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Objectifs

* Décrire les travaux en cours pour générer une definition standardisée
de la crise rénale sclérodermique

* En rafale, discuter de :

* quelques controverses épidémiologiques
I"association entre les corticoides et la crise rénale
la prévention de |a crise rénale
les traitement de I’hypertension artérielle isolée
les nouveautés thérapeutiques
la greffe rénale post crise rénale



'atteinte rénale dans la sclérodermie

Fibrose Vasculopathie Glomérulopathie Crise rénale
interstitielle chronique
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Review
Towards developing criteria for scleroderma renal crisis:
A scoping reviewst

Sabrina Hoa **, Edward P. Stern <, Christopher P. Denton ¢, Marie Hudson 4,
Scleroderma Clinical Trials Consortium Scleroderma Renal Crisis Working Group
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Figure 1. PRISMA flowchart of study selection process

SCTC

Scleroderma
Clinkcal Trials Consorfium

4146 records identified through
database searching
Medline (n=1289)

12 additional records identified
through other sources
Snowballing (n=12)

EMBASE (n=2779)
Non-Ovid Pubmed (n=78)

\\\\\\//////

4158 records identified

1257 records excluded as
duplicates

v

2901 unique records
screened for inclusion

v

2400 records excluded:
Duplicates (n=23)
Not human (n=15)
Not SSc as main topic (n=1043)
Not SRC or SSc renal disease (n=1073)
Not full-length (n=77)
Not in English (n=169)

501 full-text articles
assessed for eligibility

v

86 full-text articles excluded:
Duplicates (n=4)
Not human (n=1)
Not $Sc as main topic (n=12)
Not SRC or SSc renal disease (n=24)
Not full-length article (n=17)
Not in English (n=1)
Unobtainable (n=27)

415 studies included in
scoping review
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Scleroderma
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Définir la crise rénal

Scoping Review

Hoa et al. Autoimmun Rev 2017

e 40 définitions différentes

e >45 items

* Themes communs
* Augmentation de la TA
 Insuffisance rénale aigue
* Microangiopathie hemolytique et
thrombocytopénie
* Dommage d’organe cible
* Encephalopathie
* Retinopathie
e Dysfonction cardiaque
* Changements a la biopsie rénale




SCTC

Clinkcal Trials Consortium

\

- Consensus methods

_/




consensus
core set

- 5 domains, 13 items
- input from content
experts

Table 2. Final core set of items to develop classification criteria for SRC*

Blood prassure
Acute increase in blood pressure defined as any of the following:
Systolic blood pressure =140 mm Hg
Diastolic blood pressure =90 mm Hg
Anincrease in systolic blood pressure of 230 mm Hg above normal
Anincrease in diastolic blood pressure of =20 mm Hg above normal
Blood pressure measurement should be taken twice, separated by at least 5 minutes; if blood pressure
readings are discordant, repeat readings should be taken until 2 consistent readings are cbtained
Kidney injuryt
Acute kidney injury defined as any of the following:
Increase in serum creatinine of =26.5 pmoles/liter (0.3 mg/dl) within 48 hours
Increase in serum creatinine to =1,5 times baseline, which is known or presumed to have occurred
within the prior 7 days
Urine volume <0.5 ml/kg/hour for & hours
Microangiopathic hemalytic anemia and thrombocytopenia
Mew or worsening anemia not due to other causes
Schistocytes or other red blood cell fragments on blood smear
Thrambocytopenia £100,000 platelets/mm?, confirmed by manual smear

Laboratory evidence of hemolysis, including elevated lactate denydrogenase, reticulocytosis, andfor
low or absent haptoglobin

A negative direct antiglobulin test
Target organ dysfunction

Hypertensive retinopathy (hemorrhages, hard and soft [cotton-wool] exudates, and/or disc edema,
not attributable to other causes), confirmed by an ophthalmelogist

Hypertensive encephalopathy, characterized by headache, altered mental status, seizures, visual dis-
turbances, and/or other focal or diffuse neurclogic signs not attributable to other causes

Acute heart failure, characterized by typical symptoms (e.g., breathlessness, ankle swelling, and
fatigue) that may be accompanied by signs (e.g., elevated jugular venous pressure, pulmonary crack-
les, and peripheral edema)

Acute pericarditis, diagnosed with at least 2 of the 4 following criteria: 1) pericarditis chest pain; 2)
pericardial rub; 3) new widespread 5T segment elevation or PR segment depression an electrocardi-
ography; 4) pericardial effusion (new or worsening) on cardiac echocardiography

Renal histopathology

Butler et al. A and R 2019

SCTC

Scleroderma
Clinkcal Trials Consortium
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Development of classification criteria for
Scleroderma Renal Crisis (SRC)

Web-based
su rvey Did you diagnose a new case of Scleroderma Renal Crisis (SRC) in the past two weeks?
Yes
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Development of classification criteria for
Scleroderma Renal Crisis (SRC): controls
with thrombotic microangiopathy

Thank you for taking the time to complete the International Scleroderma Renal Crisis Survey Il for
control cases.
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A successful start for the International Scleroderma Renal
Crisis Study II

Marie Hudson & Christopher Denton
Co-chairs of the SCTC SRC working group

The International Scleroderma Renal Crisis Study IT (ISRCSII) started recruiting in January 2020. We
have had a great response from 106 collaborators from 95 institutions around the world, including 28
countries: Argentina, Australia, Belgium, Brazil, Canada, Denmark, Egypt, France, Germany, Hungary, Iran,
Isracl, Italy, Japan, Mexico, The Netherlands, Norway, Pakistan, Poland, Portugal, Romania, Russia, Spain,
Sweden, Switzerland, Turkey, United Kingdom, USA.

N=45
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Controverses épidéemiologiques
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Turk, Pope. J Rheum 2016.



Controverses épidéemiologiques

* Fréquence

*  Globale 4%
¢ dcSSc 7%—9%

Table 2
Baseline characteristics of cohort (n = 75)

o o/_0 B9 Mean (SD) age, years 52.5(12.2)
[cSSc 0.5%—0.6% Women, "E_EE ye 50 (66.7)
Ethnic groups, n (%)
White 58 (771.3)
Facteurs de risques connus Black 10 {13.3)
* Atteinte cutanée diffuse (90%) et rapid . Ll
: : 6) et rapidement Hispanic 2(27)
évolutive Mative American 2(27)
* Maladie debutante (<5 ans) Ocher 2(27)
Disease subsets, i (&)
* Anti-RNA polymerase Ill >> ATA Diffuse 56 (74.7)
Limited 16 (21.3)
Sine scleroderma 3 (4.0}
Disease duration (since first non-Raynaud's symptom)
Median disease duration, years (IQR) 1.5 (0.9, 3.7)
Mumber (%) with disease duration =1 year 24 (32.0)

Hudson et al. SAR 2014.



Controverses épidéemiologiques

* Fréquence

* Globale 4% - T — Anterial hypertension - 1 —  ACE Inhibitors
=] —— Mo arterial hypertension =] —— Mo ACE Inhibitors
e dcSSc 7%—9% @ - 9 -
c ] c ]
*  1cSSc 0.5%-0.6% 8~ g~
5 & 5 &
S0 o S0 o
. 5 5
* Facteurs de risques connus = =
+ Atteinte cutanée diffuse (90%) et rapidement g T g "
evolutive o G
* Maladie debutante (<5 ans) ° 1 I I I I I ° 1 I I I I I
e Anti-RNA polymerase Il > ATA 0 1 2 3 4 5 0 1 2 3 4 5
Follow—up time (years) Follow-up time (years)
Number at risk Number at risk
. 5 AH 1925 1761 1429 1218 1053 654 ACEi 1333 1191 047 744 580 306
* Nouveaux facteurs de risques-
noAH 7658 6922 5374 4347 3538 2003 no ACEi 5926 5100 3856 2916 2250 982

* Hypertension artérielle
* Insuffisance rénal chronique
* |ECA

Bitikofer et al. ART 2020
Gordon et al. ] Rheum 2019



Confounding by Indication Probably Distorts the
Relationship between Steroid Use and Cardiovascular
Disease in Rheumatoid Arthritis: Results from a
Prospective Cohort Study

Alper M. van Sijl*, Maarten Boers, Alexandre E. Voskuyl, Michael T. Nurmohamed

Department of Rheumatology, VU University Medical Center, Amsterdam, the Netherlands

Event free survival, crude analyses Event free survival, adjusted analyses
Ll 1.07] MH‘%:E
0.97 0.9
0.8 0.5
0.7 0.7
Use of Use of
steroids steroids
0.6 -~ No steroid use 0.6 -~ No steroid use
~ISteroid use ~ISteroid use
057 0.5
047 0.4
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EEEEEEEEE N EEEEEEERE
Follow-up, in years Follow-up, in years

Figure 1. Kaplan-Meier survival curve of individuals who were using steroids at baseline vs. individuals who were not using
steroids at baseline, both crude as well as fully adjusted for disease activity—/severity.
doi:10.1371/journal.pone.0087965.9g001

PLOS ONE | www.plosone.org 3 January 2014 | Volume 9 | Issue 1 | e87965



Associations entre corticoides et crise rénale

Table 4. Frequency of corticosteroid use in the 6 months prior to new renal crisis in cases and prior to
the initial visit in controls®

MceNemar's odds
ratio (95%

Corticosteroid Cases (+)/ Cases (+)/ Cases (—)/ Cases (—)/ confidence
regimen controls (+)  controls (=)  controls (+)  controls () interval)
New, high dose 3 35 8 62 4.37 (2.03-9.43)
New, low dose 3 15 8 84 L.B7 (0.79-4.24)
Continuous dosc ! 9 8 92 1.12 (0.43-2.9)
Any steroids 21 45 14 30 3.21 (1.76-5.85)

* Values are the no. of positive patients, High dose was defined as =15 mg/day of prednisone equivalent;
low dose as <15 mg/day of prednisone equivalent, (+) = steroids present; (—) = no steroids.

Steen and Medsger. A&R 1998.



Associations entre corticoides et crise rénale

TasLe 1 Demographics, clinical symptoms and biologic findings of SSc patients with and without SRC

Multivariate analysis
Univariate
Clinical symptoms analysis, P aOR (95% Cl)

Patients, n 91 (17.6) 427 (82.4) 518
Male/fernale ratio 22/69 74/353 06/422
Mean age at SSc diagnosis, mean 50 (15) 55 (16) 0.14

(s.D.), years
SSc onset-to-SRHC interval, mean 3.2 (B.1) - -

(s.D.), years
Mean age at SRC onset, mean (s.p.), 53 (15) - -

years
Limited SSc 13 (14.2) 282 (66.0) 295 (56.9)
Diffuse SSc 78 (85.7) 145 (34) 223 (43) 0.001 0.001 14.65 (4.12, 52.16)
CSs 64 (70.3) 156 (36.5) 220 (42.4) <0.001 0.0079 4,98 (1.52, 16.30)

Oral CS at SRC onset 51 (56.0) 156 (36.5) 207 (40) 0.001

Maximum CS dose,® mean 29.3 (28.4) 3.6 (9.9) <0.001

(s.0.), mg

Guillevin et al. Rheumatology 2012.



"utilisation des corticoides dans la sclérodermie

* Faibles doses
* Atteinte cutanée inflammatoire
* Frottements tendineux
* (Pneumopathie interstielle)

* Hautes doses
* Myosites séveres
* Auto-greffe

» (Very early SSc - ClinicalTrials.gov
|dentifier: NCT03059979)



https://clinicaltrials.gov/ct2/show/NCT03059979

Prévention

* Jay

* Homme de 55 ans de race noire

e SSc diffuse x 2 ans (anti-topoisomerase)
MMF 2 gm die

TA 120/80

Labos normaux

IECA en prévention?




Serninars in Arthritis and Rheumatism 43 (2014) 666-672

Contents lists available at ScienceDirect

Seminars in Arthritis and Rheumatism

journal homepage: www.elsevier.corn/locate/semarthrit

Exposure to ACE inhibitors prior to the onset of scleroderma renal
crisis—Results from the International Scleroderma Renal Crisis Survey

Marie Hudson, MD, MPH*"*, Murray Baron, MD*®, Soléne Tatibouet, MSc?, Daniel E. Furst, MD",
Dinesh Khanna, MD, MS®, International Scleroderma Renal Crisis Study Investigators'

Table 5

Cox proportional hazard models to compare the risk of death of SRC patients
exposed to ACE inhibitors prior to the onset of SRC compared to those unexposed.
Model 1 is the crude analysis, model 2 is the pre-specified adjusted model,
controlling for baseline differences significant at the p = 0.05 level, and model
3 is the post-hoc analysis also adjusting for pre-existing systemic hypertension

Hazard ratio 95% Confidence intervals p Values

Model 1
ACE inhibitor prior to SRC 1,88 0.82, 4.30 0.14
Model 2
ACE inhibitor prior to SRC 2,42 1,02, 5.75 = 0,05
Prednisone (mg/day) 1.04 1.02, 1.07 = 0,01
Model 3
ACE inhibitor prior to SRC 2,17 0.88, 533 0.09
Prednisone {mg/day) 1.05 1.02, 1.08 =< 0,01

Hypertension 1.98 0.64, 6,13 0.24




Prévention

SCLERODERMA RENAL CRISIS PREVENTION

<< Please fill out this card and keep it with you. >>

* Vigilance
* |dentifier les personnes a
risque
e Surveillance de |la TA et
de la fonction rénale

You have been identified as a person at risk of RENAL CRISIS,
a preventable problem.

Warning signs: New onset headaches, blurred vision, shortness
of breath, confusion, abrupt clevation of blood pressure.
Monitor your blood pressure and know and record your usual
readings
Call Dr. if BP is greater

Yy v v v

than or scek urgent care.

Show any treating physician this card.

| SCLERODERMA RENAL CRISIS:
: PREVENTION AND TREATMENT

: P This is a patient at risk of scleroderma renal crisis.
i P If hypertensive or blood pressure is acutely

i increased, ACE INHIBITORS are the only drugs
1 predictably effective at aborting renal crisis.
1

1

1

1

1

1

1

1

* Scleroderma Renal Crisis
Prevention card

P If unable to administer orally, give 1.V. enaprilat.
P Check creatinine as renal failure may occur abruptly.
P Please call this patient’s rheumatologist,

Dr.

Phone #

Shapiro et al. ARD 2015;74:1136.



Hypertension artérielle isolée (sans atteinte

rénale)

* Jay

* Homme de 55 ans de race noire

e SSc diffuse x 2 ans (anti-topoisomerase)
* MMF 2 gm die

* TA 150/90

 Labos normaux




Hypertension artérielle isolée (sans atteinte

renale)

 Traitements?
* |[ECA

B-bloquants

Diurétique

Bloqueur des récepteurs de
I'angiotensine

Blogueur des canaux calciques




Hypertension artérielle isolée (sans atteinte

renale)

 Traitements?
* |[ECA

B-bloquants

Diurétique

Bloqueur des récepteurs de
I'angiotensine

Blogueur des canaux calciques

<



ACE inhibitors in systemic sclerosis

NeW, diffuse No data, not
SSC recommended

New, diffuse Some data
. . suggesting possible
SSc with risk harm, not
factors for SRC* recommended

First line short-acting
drug (eg. captopril)
or IV enalaprilat if
oral therapy not
possible

*eg. hypertension, proteinuria, exposure to glucocorticoids




30

Nouveautés
thérapeutiques a

30 H

10 H

~. p<=0.0

01 (SRC)

p<0.001 (PF)

Death [years)
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oPAH

mGl

mPF

H Heart

W Multiorgan

PAH p=0.05
Gl p=0.43
Heart p=0.26

Figure 2 Changes in causes of systemic sclerosis-related deaths between
1972 and 2001. GI, gastrointestinal; PAH, pulmonary arterial
hypertension; PF, pulmaonary fibrosis; SRC, scleroderma renal crisis.



L'effet des inhibiteurs de 'enzyme de conversion

de I'angiotensine (IECA)

8 Journal of Scleroderma and Related Disorders 00(0)

B Long-term martality
I I B L-year mortality

Lefoy 1978 Traub 1983 Cogzi 2012 Sampaio-Barros Hudson 2014 Rubio-Rivas
2012 2018

100 -

90

B0

70 -

60 -

50 -

40 -

Mortality rate (%)

30

20

10

Figure 2, Mortality in scleroderma renal crisis and trends over time. Kim, Lefebvre, Hoa, Hudson. JSRD 2020.



Nouvelles thérapies

* Bloqueur des récepteurs de
I'angiotensine

( Angiotensin ]

RENIN
]
[ Angiotensin-1 } Bradykinin
ACE (-) <= ACE-1 =»(-)
v
[ Angiotensin-2 J Various peptides
ARB = (-) 1
 J
N\
AT-1 receptor [ AT-2 receptor J
‘o >y

\

Aldosterone
. >




Nouvel
therap

€S
€S

* Les inhibiteurs de ’endothelin

* Augmentation de I’ET dans le sang de patients
sclérodermiques

* Augmentation de l'expression de I'ET-1 et des récepteurs
de I'ET A et B dans les reins

* Bosentan (double inhibiteur des récepteurs de I'endothéline)

» Zibotentan (inhibiteur du récepteur A de I'endothéline)
* ClinicalTrials.gov Identifier: NCT02047708

* Les inhibiteurs de la cascade de complément

* Quelques cas de rapportés - avec IECA mais en presence
de microangiopathie hémolytique

* Plasmaphérese (avec IECA)
Penn et al. QJM, 106 (2013), pp. 839-848.

Mouthon et al. Hum Pathol, 42 (2011), pp. 95-102.

Bérezné A et al. Arthritis and Rheumatology. 2017;69 (suppl 10)
Thomas et al. Clin Kidney J, 8 (2015), pp. 698-701

Cozzi et al. Transfus Apher Sci, 25 (2001), pp. 25-31
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Figures |. (a) Magnification at X630 and (b) magnification at
X400: S6RP phosphorylation showing mTORCI activation in
arteriolar endothelial cells and arterial endothelial cells (white
arrows), in arteriolar and arterial muscle cells (red arrows) and
inflammatory cells (arrow head).

Figure 2. Anti-Rictor staining showing mTORC?2 activation in

arterial endothelial cells (arrow; magnification X630).

Salituri, Hudson. JSRD 2020.




Transplantation rénale

La fonction rénale peut s'améliorer jusqu’a 18
mois apres la crise

La survie post-greffe est meilleure que celle sur
r la dialyse (bien que la survie parmi les
- sclerodermiques greffés est moins bonne que

celle de patients avec d’autres indications)

0e® La rechute apres greffe est rare (~5%)

Cumulative survival

01 Time (months)

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180

Noatrisk 34 31 25 23 23 20 12 10 9 7 6 6 6 4 1 0

Events 0 0 2 3 3 2 5 6 6 6 6 6 6 7 7 7

Figure 2 Patient survival. Patient survival was 100%, 93.8% and 82.5% at 1, 3, and 5 years post-transplant, respectively.

Bertrand et al. Transplant Int 2017



Maladie rare, donc beaucoup d’inconnus

* Importance d’une definition standardisée

* Prévention via vigilance
* Pas de données suffisantes pour justifier I'utilisation d’IECA en prévention

* Minimiser 'utilisation des corticoides surtout chez les patients a risques

* Risque de mortalité demeure tres élevé
* Grand besoin d’identifier de nouvelles cibles thérapeutiques
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