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ABSTRACT
Systemic vasculitides are heterogene-
ous disabling diseases characterised 
by chronic inflammation of the blood 
vessels potentially leading to tissue de-
struction and organ failure. The recent 
COVID-19 pandemic has had a signifi-
cant impact on the epidemiology and 
management of patients with systemic 
vasculitis. In parallel, new insights have 
been provided on systemic vasculitis 
pathogenetic mechanisms, possible new 
therapeutic targets, and newer gluco-
corticoid-sparing treatments with better 
safety profiles. As in the previous annual 
reviews of this series, in this review we 
will provide a critical digest of the most 
recent literature regarding pathophysi-
ology, clinical manifestations, diagnos-
tic tools and treatment options in small- 
and large-vessel vasculitis focusing on 
precision medicine in vasculitis.

Introduction
Systemic vasculitides are rare and com-
plex disorders considerably affecting 
patients’ long-term outcomes and qual-
ity of life. In the era of precision medi-
cine, a considerably international effort 
has been recently made to facilitate in-
dividualised medical approaches based 
on novel insights into systemic vascu-
litis pathogenetic mechanisms, -om-
ics biomarkers and innovative target 
therapies. Following the other reviews 
of this series (1, 2), here we aim to 
summarise the most relevant literature 
contributions on this topic published in 
2022. We performed a Medline search 
of English language articles published 
in the PubMed database from 1st Janu-
ary 2022 to 31st December 2022. The 
following key words formed the data 
sources: vasculitis, giant cell arteritis 
(GCA), Takayasu’s arteritis (TAK), 
antineutrophil cytoplasmic antibodies 

(ANCA) associated vasculitis (AAV), 
microscopic polyangiitis (MPA), gran-
ulomatosis with polyangiitis (GPA, for-
merly Wegener’s), eosinophilic granu-
lomatosis with polyangiitis (EGPA, 
formerly Churg-Strauss) and cryoglo-
bulinaemic vasculitis (MC).

Systemic vasculitis: new 2022 
ACR/EULAR classification criteria
One of the most relevant contributions 
of the 2022 literature on vasculitis is 
represented by the publication of the 
new ACR/EULAR classification crite-
ria for large and medium-small vessel 
vasculitis. Indeed, in the era of preci-
sion medicine these classification cri-
teria represent a crucial prerequisite to 
include homogeneous subsets of pa-
tients in novel clinical trials, thus pav-
ing the avenues for individualised ther-
apeutic approaches. The ACR/EULAR 
criteria were developed based on real-
world cases enrolled in the Diagnostic 
and Classification Criteria for Vasculi-
tis (DCVAS) study and validated on a 
separate set of patients. The items in-
cluded are weighted and a point-system 
is applied to reach the minimum cumu-
lative classification score. Regarding 
GCA (3) a confirmed diagnosis of vas-
culitis, and age ≥50 years at diagnosis 
are absolute requirements to apply the 
criteria. Noteworthy, great attention 
has been paid to imaging biomarkers.  
In fact, temporal artery halo sign on 
ultrasound, temporal artery abnormal-
ity on vascular examination, bilateral 
axillary involvement on imaging, and 
fluorodeoxyglucose-positron emission 
tomography activity throughout the 
aorta have been now included in the 
criteria. Similarly, the 2022 ACR/EU-
LAR classification criteria for TAK (4) 
included three imaging criteria as abso-
lute entry criteria. Namely these items 
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include: the number of affected arterial 
territories, the symmetric involvement 
of paired artery and the involvement of 
abdominal aorta with renal or mesen-
teric imaging abnormalities. Overall, 
these criteria have the advantage to 
provide a higher sensitivity compared 
to the previous ACR 1990 criteria 
when applied to either the DCVAS co-
hort or external cohort as confirmed by 
Cao et al. who applied the new criteria 
to their Chinese cohort (5). Regarding 
AAV, the 2022 ACR and EULAR new 
classification criteria for GPA (6), MPA 
(7) and EGPA (8) showed a relatively 
good concordance  with the 1990 ACR 
criteria, the 2007 EMA algorithm and 
the 2012 CHCC definitions; however, 
the concordance rate was highest in 
patients with MPA (96.6%), and low-
er in those with EGPA (86.3%) and 
GPA (73.8%) (9).These results high-
light from one side the good sensitiv-
ity and specificity of the novel criteria 
and from the other the need for further 
studies aimed at addressing specific 
“classification” issues in the most dif-
ficult and controversial cases (i.e. pa-
tients classified as having two AAVs at 
the same time, patients reclassified as 
having unclassifiable vasculitis etc).

Systemic vasculitis following 
either infection or vaccination 
against COVID-19
Since the onset of the COVID-19 pan-
demic, several reports have highlighted 
the link between the SARS-CoV-2 in-
fection and autoimmunity, resulting in 
the production of multiple autoantibod-
ies and the occurrence of autoimmune 
diseases (10). It remains controversial 
whether SARS-CoV-2 infection or vac-
cination may have had an impact on 
epidemiology of systemic vasculitis. 
Several case reports of de novo vascu-
litis, affecting medium, or small ves-
sels, following either infection or vac-
cination against COVID-19, during the 
pandemic outbreak (11).
One retrospective study conducted in 
Australia compared the frequency of 
new cases of GCA during the period 
April 2020-August 2021 to the pre-pan-
demic period, finding a reduction in the 
incidence of GCA of 55%. Neverthe-
less, these findings should be interpret-

ed cautiously given the reduced acces-
sibility to hospital facilities and routine 
visits registered during the first phases 
of the pandemic (12). On the other 
hand, a large, global pharmacovigilance 
study revealed an association with in-
creased reporting of GCA and poly-
myalgia rheumatica (PMR) diagnoses. 
The frequency was higher with mRNA 
vaccines (61.9% of cases) compared 
to viral vector vaccines (37.4%). The 
median time from vaccination to first 
symptoms was 4 (1-14) days. Although 
the study raises a potential safety sig-
nal, the relative risk of GCA or PMR 
following COVID-19 vaccination 
seems to be lower than that reported 
with influenza vaccination (13).
Recently published evidence has con-
firmed the safety of vaccination against 
SARS-CoV-2 also in MC patients (14). 
A multicenter Italian population study 
(14) included a total of 416 MC pa-
tients, of whom 92.3% had received 
SARS-CoV-2 vaccination and 7.7% 
refused to be vaccinated, mainly be-
cause of fear of the vaccine side-effects. 
Overall, short-term, mild, and self-
limiting, adverse effects (AEs) were 
recorded in 21.4% of patients: asthenia 
(13.7%), arthralgia (10.6%) and fever 
(7%) were the most frequent AEs re-
ported. Disease relapses were observed 
in 5.3% of patients and were mostly 
characterised by exacerbation of previ-
ous manifestations of the MC syndrome 
and improved rapidly with a temporary 
increase in ongoing treatment. Disease 
relapses were reported primarily in pa-
tients on ongoing glucocorticoid thera-
py (p=0.04), and relapse of purpura was 
reported in 25% of patients with active 
vasculitis at the time of vaccination 
(p=0.004). Similarly, 17.5% of patients 
with peripheral neuropathy experienced 
symptomatic neurological worsening 
after vaccination (p=0.029) and 7.5% 
of patients with peripheral neuropathy 
experienced a vasculitis flare (p=0.45) 
(14). These data are quite compara-
ble to another prospective multicenter 
study that had recruited HCV-related 
MC (complicated or uncomplicated by 
low grade non-Hodgkin’s lymphoma 
(NHL)) and essential MC (EMC) (15). 
MC vasculitis relapses were reported in 
12.7% of patients and were more com-

mon in EMC patients than HCV-related 
MC (p=0.023). Anti-SARS-CoV-2 IgG 
responses were measured 8-14 days af-
ter the second vaccine dose, with seron-
egative detected in 71% and in 11.6% of 
rituximab (RTX)-treated and RTX-free 
patients, respectively (p=0.002). The 
seronegative rate in RTX-treated was 
correlated with B cell count, whereas 
unknown disease-related factors may 
impair vaccine immunogenicity in 
treatment-free patients (15). Overall, 
the serum levels of IgG-neutralising 
antibodies (NAb) were lower in pa-
tients with ADs compared to general 
population (16); and over one-quarter 
of AD patients had none or suboptimal 
production of NAb after the first vac-
cine cycle. These findings indicate the 
usefulness of booster vaccine adminis-
tration in AD patients.

New insights into GCA
Imaging biomarkers 
and clinical unmet needs
In the last decades algorithms and pro-
cedures used to make the diagnosis of 
LVV have considerably changed. As 
shown by a Spanish study (17) examin-
ing their nationwide register, temporal 
artery biopsy (TAB) underwent a slow 
decline of its application going from be-
ing the leading test in 2013 to being used 
in only a third of cases in 2019. On the 
other hand, in 2019 more than half di-
agnoses were established by ultrasound 
(US) and another 20% by FDG-PET.
Imaging biomarkers may indeed be 
specifically useful to identify subclini-
cal GCA in patients with PMR which 
is one of the unmet needs in GCA. A 
recent meta-analysis including 566 pa-
tients reported a pooled prevalence of 
subclinical GCA of 23% (95% CI 14%-
36%, I2=84%). The highest frequency 
was reported when PET-CT was used as 
a screening method (29%), followed by 
TAB (20%), and ultrasound (15%). The 
clinical predictors of subclinical GCA 
were inflammatory back pain, absence 
of lower limb pain, female sex, fever, 
weight loss, thrombocyte count, and 
haemoglobin level. The study suggests 
the need to further studying the cost-
effectiveness of implementing imag-
ing studies in newly diagnosed patients 
with PMR (18-21).
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Novel biomarkers from translational 
may increase the probability to identify 
GCA among patients with new onset 
PMR. Among them angiopoietin-2/1 
ratios and metalloproteinase-3 levels 
(22) as well as interferon-γ levels and 
T-cell activation (23)  were identified 
and proposed. 
Another clinical challenge in GCA is 
represented by the possibility of dis-
tinguishing active from inactive dis-
ease. [18F] FDG-PET/CT is one of the 
most used techniques to detect active 
vascular inflammation, but there is still 
lack of uniformity in its interpreta-
tion. In a study by Espitia et al. (24) 
semiquantitative interpretation using a 
threshold SUV max of 3.45 gives sen-
sitivity and specificity around 90%, 
while in the study by Dashora et al. 
(25) SUV-metric interpretation shows 
poorer performance when compared 
to semiquantitative metric based on 
liver tissue-to-background ratio (TBR 
Liver) and qualitative PETVAS scoring 
approaches. A Brazilian study (26) in-
dicates that to enhance the accuracy of 
detecting vascular inflammation with 
of 18F-FDG PET/CT also in treated pa-
tients, it is preferrable to perform late 
image acquisition at 180 minutes. 
In this regard, one of the most intrigu-
ing future perspectives is assessing 
LVV-patient using macrophage-target-
ing PET tracers. Many molecules have 
been proposed to replace 18F-FDG (27), 
but still none of them found use in clini-
cal practice. Another imaging technique 
that may find application in the future 
is [18F]F-FDG-PET/MRI (28, 29), even 
though at present there is still need to 
improve its interpretation parameters. 
Magnetic resonance angiography is an 
alternative technique already largely 
employed in clinical practice to assess 
vascular wall inflammation. It is not 
considered a first-line test since it is 
characterised by non-excellent sensitiv-
ity and specificity, as illustrated in the 
study by Zhang et al. (30). As also sug-
gested by EULAR recommendations, 
MRI accuracy can be enhanced adopt-
ing imaging multimodal algorithms. 
Namely, MRI combined with retinal 
angiography (RA) appears to be the 
association with the best performance 
(31, 32).

Contrast-enhanced ultrasonography 
(CEUS) is another test that still has 
not found widespread use in clinical 
practice but could prove effectiveness 
in disease follow-up, mainly to evalu-
ate subclinical relapses and therapy re-
sponse (33). 

Therapy of LVV
According to the international recom-
mendations, GCs remain the corner-
stone of LVV induction therapy. Ad-
junctive therapies with methotrexate 
(MTX) or tocilizumab (TCZ) represent 
the first choice to treat refractory or re-
lapsing disease in GCA or for patients 
at high risk for GCs-related AEs. A 
large, multi-centre, prospective, obser-
vational study in Japan evaluated effec-
tiveness of weekly subcutaneous TCZ 
in 120 patients for 52 weeks. Relapses 
were observed in 20% of patients. At 
the last observation, 83% of relapse-
free patients were assuming a dose 
of prednisone/prednisone equivalent 
lower than 10 mg/day. These results are 
consistent with the TCZ efficacy and 
GC-sparing effect observed in TAKT 
trial (34). Another study from Japan 
retrospectively compared effective-
ness and safety of i.v. TCZ with CTX 
(35) at 3 and 6 months, showing higher 
and faster response in the TCZ group 
in terms of lower activity scores and 
decreased axillary mural thickness at 
ultrasound. Also, cumulative incidence 
of AEs and dose of GCs at last evalu-
ation were significantly lower in the 
TCZ group. Intriguingly, patients with 
GCA displayed an ineffective induction 
of glycoprotein A repetitions predomi-
nant (GARP) and CD25, together with 
reduced T cell receptor-induced cal-
cium influx that would be recovered in 
patients treated with tocilizumab who 
achieved remission (36).
Recent literature also explored further 
biological therapeutic options for LVV. 
IL-6−IL-17 axis and IL-12−IFN-g axis 
play critical roles in the disease patho-
genesis, and activation of IL-17 signa-
ture was associated with higher relapse 
frequency in LVV (37). This observa-
tion indicates IL-17 as a promising 
target for precision medicine in LVV 
therapy, as it is potentially suppressed 
by JAK inhibitors. A systematic review 

reported that current evidence regard-
ing the use of JAK inhibitors in LVV 
is derived mostly from case reports of 
moderate quality (38). However, a re-
cent transcriptomic study demonstrates 
a clear type I interferon signature up-
regulation in aortas of 43 patients with 
active large-vessel GCA (LV-GCA). 
Dysregulated molecular pathways were 
also demonstrated in circulating CD4+ 
and CD8+ T cells in GCA. STAT3 was 
significantly upregulated in both aorta 
and T cells and appeared as a potential 
therapeutical targeting (39).
Regarding TAK, vascular wall fibrosis 
represents a therapeutic issue since most 
immunosuppressive treatments fre-
quently fail to prevent its development or 
progression. In a recent study, heart-type 
fatty acid binding protein 3 (FABP3), a 
molecule involved in the fatty acid oxi-
dation (FAO) process, was significantly 
overexpressed in the fibrotic adventitia 
of patients with active TAK (n=12) as 
compared with healthy controls (n=8) 
(40). Notably, the administration of 
curcumin (60 g/day), a polyphenolic 
compound with anti-fibrotic properties, 
led to a reduction a of serum level of 
FABP3, as well as an inhibition of vas-
cular fibrosis through a down-regulation 
of FAO in the fibroblasts of the aortic 
adventitia. In contrast to other systemic 
autoimmune diseases, the impact of gut 
microbiome in pathogenesis of TAK is 
not fully understood. In a recent study 
integrating multi-omics approaches, the 
authors identified an increased represen-
tation of specific bacterial species, such 
as unclassified Escherichia, Veillonella 
parvula, Streptococcus parasanguinis, 
Dorea formicigenerans, Bifidobacte-
rium adolescentis, Lachnospiraceae 
bacterium 7 1 58FAA, Escherichia coli, 
Streptococcus salivarius, Klebsiella 
pneumoniae, Bifidobacterium longum, 
and Lachnospiraceae Bacterium 5 1 
63FAA in patients with TAK compared 
to healthy controls (41). Interestingly, a 
significant correlation between micro-
bial metabolites and disease phenotypes, 
vascular involvement, systemic inflam-
mation, and prognosis was observed, 
highlighting a potential role for the gut 
microbiome in the pathogenesis of the 
disease and providing insights for future 
research in this field.  
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Take home messages
•  Fatty acid oxidation in fibrotic ad-

ventitia in TAK play a fundamental 
role in LVV pathogenesis (40).

•  The 2022 ACR/EULAR classifica-
tion criteria have established the im-
portance of imaging in the assessment 
of LVV. Distinguishing between ac-
tive and inactive disease remains an 
issue, with multimodal imaging al-
gorithms and macrophage-targeting 
PET tracers representing interesting 
possible future options (18-21). 

•  Data from real-world settings favour 
TCZ in GCA treatment for effective-
ness, GC-sparing effects, safety, and 
radiographic response (34-36).

New insights into 
cryoglobulinaemic vasculitis: 
from epidemiology to 
novel therapeutic approaches
Changes in the epidemiology of cryo-
globulinaemia before and after the in-
troduction of direct-acting antivirals 
(DAAs) have been studied in different 
cohorts of MC patients. A recent US 
study (42) compared the proportionate 
mortality ratio (PMR) of cryoglobuli-
naemia cases with HCV and those with 
AD to assess the impact of the introduc-
tion of DAAs in 2014. The authors iden-
tified 1299 individuals aged ≥20 years 
who died of cryoglobulinaemia in the 
United States between 1999 and 2018 
and reported a decrease in HCV-relat-
ed MC mortality in 2014-2018 (26%) 
compared with 2009-2013 (39%), with 
a PMR of 0.67 (95% CI 0.50-0.89) 
(42). In contrast, the proportion of de-
ceased with cryoglobulinaemia and AD 
increased from 2.6% in 2009-2013 to 
4.2% in 2014-2018, with a PMR of 1.58 
(95% CI 0.66-3.82) (42). These results 
are consistent with the epidemiological 
changes found in previous studies, i.e. 
AD are currently the main causes of 
MC and CV (43, 44).
Regarding cryoglobulinaemia in pri-
mary Sjögren’s syndrome (pSS), per-
sistent salivary gland enlargement 
(SGE) and MC remain the best vali-
dated biomarkers for lymphoma de-
velopment (45). A recent retrospective 
analysis (46) demonstrated that MC, 
focus score and the total EULAR SS 
Disease Activity Index (ESSDAI) at 

pSS diagnosis were independent muco-
sa-associates lymphoid tissue (MALT) 
lymphoma predictors. Besides pSS, 
SLE is one of the most common au-
toimmune diseases associated with 
cryoglobulinaemia. In a French retro-
spective study (47) performed on 213 
SLE patients, 142 (66%) had at least 
one cryoglobulinaemic finding in their 
history and 67% of them had persistent 
cryoglobulinaemia at follow-up. Of the 
142 patients with cryoglobulinaemia, 
15% developed vasculitis: (48): main 
manifestations were skin and joint in-
volvement, whereas neurological and 
renal involvement were rare. Surpris-
ingly, in contrast to other case series, 
the central (19%) nervous system was 
more affected than the peripheral (10% 
of patients). In addition, serum protein 
electrophoresis for the analysis of para-
proteinaemia and rheumatoid factor 
(RF) was recently shown to also have 
high sensitivity for the detection of 
clinically relevant cryoglobulinaemia, 
even when samples were not collected 
under ideal preanalytical conditions 
and may provide a rapid and effective 
screening strategy (49). Of 586 eligible 
cryoglobulinaemia positive samples 
collected over an 11-year period, 91% 
had either detectable paraprotein of RF 
activity, with the highest sensitivity for 
type I and type II cryoglobulinaemia 
(97% and 98%, respectively) (49).
Although interferon (INF)-free DAA 
regimens have been widely shown to 
be safe and effective in HCV-related 
MC, enabling clinical and immuno-
logical response in the majority of pa-
tients, it is well known that symptom 
maintenance and recurrence may occur 
during the follow-up after a transitory 
remission (50, 51).
Recently, Quartuccio et al. (52) pub-
lished the evidence- and consensus-
based recommendations of the Italian 
Study Group of Cryoglobulinaemia 
(GISC) on RTX in MC. It was widely 
accepted that RTX is effective and safe 
in both severe and non-severe clini-
cal manifestation of MC. Moreover, 
low-dose treatment is as effective as 
high-dose RTX treatment, although for 
life-threatening manifestations, high-
dose treatment may be required even in 
combination with cyclophosphamide 

or plasma exchange (53). As for subse-
quent cycles of RTX, retreatment with 
RTX appears to be successful and safe 
in patients with major relapse. In the 
last year, an Italian retrospective study 
(54) showed further evidence in favor 
of the efficacy of RTX in the renal in-
volvement of HCV-unrelated MC.
A European collaborative retrospective 
multicentre study with Belimumab was 
conducted in patients with HCV-un-
related and RTX-refractory MC (55). 
Of 33 patients, 14 (42%) were primary 
refractory to RTX, whereas 19 (58%) 
had an initial clinical response to RTX 
before immune scape to treatment. 
The active clinical manifestation after 
RTX failure were cutaneous involve-
ment (72%), peripheral neuropathy 
(56%), renal (41%), articular (31%) 
and gastrointestinal involvement (6%). 
Anti-CD20 plus belimumab, alkylat-
ing agent alone, and anti-CD20 plus 
alkylating agent resulted in the highest 
rates of clinical response in 100%, 82% 
and 73%, respectively; contrasting 
with a poor immunological response 
observed in 50%, 30% and 38%, re-
spectively (55). However, an increased 
risk of infections with anti-CD20 plus 
belimumab was reported (55).
Recently, Gragnani et al. (56) investi-
gated the association of allelic variants 
of the BAFF/BAFF-R system in HCV 
patients with and without lymphopro-
liferative disorders and suggested that 
anti-BAFF therapy might not be effec-
tive in patients carrying the mutated 
BAFF-R (rs61756766), as this receptor 
variant is able to recruit TRAF2/3 and 
induces hyperactive signaling even in 
the absence of BAFF binding. These 
results pave the way for further studies 
aimed at tailoring treatment. Finally, 
regarding new therapeutic approaches 
the possibility of targeting cholesterol 
biosynthesis has also been proposed. 
In fact, a recent study based on tandem 
mass tag (TMT)-labelled mass spec-
trometry (MS) technology has shown 
that the levels of APOA1 and PCSK9 
were significantly increased in MC 
patients, suggesting that proteins in-
volved in cholesterol metabolism are 
also involved in the development of 
cryoglobulinaemia (57). In addition, 
B lymphocyte activation and antibody 
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production processes derive their ca-
pacity mainly from oxidised fatty acids 
(58). These results suggest that lipid 
metabolism and the cholesterol bio-
synthesis pathway also play an essen-
tial role in lymphocyte proliferation. 
Whether drugs targeting APOA1 and 
PCSK9 or the cholesterol biosynthesis 
pathway can actually represent new 
approaches to cryoglobulinaemia and 
lymphoma deserves further research. 

Take home messages:
•  Cholesterol metabolism pathway 

is involved in lymphocyte prolif-
eration and in the development of 
cryoglobulinaemia. New therapeutic 
approaches could target cholesterol 
biosynthesis (56-57).

•  After the introduction of direct-    
acting antivirals (DAAs), AD are 
currently the main causes of MC and 
CV (42-44).

•  After HCV eradication, around 50% 
of MC patients do not show any clin-
ical improvement in the long term 
(50-51).

•  Belimumab has been studied as an 
add-on therapy in RTX-refractory 
MC. Specific genotypic features 
could predict its effectiveness (55).

New insights into AAV: 
from epidemiology to novel 
therapeutic approaches
ANCA associated vasculitides (AAVs) 
are rare and heterogenous diseases, 
whose clinical phenotypes are complex 
and often difficult to be identified. In 
a systematic review including studies 
published from 1995 to 2020 (59), Re-
dondo-Rodgriguez et al. confirmed an 
important update on AAV epidemiol-
ogy. Granulomatosis with polyangiitis 
(GPA) was the most frequent type of 
AAVs with a pooled incidence of 9 per 
million person-years, while microscop-
ic polyangiitis (MPA) pooled incidence 
was 5.9 and eosinophilic granulomato-
sis with polyangiitis (EGPA) incidence 
was 1,7. GPA and MPA adult pooled 
prevalence were 96.8 per million and 
39.2 per million, while EGPA preva-
lence was 15.6. 
Treatment strategies for both induction 
and maintenance of AAV have been 
consolidating in the last few years and 

were corroborated by observational 
studies and meta-analysis published in 
2022. Moreover, the COVID-19 pan-
demic has pinpointed the risk of in-
creasing AE numbers and severity with 
new biological drugs that have dem-
onstrated efficacy against AAVs thus 
opening important questions on how to 
optimise AAV therapeutic management 
(60).
Last year, Bellos et al. (61) performed 
a meta-analysis of clinical trials com-
paring immunosuppressive treatment 
regimens for remission maintenance 
of AAV patients. As expected, a RTX-
based maintenance treatment was 
found to provide longer relapse-free 
survival compared to traditional im-
munosuppressants. Among the latter 
mycophenolate mofetil resulted the 
least effective when compared to CYC, 
AZA and leflunomide (61). Increasing 
evidence pointing at the efficacy of 
RTX in the management of AAV have 
progressively shaped the current thera-
peutic algorithm, with the most recent 
guidelines from the ACR recommend-
ing employment of RTX over cyclo-
phosphamide (CYC) for remission in-
duction of severe GPA and MPA cases. 
However, this statement is primarily 
based on the RAVE trial (62), dem-
onstrating the non-inferiority of RTX 
compared to CYC for remission induc-
tion of severe GPA and MPA, combined 
with the less toxic profile of RTX treat-
ment. Remarkably, last year RTX supe-
riority over CYC in inducing remission 
of both PR3- and MPO-positive GPA 
patients was shown in an observational 
study conducted on a large cohort of 
patients enrolled in the French Vasculi-
tis Study Group Registry (63). 
Of note, both the RAVE trial (62) and 
the aforementioned study (63) ex-
cluded AAV patients with severe renal 
involvement and rapidly progressive 
kidney failure. In this clinical scenario 
the choice between RTX and CYC reg-
imens for remission induction is still 
hardly debated and the 2020 French 
recommendations (64) considered IV 
CYC the first line therapy for severe 
AAV cases with glomerular filtration 
rate (GFR) <15 ml/min. Recently, Roc-
catello and colleagues (65) reported 
that an “Intensified B Cell Depletion 

Therapy protocol” (IBCDT) based on 
combined RTX and low dose CYC was 
able to induce complete remission in 
the vast majority of AAV patients with 
biopsy proven crescentic glomerulone-
phritis and GFR<15 ml/min. Compared 
to matched historical controls treated 
with oral CYC and Azathioprine (AZA) 
maintenance, the IBCDT regimen re-
sulted in comparable overall survival, 
6 months remission rate and functional 
kidney improvement, with an impres-
sive sparing of CYC exposure (65). In 
line with the investigation of optimal 
treatment strategies for difficult to treat 
phenotypic groups, last year an obser-
vational study confirmed RTX efficacy 
in AAV patients older than 75 years, 
though raising serious concerns for the 
high rate of serious infections observed 
in the induction, but not in the main-
tenance phase (66). This was probably 
related to the high doses of steroids 
administered during remission induc-
tion and underlines one of the great-
est unmet needs in AAV management: 
minimising glucocorticoid doses and 
therefore infective risk during remis-
sion induction of active severe patients. 
Indeed, a recent retrospective study on 
a large Chinese cohort confirmed that 
infections occurring in the early phase 
of the induction treatment, and more 
specifically respiratory, Gram-bacterial 
and fungal infections represent in-
dependent risk factors for short term 
mortality, while prophylactic treatment 
with Trimethoprim-sulfamethoxazole 
resulted protective for 1-year mortality 
(67), This appears particularly relevant 
for elderly patients that are indeed more 
fragile. Indeed, in elderly patients, the 
Birmingham vasculitis score 3, eGFR, 
methylprednisolone pulse use, and cy-
clophosphamide use were significantly 
associated with infectious complica-
tions (68).
Besides immunosuppressive treatment 
with RTX or CYC, Plasma exchange 
(PEX) has long been considered an op-
tion in the management of AAV with 
life-threatening presentations, until the 
PEXIVAS trial (69) recently demon-
strated that the addition of PEX to ei-
ther CYC or RTX provided no benefits 
in terms of death and End Stage Kidney 
Disease (ESKD). However, according 
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to an updated meta-analysis published 
last year by Walsh and colleagues, 
PEX probably does not influence all-
cause mortality, while it possibly re-
duces 1-year ESKD risk, at the cost 
of increased risk of serious infections 
(70). Based on these findings a panel of 
experts has recently expressed a weak 
recommendation in favour of PEX em-
ployment in patients at moderate-high 
risk of ESKD (71). 
Regarding other novelties in AAV ar-
mamentarium some additional impor-
tant contributions have been published 
in 2022. A randomised clinical trial 
(NCT05376319) will compare Obinu-
tuzumab (OBI) to RTX for remission 
induction of PR3+ AAV patients and 
in the near future OBI may represent a 
safe alternative to RTX in allergic pa-
tients and perhaps even provide more 
efficient and persistent B-cell depletion. 
On the same line, Alemtuzumab, a pan-
lymphocyte depleting agent has been 
employed for the compassionate treat-
ment of refractory AAV (72). However, 
an open-label phase IIb trial including 
a small cohort of AAV patient’s refrac-
tory to conventional therapy has shown 
only a partial and transient efficacy of 
Alemtuzumab, at the cost of a signifi-
cant incidence of AEs (73).
The C5aR inhibitor Avacopan will 
probably be a gamechanger as an add-
on, steroid-sparing agent and last year 
the first real-world data on non-refracto-
ry AAV patients treated with Avacopan 
were published, confirming its great ef-
fectiveness and steroid-sparing capacity 
(74). Moreover, a sub-analysis of the 
ADVOCATE trial (75) (76) recently 
confirmed the main efficacy and safety 
endpoints on a subpopulation of Japa-
nese patients included in the trial. This 
is especially interesting since these pa-
tients were older and included a greater 
proportion of MPA and MPO+ subjects 
compared to the general population en-
rolled in the trial, accounting for a phe-
notype with poor prognostic factors.
The new ACR recommendations on 
EGPA treatment published in 2021 
(77) highlighted the role of anti-IL5/
anti-IL5R therapies, especially me-
polizumab. Indeed, several reports 
have been recently published pinpoint-
ing the effectiveness of mepolizumab 

on EGPA respiratory symptoms. In 
a European retrospective study (78), 
mepolizumab showed safety and ef-
fectiveness in EGPA treatment at both 
doses commonly used in clinical prac-
tice (100 mg every 4 weeks in severe 
eosinophilic asthma or 300 mg every 4 
weeks in EGPA). Nakamura et al. (79) 
also found symptoms improvement in 
a retrospective study involving patients 
with peripheral neuropathy treated 
with 12-months of low-dose mepoli-
zumab therapy. An important unmet 
need remains the use of mepolizumab 
in severe EGPA induction treatment 
and interesting reports have been re-
cently presented that require further 
validation. In a retrospective study 
Ueno et al. (80) compared induction 
treatment with corticosteroids plus cy-
clophosphamide with therapy with cor-
ticosteroids plus mepolizumab. They 
found similar values of VDI, BVAS 
and eosinophil counts at 6 months in 
both groups, with use of lower doses 
of corticosteroids, higher retention rate 
and lower number of adverse events in 
mepolizumab group compared to cy-
clophosphamide. However, in specific 
organ manifestations such as myocar-
ditis, targeting IL-5 might leave uncov-
ered the Th1 and Th17 arms of the im-
mune system (81). 
As outlined by Berti et al. (82), data are 
still lacking about some critical points, 
such as use of mepolizumab in severe 
vasculitis phenotypes and tailored dose 
regimens. Future randomised con-
trolled trials are necessary to provide 
stronger data about possible broader in-
dications of mepolizumab and the other 
IL-5/IL-5R-targeted therapies.

Take home messages
•  RTX showed superiority over CYC 

for remission induction of severe 
PR3+ and MPO+ GPA (63).

•  Combination of RTX and low-dose 
CYC is effective for remission in-
duction of AAV with very severe 
renal involvement and allows CYC 
sparing (65).

•  Infections during remission induc-
tion are common, especially in 
older patients treated with RTX. 
Early infections drive mortality risk, 
therefore steroid sparing strategies 

(Avacopan), systematic screening 
of infections and prophylaxis with 
TMP-SMZ become key. (67-68)

•  Preliminary data suggest the use of 
mepolizumab also in systemic mani-
festations of EGPA (78-82).
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