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Summary

• Whistle-stop tour of renal crisis and other 
kidney disease in scleroderma

• What causes scleroderma kidney disease and 
how do we treat it?

• Current research in scleroderma kidney 
disease



Scleroderma and the kidney

50% of scleroderma patients have abnormal 
kidney function tests and/or urine dip

In the large majority this is mild kidney disease 
and doesn’t need any treatment 

10% of scleroderma patients will develop renal 
crisis (usually within the first four years)



Scleroderma renal crisis

Renal crisis is characterised by
• Sudden onset of very high blood pressure 
• Rapidly declining kidney function

Untreated…
• Almost universally fatal until late 1970s
• Prognosis improved with introduction of 

ACE inhibitors (e.g. ramipril)
• Now we consider it a treatable disease but 

there is still room for improvement in the 
outcome for patients with renal crisis



What causes kidney disease in 
scleroderma?

• Pathological triad in scleroderma:
• blood vessels
• connective tissue
•  immune system

• There are abnormalities in all 3 of these
• But renal crisis is primarily a problem with 

blood flow in the kidney
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Current projects

Biomarkers of kidney disease in scleroderma

Genetics of renal crisis

Clinical trials



Biomarker study

Collecting blood and urine from scleroderma 
patients

Comparing scleroderma patients with normal 
and abnormal kidney function

New tests to identify patients at risk

Improve understanding of disease process to 
help find new treatments
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Renal crisis genetics: who is at 
risk?



Renal crisis genetics: who is at 
risk?

Identify genetic differences that put patients at 
particularly high risk of renal crisis

Compare our population with European and US 
collaborators

Investigate the mechanisms of increased risk

Explore new treatment options to reduce risk



Mechanisms of renal crisis: endothelin?

Endothelin has the following key effects in 
human biology:

It constricts blood vessels

It promotes fibrosis

It stimulates the immune system

We can block the action of endothelin
(ERAs e.g. bosentan)



Penn H, Quillinan N, Khan K, Chakravarty K, Ong V, Burns A, et al. Targeting the endothelin axis in scleroderma renal crisis: rationale and feasibility. QJM. 2013 
May 21; 

Endothelin appears in high concentration in 
kidneys affected by renal crisis



Bosentan in Renal Disease – 1
BIRD-1



Bosentan in Renal Disease – 1
BIRD-1

Bosentan (non-selective ERA) for treatment of 
renal crisis

Open label study in 6 patients

Penn H, Quillinan N, Khan K, Chakravarty K, Ong V, Burns A, et al. Targeting the endothelin axis in scleroderma renal crisis: rationale and feasibility. QJM. 2013 
May 21; 



Zibotentan Better Renal 
Outcome ZEBRA



Zibotentan Better Renal 
Outcome ZEBRA

Phase 2 study of a high selective Endothelin A receptor 
antagonist (Zibotentan) in scleroderma kidney disease



Zibotentan Better Renal 
Outcome ZEBRA

ZEBRA 1: patients with scleroderma and mild 
kidney disease (CKD 3A)

● 24 treatment versus 24 control

ZEBRA 2A: patients with renal crisis in the last 
12 months not requiring dialysis

● 8 treatment versus 4 control

ZEBRA 2B: patients with a history of renal crisis 
still on dialysis (single dose study)

We are open for recruitment!
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