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Quall segnl di allarme? Quando Inviare dal nefrologo?

A Disidratazione, acidosi, alterazioni elettrolitichéi interesse in medicina del territorio: il
ruolo del rene, Il ruolo del farmacil.

A Valutazione dei segni nefrologici e del loro significato clinico

A Insufficienza renale acuta

A Diabete e patologia renale

A Novita in nefroprotezione




Which are the main reasons to consult a nephroloc

Patient referred symptoms
- Renal colic
- Lower back pain

- Dysuria

REDUCTION OF

RENAL FUNCTION




Urine analysis

Edema of renal origin

Hypertension of renal origin




Urine analysis

Edema of renal origin

Hypertension of renal origin




Stages of CKD

% OF KIDNEY
STAGES OF CHRONIC KIDNEY DISEASE CUNCTION WHAT HAPPENS? % of normal

kidney function

n
Stage 1 Kidney damage with normal kidney function 90 or higher 90-100%

90% or more

Kidney damage with mild loss of There are no

Stage 2 kidney function 891060

SPECIfic symptoms
DUt Kidney function
can slowly declines.

60%-89%

Mild to moderate loss of kidney function 59 to 45
Stage 3a y

Sta g i 3 b Moderate to severe loss of kidney function
Kidney function is very
low and treatment for
kidney failure may be
needed soon.

St age ﬂ, Sevede l<is of el fumatisin 29to15

Kidneys can no longer
keep up with removing
waste products and extra
water. This is called
kidney failure. Although
there is no cure treatment
options are available.

* Your GFR number tells you how much kidney function you have. As kidney disease gets
worse, the GFR number goes down.

2018 National Kidney Foundation



The assessment of glomerular function

Quantitative evaluation
GFR

Qualitative evaluation
Proteinuria
Urine analysis



GFR categories (ml/min/1.73 m?)

Stages of CKD

Persistent albuminuria categories
Description and range

Al A2 A3
Prognosis of CKD by GFR and Normal to mildly ~ Moderately Severely
albuminuria categories: KDIGO 2012 increased increased increased

Description and range

G1

G2

9]
W
o

G3b

G4

G5

< 30 mg/g 30-300 mg/g > 300 mg/g
<3 mg/mmol  3-30 mg/mmol > 30 mg/mmol

Normal or high

Mildly decreased

Mildly to
moderately decreased

Moderately to
severely decreased

Severely decreased

Kidney failure




Incorporating kidney diseasemeasuresinto cardiovascularrisk prediction: Development andralidation in 9million adults
from 72datasets

CKD stages risk heat map Risk ratio of ASCVD Risk ratio CVM "patch" to
ACR CKD Stages "patch" to recalibrated recalibrated SCORE

eGFR <30 30-299 300+ Risk ratio, Median (IQl)
90+ - NoCkD  100(087,117) 098(0.85106)
60-89 CKD at moderate risk  1.21 (0.98, 1.46) 1.37 (1.14, 1.69)
45-59 CKD at high risk 1.24(1.10, 1.54) 1.86 (1.48, 2.44)
30-44 CKDatveryhighrisk ~ 155(1.37,1.81) 264(189,340)
<30

Fig. 1 Enhancement of ASCVD and CVM risk by CKD status. ACR: urine albumin to creatinine ratio; ASCVD: atherosclerotic

cardiovascular disease; CKD: chronic kidney disease; CVM: cardiovascular disease mortality; eGFR: estimated glomerular filtration

rate. eGFR in ml/min/1.73m? and ACR in mg/g.




Domanda 2.

In che casi studiate la proteinuria nei vostri pazienti?
1) XD
1) XD

1) XOb



Proteinurie

Dipstick:

AThe albumin reagent strip test is based on the effect of aloumin on a buffer
(tetrabromophenol blue), which causeslange in pH proportional to the
concentration of the albumintself.

AThe pad changes color, according to the pH changes induced by the albumin.

AThe strip is sensitive to albumin but has a very low sensitivity to other proteins
(tubular proteins and lighthain Immunoglobulins);

ALimit of detection 0.250.30 g/l

False pos: pH > 7.0 or hematuria or UTI
False neg: diluted urine



Protelnuria

Albuminuria

Urinary! f 0 dzY A Y ¥ on Y3IAkKRI &
A Mild 30 mg- 300mg/ day
A Moderate-severe > 300 mg/day

Albuminuria/Creatininuria

Category ACR (mg/g) Terms

Al <30 Normal to mildly increased
A2 30-300 Moderately increased*
A3 > 300 Severely increased**

*Relative to young adult level. ACR 30-300 mg/g for > 3 months indicates CKD.
**|ncluding nephrotic syndrome (albumin excretion ACR > 2220 mg/g)

2018 National Kidney Foundation

Proteinuria

> 0.200 g/day
A Low 0.2001.0 g/day
A Mild 1.03.5 g/day
A Severe (nephrotic) >3.5 g/day




Protelnurie

I Pathologic proteinuria ‘

Owerflow Proteinuria
Due to massive excretion of a Glomerular Proteinuria
systemic low molecular weight pe—tr——= Due to impairment of Glomermlar
) protein Basement Membrane (GBM)
=  Muluple Myeloma (Bence-Jones Proteins) =  Promary Glomerulonephntis
=  Myelo-monocytic leukemia (L ysozyme) = Secondary Glomerulonephritis
= Rhabdonmyolysis (Myoglobin) = Diabetic Nephropathy
= Intravascular Hemolvas (Hemoglobin) = Hypertension

= Chromc Kidney Lhsease

Tubular proteinuria

Due to tubular dysfunction and . | Post-renal proteinuria

impaired reabsorption of low
molecular weight proteins

= Unnary tract tumors,

= Urnnary tract infechons

* Tubulo-interstitial nephritis = Urnnary tract séevere inflammation



Domanda 3.
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1) XOo
1) XOo

1) XOb



Domanda 4.

Avete marichestola valutazione del sedimento urinario di Il livello?

1) Mai
2) In casi selezionati

3) Non sapevo che fosse disponibile



Urinalysis

Urinalysis is one of the key tests to evaluate kidney and urinary tract disease

The use of ararly morningurine sample is suggested by the Kidney Disease Improving Global Outcomes (KDIGO) guideline, especially for the meésilvtament o

- Colourdependingon the concentrationof the urochrome Abnormalchangesn color canbe causedby pathologic
conditions,drugs,or foods.

- Appearancenormally transprentand odorless

- Specificgravity weight (PS)of a volume of urine comparedwith the weight of the samevolume of distilled water:
dependson the massand number of the dissolvedparticles

- pHreflectsthe presenceof hydrogenions (H+)

- Proteinuria
- Sediment

wRC Urine sediment examination
w WC

w Casts IS an integral part of
w crystals urinalysis!!



Urinary microscopic evaluation

Red blood cells
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isomorphic,with regular shapes and contours, derived from the urinary excretorysystem;
dysmorphic,with irregular shapes and contours, which are of glomerular origin

Glomerular hematuria

- 40% or more dysmorphic erythrocytes and/or

@ Hematu - 5% or more acanthocytes and/or

¢ MicroscCs - one or more red blood cell casts/50 IpflG0).
¢ Macroscopl

¢ Continuous
¢ Episodic/sporadic

LILINE
















Top 5 Natural _
Remedies for
UTIs

o D-mannose

e Vinegar sits baths

9 Probiotics

Unsweetened cranberry
juice or supplements




Urinary microscopic evaluation




ANeutrophils averagediameterof 10> Y granularcytoplasmand lobulated
nucleus Found in UTI, acute interstitial nephritis (rarely), urine
contamination (genital secretions)

wEosinophilsonceconsidereda markerof acute aIIergf\llcinterstit_iaI nephritis
(not specific)May be presentin varlo_ustyé)es of GN, prostatitis, chronic
pyelonephritis,urinary schistosomiasisand cholesterolembolism

wLymphocytesnaybe presentin acute cellularrejectionin KTx

wMacrophages mononucleatedor multinucleatedcells of variable size (13
to 95 > Yin diameter) Presentin nephrotic syndrome Lipid droplets,
appearingasa 2 @t dodiese



Granulocytes with even more accentuaded swelling
and degeneration (400x)




Urinary microscopic evaluation




BACKGROUND

% URINARY CASTS - MICROSCOPIC CLUSTERS

of PARTICLES WRAPPED in TAMM-HORSFALL

PROTEIN MATRIX

FORMED in DISTAL CONVOLUTED TUBULE and

COLLECTING DUCT

o CLINICAL INDICATORS of KIDNEY CONDITIONS

% HYALINE CASTS - FOUND in HEALTH and
PATHOLOGY

o TREATMENT NOT USUALLY REQUIRED

TYPES of URINARY CASTS
CAVUSES CELLULAR NON-CELLULAR
* 1 TAMM-HORSFALL PROTEIN * RENAL TUBULAR * HYALINE CASTS
* STRENUOUS EXERCISE EPITHELIAL CASTS % GRANULAR CASTS
% SEVERE VOMITING or FEVER (RRC) CASTS LAy ChcTe
% WITH OTHER TYPES of CASTS * WHITE BLOOD CELL

« ACUTE KIDNEY INJURY (WRC) CASTS

DIAGNOSIS

* SEDIMENT MICROSCOPY

* HYALINE CASTS = CLEAR,
TINY TUBULE-SHAPED
PARTICLES

o EASILY MISSED (LOW
REFRACTIVE INDEX)

o BETTER IDENTIFIED USING
STAINS, REDUCED or DIM
LIGHTING , and PHASE
CONTRAST MICROSCOPY




Urinary Casts

Cast Main Clinical Associations

Hyaline Normal individual; renal disease

Hyaline-granular Normal individual; renal disease

Granular Renal disease; acute tubular necrosis

Waxy Renal disease with possible functional
impairment

Fatty Proteinuria; nephrotic syndrome

Erythrocyte Glomerular hematuria; proliferative/
necrotizing GN; acute interstitial nephritis

Leukocyte Acute interstitial nephritis; acute

Renal tubular epithelial
cell (so-called
epithelial casts)

Hemoglobin
Myoglobin
Bilirubin
Bacterial, fungal

Containing crystals

Mixed

pyelonephritis; proliferative GN

Acute tubular necrosis; acute interstitial
nephritis; proliferative GN; nephrotic
syndrome

Same as for erythrocyte cast; hemoglobinuria
caused by intravascular hemolysis

Rhabdomyolysis
Jaundice caused by increased direct bilirubin
Bacterial or fungal infection in the kidney

Renal stone disease; crystalline
nephropathies

According to components present in the cast




Firm hyaline cast (‘glassy' cast).
Elements like this generally point to an anatomical renal lesion. Chance, isolatec
findings of these casts in old people may indicate nephrosclerosis. (100x)




AVixed granularwaxy cast.

ASpecimens such as this suggest that
the granules in these casts can be
transformed from large to small, until
they become uniformly waxy (small
lateral band) (400x)
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HAEMOGLOBIN CAST may derive from the degradation of erythrocytes entrapped within the cast
matrix hemoglobinuria, as may occur in intravascular hemolysis.



Urinary microscopic evaluation




Urinary microscopic evaluation

ACorrect identification of urine crystals requires knowledge of crystal morphology, their
appearance under polarized light, and urine pH.

Uric acid Ca oxalate monohydrated  Ca oxalate bnydreated
(pH 5.05.8) (pH 5.05.8) (pH 5.46.7)

Struvite (magnesium, Ciprofloxacin

ammonium,
phosphate)
(pH >7.0)
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Uric acid Struvite (magnesium,
ammonium, phosphate)
(pH 5.05.8) (0H >7.0)



NORMAL URINE
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WBC Cast Yeast

Cranular Cast

Spermatozoa

Hyaline Cast Waxy Cast Convoluted Mucus Renal Tubular
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Renal Disease

Hallmarlik

Associated Findings

MNephrotic
syndrome
(proteinuria:
)

MNephritic
syndrome
(proteinuria:
+ — +—+++)

AKI with ATMN
(proteinuria:
absent to +)

Urinary tract
infection
(proteinuria:
absent)

Polyvomavirus BK
infection
(proteinuria:
absent)

Urologic diseases
(proteinuria:
absent)

Fatty particles

Erythrocytes
{moderate to
high number)

Erythrocyte/
hemoglobin casts

RTECs

RTEC casts

Granular casts

Bacteria
Leukocytes

Decoy cells

Isomorphic
erythrocytes (loww
to high number)

Leukocytes

Renal tubular epithelial
cells (RTECSs)

RTEC casts
Erythrocytes (absent to
moderate number)

Leukocytes (lowvw to
moderate number)

RTECs (low number)

RTEC casts

WWaxy casts

Variable according to cause

of ATN (e.g.. myoglobin
casts in rhabdomvyolysis,

uric acid crystals in acute

urate nephropathy,
erythrocytes in

proliferative/active
glomerulonephritis)

Isomorphic erythrocytes

Superficial transitional
epithelial cells

Struvite crystals (for
infections caused by
urease-producing
bacteria)

Leukocyte casts (in renal
infection)

Decoy cell casts (in BK
wvirus nephropathy)

Transitional cells (deep,
superficial, atypical)



Urine analysis

Edema of renal origin

Hypertension of renal origin
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1) E spesso preceduto da episodio trombotico

2) 9Q yStftl YF3I3IA2NI LI NGS RSA
iIncremento del peso corporeo

3) 9Q O0AfFTUSNIES S A@AYYSUNRMO?2
incremento del peso corporeo



Normal foot Mild edema Moderate to
and ankle severe edema

© SEIF & ASSOCIATES, INC., 2005






Periorbital
edema

Puffy pale
face

Lips may
be swollen

,; - Vi ' ":‘._ :,.
jne s sease (S'qmpfoms
www.kidneyssymptom.com







hrotic syndr

- Nver failure

* malnutrition
Tanillary- -

oncotic

Capillz
thy D& o.n
pressure

- venous obstruction
« cirrhosis
- CHF

- restriction
- renal fallure

- pregnancy




Principal Causes of Generalized Edema:
History, Physical Examination, and Laboratory Findings

Organ System History Physical Examination Laboratory Findings
. . ) Elevated jugular venous pressure, ventricular . . .
Dyspnea with exertion prominent—often _ o Elevated urea nitrogen-to-creatinine ratio
) , , (Sa} gallop; occasionally with displaced or , L
Cardiac associated with orthopnea—or paroxysmal o ) . common; serum sodium often diminished;
dyskinetic apical pulse; peripheral cyanosis, cool _— .
nocturnal dyspnea N elevated natriuretic peptides
extremities, small pulse pressure when severe
Frequently associated with ascites; jugular
venous pressure normal or low; blood pressure If severe, reductions in serum albumin,
, ) ) lower than in renal or cardiac disease; one or cholesterol, other hepatic proteins (transferrin,
Dyspnea uncommon, except if associated with i , i , . . .
, O . . more additional signs of chronic liver disease fibrinogen); liver enzymes elevated, depending
Hepatic significant degree of ascites; most often a history

of ethanol abuse

(jaundice, palmar erythema, Dupuytren's
contracture, spider angiomata, male
gynecomastia; asterixis and other signs of
encephalopathy) may be present

on the cause and acuity of liver injury; tendency
toward hypokalemia, respiratory alkalosis;
macrocytosis from folate deficiency

Renal (CRF)

Usually chronic: may be associated with uremic
signs and symptoms, including decreased
appetite, altered (metallic or fishy) taste, altered
sleep pattern, difficulty concentrating, restless

legs, or myoclonus; dyspnea can be present, but
generally less prominent than in heart failure

Elevated blood pressure; hypertensive
retinopathy; nitrogenous fetor; pericardial friction
rub in advanced cases with uremia

Elevation of serum creatinine and cystatin C;
albuminuria; hyperkalemia, metabolic acidosis,
hyperphosphatemia, hypocalcemia, anemia
(usually normocytic)

Renal (NS)

Childhood diabetes mellitus; plasma cell
dyscrasias

Abbreviations: CRF, chronic renal failure; NS, nephrotic syndrome.

Periorbital edema; hypertension

Proteinuria (23.5 g/d); hypoalbuminemia;
hypercholesterolemia; microscopic hematuria

Harrison's Principles of Internal Medicine,




Medications Commonly Associated with Edema

A large number of widely used drugs can cause edema.
Mechanisms include renal vasoconsiriction (NSAIDs and cyclosporine), arteriolar dilation
(vasodilators), augmented renal sodium reabsorption (steroid hormones), and capillary damage.

Class Specific medications

Antidepressants Monoamine oxidase inhibitors,
trazodone

Antihypertensives Beta-adrenergic blockers, calcium

channel blockers, clonidine
(Catapres), hydralazine, methyldopa,

minoxidil
Antivirals Acyclovir (Zovirax)
Chemotherapeutics Cyclophasphamide, cyclosporine

(Sandimmune), cytosine arabinoside,
mithramycin

Cytokines Granulocyte colony-stimulating factor,
granulocyte-macrophage colony-

stimulating factor, interferon alfa,
interleukin-2, interleukin-4

Hormones Androgen, corticosteroids, estrogen,
progesterone, testosterone

Nonsteroidal anti- Celecaxib (Celebrex), ibuprofen
inflammatory drugs



Urine analysis

Edema of renal origin

Hypertension of renal origin




Prevalence of HT in CKD

| DBtags 3 cltaged motags S |

Hypertension
In CKD

Vs 7 -

De Nicola et al CJASN 2011



Domanda 6.

Quando sospettate una ipertensione di natunefrovascolar@
1) vdzZt yYR2 OQ8 dzyl ALISNISYAaA2Z2Y S
anti ipertensivi compresa la terapia diuretica
2) In tutti | pazienti nefropatici ipertesi

3) Solo in presenza di ipertensione associata a proteinuria



Ipertensione nefro -vascolare

Ipertensione secondaria a difetto di perfusione del parenchima
renale dastenosid e |l | O eemak:er 1 a

1) Aterosclerosi 85-90%
2) Displasia fibro-muscolare 10-15%

Altre cause piu rare: compressione intra 0 perirenale post traumatica (rene di
Page), ostruzione ureterale unilaterale, pielonefrite atrofica, ipoplasia renale
congenita, coartazione d e | | O distofat aterovenosa o MAV intra-renale,
ostruzione arteriosa da qualsiasi causa, compressione o infiltrazione neoplastica
arteria renalee ..



Aterosclerosi arteria renale

Stenosi Ipertensione

del | art ¢ ' renal e

Insufficienza
renale
cronica

Prevalenza 4-20% in casistiche autoptiche, sino 40% in angiografie
Nel 20-40% del casi sono bilateral



Renal
artery
stenosis

Renal artery atherosclerosis



Caratteristiche generali

Caratteristiche Fibrodisplasia
muscolare

Aterosclerosi

Et” doéinsor gesvhddaa

Sesso 80% femmine

Distribuzione lesioni Distalmente arterie renali
A volte multiple o con
aneurismi (corona di rosario)

Progressione lesioni Non frequente
Puo recidivare

> 50 aa
> 90% maschi
Ostio aortico,

art renale prossimale

Frequente
Fino a ostruzione completa




Test di screening In presenza di sospetto
diagnostico

+
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Eco-color Doppler arterie renali:
-Velocita di picco sistolico >180 cm/sec. (per stenosi >60%)
-Rapporto velocita di picco sistolico tra aorta ed art. renale <3,5
-Polso post stenotico di tipo «tardus e parvus»

-Indici di resistenza arterire interlobari e arcuate ridotti ( <0,7)
-Asimmetria diametro longitudinale renale >2 cm
-Turbolenza di flusso post stenotico

Difficolta

Léaccuratezza dipende dall 6esperienza dell oper at
conformazione fisica del paziente (non obesi), e dalla

preparazione per prevenire il meteorismo



Test di secondo livello per conferma

Angio TC
- Esame di elezione per la conferma dignostica
- A differenza della RM definisce anche placche calcifiche e stent

Caveat: radiazioni, mezzo di contrasto iodato
alto costo

Angio RM
- Puo fornire anche dati di tipo funzionale sul flusso
- In corso di validazione senza mcd

Caveat Non ha alta ri1 soluzione su sten
Non utilizzabile con stent
non si puo somministrare gadolinio se eGFR<30 mil/min
alto costo




Test prognostici

Scintigrafia renale con test al captopril (DTPA o MAG3)
Da eseguire in wash out da ACEIl e ARBS per lateralizazione
della lesione (paziente ben idratata, meno evidente in stenosi
bilaterale e ed insufficienza renale)

Fattor. Pprognost i caolofDapperagerierenali al |
Diametro renale >9 cm

Indici di resistenza <0,8
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Urine analysis

Edema of renal origin

Hypertension of renal origin




Domanda 7.

Quale di questi e un segno di allarme in presenza di cisti renali?

1) [ QFaaSyT+t RA @Fad2¢F NATT T A

2) La presenza di setti, sepimenti, calcificazioni e vegetazioni
aggettanti

3) La concomitante presenza di cisti epatiche



HITACHI 5 K>
FR:17 — ) ) ) ) ] B | _ 23-JAN-18 14:19:04

000
32°

=

No.110/110
BG:11 65/+/3/3/0/-I-
C715 HdTHI-R RENE

O «o» »

CISTI ATIPICA

wChwa!yY fS3IISNK¥SYI

w/ hbe¢ehwbLY | @2f i
w/ hb¢9b!-ANECQGEKNO CON FINI E

wth{{L.L[L {9tLa9b

CISTI TIPICA
u-ORMAregolare/ ovalare/ o rotondeggiante
WMARGINIDben definiti
WCONTENUT@otalmente anecogeno
WRINFORZO ACUSTICO POSTERIORE

WOMBRA ACUSTICA LATERALE

CISTI COMPLICATA

Rappresenta una CISTI ATIPICA che si
COMPLICA per fenomeni degenerativi,
neoplastici, flogistici o emorragici:

- FORMA: irregolare
-  CONTORNI: sfumati
- CONTENUTO: ipoecogeno
- PRESENZA di SETTI, SEPIMENTI,
CALCIFICAZIONI, VEGETAZIONI
AGGETTANTI
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ADPKDsthe fourth mostcommon cause of ESRD ( fgshetic
cause)y 7-10 % of ESRpbatients

Incidencerate of ESRD due to ADPKDiesfrom 4.8 to 15.3
[pmp/yearin the different countries







Kidney related symptoms and signs in ADPKI

AReducectoncentrationand acidificationof urine
AProgressiveysticgrowth and parenchymakubstitutionA CKD
AJuvenileHypertension

ANephrolithiasis

AUrinaryTractInfections

AHematuria

ANeoplasia

AMassrelated symptoms
Apain
A Digestivesymtpoms



\% Kidney Disease Progression in ADPKD

Normal kidney
HEALTHY TISSUE
CYST DEVELOPMENT
AND ENLARGEMENT
VASCULATURE F
FUNCTION
AGE 15 30 45 60
—  Chronic _. 2 & : __~ Urinary concentrating defects
e Hypertension
e Dl pain and discomfort
SIGNS AND ™ Proteinuria
SYMPTOMS Aculs 7 aplsoiic | |
[ NARRUREVAREE RO RN AT OO OO PR O
| Cyst rupture | Pain I Hematuria | Urinary tract infection I Cyst infection ' Kidney stones



Extrarenal manifestations
ALiver

A Cysts; not infrequently due to associated mutations in other genes :PRKCSH (protein kinas
substrate 80kH) e Sec63

A Liver fibrosis: carcinoma

ACists in other organs
A pancreas, spleen, seminal vescicles, pineale

AArterial Aneurisms (cerebral, aortic, coronary, etc..)
AHeart valve dysfuncion

AHerniae

ADiverticulosis of the colon



Ravine criteria applied in ultrasound diagnostics of ADPKD type 1

Age Number of cysts
(years) ST .
Positive family history Negative family
history
<30 At least 2 in | or both kidneys At least 5
30-59 At least 2 in each kidney At least 3
=60 At least 4 in each kidney At least 8

Ravine criteria applied in ultrasound diagnostics of ADPKD type 2

Age (years)

Number of cysts

15-19
20-29
30-59
=60)

| in each kidney or 2 unilaterally

=3 altogether, at least 1 in each kidney
At least 2 in each kidney

At least 4 in each Kidney




Urine analysis

Edema of renal origin

Hypertension of renal origin




Distribution of main stone components
according to time period

Component 2003-2007 2008-2012
(%) (%)
Calcium oxalate 4,647 (85.17) 5.959 (80.64)
Calcium phosphate 286 (5.24) 497 (6.73)
Uric acid 1200 (3.83) 513 (6.94)
Ammonium magnesium 194 (3.56) 273 (3.69)
phosphate

Others 120 (2.20) 148 (2.00)
Overall 5.456 (100) 7,390 (100)

Wengi Wu et al Urolithiasis 2014



Risk of a recurrent stone event

Year following initial stone event Risk of recurrence
2 11%
5 20%
10 31%
15 39%

Ziemba JB et dAlC Urol2017



Risk of ESRD is In stone formers versus matched

controls
A 3
< Stone formers
- Controls
E 8 gonnasd
c i
= m "
Eo
=S 'O -
(& e 17 o

25
Incidence Years
(no. at risk)
Controls 0 (17.,465) 0.1 (13,670) 0.4 (7,788) 0.6 (4,096) 0.9 (1,665) 0.9 (10)
Stone formers 0 (4,899) 0.5(3,908)  0.8(2,233)  1.3(1,201) 2.1 (489) 2.4 (5)

Ziad M. EZoghby et al CJASN2012



Nephrolithiasis

4 \N
Inreasedrisk of

labetes
AACHIE SIHONIC Infections HT-
obstructiomd AKI  obstruction Obesity

Dyslipidemia
Associatechnatomic

abnormalities
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