi: 4.6
Uncertain or unrecorded cause 5.2

* Data are from the U.S. Renal Data System.?

T The percentages are based on the incidence of reported
end-stage renal disease according to the primary diag-
nosis.

I Examples of miscellaneous conditions are irreversibis
acute kidney injury and nephropathy associated with the

acquired immunodeficiency syndrome.
The NEW ENGLAND

JOURNAL o MEDICINE




1: PRIMARILY GLOMERULAR DISEASE 2: PRIMARILY TUBULAR DISEASE

ACUTE GLOMERULONEPHRITIS CHRONIC HYPERCALCEMIA
ANTIGLOMERULAR BASEMENT MEMBRANE DISEASE CHRONIC POTASSIUM DEPLETION
CHRONIC GLOMERULONEPHRITIS FANCON! SYNDROME AND VARIANTS
FOCAL GLOMERULONEPHRITIS ' HEAVY METAL POISONING

(LEAD, CADMIUM, etc.)
GOODPASTURE’S SYNDROME

INTERCAPILLARY GLOMERULOSCLEROSIS
RAPIDLY PROGRESSIVE GLOMERULONEPHRITIS

3: VASCULAR
DISEASE

ISCHEMIC DISEASE

OF KIDNEYS, CONGEN—

ITAL OR ACQUIRED
BILATERAL RENAL
ARTERY STENOSIS;
BILATERAL FIBRO—
MUSCULAR HYPER—
PLASIA

MALIGNANT PHASE
OF ESSENTIAL
HYPERTENSION

NEPHROSCLEROSIS

8: CONGENITAL
ANOMALIES
OF KIDNEYS

ETIOLOGY

HYPOPLASTIC 3
KIDNEYS s X > g r‘% gl":RONlC
MEDULLARY ST TN 6 RENAL

W ACTRES AN {
CYSTIC DISEASE T T AP

i FAILURE 4: INFECTIONS
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Table 117-1 = CAUSES OF CHRONIC RENAL FAILURE

Diabetic glomerulosclerosis®
Hypertensive nephrosclerosis
Glomerular disease
Glomerulonephritis
Amvyloidosis, light chain disease”
SLE, Wegeners granulomatosis®
Tubulointerstitial disease
Reflux nephropathy (chronic pyelonephritis)
Analgesic nephropathy
Obstructive nephropathy {stones, BPH)
Myeloma kidney*
Vascular disease
Scleroderma*
Vasculitis®
Renovascular renal latlure (ischemic nephropathy)
Atheroembolic renal disease*®
Cystic diseases
Autosomal dominant polycystic kidney disease
Medullary cystic kidney disease

*Systemic disease involving the Kidney
BPH = benign prostatic hypertrophy; SLE = systemic lupus erythematosus

© 2004, 2000 Elsevier Inc. All nghts reserved.



Table 40. Potential Risk Factors for Susceptibility
to and Initiation of Chronic Kidney Disease

Sociodemographic
Clinical Factors Factors
Diabetes Older age
Hypertension US ethnic minority status:

African American, American

Autoimmune diseases : : : :
indian, Hispanic, Asian or

Systemic infections Pacific Islander
Urinary tract infections Exposure to certain chemical
Urinary stones and environmental conditions
Lower urinary tract obstruction Low income/education
Neoplasia

Family history of chronic
kidney diseases

Recovery from acute kidney
failure

Reduction in kidney mass
Exposure to certain drugs

L ow birth weight
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YTrépTaon
KapdioueyaAia, TTVEUUOVIKO 0idnua, NXog TTEPIKAPOIaKAS TPIRNG



Table 117-2 = FEATURES OF CHRONIC RENAL FAILURE

Early
Hypertension
Proteinunia; elevated BUN or SCr
Nephrotic syndrome
Recurrent nephritic syndrome
Gross hematuria
Late (GFR <15 ml/min, BUN >60 mg/dL) (“uremia”)
Cardiac lailure
Anemia
Serositis
Confusion, coma
Anorexia
Vomiting
Peripheral neuropathy
Hyperkalemia
Metabolic acidosis

BUN = blood urea nitrogen; GFR = glomerular hiltration rate; $Cr = serum
creatinine.

© 2004, 2000 Elsevier Inc. All rights reserved.
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Correlation between urinary patterns and renal disease

Urinary pattern

Hematuna with red cell casts,
dwsmorphic red cells, heay
prateinura, or lipidura

Multiple granular and epithelial
cell casts with free epithelial cells

Pyuria with white cell and
granular ar wawy casts and no ar
mild prateinuna

Hematuna and pyuria with no or
vanable casts (excluding red cel
casts)

Hematuria alone
Pulria alone

Few cells with little or no casts or
proteinuna (narmal or
near-normal)

Renal disease

irtually diagnostic of glomerular disease or vasculitis

Strongly suggestive of acute tubular necrosis in a patient with acute renal falure

Suggestive of tubular or interstitial disease or urinary tract obstruction

May be observed in acute interstitial nephritis, glomerular disease, vasculitis, abstruction, and renal infarchion

Vanes with the cinical setting
Usually infection; sterle pyuna suggests urinary tract tuberculosis or tubulointerstiial disease

In acute renal falure, prerenal disease, urinary tract obstruction, hypercalcemia, myeloma kidney, some cases
acute tubular necrosis, or a vascular disease with glomerular ischemia but not infarction {scleroderma,
atheroemboli); in chronic renal fallure, nephrosclerosis, urinary tract obstruction, and tubulomtersttial disease
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VASCULAR AND SOFT TISSUE CALCIFICATION IN SECONDARY HYPERPARATHYROIDISM OF CHRONIC RENAL DISEASE
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Urine sediment showing many red cells and an occasional larger white cell
with a granular cytoplasm (arrows). The red cells have a uniform size and
shape, suggesting that they are of nonglomerular origin. Courtesy of
Harvard Medical School.



Phase contrast microscopy showing dysmorphic red cells in a patient with
glomerular bleeding. Acanthocytes can be recognized as ring forms with vesicle-
shaped protrusions (arrows). Courtesy of Hans Kdhler, MD.
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Scanning microscopy showing dysmorphic red cells in a patient with
glomerular bleeding. Acanthocytes can be recognized as ring forms with
vesicle-shaped protrusions (arrows). Courtesy of Hans Kohler, MD.




White blood cells in the urine sediment with nuclei and granular
cytoplasm. Courtesy of Frances Andrus, BA, Victoria Hospital, London,
Ontario.




Urine sediment showing free red cells and a red cell cast that is tightly packed
with red cells. It is more common for red cell casts to have fewer red cells
trapped within a hyaline or granular cast. Red cell casts are virtually diagnostic
of glomerulonephritis or vasculitis. Courtesy of Harvard Medical School.



White cell cast in which blue stained white cells (arrow) are contained within a
granular cast. Courtesy of Frances Andrus, BA, Victoria Hospital, London,
Ontario.




Urine sediment showing fatty cast under polarized light. The fat droplets
have a characteristic "Maltese cross" appearance (arrow). Courtesy of
Harvard Medical School.
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Urine sediment showing waxy and fine and coarse (arrow) granular casts. The
broader casts are thought to form when there is stasis (due to advanced renal
failure) in the wider collecting tubules into which many nephrons drain. Courtesy
of Harvard Medical School.




Urine sediment showing a waxy cast (arrow) and many small fine granular casts.
Note the cast outline and its amorphous appearance. The high optical density,
smooth surface, and blunt ends of waxy casts, which appear to represent
degenerated cellular or granular casts, allows them to be distinguished from hyaline
casts. The latter are composed solely of precipitated Tamm-Horsfall mucoprotein.
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ATTEIKOVIOTIKOG EAEYXOC

o YTrepnxoypa@nua VveQpwy
— Mikpoi pikvoi veppoi (<10 cm)
— QuoloAoyikd ) aucnuévo péEyebocg o€
* [1OAUKUOTIKI) VOOO
« AlaBNTIKA veppoTTabela
* Apgulocgidwaon
o ATTOQPAKTIKNA VEPPOTTABEIQ



ETTITTAOKEC

YT1repkaAiaiyia
MeTaBoAIKA o&Ewaon
Kapdiayyelakég eITTAOKEC (Kivouvog 10-200 Xx)
— ApTNpPIaKA UTTEPTAON
— [lepikapdiTida
— 2UM@OPNTIKA KapdIakK aveTTapKEId
AINATOAOYIKEG ETTITTAOKEG
— Avaiyia
— Alarapaxn TNKTIKOTNTOG
NEUPOAOYIKEC ETTITTAOKEC
— Oupaipikn eyke@alotradela
— Tlepipepikn) veupoTTadeia
AlatapaxEc yetaBoAiouou
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AVTIUETWTTION

Aiaita

Hemodialyzer
—_— ﬂmeS'V(bv (where filtering takes pl)
— UdaTOG KAl aAaTiou ]
— KaAiou, pwo@opou, payvnaoiou

DapuaKEUTIK aywyn

— AloupnTikd (TNS aykKUANG)

- G'M EA F::::::ndl:giot:d Blood flows to
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Evoeiceic aipokabapong

Oupaluika CUPTITWHATA (TTEPIKAPDITION,
eyKe@aAOTTABEIQ, dlaTapayn TTNKTIKOTNTAC)

2.03apn yeTaBoAikn ocewon (pH < 7.20)
2.0P3apnN eppEVOUOA UTTEPKAAIQIIa
EupeEvouoa UTTEPPOPTWON UYPWV

NEUPOAOYIKI CUUTITWHATOAOYIO
(ETTIANTITIKEC KPIOEIC I VEUPOTTAOEIQ)
GFR < 10-15 ml/min (Cr 6-8 mg/dl)
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Source: Longo DL, Fauci AS, Kasper DL, Hauser 5L, lameson JL, Loscalzo J;
Harrisan's Principles of Internal Medicine, 18th Edition: www.accessmedicing, com
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