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Abstract
Objective: To investigate the clinical characteristics, diagnosis and treatment of coexistence of systemic sclerosis (SSc) and microscopic polyangitis MPA
associated with pulmonary renal syndrome (PRS).

Methods: The clinical data, diagnosis and treatment process of a patient who has SSC combined with MPA and PRS were summarized and analyzed. And the
literature was reviewed to explore the correlation of the pathogenesis and clinical experience of SSC complicated with MPA and PRS.

Results: The case is a middle-aged male who was diagnosed as SSc due to the hardening of the skin of both hands, Reynolds phenomenon, the anti-scl-70
antibody are positive. The patient suffered from repeated hemoptysis, progressive dyspnea, severe anemia and renal insu�ciency, so he was diagnosed as
MPA with PRS. After giving glucocorticoid, immunosuppressant and anti-infection treatment, his condition has improved. A total of 7 case reports were
retrieved by reviewing the relevant literature.A total of  9 patients were reported. They were �rst diagnosed as SSc and then MPA with PRS, of which 4 cases
improved after treatment and 5 cases died. Among the dead patients, 3 case was treated with D-penicillamine, and the remaining 2 cases were only treated
with steroids or hemodialysis. The three have a certain correlation in pathogenesis. Glucocorticoids, immunosuppressants, biological agents, hemodialysis
and plasma exchange are the main treatments.

Background
Systemic sclerosis (SSc) is a chronic immune disease characterized by progressive skin thickening, multiple organ �brosis, autoantibody production and
small vessel disease. Microscopic polyangitis (MPA), as a subtype of ANCA associated vasculitis, is a systemic necrotizing vasculitis mainly involving small
blood vessels. It can invade arterioles, arterioles, capillaries and venules of kidney, skin and lung. It is often manifested as necrotizing glomerulonephritis and
pulmonary capillary vasculitis. Pulmonary renal syndrome (PRS) is characterized by diffuse alveolar hemorrhage based on pulmonary capillary vasculitis and
rapidly progressive glomerulonephritis, which can be derived from a variety of autoimmune diseases, of which ANCA associated vasculitis accounts for about
60%. The cases of SSc combined with MPA and PRS in clinic are rare, the condition is often dangerous, and it is easy to miss diagnosis or misdiagnosis. In
this study, we report a case of SSc combined with MPA and PRA in our hospital, and review the relevant literature at home and abroad, in order to deepen the
understanding of the disease, summarize the experience of diagnosis and treatment, and reduce missed diagnosis or misdiagnosis.

Case Presentation
The patient, male, aged 50, began to have the skin hardening and Raynaud's phenomenon of both hands in 2005, accompanied by oral ulcer and hair loss,
which was not paid attention to and treated. After that, the above symptoms worsened. He was treated in our hospital in September 2018. The physical
examination showed that the �ngers of both hands were swollen and hard, and the skin was not easy to twist. The laboratory examination showed that the
anti nuclear antibody was 1:100+, and the anti ScL-70 antibody was 35.92 Ru/ml, Lung CT: pulmonary interstitial �brosis changes under both sides. He was
diagnosed as "systemic sclerosis and connective tissue related interstitial lung disease", and was treated with prednisone, cyclophosphamide, beraprost and
nifedipine. After improvement, he was not used regularly. In 2019, he suffered from repeated hemoptysis, initially with blood �laments in sputum. Later, the
amount of hemoptysis gradually increased, accompanied by dizziness and exertion. He was treated symptomatically outside the hospital for many times. On
February 4, 2021, he eveloped severe cough and hemoptysis after catching cold, and felt shortness of breath, palpitation and fatigue. He was treated in our
hospital. His blood pressure was 123/74mmHg. Physical examination: high pillow lying position, anemia appearance, tight facial skin, pale eyelid conjunctiva,
shallow nasolabial groove, thin and pale lips, and dullness of percussion of both lower lungs, The breath sounds are rough, and wet rales can be heard. The
skin temperature of both hands is low. The joints between �ngers are swollen. The skin of both hands is thickened and hardened, which is di�cult to lift and
pinch, and concave scars can be seen between �ngers. Laboratory examination: PO2 70mmhg; Routine blood test: leukocyte 13.81×109/L, neutrophils

13.03×109/L (94.3%), lymphocytes 0.57×109/L (4.2%), erythrocyte 1.9×1012/L, Hemoglobin 57g/L, Platelet 151×109/L; ESR 9mm/h; hsCRP 257. 21mg/L;
Renal function: Urea 10.4mmol/l, Creatinine 143umol/L; Urine routine: protein 1+, occult blood 3+, leukocyte count 16/UL, erythrocyte count 431/UL,
percentage of abnormal erythrocyte in urine 70% (40% of shrunken red blood cells, 10% of shadow, spore and small red blood cells respectively); Stool routine:
occult blood (+); D-dimer 4.25UG/ml; ANA 1:320+, anti ScL-70 antibody 221.66 Ru/ml; p-ANCA 1:10+, MPO-ANCA 107.41RU/ml. Chest CT: large shadow can
be seen in both lungs with unclear boundary, and air bronchial signs can be seen in them, suggesting interstitial lesions with multiple infectious lesions and a
small amount of bilateral pleural effusion. Abdominal ultrasound showed peritoneal effusion. Cardiac ultrasound showed a trace of pericardial effusion.He
was diagnosed as "systemic sclerosis, connective tissue related interstitial lung disease, double lung pneumonia, microscopic polyangiitis, renal insu�ciency,
multiple serous cavity effusion and severe anemia", and was treated with anti infection, hemostasis, blood transfusion, promoting hematopoiesis and
protecting the kidney. There was dark red blood many times during the treatment. The blood routine of the patient was rechecked on February 9: leukocyte
8.51×109/L, neutrophils 6.32×109/L (74.4%), lymphocytes 0.83×109/L (9.7%), erythrocyte 1.58× 1012/L, hemoglobin 46g/L; ESR 48mm/h; hsCRP 48.02mg/L;
Renal function: urea 6.24mmol/l, creatinine 115.2umol/l; PO2 67mmhg; Chest CT showed that there was no signi�cant change in bilateral lung lesions. After
treatment, the number of erythrocyte, hemoglobin and oxygen partial pressure decreased gradually, and the degree of hypoxia increased, and the anemia was
positive cytochrome, which was not parallel to the injury of renal function and considering caused by hemoptysis. The hemoptysis symptoms and imaging
results could not be fully explained due to pulmonary infection, considering the combination of alveolar hemorrhage. His severe condition could not cooperate
with the improvement of pulmonary function and �beroptic bronchoscopy biopsy Renal biopsy. She was eventually diagnosed with pulmonary renal
syndrome. After the comprehensive evaluation of the patient's condition, he was added with "methylprednisolone 240mg qd, cyclophosphamide 0.2g qod and
pirfenidone 200mg tid". After 3 days, the methylprednisolone was reduced to 80mg qd, and the cyclophosphamide infusion was stopped after 1.2g. After that,
the patient stopped hemoptysis, and the symptoms of cough and shortness of breath improved. On February 25, the erythrocyte was rechecked for
3.13×1012/L, hemoglobin 95g/L, renal function and other indicators returned to normal (Fig. 1). Chest CT showed bilateral pulmonary exudative lesions and
obvious absorption of pleural effusion (Fig. 2). After discharge, he took prednisone 50mg qd, nifedipine 30mg qd and pirfenidone 300mg tid orally, and was
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infused with cyclophosphamide every month. The glucocorticoid was gradually reduced and his condition was stable. So far, he has been followed up in the
outpatient department of our hospital.

Literature Review

In addition to the case reported here, we performed a MEDLINE search of all reports, articles, and reviews that had been published, using “microscopic
polyangitis” and “pulmonary renal syndrome” and “scleroderma” or “systemic sclerosis” as search words. All relevant articles were carefully reviewed, and the
data were summarized. We retrieved 7 relevant literatures, all of which were case reports. A total of 9 patients were reported, including 2 males (22%) and 7
females (78%), with an average age of 58.1 years ( range 43–72 years). Among them, 6 cases were diffuse cutaneous systemic sclerosis, 2 cases were limited
cutaneous systemic sclerosis and 1 case was overlapping syndrome, all of which were �rst diagnosed as SSc and then MPA and PRS. The average time
interval from the onset of SSc to the onset of PRS was 14.6 years (range 5 ~ 30 years). Among the 9 patients, all had interstitial lung disease, 7 were positive
for anti-Scl-70 antibody, and 6 underwent renal biopsy. All showed Crescentic Nephritis. Glucocorticoids, immunosuppressants, ACEI, rituximab, hemodialysis
and plasma exchange were the main treatments. 4 cases improved after treatment and 5 cases died. It should be noted that among the dead cases, 3 cases
received D-penicillamine before the onset of PRS, and the remaining 2 cases only received glucocorticoid and / or hemodialysis, seeing Table 1 for clinical
data.

Characteristic Case No. Author (Reference)

1.Liu et al[1] 2.Wutzl et
al[2]

3.Arad et
al[3]

4.Arad et
al[3]

5.Tonneijck et al[4] 6.Inada  et al[5] 7.Miyata et
al[6]

8. Endo et
al[7]

9
a

Age (yr)/sex 48/F 43/M 63/F 55/F 72/M 62/F 67/F 47/F 6

Duration of
disease

(yr)

11 18 11 30 10 26 14 6 5

SSC subset LcSSc DcSSc DcSSc LcSSc DcSSc OLS
SSc+DM+SLE

DcSSc DcSSc D

D-PCN
treatment (yr)

No No Yes (3) No No No Yes Yes N

Fever No Yes NA NA No No Yes Yes N

Normotensive
renal failure

No Yes NA Yes No Yes Yes No N

BP; Cr 150/90;
807.09

135/70;187 NA;247.52 138/65;
335.92

170/90; 67 128/80; 344.76 100/70;
185.64

202/108;
459.68

1
8

Clinical
features

Hemoptysis,

Anemia,

Hemoptysis,

Anemia,

Hemoptysis,

Anemia,

Hemoptysis,

Anemia,

Hemoptysis,

Anemia,

Anemia Anemia CHF,
Anemia

 A

ANA ANA(+),Scl-
70(+)

ANA(+),
SSA(+)
SSB(+)

ANA(+),Scl-
70(+)

ANA(+),Scl-
70(+)

Scl-70(+) ANA(+), LE(+),
RNP(+)

ANA(+) Scl-
70(+)

ANA(+), Scl-
70(+),
RNP(+),
DNA(+)

A
7
R
D

ANCA p-ANCA (+),
MPO-
ANCA(+)

p-ANCA(+),
MPO-ANCA
(+)

p-ANCA(+) p-ANCA (+),
MPO-ANCA
(+), GBM(+)

p-ANCA (+), MPO-
ANCA(+)

MPO-ANCA(+),
 GBM(+)

MPO-
ANCA(+)

p-ANCA (+) p

Pulmonary
features

DAH,IF DAH,IF DAH,IF DAH,IF DAH,IF DAH,IF DAH,IF DAH,IF,CAP  p

Renal
pathology

Cresc Cresc,
FSNGN

NA Cresc,GS NA Cresc,GS Cresc Cresc, Cap N

Diagnostic
sequence

SSC→MPA
PRS

SSC→MPA
PRS

SSC→MPA
PRS

SSC→MPA
PRS

SSC→MPA PRS SSC→MPA
PRS

SSC→MPA
PRS

SSC→MPA
PRS

S
P

Treatment CS,CYC,PP,
HD

CS,CYC,AZA MV, Pulse
CS,CYC,PP

Pulse CS,
CYC, PP, HD,
Rituximab

CS,CYC,PP,Rituximab CS, HD Pulse CS CS H

Outcome Remission Remission Death 2
weeks after
admission

Remission Remission Death within 6
months

Death a few
days

after
admission

Death
within 6

months

D
w
m

Abbreviations: F, female;M, Male; SSc, systemic sclerosis; LcSSc, limited cutaneous systemic sclerosis; DCSSc, diffuse cutaneous systemic sclerosis; OLS,
overlapping syndrome; DM, dermatomyositis; SLE, Systemic Lupus Erythematosus; D-PCN, D-penicillamine; NA, not available; BP, blood pressure (mm Hg); Cr,
serum creatinine (μmoI/L); ANA, antinuclear antibodies; Scl-70, anti-Scl-70 antibodies; SSA,anti-SSA antibody;SSB, anti-SSB antibody; LE, lupus erythematosus
cells; RNP, anti- ribonuclear protien antibody; p-ANCA, antineutrophil cytoplasmic antibodies; MPO-ANCA, anti-myeloperoxidase antibodies; GBM, glomerular
basement membrane; DAH, diffuse alveolar hemorrhage; IF, interstitital �brosis; CAP, capillaritis; Cresc, crescents; Cap, capillary loop necrosis; FSNGN,focal
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segmental necrotising glomerulonephritis; GS,glomerulosclerosis; MPA, Microscopic polyangitis; PRS, Pulmonary renal syndrome; CS, corticosteroids;
CYC,cyclophosphamide; PP, plasmapheresis; HD, hemodialysis; AZA, Azathioprine; PP, plasmapheresis.

Discussion And Conclusions
We reported a case of newly diagnosed MPA with PRS in SSc, who had a history of smoking and no history of exposure to COVID-19, tuberculosis, asthma,
sinusitis, D-penicillamine and poisons, excluding Lung cancer and tuberculosis. The onset was urgent, coughing and bleeding, accompanied by dyspnea and
hypoxemia, low peripheral eosinophils, elevated ESR, anemia, hematuria and proteinuria, and MPO-ANCA was positive, which strong support for MPA
diagnosis. The imaging manifestations were acute and extensive alveolar exudative lesions, which progressed rapidly, and the hemoglobin decreased more
than 15g / L in 24 hours. After active anti infection and blood transfusion treatment, the leukocyte decreased, but the anemia and hypoxemia progressed, and
the imaging did not improve signi�cantly. When the patient refused bronchoscopic alveolar lavage, combineding with clinical and imaging �ndings, the
diagnosis of PRs was considered. After high-dose glucocorticoid and immunosuppressive therapy, the pulmonary lesions were absorbed and the symptoms
were relieved.

SSC is an idiopathic disease, which is related to vascular disease, increased collagen synthesis and progressive vascular �brosis caused by the imbalance of
autoantibodies and cytokines. Abnormal production of autoantibodies is a feature of SSc. Anti-centromere antibody are usually associated with LcSSc and
pulmonary hypertension, while anti-Scl-70 antibodies are common in DcSSc and interstitial lung disease (ILD). Anti-Scl-70 antibodies are a risk factor for
ANCA associated vasculitis (AAV). It is reported that up to 77% of patients with SSc overlapping AAV have anti-Scl-70 antibodies[8,9]. In SSc, the second
vascular injury in the form of AAV is a rare complication. P-ANCA is closely related to vasculitis. The prognosis of pulmonary renal syndrome secondary to P-
ANCA may be very poor. High titer P-ANCA is related to the rapid deterioration of renal function and is more likely to develop into necrotizing crescentic
nephritis.

Since ANCA associated glomerulonephritis (AAGN) may initially be confused with scleroderma renal crisis(SRC), this may pose a challenge to diagnosis. SRC,
as the most important renal complication of SSc, is characterized by malignant hypertension, rapidly progressive renal injury and microvascular hemolytic
anemia. Although occasionally there are SRC with normal blood pressure, signi�cant hypertension caused by renin-angiotensin axis is a feature of SRC.
Moreover, SSc therapeutic drugs may induce AAV. For example, D-penicillamine is related to AAGN. At present, it is uncertain whether D-penicillamine treatment
or SSc itself is the root cause of ANCA. The pathophysiological characteristics of SRC are microvascular hemolytic anemia, with mitotic cells in the peripheral
blood, and "onion dermatoid " arteriosclerosis can be observed pathologically. AAGN pathological biopsy often shows normal erythrocyte anemia with chronic
in�ammation and crescentic glomerulonephritis, accompanied by active urinary sediment, which is rare in SRC. Renal biopsy is a valuable examination to
distinguish AAGN and SRC[9]. Although both SSc and AAV can affect the kidney and may lead to renal failure, the treatment of aagn is different from that of
SRC. Angiotensin-converting enzyme inhibitor can signi�cantly improve the survival rate of SRC patients, but glucocorticoid should not be used. About 2/3
patients need renal replacement therapy, and half of them will eventually return to a level su�cient to stop dialysis. AAGN is �rst treated with glucocorticoid,
cytotoxic drugs and plasmapheresis. In drug-resistant cases, rituximab can be used. The use of immunosuppressants can help to control severe systemic
symptoms other than AAGN, such as alveolar hemorrhage, but high-dose glucocorticoid will increase the risk of SRC. Therefore, when SSc overlapping
vasculitis is accompanied by renal function injury, we should pay attention to distinguish the causes of renal function injury, and then choose the correct
treatment scheme. In addition to renal involvement, progressive ILD and alveolar hemorrhage make the disease progress more rapidly and dangerous.
Because SSc is often complicated with ILD, patients with respiratory symptoms are often attributed to pulmonary infection, ignoring the possibility of diffuse
alveolar hemorrhage caused by AAV, and the treatment is also complicated by the potential diagnosis of SSc.

In the literature review, we found that although SSc overlapping MPA and PRS are rare, there are still many cases reported. ANCA should be detected at
baseline in patients with SSc, which may be related to disease activity. ANCA titer is related to prognosis, which should be regarded as a "danger signal" for
monitoring and follow-up. When patients with SSc have new symptoms such as renal insu�ciency or lung, they should be alert to the possible complication
of PRS. PRS is an emergency that needs urgent treatment, with rapid progress and high mortality. Timely diagnosis and correct treatment are the key to saving
lives, and extra care is needed when using high-dose steroids to increase the risk of renal crisis.
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PCN, D-penicillamine; NA, not available; BP, blood pressure (mm Hg); Cr, serum creatinine (μmoI/L); ANA, antinuclear antibodies; Scl-70, anti-Scl-70 antibodies;
SSA,anti-SSA antibody;SSB, anti-SSB antibody; LE, lupus erythematosus cells; RNP, anti- ribonuclear protien antibody; p-ANCA, antineutrophil cytoplasmic
antibodies; MPO-ANCA, anti-myeloperoxidase antibodies; GBM, glomerular basement membrane; DAH, diffuse alveolar hemorrhage; IF, interstitital �brosis;
CAP, capillaritis; Cresc, crescents; Cap, capillary loop necrosis; FSNGN,focal segmental necrotising glomerulonephritis; GS,glomerulosclerosis; MPA,
Microscopic polyangitis; PRS, Pulmonary renal syndrome; CS, corticosteroids; CYC,cyclophosphamide; PP, plasmapheresis; HD, hemodialysis; AZA,
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Figure 1

Changes of laboratory indexes before and after treatment and during follow-up

Figure 2
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Comparison of chest CT at different stages of the course of disease shows that the exudative lesions of both lungs are obviously absorbed  


