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 •  Physiologie 

•  Définition	/	Epidémio. 
•  Nephroprotection 
Rappel	généraux 

•  SGLT2I	:	nouvel	espoir 
•  Autres	nouveautés	ciblées 

•  Question 
•  Conseil 



RAPPEL	PHYSIOPATHOLOGIQUE 



QUELS	EXAMENS	DEMANDER			? 

!  OEDEME 
!  HTA 
!  FATIGUE 
!  ANEMIE 
!  CRAMPE 

!  F.RISQUE 



QUELS	EXAMENS	DEMANDER	? 



Dépistage 



Maladie	rénale	chronique 



Effets	de	la	protéinurie 

0,00%	

10,00%	

20,00%	

30,00%	

40,00%	

50,00%	

60,00%	

70,00%	

80,00%	

disenrolled	from	plan	 died	prior	D/T	 receveid	transplant	 CKDVd	 Non	of	the	above	

CKD	II	no	protinuria	n	14202	 CKD	II	Protinuria	n	1741	

CKD	III	n	11278	 CKD	IV	n	777	

Douglas	et	al.	Longitudinal	Folow	up	and	outcomes	among	a	Population	with	KD	in	a	
Large	Managed	Care	Organization.	Arch	Inter	Med	2004	;	164	:	659-663	 
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Maladie	rénale	chronique 

•  Constitutionnelle 
•  Fonctionnelle	non-
eGFR 

DIAGNOSTIC 



Chronic	Kidney	Disease	and	the	Risks	of	Death,	Cardiovascular	Events,	and	
Hospitalization.	 

Alan	Go	et	al.	N	Engl	J	Med	2004;351:1296-305.		 

•  We	estimated	the	longitudinal	glomerular	filtration	rate	(GFR)	among	1,120,295	adults	within	a	
large,	integrated	system	of	health	care	delivery	in	whom	serum	creati-	nine	had	been	measured	
between	1996	and	2000	and	who	had	not	undergone	dialysis	or	kidney	transplantation	 
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Mortalité 



Patient	n°	1 



CKD	USA	us	Europa 
CJASN	2008	616	623 
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" 	Semblables	pays	industrialisés 
" 	10%	CKD.	 
" 	!	55	–	85	!	>	65	ans	:	15	%	? 
" 	majoration	cout	mortalité	morbidité 
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Cout 

" 	Hospitalisation	pour	CVD 
" 	Cout	traitement	HTA/ANEMIE/CVD 
" 	Cout	Dialyse 
" 	Cout	maladie	oncologique	et	
infectiologie 
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" 	10	000	euros 
" 	100	-	1000	euros 
" 	50	000	euros 
" 	>50	000	euros 
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Maladie	rénale	chronique 
Peut	on	la	ralentir	? 



Quelques	bases	dans	la	gestion		de	la	MRC 

Dépistage 

HTA 

Diab 

HCO3 

Tox Hb 

Uacr 

Diagnostic 



HYPERTENSION 



RATIONALE	FOR	TARGET	SBP	<120	MM	HG	IN	
CKD 

•  For	most	patients	with	CKD,	a	cardiovascular	event	is	a	more	likely	
outcome	than	ESKD.1 

•  SPRINT	confirmed	cardiovascular	and	survival	benefits	in	non-
diabetic	CKD.2 

•  ACCORD	showed	marked	reduction	in	stroke	in	diabetes,	but	only	
included	401	patients	with	eGFR	<60	ml/min/1.73m2;	
nonetheless,	benefits	of	SBP	<120	mm	Hg	in	the	standard	
glycemia	arm	similar	to	those	seen	in	SPRINT.3,4 

•  Meta-analyses	demonstrate	reduction	of	CV	risk	proportional	to	
BP	lowering,	though	some	show	lower	proportional	risk	reduction	
in	the	presence	of	CKD	and	of	DM.5,6,7 

1O’Hare	J	Am	Soc	Nephrol	2007;18:	2758.	2Cheung	JASN	2017;	28:	2812.	3Papademetriou	Am	J	Nephrol	2016;	43:	271.	4Tsuijimoto	
Hypertension	2018;72;323.	5BPLTC	BMJ	2013;347:f5680;	6Ettehad	Lancet	2016;387:435;	7Malhotra	JAMA	Int	Med	2017;177:1498 



BLOOD	PRESSURE	MANAGEMENT	IN	PATIENTS	WITH	CKD,	
WITH	OR	WITHOUT	DIABETES,	NOT	RECEIVING	DIALYSIS 

•  CKD	G4	and	G5 
•  Diabetes 
•  Individuals	with	SBP	120-129	mm	

Hg 
•  Patients	with	very	low	baseline	

diastolic	BP,	particularly	in	the	
presence	of	coronary	artery	
disease	 

•  Specific	etiology	of	CKD 
•  Severely	increased	proteinuria 
•  Older	age 
•  Younger	age 
•  Very	frail 
•  “White	coat”	hypertension 
•  Severe	hypertension 

Recommendation	3.1.1:	We	suggest	that	adults	with	high	BP	and	
CKD	be	treated	with	a	target	systolic	blood	pressure	(SBP)	of	<120	
mm	Hg,	using	standardized	office	BP	measurement	(2B). 

This	recommendation	is	weak	according	to	GRADE	because	there	is	
less	certainty	that	the	benefits	outweigh	the	harms	in	the	following	
scenarios: 

Individualization	is	KEY 



BICARBONATE	22 

!  DYSPNEE 
!  APETIT 
!  AMYOTROPHIE 

!  SHIFT	POTASSIQUE 
!  SHIFT	CALCEMIQUE 

!  CARDIOPATHIE 
!  OSTEOPOROSE 

!  INSULINO 
-	RESISTANCE 



BICARBONATE 



SYNDROME CARDIO RENAL 



Sd CR classification 



Le probleme de la volémie & 
diurétique 

P O 

P O 



Le probleme de la volémie & 
diurétique 



L’important	c’est	l’effet 
!  D	de	l’ANSE	:	 
-  Crampe 

-  Potassium 

-  Calcium	out 

!  INHIBITEUR	MR	:	
spironolactone 
-  Hypotenseur 

-  Effet	pleiotropique 
-  Potassium 

-  Acidose !  Thiazide	:	 
-  Sodium 

-  Perte	d’effet 

-  Calcium	in 



Oxygène 

!  CIBLE	Hémoglobine	:	 
!  11	gramme 

!  EPO 
!  Fer	Oral 
!  Fer	IV 
!  Autres	support 

!  HIFinhibiteur 

!  CIBLE	Martiale 
!  Ferritine	>	100 



Figure	2.	Percent	of	Patients	with	CKD. 

Szczech	LA,	Stewart	RC,	Su	HL,	DeLoskey	RJ,	Astor	BC,	et	al.	(2014)	Primary	Care	Detection	of	Chronic	Kidney	Disease	in	Adults	with	Type-2	
Diabetes:	The	ADD-CKD	Study	(Awareness,	Detection	and	Drug	Therapy	in	Type	2	Diabetes	and	Chronic	Kidney	Disease).	PLOS	ONE	9(11):	
e110535.	https://doi.org/10.1371/journal.pone.0110535 
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0110535 

Le	dépistage	est	il	bien	réalisé	? 



POTENTIAL	IMPLICATIONS 

Kidney	International	2021	99686-695DOI:	(10.1016/j.kint.2020.12.019)	 





	Expansion	of	Cortical	Interstitium	Is	Limited	by	Converting	Enzyme	Inhibition	in	Type	2	
Diabetic	patients	with	Glomerulosclerosis 

DANIEL	J.	CORDONNIER,*	NICOLE	PINEL,§	CLAIRE	BARRO,CLAIRE	MAYNARD,*	PHILIPPE	ZAOUI,*	SERGE	HALIMI,*BRUNO	HURAULT	DE	LIGNY,†	YVES	REZNIC,†	DOMINIQUE	
SIMON,‡RUDOLF	W.	BILOUS,FOR	THE	DIABIOPSIES	GROUPa 

J	Am	Soc	Nephrol	10:	1253–1263,	1999 



Placebo 

Perindopril 
0	mois 24	mois 









Plus	de	25	ans	d’observation	… 



Lésion	glomérulaire 



Mme	Muriel Mme	Verlaine Mr	José 

49	ans 30	ans 59	ans 

Biopsie	:	IgA GENE:	Apol	(2x)	+	Alport	(1x) Biopsie:	HSF. 
Gene:	NR 

IEC	full	dose	TA	<	120/60	
mmHG 
Orthostatisme	 

IEC	dose	complete,	TA	128/60 
Orthostatisme 

IEC	Perindo:10	mg 
120/70 

E	GFR	69. E	GFR	65 eGFR	57 

Protéinurie	1,9	g/24h Protéinurie:	2,3	g/24h Protéinurie:2,9	g/24H	 

	purpura	et	microhématurie	
fluctuante 

Père	greffé 



SGLT2	et	REIN 

(1)	inhibition	
absorption	Glu/Na 
(2)	Na	stimule	M/D 
(3)	Vasoconstriction	
a	aff	,	vasodilatation	
a	eff 
(4)	Diminution	
pression	
intraglomérulaire 



TRIAL	Cardiovasculaire	safety	T2D	=>	Renal	
Safety 



Renal	trial 





SAFE 
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n	engl	j	med	383;15	nejm.org	October	8,	2020 
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Dapagliflozin significantly slowed progression of kidney disease and 
reduced the risk of adverse outcomes (sustained ≥ 50% egfr decline, ESKD, 

renal or CV death)a,1 

aESKD defined as the need for maintenance dialysis (peritoneal or hemodialysis) for at least 28 days and renal transplantation or sustained eGFR <15mL/min/1.73m2 for 
at least 28 days. Renal death was defined as death due to ESKD when dialysis treatment was deliberately withheld for any reason.3; b95% CI, 15 to 27. 
ARR = absolute risk reduction; CV = cardiovascular; DAPA = dapagliflozin;  eGFR = estimated glomerular filtration rate; ESKD = end-stage kidney disease; HR = hazard 
ratio; ; NNT = number needed to treat; RRR = relative risk reduction.  
1. Heerspink HJL et al. N Engl J Med. 2020; 383:1436-1446; 2. Heerspink HJL. Presented at: ESC Congress – The Digital Experience; August 29 – September 1, 2020; 3. 
Heerspink HJL et al. Nephrol Dial Transplant. 2020;35:274–282. 

DAPA 10 mg 
197 events 

Placebo 
312 events 

0 

4 

8 

12 

16 

20 

24 
C

um
ul

at
iv

e 
In

ci
de

nc
e 

%
 

DAPA 
9.2% 

Placebo 
14.5% 

HR (95% CI) 
0.61 
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5.3% ARR 

NNT=19b 
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DAPA	CKD 



DAPA	CKD 



Dapagliflozin demonstrated a significant marked reduction in 
death from any cause.1,2* 

ARR = absolute risk reduction; CV = cardiovascular; DAPA = dapagliflozin; RRR = relative risk reduction 
The DAPA-CKD trial was stopped early due to efficacy benefit. Because of the unplanned early stop, this secondary endpoint is considered nominal. 
1. Heerspink HJL et al. N Engl J Med. 2020; 383:1436-1446; 2. Heerspink HJL. Presented at: ESC Congress – The Digital Experience; August 29 – September 1, 2020; 
3. Heerspink HJL et al. Eur Heart J. 2021;42:1216-1227. 
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DAPA 
4.7% 

Placebo 
6.8% 

HR (95% CI) 
0.69 

(0.53-0.88) 

p-value2 
0.0035 

Secondary Endpoint 
All-Cause Mortality1 

31% 
RRR 

All-cause mortality by 
causes of death and by 

dialysis initiation3  
	 DAPA Placebo Total 
	 n/N	(%) n/N	(%) n/N	(%) 

Overall	mortality 101/2152	
(4.7) 

146/2152	
(6.8) 

247/4304	
(5.7) 

CV	death 41/2152	
(1.9) 

50/2152	
(2.3) 91/4304	(2.1) 

Non-CV	death 36/2152	
(1.7) 

66/2152	
(3.1) 

102/4304	
(2.4) 

Undetermined 24/2152	
(1.1) 

30/2152	
(1.4) 54/4304	(1.3) 

Overall	mortality	by	dialysis	initiation	 

Without	chronic	
dialysis 

	89/2084	
(4.3) 

121/2053	
(5.9) 

210/4137	
(5.1) 

With	chronic	
dialysis 

	12/68	
(17.6) 25/99	(25.3) 37/167	(22.2) 



In a prespecified analysis, dapagliflozin reduced the risk of AKI 
versus placebo 

AKI = acute kidney injury; CI = confidence interval 
Heerspink HJL et al. Presented at: ERA-EDTA Congress; June 5-8, 2021; Virtual. 
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Hazard Ratio, 0.68 (95% CI, 0.49-0.94) 
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MALADIE	BERGER	–	IgA	Nephropathie 

!  Dépôt	d’IgA 
!  Microhématurie 
!  HTA 

!  La	protéinurie	est	de	
très	mauvais	
pronostic 
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A	pre-specified	analysis	of	the	DAPA-CKD	trial	demonstrates	the	
effects	of	dapagliflozin	on	major	adverse	kidney	events	in	patients	
with	IgA	nephropathy 
David	C.	Wheeler	et	al.	KI	Avril	2021 
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SGLT2R	surveillance 

•  Avant	:	Urine	avec	ACR/PCR	! 
•  Pendant:	 

– Pression	artérielle 
– Infection	 
– Evolution	eGFR	(La	pente	doit	ralentir) 

•  Si	arrêt	apparition	d’une	Protéinurie	! 



BUVEZ	BEAUCOUP		….	A	D	P	K	D	? 



TOLVAPTAN		….	GAIN	:	10	ans	? 



GENETIQUE	:	APOL1 
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À	vos	
questions 

Qu'elle soit nécessaire, ou même 
justifiée, ne croyez jamais que la 
guerre n'est pas un crime 

ernest-hemingway 


