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INTRODUCTION
Systemic sclerosis (scleroderma, SSc) is a chronic autoimmune/

inflammatory disease characterized by fibrosis the skin and 

internal organs. Although the prevalence of SSc may show 

significant differences in relation to ethnic and regional factors, 

it varies between 30 and 240 per million. The disease is most 

commonly seen between the ages of 30 and 50 and the female/

male ratio is 8-9/1 (1-3). In a study conducted in the Edirne 

region, the prevalence of SSc was determined to be 110 per 

million in our country (4). Immune activation, vasculopathy, 

oxidative stress, and subsequent increased fibroblastic activation 

are considered to be the basic steps in the pathogenesis of SSc. 

Activated fibroblasts (myofibroblasts) produce many pro-fibrotic 

cytokines and growth factors, along with the production of 

extracellular matrix main structures. Episodic vasospasm in the 

vascular bed and fibrointimal proliferation that occur in the 

later stages contributes to tissuing damage by causing ischemia/

hypoxia in the tissues. Because of these events, structural and 

functional problems occur in the skin and visceral organs (lung, 

kidney, gastrointestinal system, and heart) with diffuse fibrosis 

(5,6). Although the clinic of the patients is shaped according 

to the severity of the skin and internal organ involvement, 

the first complaints and findings often nonspecific. Weakness, 

fatigue, joint pain, and morning stiffness is common nonspecific 

complaints. The Raynaud phenomenon (RF) is the earliest 

manifestation of SSc and may occur years before the disease 

develops. RF is characterized by triphasic color changes consisting 

of pallor, cyanosis, and erythema triggered by cold and emotional 

stress in the extremities of the body, especially in the hands and 

feet. The first specific finding in SSc is swelling and hardening 
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of the skin of the hands and fingers. The clinical course after 

this stage is highly variable. Patients may present with dyspnea, 

cough, arthralgia/arthritis, dental problems, gastroesophageal 

reflux, dysphagia, or sexual problems depending on the organ 

involved and the severity of involvement, as well as skin findings 

such as RF, digital ulcer/gangrene, itching, and dryness (5,6).

According to the clinical findings of scleroderma, it is divided 

into two subgroups: localized and systemic. In localized forms, 

unlike SSc, there is no RF, autoimmune markers, or visceral 

involvement. SSc with diffuse cutaneous involvement (dcSSc) 

and SSc with limited cutaneous involvement (lcSSc), which are 

the most common systemic forms encountered in the clinic, 

are mainly differentiated according to the localization and 

extent of skin involvement and differ from each other in many 

aspects (3,7). In lcSSc, skin involvement is present on the face 

and distal parts of the knees and elbows, whereas the proximal 

trunk and extremities are not involved. In lcSSc, internal 

organ involvement is less common than dcSSc or occurs latter. 

Common clinical findings of lcSSc are calcinosis, RF, esophageal 

dysmotility, sclerodactyly, and telangiectasia, and these findings 

are also called calcinosis, Raynaud phenomenon, esophageal 

dysmotility, sclerodactyly, and telangiectasia syndrome. In 

addition, pulmonary arterial hypertension (PAH) without 

interstitial lung disease (ILD) is an important complication of 

lcSSc. Anti-centromere antibody positivity is frequently found in 

lcSSc and its prognosis is better than dcSSc (5,6). In dcSSc, skin 

involvement progresses to the proximal extremities and trunk. 

Unlike lcSSc, the time between the RF and the onset of the 

skin involvement is shorter. In these patients, anti-centromere 

antibody was negative and anti-topoisomerase-I (anti-Scl-70) 

antibody was positive. In dcSSc, internal organ involvement is 

more common and the prognosis is worse. It may lead to ILD 

and/or PAH in the lung. In addition to these, scleroderma renal 

crisis (SRC), gastrointestinal findings, and digital vasculopathies 

constitute serious problems (5,6). Skin findings play a key role in 

the diagnosis of SSc. The patient has a typical facial appearance. 

Facial mimic lines disappear, radial lines appear around the 

mouth, mouth opening decreases (tapir mouth appearance), the 

nose becomes sharper, and teeth due to atrophy in the gums 

become visible. In addition, hypo- and hyperpigmented areas 

of the skin, telangiectasias, calcinoses, and ulcerated areas on 

bone protrusions may occur in the later stages. The diagnosis 

of SSc can be made easily in patients with typical skin and 

visceral organ involvement. American College of Rheumatology 

diagnosis/classification criteria are used in diagnosis. However, 

these criteria are insufficient in diagnosing patients presenting 

with early RF, edematous skin involvement, and mild skin 

hardness. In such cases, autoantibodies (anti-nuclear antibody, 
anti-centromere, and anti-Scl-70 antibodies) and typical nail bed 
capillaroscopy findings (giant capillaries, microhemorrhages, 
avascular areas, “droup out” sign and neovascularization) guide 
us and enable us to make an early diagnosis (2).

RENAL INVOLVEMENT IN SCLERODERMA
It is stated that more than half of SSc patients have asymptomatic 
renal involvement (such as proteinuria, elevated creatinine level 
and hypertension). In the autopsy series, 60-80% of SSc patients 
have renal pathologies. On the other hand, the presence of 
renal involvement is one of the indicators of poor prognosis in 
SSc patients (8-10). SRC is a well-known and rare form of renal 
involvement of SSc. Mild proteinuria and renal failure are more 
common examples of renal involvement in SSc. In addition, 
membranous glomerulonephritis and renal failure associated 
with anti-neutrophil cytoplasmic antibody (ANCA) positivity 
(crescentic glomerulonephritis) are other rare examples of renal 
involvement that can be seen in SSc. Proteinuria is one of the 
mortality risk factors in SSc patients. In patients with overt 
proteinuria, lupus serology should be studied. Systemic lupus 
erythematosus (SLE) may anti-dsDNA positive without clinical 
signs and may be associated with proteinuria in SSc. In SSc, we 
rarely encounter patients with proteinuria more than 1 g/day. 
However, it should be known that 17.5% of the patients have 
proteinuria and 25% have albuminuria (10). Albuminuria is 
associated with long disease duration and high blood pressure 
in SSc. Angiotensin-converting enzyme inhibitor (ACEi) therapy 
in proteinuria seen in SSc can reduce the amount of proteinuria, 
as in other proteinuria-causing diseases. ANCA positivity can be 
rarely seen (9%) in SSc patients. Slow-progressing renal failure 
and glomerulonephritis symptoms can be seen in ANCA-positive 
SSc patients, and unlike SRC, blood pressure does not elevate. 
ANCA positivity is seen more frequently in the lcSSc subtype, 
and clinical findings that may be associated with ANCA positivity 
occur in the late stages of the disease. On the other hand, SRC 
occurs in the dcSSc subtype and in the early years of the disease 
(8,11,12).

SCLERODERMA RENAL CRISIS
SRC is a mortal complication of SSc. Although its frequency has 
decreased recently, it is seen at a rate of 4% in dcSSc and 1% in 
sSSc (7). SRC usually occurs within the first 4 years of the onset of 
the disease. SRC manifests itself with sudden elevation of blood 
pressure and deterioration in kidney function (Table 1). In these 
patients, findings such as hyperreninemia, microangiopathic 
hemolytic anemia, thrombocytopenia, heart failure, pulmonary 
edema, hypertensive encephalopathy, and retinopathy can be 
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seen (8,13). Blood pressure usually high in SRC. However, at a 
rate of 10%, blood pressure can be found to be normal due to 
previous antihypertensive drug use or myocardial involvement. 
This situation is called normotensive renal crisis (14). It is 
thought that excessively elevated renin in patients with SRC 
changes perfusion in the juxtaglomerular apparatus, leading 
to renin-mediated hypertension, which may be a factor in the 
development of SRC. In renal histopathology, ischemic changes 
in glomeruli and proliferative occlusive vessel pathologies 
in arterioles (nested “onion membrane” appearance) can be 
observed in renal histopathology in SRC (10).

DIAGNOSIS
For the diagnosis of SRC, new-onset blood pressure (arterial blood 
pressure >160/100 mmHg), presence of fragmented erythrocytes 
in peripheral blood, elevated creatinine, and presence of 
proteinuria are sought. The major risk factors for developing SRC 
are the early stage of the disease, dcSSc subtype, and the history 
of corticosteroid use. Roughly 80% of SRC is observed within 
the first 4 years of the disease (8,15). Similarly, using ≥15 mg/
day prednisone in the last 6 months increases the risk of SRC 
from 12% to 36% (13). Therefore, the blood pressure and renal 
functions of SSc patients who need to use corticosteroids should 
be closely monitored (16). In addition, anti-RNA polymerase III 
antibody positivity (8,17), high serum CD147 (18), high skin score, 
joint contracture, tendon friction sound, HLA-DRB1*0407, and 
*1304 presence are other risk factors for SRC in SSc patients (19) 
(Table 2).

DIFFERENTIAL DIAGNOSIS
SRC causes rapidly progressive renal failure and high blood 
pressure. Diseases such as thrombotic thrombocytopenic 
purpura, hemolytic uremic syndrome, renal artery stenosis, and 
toxic nephropathy should be kept in mind in the differential 
diagnosis of SRC (Table 3). SSc patients may have anti-dsDNA 
antibody positivity without SLE and ANCA test positivity without 
vasculitis findings. However, the possibility of renal involvement 
is high in patients with SSc positive for these antibodies. It is 

necessary to pay attention to the distinction between renal 

involvement and SRC in an ANCA positive SSc patient (Table 4). 

ANCA positivity occurs in the lcSSc subtype after many years of 

SSc diagnosis. However, SRC is common in the dcSSc subtype and 

in the first years of SSc diagnosis. While corticosteroids are used 

for treating renal involvement associated with ANCA positivity, 

ACEi is ineffective. In contrast, ACEi is used in the treatment of 

SRC and corticosteroid is one of the risk factors of SRC (10,20).

TREATMENT
SRC is an emergency that requires hospitalization and close 

monitoring and treatment (Figure 1). Treatment of SRC should be 

carried out in specific centers because mortality due to SRC is still 

quite high in centers that do not specialize in this disease (8). ACEi 

Table 1. Diagnostic criteria and supporting evidence were determined in the set of classification criteria for scleroderma renal 
crisis UKSSG 2016 (13)

Diagnostic criteria (essential) Supportive evidence (desirable)

1. High blood pressure
a. New onset BP >150/85 mmHg
b. Increase ≥20 mmHg from usual systolic BP
2. Acute kidney failure
a. >50% increase in serum creatinine from stable baseline 
b. Increase of 0.3 mg/dL in serum creatinine level

- Microangiopathic hemolytic anemia, thrombocytopenia, and biochemical 
findings of hemolysis.
- Accelerated hypertension on retinal examination microscopic hematuria.
- Oliguria or anuria pulmonary oedema.
- Renal biopsy: onion skin proliferation within the walls of intrarenal 
arteries and arterioles, fibrinoid necrosis, glomerular shrinkage.

BP: Blood pressure, UKSSG: UK Scleroderma Study Group

Table 2. Risk factors for scleroderma renal crisis

1. Subtype with diffuse skin involvement

2. Rapid progression of skin involvement

3. Disease duration <4 years

4. New cardiac event: pericarditis and left ventricular failure

5. New-onset anemia

6. Anti-RNA-polymerase III antibody positivity

7. Using corticosteroids (>15 mg/day) in the last 3 months

8. Using cyclosporine in the last 3 months

Table 3. Diseases to be considered in the differential 
diagnosis of scleroderma renal crisis

1. Renal artery stenosis

2. Thrombotic thrombocytopenic purpura (TTP)

3. Atypical hemolytic uremic syndrome (aHUS)

4. Rapidly progressive (crescentic) glomerulonephritis (RPGN)

5. ANCA-associated vasculitis

6. Toxic nephropathy

7. Transplant rejection

ANCA: Anti-neutrophil cytoplasmic antibody
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are the first choice for treating SRC. With the use of ACEi, there 

was a significant decrease in the mortality of SRC, and the 5-year 

survival increased from 10% to 68-90%. Also, ACEi have severely 

reduced the need for continuous dialysis (10). Even in patients on 

dialysis, 30% improvement in renal function has been reported 

with ACEi treatment. The efficacy of ACEi is related to the baseline 

renal injury. If ACEi is started while the serum creatinine value is 

below 4 mg/dL, renal functions can be improved to a great extent 

(8). If blood pressure remains high despite treatment with 

the maximum dose of ACEi, angiotensin 2 receptor blockers 

(ARBs) can be added to the treatment. However, ARB therapy 

alone is insufficient without ACEi (8,21). If these treatments 

fail, calcium channel blockers (CCBs) or alpha blockers may 

be added to the treatment (15,16). If a drug belonging to the 

ACEi group needs to be discontinued due to its side effects, 

another ACEi should be tried first (switched). The systolic 

Figure 1. Scleroderma renal crisis treatment recommendations created by the UK Scleroderma Study Group (UKSSG) (13)
ACEi: Angiotensin-converting enzyme inhibitor, ARB: Angiotensin 2 receptor blocker, CCB: Calcium channel blocker, SBP: Systolic 
blood pressure, DBP: Diastolic blood pressure

Table 4. Comparison of scleroderma renal crisis and ANCA-associated vasculitis

Scleroderma renal crisis ANCA-associated vasculitis

Occurs mainly in dcSSc and only rarely (1-2%) in lcSSc Occurs mainly in lcSSc

Patients develop SRC within 7.5 months to 4 years of SSc onset Typically occurs several years after SSc onset

Malignant hypertension (seen in less than 10% of normotensive 
SRC)

Mild hypertension

Anti-RNA polymerase III positive ANCA positive

Acute renal failure and severe hypertension
The subacute presentation with progressive renal failure (crescentic 
glomerulonephritis)

Steroids (≥15 mg/day) are one of the major risk factors Responsive to steroids

ACEi as the first-line treatment in SRC
Does not respond to ACEi. Cyclophosphamide (or rituximab) and 
corticosteroids are used in the treatment

ANCA: Anti-neutrophil cytoplasmic antibody, dcSSc: Diffuse cutaneous systemic sclerosis, SSc: Systemic sclerosis, lcSSc: limited cutaneous systemic 
sclerosis, SRC: Scleroderma renal crisis, RNA: Ribonucleic acid, ACEi: Angiotensin-converting enzyme inhibitors
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blood pressure should be reduced by 20 mmHg daily and the 

diastolic blood pressure by around 10 mmHg daily until the 

blood pressure returns to normal limits. Hypotension should be 

avoided; for this purpose, blood pressure should be titrated with 

close monitoring (8). Pregnancy is not recommended in SRC. If 

5 years after SRC, the skin score is low and the patient feels well, 

ACEi can be discontinued, and pregnancy may be permitted 

in selected cases. During pregnancy, blood pressure and renal 

functions should be closely monitored by starting a drug that 

is not contraindicated in pregnancy, such as CCB, or before any 

medication is started (13). Despite the positive developments, SRC 

is still an important cause of mortality and morbidity. Knowing 

the risky patients in advance and the precautions to be taken are 

more effective than the treatment given after SRC development. 

The use of ground-breaking ACEi for treating SRC for prophylaxis 

is discussed. The reason for this confusion is that in a previously 

published case series, it was suggested that the clinical course 

was more severe in patients who developed SRC while using ACEi 

for any reason, and more patients needed dialysis (22). ACEi are 

used at high doses for treating SRC; ACEi that are not effective 

when used in low doses may delay the diagnosis by masking the 

initial findings of SRC. In SRC patients who need dialysis, at least 2 

years should be waited for kidney transplantation because kidney 

functions may improve in the future. Re-occurrence of SRC in the 

same patient is extremely rare (23,24).
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