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Introduction
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Définition

Crise rénale scléerodermique =

« insuffisance rénale rapidement progressive,
parfois oligoanurique

« et/ou hypertension artérielle sévere d’emblée ou
d’aggravation progressive

* sans autre explication que la sclérodermie
systemique

Steen VD et al. Ann Intern Med 1990



Définition
HTA avec PAS 2 140mmHg ou , ou PAD = 90 mmHg,
Augmentation de PAS = 30 mmHg, ou de PAD = 20 mmHg,

Augmentation de la créatinine de 50% ou a plus de 120% de
la norme

Protéinurie = 2 + confirmée
Hématurie =2 2 + confirmée ou =2 10 GR/champs

Thrombopénie < 100000
Hémolyse avec schizocytes

Signes d’encéphalopathie

Bose, Seminars in arthritis and rheumatism, 2015



Crise rénale sclérodermique

« La CRS survient chez 2 a 5 % des patients sclérodermiques

— 10 - 20 % au cours des formes cutanées diffuses

— ~1 % au cours des formes cutanées limitées

 Deux périodes:
— avant les IEC:
e <10 % de survie al an

— apres les IEC:
e 65 9% de survie a 5 ans

o ~20 % de mortalité
la premiere année

Steen VD et al. Ann Rheumn Dis 2007
Mouthon L et al. dlin Rev Allergy Immunol. 2011
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Prévalence

A Meta-Analysis to Determine If the Prevalence of

Scleroderma Renal Crisis Decreasing with Time
Matthew Turk and Janet E. Pope

Methods: r eview of published articles up to May 2015. Cohorts of at least
50 patients.

Results: Of the 5306 citations identified, only 11 qualified.

Cohort size varied from 68 to 3656 patients with SSc totaling 11,139 patients
(4,536 [40.7%] with dcSSc).

Dividing data by year of publication, before and including 1990, SRC
occurred in 13.5% of dcSSc, from 2002 to 2007, SRC was in 7.9% and in
2010 and 2011, SRC was infrequent at 2.4%. In IcSSc the range was from O
to 4% with no obvious decreasing over time.

Conclusion: SRC remains very uncommon in IcSSc and the rate in this
group may be stable over time. The frequency of SRC has dropped
dramatically in the dcSSc subset. The reasons for this are not known,
especially as there is longer survival in SSc. Prophylactic use of ACE
Inhibitors does not seem to decrease the risk of SRC (observed in other

studies) so it may be the changing etiology®f SS& Vet IMBvember 6-11 2015



Physiopathologie

Endothelial cell injury

Fibrin production Decreased prostacyclin

Platelet aggregation l
l \ Intimal proliferation

Renal “Raynaud”

Microangiopathic Luminal narrowing

hemolytic anemia \

Glucocorticoid

Hypotension
(infection, drugs, dehydration)

Decreased cardiac \ \ 4

output (CHF) \ Decreased renal blood

A 4

Increased Hyperplasia of
angiotensin Il juxta-glomerular apparatus

Hypertension

Increased production
and release of renin

——————————————— » ACE inhibitors

Malignant hypertension
(scleroderma renal crisis)

Bose, Seminars in arthritis and rheumatism, 2015



Sclérodermie a risque

Qe 0/
OV /0

83 %

B Symptdmes < 4 ans

m ScS diffuse

B Ac Anti-topoisomérase 1
Ac Anticentromeére

Steen etal. Penn etal. Guillevin et al.
(2003)! (2007)2 (2011)3

1 Steen VD et al. Rheum Dis Clin North Am 2003
2 Penn H et al. QJM 2007
3 Guillevin L et al. Rheumatology 2012



Facteurs de risque

Progression rapide de l'atteinte cutanée

Durée de la maladie inférieure a 4 ans

Evenement cardiaque récent: péricardite ou
insuffisance cardiaque gauche

Anémie de début récent

Anticorps anti-RNA polymerase III

Traitement avec > 15 mg/d prednisone au cours des
3 derniers mois

Exposition aux inhibiteurs de I'enzyme de conversion

dans les 3 mois*

* A confirmer Mouthon L et al. J Rheumatol 2014.



Facteurs de risque

Dans des etudes cas-controles, I'exposition plus fréquente a
une corticothérapie =215 mg/jour dans les 6 mois précedents la
CRS. Odds ratio 4.37

Dans une etude portant sur 50 patients, 30 (60%) avaient une
exposition préalable a des corticoides

Le risque relatif des CS étaitde 24.1 et 17.4 dansles3 et 1
mois préecédents

Les CS pourraient jouer un role mais leur role causal n’est pas
démontré

Interét d’eviter une corticothérapie =2 15 mg/jour

Steen VD and Medsger TA. Arthr Rheum 1998
Teixeira L, et al. Ann Rheum Dis 2008



Risque associé aux |[EC

Etude prospective en ligne portant sur 87 patients
36% de déces dans la premiere annee et 25 % dialysés

L'exposition préalable a des IEC est identifiee comme un risque
accru de déces avec un RR de ratio2.42, 95%CI 1.02,5.75,p <
0.05 dans l'anlyse primaire et 2.17,95% CI 0.88,5.33, p = 0.09 en

post-hoc prenant en compte I'HTA
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Abstract Number: 837

Exposure to ACE Inhibitors Prior to Onset of Sclero derma Renal
Crisis Is Not Associated with Increased Risk of Mor  tality in a
Large Retrospective Cohort Study

Sindhu R. Johnson et al.

 Methods: international multicenter retrospective cohort study of incident SSc patients
with SRC. The exposure was treatment with ACEI prior to SRC. The primary outcome
was time to death. Cox proportional hazards models....

 Results: More than 3000 SSc patients were screened to identify 48 incident SSc
patients with SRC, with a mean age of 59.4 years. Forty-one (85.4%) were female, 41
(85.4%) had diffuse SSc and 19/27 (70.3%) had RNA polymerase Ill antibodies.
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Conclusion: Expdsure to ACE inhibitors prior to onset of scleroderma renal crisis was not
associated with increased mortality.

ACR — San Francisco — November 6-11 2015



Principales manifestations
clinigues et biologiques

90%

mHTA

59%

0

m |[nsuffisance cardiaque
gauche

Enceéphalopathie
hypertensive

m Microangiopathie
thrombotique

31%

Steen et al. Penn et al. Guillevin et al.
(2003)1 (2007)2 (2011)3

1 Steen VD et al. Rheum Dis Clin North Am 2003
2 Penn H et al. QJM 2007
3 Guillevin L et al. Rheumatology 2012



Principales manifestations
cliniques et biologiques

Parameter Results
Hypertension (blood pressure > 140 mmHg systolic and/or 44 (88%)
90 mmHg diastolic), n (%)
Blood pressure mmHg (mean (SD))
Systolic 189.1 (39.9)
Diastolic 111.4 (23.6)
Cardiovascular signs
Left ventricular failure, n (%) 23 (46)
Pericarditis, n (%) 3 (6)
Arrhythmia, n (%) 9 (18)
Neurological signs, n (%) 27 (54)
Hypertensive encephalopathy, n (%) 17 (34)
Seizure, n (%) 5 (10)
Intracerebral haemorrhage, n (%) 5(10)
Oligoanuria, n (%) (n = 47) 21 (44)*

Teixeira L et al Ann Rheum Dis 2008



Principales manifestations
cliniques et biologiques

Parameter Results

Laboratory tests

Mean white blood cell count/mm® (mean (SD)) 10 561 (5813)

Mean haemoglobin level, g/dl (mean (SD)) 9.4 (2.3)

Mean platelet count/mm® (mean (SD)) 149.04 (95.55)
Thrombotic microangiopathy, n (%) 23 (46)

Mean serum creatinine level, umol/l (mean (SD)) 468 (293) (median: 392)
Mean creatinine clearance, ml/min (mean (SD)) 18.3 (15.3) (median: 14.3)
Haematuria, n (%) (n = 31)* 13 (42)

Granular casts, n (%) (n = 30)* 4 (13)

Proteinuria, n (%) (n = 38)* 20 (53)

Teixeira L et al Ann Rheum Dis 2008



Principales manifestations cliniques et
biologiques

Table 1 Main clinical and biological manifestations of scleroderma renal crisis

Steen et al. [2] Walker et al. [6] DeMarco et al. [5] Penn et al. [8] Teixeira et al. [7
Number of patients 195 16 18 110 50
Age o 54 45 ol a5
Sex, % males 25 3 17 21 26
Symptoms <4 years, % 76 69 100 66 (<lan) 86
Diffuse SSc, % 83 100 100 78 86
Anti-topoisomerase 1 Abs, % 20 6 ND 17.2 32
Anticentromére Abs, % ND ND 1.8 0
Hypertension, % 90 94 ND ND 88
Systolic/diastolic BP, mmHg 184/108 203/113 130/76 193/114 189/111
Pericarditis, % o3 ND ND ND 6
Left ventricular insufficiency, % 25 56 39 31 46
Arrythmia, % ND ND ND ND 18
Seizures, % 8 12 ND ND 10
Hypertensive encephalopathy, % ND ND ND ND 34
Intra-cerebral hemorrhage, % ND ND ND ND 10
Thrombotic microangiopathy, % 30 81 ND a9 46
Platelet count<150,000/mm?, % 39 ND ND 50 ND
Hematuria, % 38 ND ND ND 42
Proteinuria, % 63 (>0.25 g/y) ND ND ND 53 (>0.5 gh)

Mouthon et al. Clinical revue allergy immunology - 2011



Anticorps anti-ARN-polymerase III

« Associés aux formes cutanées diffuses et a la survenue
d’une crise renalel

» Prévalence variable (8.7% dans notre série2)

« Détectés chez environ 1/3 des malades présentant une
crise rénale!, 38% dans notre série2

 En analyse multivariée?, association entre présence
d‘anticorps anti-ARN-polymerase III et:

* ScS cutanée diffuse
« insuffisance rénale
« absence de fibrose pulmonaire

1 Steen VD. Semin Arthritis Rheum 2005
2 Emilie S et al. Scand J Rheumatol 2011



Abstract Number: 3260
Increased Frequency of Malignancies Synchronous to the Onset of Systemic Sclerosis in Anti-RNA

Polymerase Il Antibodies Positive Patients: A Eust  ar Multicentre Study
Maria Grazia Lazzaroni et al.

Results:

Anti-RNAP status was available in 4,986 of 11,399 patients from EUSTAR database: 223 were anti-RNAP+.
After exclusion of 47 patients with multiple autoantibody positivity, 176 anti-RNAP+ patients were compared
with 4,763 anti-RNAP-negative patients: multivariate analysis confirmed the association of anti-RNAP with
scleroderma renal crisis (SRC) and diffuse cutaneous involvement.

Age at disease onset (years, 465(14.2)  46.4(13.1) 4086
mean, 5D, (n=available) (n=3945) (n=140) D581 (82.7) 0.461
Disease duration (months, 131.0
mean, SD), (n=available) :‘:__85;;;‘?2'6] [125.0) 0.391 ?;128; 0843
(n=140) '

Male sex (%) 68474763 45/176 4930

(14.4) [25.6] 00001 1000) a0
Caucasian ethnicity (%) 3425/3605 134176 0.220 3781

{95.0) (76.1) ' {76.6)
Arterial hypertension (%) 104074600 50/168 4768

(22.6) (29.8) T -
Scleroderma renal erisis (%) :;19,::6& [2112,'1?9 <0.0001 :;;;, ':;0:21':,'77 <0.0001
Diffuse cutaneous 55¢ (%) 1289/4573  0&/169 4747 235(L58

(28.2) (58.0) 00001 0co)  toA9) -
Joint contractures (%) 1346/4489 74/160 0.000 4659

(30.0) [45.3) (24.3) S0¢

Table 1: Results of the univariate and multivariate analysis (adjusted on sex. age at dissase onsat and
disease duration) comparing RNAPIl-patients and RNAPHI+ patients at the last visit (n=4939 patients).
*p Value after Bonferroni correction <0.007.

Conclusion:
Anti-RNAP antibodies are are associated with severe clinical manifestations and cancer, with relevant
prognostic implications which should guide the monitoring and follow-up of the patients.

ACR — San Francisco — November 6-11 2015



Biopsie rénale

» La biopsie rénale n’est pas obligatoire pour confirmer le
diagnostic de CRS

» Cependant, de nombreux groupes la pratiquent de
facon systématique a visée pronostique

e Dans les cas atypiques, elle est obligatoire
 Un controle préalable de la tension est nécessaire

 En cas de thrombopénie sévere, la biopsie peut-étre
realisee par voie trans-jugulaire.

1 Mouthon, Clin Rev Allerg Immunol. 2009



Lésions chroniques d’une artere inter-lobaire avec dépots mucoides et prolifération
endothéliale.




Glomérule ischémique avec rétraction et dédoublemen t segmentaire de la membrane basale.




Artere inter-lobulaire avec changemets mucoides et prolifération intimale concentrique en
bulbe d’oignion




Lésion chronique d’'une artére inter-lobulaire avec changement mucoides et prolifération
endothéliale




Artériole avec Iésion aigue charactérisée par attei  nte mucoide et une
thrombose récente avec fibrine.
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crlarndarma ranal rricic
Table 3 Immunoperoxidase staining of ET-1 and vWF in kidney biopsies of selected groups with nephropathic abnormalities

Condition No. of Glomeruli Arterioles Interlobular arteries
paients ET-1 VWF ET-1 vWF ET-1 VWF
Negative controls 5 - += (3) += (1) +H=(2) +/(3) += (5)
SRC 14 6+/8~ ++(12) ++(12) ++ (14) ++(10) ++ 13)
HUS 5 +(4) +++ (5) - ++(5) - ++(5)
APLN 6 - ++(4) +/-(3) ++ (6) +/~ (2) = (3)
Cyclosporine A toxicity - - +/= (1) 1) ++(4) - +4(4)
Nephroangiosclerosis 5 - +(4) +=(1) ++(3) +/-(3) +4+(5)
S . . +3) ()

ET-1 in arteriolar thrombosis

glomerular basement membranes
Mouthon et al. Human Pathol 2010



Diagnostics difféerentiels

>Insuffisance rénale d’origine iatrogene (D-pénicillamine)
(Steen, 2005).

>Insuffisance rénale fonctionnelle (insuffisance cardiaque,
déshydratation, HTAP, traitement diurétique)

>Stenose des arteres rénales (insuffisance rénale aiglie et/ou
une HTA, IEC).

> Glomeérulonéphrite proliférative ANCA-positive, le plus souvent
de type anti-MPO (GNRP, hématurie et/ou protéinurie
abondante sans HTA).

»MAT authentique.

>Fibrose néphrogenique systemique (insuffisance rénale
chronique preéalable, role du gadolinium) (George, 2006).



Pronostic de la CRS

Steen et al. Penn et al. Guillevin et al.
(2003)1 (2007)? (2012)3
Nbre de patients 195 110 91
Patients dialysés, % 43 64 54
- Temporairement, % 23 23 12
- Définitivement, % 19 42 42
- Déces en dialyse, % NR 18 NR
- Déces a 5 ans, % 19 41 40

1 Steen VD et al. Rheum Dis Clin North Am 2003
2 Penn H et al. QJM 2007
3 Guillevin L et al. Rheumatology 2012



Pronostic de la CRS

TABLE 5. Independent Risk Factors for Reduced Survival of
Systemic Sclerosis Patients by Cox Multivariate Regression
Modeling

Risk Factor HR Lower Upper P

SRC 6.448 2.887 14.400 <0.0001

ILD 3.187 1.517 6.694 0.002

dcSSc 2.700 1.656 4.401 <0.0001

PH 2.690 1.734 4.172 <0.0001

Age at disease 1.115 1.079 1.153 <0.0001
onset”

dcSSc =diffuse cutaneous systemic sclerosis, HR =hazard ratio,
ILD = interstitial lung disease, PH = pulmonary arterial hypertension,
SCR = scleroderma renal crisis.
> . .
As continuous variable.

Simeon-Aznar, Medicine 2015



Pronostic de la CRS

Série Francaise: 91 cas et 427 controles
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Guillevin L et al. Rheumatology 2012
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Survival rate, %

Pronostic de la CRS

Série Francaise: 91 cas, dont 78 CRS hypertensive et 13
normotensive et 427 controles
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Guillevin L et al. Rheumatology 2012



Pronostic de la CRS

Table 5 Uni- and multivariate analysis (using Cox proportional hazards
regression model) of survival for 50 patients with scleroderma rendl
crisis

Univariate analysis Multivariate analysis

Parameter p Value pValue  HR(Q 95%)
Gender 0.99 — _

Age . 53 years 0.04 0.04 2.5 (1.1-5.8)
Diffuse vs non-diffuse SSc 0.81 — —

Heart 0.67 — _

Interstitial lung disease 0.39 - -
Gastrointestinal tract 0.81 - _
involvement

Blood pressure , 140/90 0.004 0.001 6.7 (2.1-20.8)
Qreatininaemia . 280 mmoles/|  0.15 NS —

Initial dialysis (temporary or 0.04 NS -

chronic)

Thrombotic microangiopathy ~ 0-99 - -

Previous CS Exposure 0.45 _ _

HR hazard ratio; NS, non-significant; SSc, systemic sclerosis; CS, corticosteroids.

Teixeira L et al. Annals Rheumatic Dis. 2007



Pronostic de la CRS

Sur une petite série rétrospective
Pourcentage de thrombose vasculaire
Pourcentage de glomerules ischémiques

Table 4 Composition of C4d staining in peritubular
capillaries and arteries in SRC patients who recovered renal
function (group A) versus who failed to recover renal function

(group B)
Group A (n =4) Group B (n = 7)

PTC Diffuse 0 (0%) 1 (14%)
Focal 0 (0%) 2 (29%)
Minimal 1 (25%) 4 (57%)
Negative 3 (75%) 0 (0%)
Score (0-3) 0.3 £ 0.5 1.6 +0.7*

Small vessels Diffuse 2 (25%) 4/7 (58%)
Focal 2 (50%) 1/7 (14%)
Minimal 1 (25%) 1/7 (14%)
Negative 0 (0%) 1/7 (14%)
Score (0-3) 2.0 = 0.8 2.1 +£1.2

NOTE. Scores are presented as mean = SD.
* P =.024, PTC C4d score group A versus group B (Mann-
Whitney).
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Steen VD et al. Ann Rheum Dis 2007



Traitement de la CRS

PNDS Sclérodermie Systémique



Traitement de la CRS : transplantation

La transplantation rénale n’est envisagée qu‘apres deux ans
d’epuration extra-réenale

Survie des greffons de 56,7% a 5 ans (USA, 1987-2004, 260
patients).

Cing cas de recidive de CRS sur 260 patients transplantés (1,7%)
(Pham 2005). Sous estimation probable du nombre de récidives.

Ces 5 patients avaient tous deéveloppé une insuffisance rénale
terminale dans I'annee suivant le diagnostic de CRS sur le rein natif.

La ciclosporine n‘est pas recommandée dans le traitement du rejet
de greffe (risque de déclenchement de CRS) (Ruiz, 1991).



Traitement de la CRS : transplantation

Table 1: Characteristics of patients with disease recurrence

Time from Time to allograft
Patient SRC to ESRD Time on dialysis Transplant source SRC/graft loss References
1. 2 weeks 3 months (native NX) Deceased donor 2 month/3 months Merino
2. Within 2 weeks 2 months (native NX) Mother 1 month/2 month Woodhall
3. At onset of SRC 18 months |dentical twin sister 2 years Caplin
4, 1 week 12 months HLA-identical twin sister 7 months Chang
5. At onset of SRC 2 years Spouse 8 months/14 months Present report

NX: nephrectomy.

Table 2: Characteristics of patients without disease recurrence with at least 2-year follow-up

Time from Time at latest
Patient! SRC to ESRD Time on dialysis Transplant source follow-up/SCr References
1. 17 months >4 years Deceased donor 6 1/2 years/SCr 2.1 mg/dL Chang
2. 3 years 1 month Mother 3 years/SCr 1.3 mg/d| Merino
3. 2 years? Native NX Living-related donor 3 years/CR® Merino
4, At onset of SRC Deceased Donor 7 months (native NX) 4 1/2 years/SCr 1.2 mg/dL Paul
5. 2 months 13 months Deceased donor 4 years/SCr 0.7 mg/dl Javier
6. 4 years 6 years Daughter >2 1/2 years/SCr 0.6 mg/dL Present report

TWith the exception of patient 4, all patients were females.

2Time from the diagnosis of scleroderma to transplantation (time from SRC to ESRD unknown).
3CR = chronic rejection on biopsy (graft functioned well for 2 years).

Pham, American journal transplantation 2005



Traitement de la CRS : antagonistes des
recepteurs de I'endothéline ?

Table 4 Clinical outcome for BIRD-1 study and comparator SRC cohort

BIRD-1 cohort (n=6)

Comparator cohort (n=49)

Median (range) BP at presentation 194/118 (150-253/90-140)
Median (range) serum creatinine at presentation (umol/l) 185 (94-251)
Dialysis
Ever 3/6 (50%)
At 12 months 2/5 (40%)
eGFR median (range) ml/min for cases not on dialysis
At 3 months 66 (43-85)
At 6 months 68 (59-107)
At 12 months 72 (62-107)
Mortality at 1 year 1/6 (16%)

195/114 (130-250/80-180)
191 (82-1123)

34/49 (69%)
25/49 (51%)

31 (21-83)
36.5 (19-66)
41 (23-70)
6/49 (12%)

Penn, QJM 2007



Traitement de la CRS : eculizumab ?

5001 I Admission

B pEX
B Eculizumab

C5b9 deposits
induced ex-vivo (%)

Resting Activated

HEMC-1

Permet un controle rapide de la TA
N’empéche pas une évolution rapidement défavorable avec une
defaillance myocardique

Devresse, Medicine 2016



Conclusion

Malgreé I'utilisation des IEC, la CRS, reste associée a une
morbi-mortalité importante

Amélioration du pronostic avec les IEC

Les corticoides pourraient augmenter le risque de CRS, intérét
d'éviter les CTC dose > 15 mg/jour

Expression augmentée d’'ET-1 qui ouvre des perspectives
thérapeutiques



