Insuffisance renale aigue
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Acute renal failure is the House Moment of nephrology. The patient go from normal
functioning kidneys to zero function and at that point they either recover with no
significant permanent sequelae or they die. At that branch point, between total recovery

and death, is the nephrologist and he is selecting IV fluids, deploying dilalysis, and

determining the balance of atoms in the extracellular compartment in order to nudge
the patient toward recovery.
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Un brin d’histoire

e Extracorporeal dialysis for humans was

first tested in the 20’s by Dr Haas. He
treated 6 patients, all of which died.
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Dr Haas dans son laboratoire avec la premiere machine de dialyse en 1928

In 1943, Willem Kolff, working in Nazi-
occupied Holland, created the second
human dialysis machine; and he dialysed
his first patient. This young man with acute
nephritis died during therapy.
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In 1945, a 67-year-old woman with uremic . ¢ estion: Si vous inventez une nouvelle

cgma.presented to Dr Kolff. He i.nitiated technologie non prouvée pour une maladie
dialysis and she regained consciousness généralement mais pas toujours mortelle,
after 11 hours of therapy. This was his combien d’échecs (patient mourant durant

17th patient aiter 16 consecutive la procédure) tolérez-vous avant de
treatment failures. She lived another 8 décréter que la technique ne marche pas

years and ultimately died of community A 5
acquired pneumonia B 10
C.15

Dr Willem Kolff

D. >20



Définition de I'insuffisance rénale aigue

e Augmentation de la creatinine de 44.2 pmol/l chez
patient avec creatinine de base de moins de 168 pmol/I

eCreatinine > 500 pmol/I
eCreatinine > 300 pmol/I

e Augmentation subite de la creatinine > 177 pmol/I



Table 1 Epidemiological population studies of acute renal failure.

Country Definitions of ARF Incidence (pmp) Reference
USA Increase in serum creatinine of 0.5mg/dl (44.2 umol/l) in patients with baseline serum 12 of all hospital 10
creatinine <1.9mg/dl (168.0 umol/i) admissions
Increase in serum creatinine >1.0mg/dl (88.4 umol/l) in patients with baseline All ARF was
serum creatinine 2.0-4.9mg/dl (176.9-433.2 umol/l) acquired out of
Increase in serum creatinine of 1.5mg/dl (132.6 umol/) in patients with baseline serum hospital
creatinine >5mg/dl (442.0 umol/l)
Kuwait Unknown 95 133
England Serum creatinine =500 pumol/l (5.7 mg/dl) 5
Need for RRT
France Unknown 127
Spain Sudden increase of == 6
serum ~~=
Scotlan 8
\
USA (Afn 5/1,000P hospital 11
Americar\ admissions
Australia 135 26
England \ grmol/l (3.4 mg/dl) 486 9
Scotland s 1or RRT 203 7
South India Unknown 336 128
Brazil Increase in serum creatinine of at least 0.5mg/dl (44.2 umol/l), admission serum 325/3,684 renal 129
creatinine >1.4 mg/dl (123.8 umol/l) for men or >1.3mg/dl (114.9 pmol/l) for women, evaluations®
and a normal serum creatinine level at admission, but presenting an increase
during hospitalization
England Serum creatinine =500 umol/I (5.7 mg/dl) or need for RRT 130

Multi-organ ARF
Single-organ ARF

380
125

a50% of ARF occurred before admission to hospital, 5096 developed in hospital; Prepresents 79% of all ARF cases per year in one hospital; ©53% community-acquired
ARF. 47% hospital-acquired ARFE. Abbreviations: ARF, acute renal fallure; CKD, chronic Kidney disease; pmp. per million people; RRT, renal replacement therapy.



Pourguol une definition 7

e Parce que c’est un concept artificiel. On ne peut ni prouver, ni exclure que
quelgu’un a une insuffisance rénale aigue avant d’étre d’accord sur la signification
du terme.

e | e chercheur a besoin d’un consensus plus clair

®* UIRA comme le SDRA, le SIRS, le choc septique n’a pas de gOId
Standard pour poser le diagnhostic




Comment définir une définition?

e En commencant par définir ce que le rein fait

eDeux fonctions sont unique au rein



Taux de filtration glomérulaire

ecGFR comme marqueur de I'IRA, non !
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Créatinine ?

e | a creatinine est formee par dehydration de la créatine au
niveau du fole (98% de la créatine se trouve dans le muscle)

* Elle est filtréee par les glomérules et peu secrétee [7-10%)

par les tubules renaux

e Augmentation de la production: traumatisme, fiévre, immobilisation
Diminution de la production: maladie hépatique, dimimution masse musculaire, age
Augmentation de la secretion tubulaire avec diminution GFR; volume de distribution,
inhibition sécrétion tubulaire par cimétidine et triméthoprime



Diurese ?
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e Peu specifique sauf si séverement réduite ou absente

e Oligurie < 5 ml/kg/j ou < 0.5 ml/kg/h
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«Lack of wurine output L the acutely h 5povotem£o patiev\fc
Ls renal success, not renal fatlures
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Acute Dialysis Quality Initiative wwwadoinet

* Diagnostic Criteria for
AKI: An abrupt (within 48

hours) reduction in kidney
function currently defined as

dal

or a

percentage increase of 50%
(1.5 fold from baseline) or a

(documented oliguria < 0.5
ml/kg/h for 6 hours)


http://www.adqi.net
http://www.adqi.net

AKIN criteria for AKI

1 Increased in serum creatinine of = 20.4 umol/l or increase of o 5 mi/kg/h for > 6 h
> 150%-200% (1.5 fold to 2-fold) above baseline

2 increase in serum creatinine of 200%-300% < 0.5 ml/kg/h for > 12 h
(> 2-fold to 3-fold) above baseline

Increase in serum creatinine of > 300% (> 3-fold) above baseline,
< 0.3 ml/kg/h x 24h or

3 or serum creatinine = 394 umol/l with an acute anuria x 12h
rise of = 44 pymol/l

« Improving Outcomes From Acute Kidney Inujury: Report of an Initiative» AJKD 2007; 50(1): 1-4



RIFLE Criteria for AKI

GFR criteria

Urine output criteria

Risk Increased SCreat < 1.5 or
GFR decrease =25%

Increased SCreat < 2 or

Injur
jury GFR decrease =50%

Increased SCreat <x 3

Failure GFR decrease =75%
or SCreat =4 mg/dl

Acute rise =0.5 mg/dl

UO =< 0.5 ml/kg/h
> 6 hr

UO =< 0.5 mi/kg/h
< 12 hr

UO << 0.3 ml/kg/h
> 24 hr or
Anuria < 12 hrs

Loss
Persistent ARF = complete loss
of kidney function =4 weeks
End-stage End-stage renal disease

renal disease ( =3 months)

High sensitivity

High specificity



Creatinine de base
eGFR 75 ml/min/1.73 m2 selon MDRD

Estimated baseline creatinine

Black men White men Black women White women
Age (years) (mg/dL | pmol/L) (mg/dL | pmol/L) (mg/dL | pmol/L) (mg/dL | pmol/L)
20-24 1:5] 133 1.3 115 1.2 | 106 1.0 | 88
25-29 15| 133 1.2 | 106 1.1 |97 1.0 | 88
30-39 1.4 | 124 1.2 | 106 1.1 197 0.9 | 80
40-54 1:3] 115 1.1 | 97 1.0 | 88 0.9 | 80
55-65 1.3 ] 115 1.1 |97 1.0 | 88 0.8 |71
>65 21 106 1.0 | 88 0.9 80 0.8 |71

«Defining and classifying acute renal failure: from advocay to consensus and validation of the RIFLE criteria»

Intensive Care Med 2006
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Age- ajusted rate per 10‘000 population
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Percentage distribution of causes of AKI in non-ICU settings

® ATN @ Prerenal

© ACRF (€ Obstructive

© AN @ AcuteGN @ other



Hospital acquired AKI Outpatient acquired AKI

©® Pré-rénal

© post-rénal
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Apres ces quelques considérations

Back to basics




P 3 a 3
” % "
& 2
A . 54
) . ,‘l 4
P % W
a _ '; -

Antecedents

Intermediate stage

(_ Complications )

l--iDamage}--{ + GFR }i

AKI

Qutcomes




1 litre de NaCl 0.9% vaut mieux que 1‘000 litres de dialysat

La cause la plus frequente de necrose tubulaire ischémique est
I'insuffisance pré-renale prolongee

Aux Sl, la survenue d’une insuffisance rénale implique une mortalité de
50% environ

Le diagnostic d’une insuffisance rénale aigue doit etre
considéré comme un échec médical:
iInsuffisance des manoeuvres préventives

La nécrose tubulaire est souvent un phénomene multifactoriel



Post-rénal wvw\ﬂ"f"”@ -

Docteur, j'aL de La petne & uriner et gquand
cela vient c’est peu



Physical obstruction
Phimosis
Stricture
Prostatitis

Trauma
Blood clot
Stone
BPH
Prostate/bladder cancer
Cervical cancer
Colon cancer
Sarcoidosis
Tuberculosis

Pregnant uterus

Neurogenic bladder
Diabetes mellitus
Spinal cord disease

Multiple sclerosis
Parkinson disease
Anticholinergic drugs
Alpha-adrenergic agonists
Calcium channel blockers
Opiates
Sedative hypnotics



Cause post-renale



Echographie rénale

Elsavieritems and derived items @ 2007 by Mosby, Inc., an sffiliate of Elsavier Inc.
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Pre-renal \\\o%?'/

* Hypovolemie de n’'importe quelle origine diminue la perfusion renale [RPF]

¢ | es patients avec une insuffisance cardiaque ou une cirrhose ont des oedemes avec un
retention hydro-sodée mais le volume dans le lit artériel est insuffisant
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e Quand RPF diminue le rein compense

(1) vasodilatation de I'artériole afférente

(2 vasoconstriction de I'artériole efférente

oo,j’al des diarrhées et des vomissements ™\

S . ours et je ne ga rd o Filtration fraction = @

RPF







Quel(s) examen(s) ?

Sédiment urinaire

Sport urinaire (Na, K, Cl,
osmolalité, creatinine,
proteine)




| _ Urine Na x Sr Cr ,
“ FENa= Sy Na x Urine cr * 1% ;

Fraction excrétée du sodium

==
Remembering the FENa Equation
| e The FENa is a small number (especially before you
’f?l"f““ . multiply it by 100). To remember the formula put all of
Bl A0 A the small numbers on the top and the big numbers on
aly g B the bottom.
\,,*I O IT A FENg = Small_x_small
.~ | 1 B big x big
| Big or small?
- 1. Urine sodium  big sma
- 2. Urine creatinine big ~ sma
_ 1 3. Serumsodium  big sma
n 4. Serum creatinine big  sma
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Acid Plus DxSaurus

Na Pl ‘140 mmolx’L.

Créatinine Pl 500  pmol/l

Na U [5| mmolx’LJ

Créatinine U 5 mmol/L

imgllGSei

BUN =] | 25 mmol/L |

Créatinine Pl 500 umol/L

Urée U 25 mmol/L

Créatinine U [5| mmolx’L}

EE! Uré: 1 O

FRACTION EXCRETEE DE SODIUM

Formule:

Naunnc ) Créatp|asma'n
FE Na =

Naplasma ) Creatunnc

Unités:
Toutes les unités: [mmol/L]

Interprétation:

FENa < 1% suggére une IRA
prérénale

Références:
Corwin HL. Arch Intern Med. 1984

May;144(5):981-2. = Publed

FRACTION EXCRETEE D'UREE

Formule:

Urée ine Creatp,asma

FE Urée = — —
Ureep,aSma Créat ;e

Interprétation:

Une FE Urée < 35% suggére une IRA
prérénale, méme en cas d'utilisation de
diurétiques.

Références:

Carvounis et al. Kidney Int 2002; 62: 2223~
2229. - PublQed

Kaplan AA. Am J Nephrol. 1992;12(1-2):49-

54. - Publ@ed



Traitement

ePatient
hypovolémique:

ePatient cliniguement
hypervolemique
mais avec evidence
d’IRA pre-rénal:
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Hippocratic aphorism

Chez les tndividus qui ne sont pas sans fLévre,
des wrines d'abord-épaisses, grumeuses, peu
copieuses, odevenant ensulte abondantes et ténues,
soulagent. Cela M¥ive surtout quand elles
déposent dés Le comniBineement de la maladie, ou
b LB wzzt"(ap(é%

Section 4, Aphorism &9

.f’ | '»./}



"“0
oM. oW
2 3 0, reperfusion
f | / )
* "i':\‘ O Q ? O 4 ©

o ) e

\ ‘\

P § Z Integrin Viable
f O“\ Tubular g epithelial cell
‘”‘_'.-- - _ lumen —

6. O F i 0 *\Na‘/K* ATPase

*.. o f'ff —_— ;;T’ﬁ’-.ﬁ.--' *

4!;.‘ TR N O -\.

Nécrose tubulaire algue

Apical
surface

Ischemia and

o"---:‘/ O yO? 0 * Epithelial cell
4

:
|
E
.

4 __,__*) with brush border

O o Q/

- -~ o "
- - P . -~ - o~
S \ 0* --°
* . h - u
- . . " O
— v )
\l

'/ Basolateral

Loss of 4-

¥ e

Op*”* 0*

000\0

Necrosis and
cell death

3 'brush border . z o

Loss of polarity

surface

Apoptotic
. epithelial cell

) Luminal
- obstruction



_onmo%%z Q;




o"\

AR

Acute renal success

e Un des mystere de la NTA est pourguoi le patient est oligurique

* e glomérule sain filtre - |les tubules
reabsorbent 99% du plasma filtré

¢ Si le glomeérule continue de filtrer mais que le tubule ne réabsorbe plus, le rein

rapidement . Le patient perdrait 1 litre de volume
intravasculaire chaque 10 minutes.

e Un «senseur» au sodium regle le taux de filtration glomeérulaire
i (indiguant un GFR
important ou un probleme de reabsobtion tubulaire) alors le senseur ferme
I’arteriole afferente
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INntrarenal acute kidney injury

e Unlike pre- and post-renal patients there is

* [he role of physicians is relegated to supportive care as he
waits for the kidneys to heal on their own.

o 'art de I'analyse du sediment urinaire
- bandelette
- microscopie



Pre-rénal Rénal
Microscopie cylindres hyalins anormale
Densité 1.020 1.010
Osmolalité (mmol/kg) > 500 > 300
Sodium (mmol/l) < 20 > 40
FENa (%) < > 2
FEUrée (%) < 35 > 35



URINE, FEUILLET N° 1

' 813348 1124060 1236449 + 1426580 1426581 1464987
CD-PGCNT CD-PGCNT CD-PGCNT 6-CL 6-CL 6-CL
Analyse Unite ggt:{l 05/06/08 02/10/08 11/11/08 07/01/09 07/01/09 18/01/09
08:00 08:00 08:05 03:20 03:20 19:30
urine urine urine urine urine urine

Examen chimique
U-pH 5.0-6.5 5.5 55 7.0 5.0 5.5
U-densité 1.012 1.015 1.010 >=1.030 >=1.030
U-protéines sq e —— - - e
U-hémoglobine R - - -t et
U-glucose sq NEGATIF -t NEGATIF NEGATIF TRACE
U-corps cétoniques NEGATIF NEGATIF NEGATIF TRACE TRACE
U-bilirubine NEGATIF NEGATIF NEGATIF ‘ -+ +
U-urobilinogéne mg/d 0.1-20 0.2 0.2 0.2 \ 0.2 0.2
U-nitrites NEGATIF NEGATIF NEGATIF NEGATIF NEGATIF
U-leucocytes sq NEGATIF NEGATIF NEGATIF -+ ++
Leucocytes et érythrocytes urinaires
U-leucocytes W 0-16 17 14 9 93
U-érythrocytes M/ 0-26 19 24 36 1781
U-type des érythrocytes GLOMERULAI GLOMERULAI

RE RE
Examen Microscopique
U-cellules tubulaires rénales -
U-cyl cireux -+
U-cyl granuleux -
U-cyl hémoglobinique 1 } +]
Lysozyme ‘
U-lysozyme ~ mgA | 0.00-200 | 4.00
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PROTEINURIE ESTIMEE
i1 [ ]
Formule: Protéines U 11 g/L e
" RINE, FEUILLET N° 1 1L ,
' Prot = (Prot yine/Créatyine)*8.8°SCT/1.73 | Créatinine U [7-7 mmole] —
07471 607888 628477 ( 4
Unités: YRANGE CD-PGCNT | HJ-UITBDMI Surface Comporelle NT
Analyse  yprot: [g/L] 0/03/08 13/03/08 18/03/08 CLLE L 08
Ucréat: [mmol/L] 14:20 08:30 1125 9/24hr/1.73m? )
SCT = surface corporelle totale: [m?] urine urine | urine
‘U-sodum Références: g =
U-potassium Ginsberg JM. N Engl J Med. 1983 Dec 27.7 26.5
U-potassium débit  22:309(25):1543-6. = Publfjed 40 mmolL
U-osmolalité 298 |
U-urée 193 205
U-urée débit | LU LU LD L | 308
U-créatinine - mmol/l 11.2 7.7
U-créatinine débit 'mmol/24h | 5.3-15.9 11.6 |
U-protéines a/l 11.00 3.28 1.45 1.43
U-protéines débit . g/24h | 0.01-0.14 16.50
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Protéinurie

URINE, FEUILLET N° 4 Protéines U | 0.16 oL

1272766 15651463 1807 L)

CD-PGCNT CD-PGCNT CD-PC Créatinine U [4.8 mmoI/L}

Analyse Unite ggL{I 27/11/08 24/02/09 28/0¢  gurface Corporelle |
09:05 08:45 08:
urine urine urit Protéinurie

U-sodium mmol/l T E—
U-sodium débit ‘mmoli2éh | 40 - 220 66
U-potassium ~ mmol/l 48.7
kU-potassium débit ‘mmol/2éh | 25- 125 83
LU-calcium total mmol/l 1.42
U-calcium débit ‘mmolf24h | 2.50 - 7.50 2.41
TU-phosphates mmol/l | 13.1
U-phosphates débit mmol/24h | 13.0-42.0 22.3
U-urée mmol/l 218
U-urée débit ‘mmol/2éh = 430-710 371
U-créatinine " mmolll 6.3 4.8 2.6
fU-créatinine débit ‘mmol/2éh | 5.3- 15.9 10.7
;U-protéines gl I <0.06 0.16 0.06




3 principales etiologies










|s this acute or
chronic renal failure?

Has ohstruction
been excluded?

|s the patient
euvolaemic?

Does evidence of renal

parenchymal disease
exist (other than ATN)?

Has a major vascular
occlusion occurred?

* History and examination
* Previous creatinine measurements
» Small kidneys on ultrasound (except diabetes)

* Complete anuria
* Palpable bladder
* Renal ultrasound

* Pulse, JVP/CVP, postural blood pressure, daily weights, fluid balance
* Disproportional increase in urea:creatinine ratio

* Urinary sodium concentration (unless on diuretics)

* Fluid challenge

* History and examination (systemic features)
* Urine dipstick and microscopy (red cells, red cell casts, eosinophils,
proteinuria)

* Atherosclerotic vascular disease
* Renal asymmetry

* Loin pain

* Macroscopic haematuria

* Complete anuria

Stratégie diagnostique




( Acute renal failurej

A4

( History and record review, physical examlnatlon blood and urine analysis, ultrasound

W

Edema, hypertensuon abnormaI\
urinary sediment, proteinuria J

Exog. nephrotoxin exposure,
rhabdomyolysis, hemolysis

Normal urinary sediment,
no hematuria or proteinuria
FEua<<1%, EE. . <35%

Bladder distention?

3
{ )

-~

Red or white blood cell casts
Blood or serologic
abnormalities (see Fig. 64.9)

N

[ Fluid repletlonj

N
Fluid administration

( i

Bladder catheter

N N Y NG &
Increased ( Oliguria j Tubulllar [Nonollgurlc Oliguric N No ureteral, Ureteral
urine ylﬁ\ede ARF A.RF Clinical diagnosis renal pelvic renal pelvic
volume Tl l7 == Renal biopsy? dilatation dilatation

[

Fu rosemlde
Mannitol

y

Porsl.tent] [Recovery \/ Increased
- ARF ARF (Vasculitis AGN [HUS/TTP AIN unnany
A4
[Increased urine] DEOIiguria\_T Y'
vollulme ), E Treatment
10 Suspicion CT scan
y ‘ 7 Cllnlcal | retroperitoneal Retrograde
\/ suspicion vascular pathology pyelography
Recovery ARFJ P’""“’“t ARF OhsIECCUON Porsloton Recovery
| ARF ARF
Relief of
Nonoliguric ARF | |Oliguric ARF Doppler ultrasound obstruction
|7 TI Angiography
fi/ g i\ N = = N Recovery Recovery
Conservative therapy £ N ARF ARF
Dialysis :
Niifritional SUPPOH g [ Negative j [Thromboss
(K+ and fluid restriction) v
s . =
‘Intrarenal ARF hrombectomy or
Tl\7 Elbrmolytlc therapy
=3 weeks j
4 R 2 N\ A
N Recovery
Recovery ARF Renal biopsy ARF

Prerenal ARF

Intrarenal ARF

Postrenal ARF






La vie est courte, L'art est long, L'occaston est
prompte [a s'échapper], L'emplrisme est dangereux,
le ratsonmnement est diffictle.

IL faut non seulement faire soL-méme ce qui
conVLENt: mals encore Letre secondé par] Le malade,
DAY CEUX qul L'assistent et par Les choses extérienres



