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Granulomatosis with polyangiitis (GPA)
is a rare condition accounting for about
5 to 10 cases per million, with a significant
geographic variation. The annual incidence of
GPA in Europe ranges from 2.1 to 14.4 cases
per million, and the five-year survival rate
ranges between 74 and 91%.!

One month before the presentation, a
71-year-old female patient was admitted to an
external hospital due to repeated coughing
and sputum production. The patient had no
history of hypertension, diabetes, or heart
disease. Routine blood examination during
hospitalization showed a white blood cell count
of 14.49x10°/L, hemoglobin level of 97 g/L,
and neutrophil percentage of 77.07%. Liver
and kidney function, myocardial enzyme, and
coagulation function were all normal, and
antineutrophil cytoplasmic antibody (ANCA)
and C-ANCA (cytoplasmic type) were positive.
Anti-protease 3 antibody tests were weakly
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positive and thoracic computed tomography
(CT) revealed infectious lesions in both lungs,
with a significant right lower lung lesion. A
puncture biopsy of the right lower lung was
performed, and the pathological findings were
compatible with granulomatous polyvasculitis
(Wegener's granuloma). Antibiotics (the specific
drug was unclear) and methylprednisolone 40 mg
intravenous drip twice daily were administered.
Methylprednisolone for five days was switched
to 40 mg once daily. After treatment, the
patient's symptoms resolved, and a repeated
thoracic CT examination one week later showed
fewer double-lung lesions compared to baseline.
The patient was discharged after improving
and maintained on oral prednisone 30 mg daily
after discharge. One day prior, the patient was
admitted to our hospital with complaints of chills,
fever, decreased urine output, and difficulty in
breathing. Laboratory examination revealed an
elevated leukocyte count, anemia, renal failure,
and electrolyte disturbances. Blood culture
suggested Escherichia coli infection, and oral
leukoplakia culture suggested Candida albicans
infection. Urinalysis indicated a urine protein
level of 3+g/L and occult blood 1+Cell/pL.
Thoracic CT showed double lung infection and
bilateral pleural effusion. Informed consent was
obtained from the patient.

After admission, the patient underwent
seven sessions of continuous renal replacement
therapy (CRRT), six sessions of plasma
exchange (PE), four sessions of intermittent
hemodialysis (IHD), imipenem and cilastatin
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sodium for anti-infection, voriconazole as
antifungal, methylprednisolone 40 mg once daily
intravenous infusion, and cyclophosphamide
0.6 g intravenous infusion. On Day 4 of
admission, the patient had hemorrhagic spots
on the nose and white spots on the tongue
(Figure 1a). Nasal bleeding was significantly
reduced after the second plasmapheresis
(Figure 1b). After the fifth plasmapheresis,
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Fig

ure 1. (@) On Day 4 of admission, the patient developed hemorrhagic spots and
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the nose swelling and bleeding disappeared
(Figure 1c). On Day 26 of admission, the
urine volume was 3,000 mL within 24 h, and
renal function recovered and improved after
examination. After six plasmapheresis sessions,
thoracic CT exudation decreased significantly
(Figure 2). On Day 29 of hospitalization,
the patient was discharged with complete
improvement, urine volume returned to normal,
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swelling on the nose. (b) Swelling and nasal bleeding were significantly reduced after the
second plasmapheresis. (c) After the fifth plasmapheresis, the nose swelling and bleeding

disappeared.
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Figure 2. After the sixth plasmapheresis, thoracic CT
exudation decreased significantly. (a) Thoracic CT on
admission, (b) thoracic CT performed after six plasma
exchanges.

CT: Computed tomography.
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blood creatinine decreased to 132 pmol/L,
and blood culture test result was negative. At a
later follow-up, a moderate dose of prednisone
(30 mg, gradually reduced to 5 to 10 mg for
maintenance) was administered orally combined
with cyclophosphamide monthly (0.8 to 1.0 g
each time, 6 to 8 g in total) and intravenous drip
shock therapy was administered to maintain
immunosuppression. No obvious signs of
disease were observed.

Granulomatosis with polyangiitis can be
characterized by saddle nose deformity, septal
perforation-saddle nose deformity, pulmonary
nodules, orbital masses, dacryocystitis, and
ventricular septal perforation.?3 The case reported
in the present study was mainly characterized by
nasal swelling and mucosal bleeding. Thoracic
CT of the patient showed exudative lesions in
both lungs upon admission, and broad-spectrum
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antibiotics were actively administered at the
initial admission stage; however, the antibacterial
treatment was ineffective. The inflammatory
reaction on thoracic CT increased after the
examination, as hormone and plasmapheresis
were effective and the exudative lesions of the
patient's lungs were considered to be caused by
granulomatous polyvasculitis.

Maintenance therapy with glucocorticoids
(GCs) has been the mainstay of ANCA-associated
vasculitis (AAV) therapy. Cyclophosphamide
has been shown to improve survival and
maintain remission in the treatment of AAV.*
When blood purification is deemed necessary,
hybrid blood purification should be encouraged.
Hybrid blood purification is the simultaneous or
sequential combination of two or more basic
modes of blood purification to improve solute
removal efficiency and achieve relatively accurate
removal of disease-causing substances; it is a
procedure specific to the field of nephrology.
Continuous renal replacement therapy has
been suggested as a type of blood purification
therapy. During therapy, the patient’s blood
passes through a special filter that removes
fluid and uremic toxins, returning clean blood
to the body. The slow and continuous nature
of the process is typically performed over
a 24-h period. In our case, we carried out
each cycle of CRRT for a duration of 12 h.
This decision was made, since we needed to
perform PE at the end of CRRT, and also due
to the financial limitations faced by the patient.
Plasma exchange is a medical procedure where
the patient's blood is put into a device that
separates the plasma. The discarded plasma
is replaced with fresh plasma or a substitute,
such as 4% human serum albumin. This helps
to remove soluble immune complexes and
some antibodies from the patient's body. The
procedure usually lasts 2 to 3 h. A pooled
analysis of studies has shown the potential
benefits of PE in patients with severe renal
failure, with faster recovery of kidney function
in those treated with plasmapheresis than those
treated with intravenous methylprednisolone.®

In conclusion, when GPA is complicated
by acute renal failure and the patient has
hemodynamic instability, we recommend that
patients in serious conditions should be first
stabilized with CRRT before performing PE. If
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renal failure persists after hemodynamic stability
is achieved, IHD can be used clinically to remove
creatinine and other small molecules. If there is
evidence of active vasculitis, it is advisable to
consider the use of both IHD and PE therapy, as
they work together to effectively treat GPA. Of
note, hybrid blood purification is more effective
than hemodialysis in maintaining stable blood
flow and removing harmful antibodies and
inflammatory substances. This helps to promote
and safeguard the functioning of organs.
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