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ABSTRACT
Systemic vasculitides are a group of dis-
eases that could potentially affect any 
organ with heterogeneous clinical man-
ifestations that usually depend on the 
size of the most involved vessels. These 
diseases could be associated with a rel-
evant burden of mortality and morbidity 
if not early recognised and treated. 
Moreover, even if they are usually rare 
diseases, their incidence and preva-
lence seem to be increasing in the last 
decade, partially because of improved 
awareness and management of vasculi-
tis from physicians.
As in the previous annual reviews of 
this series, in this paper we revised the 
most recent literature on pathogen-
esis, clinical manifestations and treat-
ment options in small- and large-vessel    
vasculitis.

Introduction
Primary systemic vasculitides are a 
group of diseases that could potentially 
affect any organ with heterogeneous 
clinical manifestations that usually de-
pend on the size of the most involved 
vessels, as reported in the Chapel Hill 
Consensus conference (CHCC) 2012 
nomenclature system (1). 
Every year, more and more pathogenic 
and clinical data about each primary 
systemic vasculitis are available, grant-
ing the improvement of patients’ man-
agement and outcomes.
As in the previous annual reviews of this 
series (2-7), in this paper we selected 
the most relevant and recent evidence 
about the pathogenesis, the clinical 
manifestations and treatment options 
of large-vessel vasculitis (LVV), cryo-
globulinaemic vasculitis (CryoVas) and 
antineutrophil cytoplasmic antibodies 
(ANCA) associated vasculitis (AAV).
We performed a Medline search in 
PubMed database with the following 
key words: “large vessel vasculitis”, 

“giant cell arteritis”, “Takayasu’s arte-
ritis”, “CryoVas”, “cryoglobulinemia”, 
“ANCA-associated vasculitis”, “mi-
croscopic polyangiitis”, “granuloma-
tosis with polyangiitis”, “eosinophilic 
granulomatosis with polyangiitis”. 
The literature review was limited to the 
articles published in paper or electronic 
format in PubMed database from Janu-
ary 1st to December 31st, 2019.

Large-vessel vasculitis
Epidemiology update. 
Does age at onset impact on giant 
cell arteritis clinical features?
During the last 12 months several lines 
of research have been pursued in the 
ÀHOG� RI� ODUJH�YHVVHO� YDVFXOLWLV (LVV) 
epidemiology. Indeed, novel data con-
tinue to support the possible seasonal 
incidence of biopsy-proven giant cell 
arteritis (GCA), thus suggesting the 
role of environmental factors in the 
disease pathogenesis (8). However, 
regarding the role of potential envi-
ronmental causal agents, the suspected 
association between varicella zoster 
virus and development of GCA has 
been excluded by an additional study 
published during the past year, demon-
strating no difference in viral exposure 
between GCA and non-GCA patients 
(9). Similarly, data on survival and 
FDXVHV�RI�GHDWK�LQ�*&$�KDYH�FRQÀUPHG�
that mortality is generally not different 
in GCA with respect to general popula-
WLRQ�������6SHFLÀFDOO\��D�KLJKHU�ULVN�RI�
PRUWDOLW\�ZDV�REVHUYHG�RQO\�LQ�WKH�ÀUVW�
2 years after diagnosis and more than 
10 years after diagnosis compared to 
the general population (11). Large-ves-
sel-GCA (LV-GCA) at diagnosis was a 
predictor of mortality, while polymyal-
gia rheumatica (PMR) and adventitial 
LQÁDPPDWLRQ�DW�WHPSRUDO�DUWHU\�ELRSV\�
are protective features (12).
In addition, of particular interest is the 
impact of the age at the onset of the 
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disease on GCA clinical manifestations
In the last year a retrospective study 
(13) was conducted to compare LVV 
PDQLIHVWDWLRQV�LQ�SDWLHQWV�VWUDWLÀHG�DF-
cording to their age at the disease on-
set. The study included 369 patients 
subdivided in two subgroups, above 
and under the age of 60, and showed 
that LVV early-onset seems to identify 
a subset of patients with more frequent 
involvement of the aorta, peripheral 
limb ischaemia and more refractory 
disease compared with patients with 
LVV onset after 60.
Similarly, a French multicentre study 
(14), showed that among patients with 
GCA-related aortitis, those with nega-
tive temporal artery biopsy (TAB) 
were characterised by younger age and 
increased frequency of aortic arch and 
diffuse arterial involvement compared 
to those with positive TAB.
By contrast, a case-control study com-
paring the presentation and outcome of 
patients with GCA over 85 years old 
demonstrated that the disease in very 
elderly patients shows a higher rate 
of ischaemic complications and an in-
creased risk of early death compared 
to younger patients (15); moreover, in 
juvenile temporal arteritis the course of 
the disease appeared benign (16).

Clinical update. 
Diagnostic delay and comorbidities 
management: two challenging 
unmet needs in GCA
One of the most important clinical re-
search questions during the last 12 
months has been how to ameliorate the 
diagnostic algorithm of GCA patients 
to avoid diagnostic delay. The Euro-
pean League against Rheumatism (EU-
LAR) recommendations have provided 
a core data set to support observational 
research and clinical care in GCA high-
lighting relevant items that will ensure 
better research in future years (17). 
These relevant items include GCA-re-
lated signs and symptoms, laboratory, 
histologic and imaging biomarkers, 
patient and physician-reported global 
assessment as well as information on 
comorbidities and treatments. Notably, 
the concordance between patient and 
physician reported outcomes and in-
ÁDPPDWRU\� DQG� LPDJLQJ�PDUNHUV� �i.e. 

PETVAS - a qualitative score of vascu-
ODU� ÁXRURGHR[\JOXFRVH� SRVLWURQ� HPLV-
sion tomography (FDG-PET) activity) 
appeared quite good, both during active 
and quiescent phases of the disease, un-
derlying the complementary nature of 
these mentioned outcome measures in 
LVV (18).
Reducing the diagnostic delay and pre-
venting visual loss and other early is-
chaemic complications still represent a 
challenge in the management of GCA 
(19). Recent evidence has proposed a 
UROH� IRU� DUWLÀFLDO� QHXUDO� QHWZRUN� DQG�
mathematical predictive models based 
on the combination of clinical and labo-
ratory data to improve the triage of pa-
tients with suspected GCA (20). These 
data are promising, but a false negative 
rate ranging 30-47% warrants further 
UHVHDUFK� LQ� WKH� ÀHOG��$QRWKHU� FOLQLFDO�
probability score useful to correctly di-
agnose patients referred from primary 
care to fast-track clinics has been pro-
posed based on 121 clinical cases and 
on the analysis of patients’ age, symp-
toms duration, clinical presentation, 
and possible alternative diagnoses. 
External validation of the score will 
be needed before applying it to clinical 
practice (21). Among other possible bi-
omarkers, reduced levels of endothelin 
receptor A autoantibodies, possibly due 
WR� LQFUHDVHG�ELQGLQJ� WR� LQÁDPHG�DUWHU-
ies, have been associated with the de-
velopment of ischaemic complications, 
including visual loss, cranial ischaemic 
events, amaurosis fugax, transient di-
plopia, and transient ischaemic attacks 
(22). Moreover, the CHADS2-score, 
has been proposed as a clinical tool to 
discriminate patients with high versus 
low risk of permanent visual loss (23).
A second critical clinical research ques-
tion was how to manage comorbidities 
in GCA and particularly malignancies 
and cardiovascular risk.
The burden of GCA and its complica-
tions is still relevant (24), and efforts to 
improve the management are constant-
ly improving. The risk of cancer in pa-
tients with GCA has been assessed by 
DW�OHDVW�WKUHH�GLIIHUHQW�VWXGLHV�FRQÀUP-
ing the previous knowledge that GCA 
does not seem to be associated with a 
general increased risk of malignancies. 
Brekke et al. analysed risk of cancer 

in 767 patients with GCA compared 
to matched controls obtained from the 
Cancer Registry of Norway in a retro-
spective, hospital-based cohort study 
ÀQGLQJ�QR�VLJQLÀFDQW�GLIIHUHQFH�LQ�WKH�
risk of malignancy after the diagnosis 
of GCA (25). Another case-control 
study led by the French Study Group 
for LVV included 49 patients with 
GCA and a diagnosis of malignancy 
did not demonstrate the predominance 
RI�D�VSHFLÀF�W\SH�RI�QHRSODVP��7KH�PD-
jority of malignancies were diagnosed 
after the diagnosis of GCA, partly due 
to extensive work-up and imaging 
studies performed for suspected LVV. 
7KH� DXWKRUV� LGHQWLÀHG� WKH� IROORZLQJ�
risk factors associated with a higher 
risk of malignancy: male sex, altered 
general state and PMR (26). In a popu-
lation-based cohort study in Sweden, a 
diagnosis of new malignancy after the 
diagnosis of GCA was made in 13% of 
830 patients. While the overall risk of 
cancer was not increased, the risk for 
breast and gastrointestinal malignan-
cies was reduced in patients with GCA 
whereas the risk for myeloid leukemia 
was increased (27). A study assess-
ing the characteristics of GCA associ-
ated with myelodysplastic syndromes 
demonstrated that GCA patients with 
a concomitant haematologic comorbid-
ity presented a higher glucocorticoids 
�*&�� GHSHQGHQFH� ZLWK� DQG� D� VLJQLÀ-
cantly decreased relapse-free and GC-
free survivals. The overall survival did 
not differ (28). 
Regarding cardiovascular (CV) mor-
bidities, the possible relationship be-
tween of CV risk factors and the inci-
dence of GCA was assessed by a study 
including 19,241 subjects. The CV risk 
factors assessed were smoking, blood 
pressure, diabetes, body mass index, 
cholesterol. Of the subjects included in 
the analysis, 194 developed GCA. The 
study demonstrated that, especially in 
women, being overweight or obese 
was inversely associated with GCA. In 
men, smoking was protective against 
GCA (29). By contrast, Monti et al. 
analysed the early development of new 
CV risk factors (hypertension and dia-
betes) on 1316 patients with systemic 
vasculitides included in the Diagnostic 
DQG� &ODVVLÀFDWLRQ� RI� 9DVFXOLWLV� �'&-
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VAS) study. Hypertension and/or dia-
betes developed in 6% of GCA patients 
within 6 months of diagnosis. A pre-
GLFWLYH� VFRUH� IRU� WKH� ULVN�VWUDWLÀFDWLRQ�
of patients and implementation of pre-
ventive strategies in higher-risk groups 
(including a diagnosis of GCA) was 
developed (30).
Similarly, de Boysson et al. (31) 
showed that new CV events were ap-
parently more common in patients pre-
VHQWLQJ�DW�EDVHOLQH�LQÁDPPDWLRQ�RI�WKH�
aorta, its branches and/or large artery 
stenosis whereas patients assuming im-
munosuppressants were prone to de-
velop CV events.

Treatment update in LVV
The major update regarding treatment of 
LVV published in the past 12 months has 
been the publication of EULAR recom-
mendations for the management of LVV 
(32) together with the two systematic 
literature reviews (on GCA and TAK, 
respectively), informing the EULAR 
recommendations and displaying all the 
available evidence on the management 
of LVV (33-34). GC are still the corner-
stone of treatment and should be initi-
ated immediately at high doses (40-60 
mg/day of prednisone-equivalent) and 
EH�WDSHUHG�WR�����PJ�GD\�E\����PRQWKV�
from diagnosis. Adjunctive therapy with 
tocilizumab (TCZ) or methotrexate 
(MTX) can be considered in patients at 
high risk of GC-related adverse events 
or in relapsing disease. In TAK, both 
TCZ or tumour necrosis factor alpha 
(TNF-_)-inhibitors can be considered. 
Anti-platelet or anticoagulant therapy 
should be considered on an individual 
basis. Surgery should only be performed 
during phases of stable remission. 
After the publication of the EULAR 
recommendations, a few more studies 
have been published on the treatment 
of LVV focusing on maintenance ther-
apy and steroid-sparing regimens.
Relapses are still a major concern in 
the management of the disease (31, 35). 
A recently published meta-analysis in-
cluding 34 studies (2505 patients) re-
vealed that relapses were more frequent 
in patients included in randomised con-
trolled trials compared to observational 
evidence. The frequency of relapses 
was associated with the year of publica-

tion (increasing with more recent data), 
and with shorter GC duration (being 
shorter in randomised trials). On the 
other hand, initial GC dose was not as-
sociated with the relapse rate (36). 
Mukhtyar et al. proposed an evidence-
based regimen of GC to treat GCA 
(Norwich regimen) (37). Based on the 
high relapse rates reported in the lit-
erature according to different GC regi-
mens, the authors proposed that a dose 
of 1 mg/kg/day should be initiated, 
gradually tapered, and discontinued 
over 100 weeks. A sub-study analysis 
on patients included in the GIACTA 
WUDLO� ZKR� H[SHULHQFHG� D� GLVHDVH� ÁDUH�
GHPRQVWUDWHG�WKDW�PDQ\�ÁDUHV�RFFXUUHG�
while patients were still taking GC > 
10 mg/day (25% in the GC + TCZ 
group compared to 22% in the GC + 
placebo group). C-reactive protein lev-
HOV��&53��ZHUH�QRUPDO�GXULQJ�ÁDUHV�LQ�
92% of patients treated with TCZ and 
in 34% of patients treated with GC + 
placebo (38). 
Interestingly, de Boysson et al. showed 
that symptomatic LVV patients were 
more frequently GC-dependent and 
required longer treatment duration 
(40) In an attempt to reduce the risk of 
GC-related adverse events, TCZ mono-
therapy (8 mg/kg i.v.) without GC has 
been tested in an open-label study on 
11 patients with LVV (8 with GCA and 
3 with TAK). Complete response (dis-
appearance of symptoms and normali-
sation of CRP) were recorded in 75% 
of GCA patients and 66% of TAK pa-
WLHQWV��7KHVH�GDWD�ZLOO� QHHG�FRQÀUPD-
tion in larger controlled studies (40).
Another important unsolved issue in 
the clinical management of GCA is the 
timing for TCZ discontinuation. 
Data from real-life on the use of TCZ 
reported a higher frequency of seri-
ous infections (10.6/100 patients-year) 
compared to clinical trials (41) and a 
higher incidence of infections, stroke, 
malignancies, myocardial infarction 
and gastrointestinal perforations com-
pared to those reported in rheumatoid 
arthritis (7,647 patients) even when ad-
justed for age and GC use (42). 
Moreover, after TCZ discontinuation 
relapses were recorded in between  one 
half one third of the patients; but the 
authors were not capable to identify 

risk factors predicting the negative out-
come (43-45). 
Real-world data on the use of MTX 
ZHUH�DOVR�UHFHQWO\�SXEOLVKHG��FRQÀUP-
ing its effectiveness in reducing the re-
lapse rate compared to patients taking 
GC alone (46). 
An open-label study evaluated the ad-
MXQFWLYH� UROH� RI� OHÁXQRPLGH� DGGHG� WR�
*&�DIWHU�WKH�ÀUVW����ZHHNV�RI�WUHDWPHQW��
Over 48 weeks, relapses occurred in 
����RI�SDWLHQWV�UHFHLYLQJ�OHÁXQRPLGH�
compared to 39% of patients on GC 
PRQRWKHUDS\��/HÁXQRPLGH�KDG�D�*&�
sparing effect (47). 
/HÁXQRPLGH� ZDV� UHFHQWO\� DGRSWHG�
also for Takayasu’s arteritis (TAK). A 
case-series including 56 patients with 
7$.� WUHDWHG� ZLWK� OHÁXQRPLGH� OHG� WR�
the achievement of complete remis-
VLRQ� LQ� D� VLJQLÀFDQW� SURSRUWLRQ�RI� SD-
tients (68% at 6 months, and 55% at 12 
months), including patients refractory 
to previous lines of treatment (48). Re-
cently, published evidence on the treat-
ment of patients with TAK included 
also the report of three patients treated 
with certolizumab pegol, with a suc-
cessful response in two of them (49), 
and one patient treated with tofacitinib 
������7KHVH�SURPLVLQJ�ÀQGLQJV�ZDUUDQW�
FRQÀUPDWLRQ� RI� HIÀFDF\� LQ� ODUJHU� FR-
horts or clinical trials.

Imaging update
EULAR recommendations (51) recog-
nised the prominent role of temporal 
DUWHU\� XOWUDVRQRJUDSK\� �86�� DV� D� ÀUVW�
line diagnostic tool in patients with 
suspected GCA. In line with the EU-
LAR recommendations, Rinangel et 
al. in a recent meta-analysis reported 
D� VHQVLWLYLW\� RI� ���� DQG� D� VSHFLÀFLW\�
of 81% of the hypoechoic halo com-
pared to positive TAB (52). A similar 
diagnostic accuracy was also reported 
by Conway et al. (53) who showed that 
a sequential strategy of US followed 
by TAB in the case of a negative US 
had a sensitivity of 78.9% and speci-
ÀFLW\�RI��������HTXLYDOHQW�WR�D�VLPXO-
taneous testing strategy. In their work, 
the authors observed that male sex was 
the only independent predictive factor 
of a positive temporal artery US (53). 
Besides temporal artery US, axillary 
artery US has proven to be a sensitive 
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DQG� VSHFLÀF� WRRO� LQ� H[WUDFUDQLDO� *&$�
(54). This technique appears also use-
ful for the assessment of patients with 
TAK (55).
Recently, very high-resolution-US 
(VHR-US, 55MHz) and high-resolu-
tion-US (HR-US) demonstrated to be 
DEOH�WR�YLVXDOLVH�WUDQVPXUDO�LQÁDPPD-
tion even in patients undergoing ster-
oids, paving novel perspectives for the 
use of ultrasonography in GCA (56).
Regarding other diagnostic tools, EU-
LAR recommendations suggested the 
use of magnetic resonance imaging 
or magnetic resonance angiography 
(MRI/MRA) for detecting mural in-
ÁDPPDWLRQ� DQG� OXPLQDO� FKDQJHV� LQ�
extra cranial arteries in LV-GCA (51). 
MRI may also detect intracranial and 
internal carotid arteries and optic nerve 
sheath enhancement in TAB-proven 
GCA patients; during follow-up MRI/
MRA may be used for monitoring 
structural damage (stenosis, occlu-
sions, and/or aneurysms) (57-59). In 
patients with TAK, MRI/MRA should 
EH�XVHG�DV�WKH�ÀUVW�LPDJLQJ�WHVW�WR�FRQ-
ÀUP� WKH� GLDJQRVLV� WR� DYRLG� UDGLDWLRQ�
exposure in young patients (51).
PET is particularly useful in the assess-
ment of the aorta and its main branches. 
Traditionally the main limitation of this 
technique has been considered the im-
possibility to detect the involvement of 
the temporal arteries due to their locali-
sation, their small diameter and their 
closeness to the glucose-consuming 
brain (57-58). Intriguingly, Nielsen et 
al. in 2019 reported in a case-control 
retrospective study that PET may rec-
ognise the presence of vasculitis in 
temporal arteries and maxillary arter-
ies with a sensitivity of 64%, and a 
VSHFLÀFLW\� RI� ����� ������$QRWKHU� DG-
vantage of PET is the possibility to dis-
tinguish vasculitis from infections and 
malignancy, and this is fundamental 
LQ�ROGHU�SDWLHQWV�ZLWKRXW�VSHFLÀF�FOLQL-
cal features of GCA or PMR (61, 62). 
Moreover, based on a South Australian 
retrospective audit FDG-PET may also 
have a diagnostic role in cases that do 
not met the ACR criteria for LVV, in 
LGHQWLI\LQJ�RFFXOW�VLWHV�RI�YHVVHO�LQÁDP-
mation thus assuming a complemen-
tary diagnostic role with respect to US 
(63). FDG uptake could also be used to 

evaluate response to therapy and dis-
ease outcome. Bellan et al. could not 
demonstrate the capability of PET to 
identify patients at risk of relapse (64). 
However, a persistent low-grade uptake 
after steroids treatment seemed to in-
dicate an increased risk of relapse (65) 
and an uptake of grade 3, particularly of 
thoracic aorta, together with male sex 
DQG� K\SHUWHQVLRQ� KDYH� EHHQ� LGHQWLÀHG�
as risk factors for aortic dilatation (66).
Hybrid imaging (PET/computed tomo-
graphy angiography (CTA) and PET/
MRI) and newer generation PET/com-
puted tomography (CT) (1-mm slice 
thickness from the vertex to diaphragm) 
have been developed to improve imag-
ing technique and accuracy (67-70). 
Particularly, with new generation PET/
CT it was observed a higher sensitiv-
LW\� DQG� VSHFLÀFLW\� FRPSDUHG� WR� 7$%�
and clinical diagnosis; and the negative 
predictive value of 98% highlighted the 
utility of this tests especially in patients 
considered at lower risk for GCA (71).

Novel approaches to imaging
New research-based imaging modali-
ties are emerging to foster the identi-
ÀFDWLRQ�RI�LPDJLQJ�ELRPDUNHUV�FORVHO\�
FRUUHVSRQGLQJ� WR� WLVVXH� LQÁDPPDWLRQ��
Superb microvascular imaging (SMI) 
is a technology that with high frame 
rate can display low velocity and mi-
FURYDVFXODU� ÁRZ�� &RPSDUHG� WR� WUDGL-
tional Doppler technologies it sepa-
UDWHV�ORZ�ÁRZ�FRPSRQHQWV�IURP�WLVVXH�
motion artifacts and reveals a more 
SUHFLVH�EORRG�ÁRZ�GHSLFWLRQ������
This gives the opportunity to observe 
PLQXWH�YHVVHOV�ZKHQ�HYDOXDWLQJ�LQÁDP-
matory diseases such as LVV, and there 
are already initial reports of the utility 
of SMI in identifying active-stage of 
TAK disease that is still an unmet need 
in TAK management (73-74).
Besides SMI, in patients with TAK also 
diffusion-weighted whole-body Imag-
ing with background body signal sup-
pression (DWIBS) represents a valid 
tool to assess disease activities during 
follow-up. It can display signal en-
hancement in the arteries wall despite 
normal CRP level and normal US (75).
In GCA instead 3D-CTA could help 
GLDJQRVLV� RI� GLIÀFXOW� FDVHV� ZKHUH� QRU�
FDG-PET and MRA were capable to 

identify the disease. Stenosis and oc-
clusion of the temporal arteries where 
observed with this technique and solved 
after adequate steroids treatment (76).
,Q�FRQFOXVLRQ�UHÀQHG�DQG�QRYHO�YDVFX-
lar imaging may be increasingly useful 
to describe cranial arteries, aorta and 
its main branches; and when evaluating 
patients with LVV their role will likely 
pave new perspectives for clinical man-
agement and research purpose (76-77).

Take home messages
%� Important achievements have been 

UHDFKHG�LQ�*&$�SKHQRW\SLF�VWUDWLÀ-
cation ultimately aimed at reducing 
patients’ diagnostic delay and im-
SURYLQJ�SURJQRVWLF�VWUDWLÀFDWLRQ�

%� Glucocorticoids remain the corner-
stone of GCA therapy; however, 
novel regimens and new biological 
drugs will hopefully allow to reduce 
steroid-related comorbidities and in 
particular, GCA-related cardiovas-
cular risk.

%� New research-based imaging mo-
dalities (i.e. superb microvascular 
imaging (SMI)) are emerging to 
IRVWHU� WKH� LGHQWLÀFDWLRQ� RI� LPDJLQJ�
biomarkers closely corresponding to 
WLVVXH� LQÁDPPDWLRQ� WKDW� ZLOO� JXLGH�
therapy in next future.

Cryoglobulinaemic vasculitis 
Pathophysiology update
The clinical spectrum of hepatitis C vi-
rus (HCV)-related cryoglobulinaemic 
vasculitis (CryoVas) is wide, ranging 
from asymptomatic cases to severe cas-
es, including those showing overt lym-
phoma. The B-cells clonally expanded 
in CryoVas produce monoclonal IgM 
rheumatoid factor (RF), encoded by 
the VH1-69 variable gene, which forms 
cold-precipitable immune complexes 
responsible for vasculitis. The open 
question, even in the era of the highly 
effective direct antiviral agent (DAA), 
is why some patients relapse despite 
eradication of HCV. 
An Italian study investigated 45 pa-
tients with HCV-associated CryoVas, 
who were treated with DAAs (78). Cry-
ocrit values decreased and C4 serum 
levels increased steadily after antiviral 
therapy. However, during the clinical 
follow up (between months 12 and 38 
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post-therapy), cryoglobulins were still 
detectable in 41% of patients and low 
levels of C4 were present in 31% of pa-
tients. Among patients, only 38% pre-
sented both normalisation of C4 level 
and negative cryocrit, whereas 13% 
still had low C4 and positive cryocrit. 
Interestingly, no correlation between 
the persistence of cryoglobulins and the 
response of vasculitis was observed. 
Furthermore, circulating B-cell clones 
were detected in 18 of 45 (40%) pa-
tients, eight of which had a non-Hodg-
kin lymphoma (NHL). Circulating B-
cells clones can persist in patients with 
mixed cryoglobulinaemia long after 
HCV healing but, surprisingly, have not 
been found correlation between the per-
sistence of B-cells clones and the detec-
tion of serum cryoglobulins or relapse 
of vasculitis. Several CryoVas patients 
cleared serum cryoglobulins and all 
clinical signs of vasculitis despite the 
persistence of large B-cell clones, sug-
gesting that the clonal B-cells could 
have switched to a “dormant” state in 
which the production of pathogenic an-
tibody was suppressed. This idea is sup-
ported by the evidence that after antivi-
ral therapy the predominantly CD21low 
clonal B-cell population is gradually 
substituted by a clonal population most-
ly made of CD21high cells lacking the 
peculiar array of homing and inhibitory 
receptors typical of CD21low B-cells. 
The survival of B-cells clones after the 
clearance of HCV is related to the poly-
(auto)reactive nature of their BCRs that 
are endowed with RF activity. These 
“dormant” cells may be reactivated by 
events that perturb B-cell homeostasis. 
In this study, three patients had a re-
lapse of CryoVas after the cure of HCV 
infection. Two of the patients had large 
B-cell clones that persisted through 
the follow-up, while one patient had a 
relapse in concomitance with an acute 
upper respiratory tract infection. It is 
of interest that relapses of CryoVas in 
HCV-cured patients have been observed 
in concomitance with respiratory infec-
tions or, in other previous studies (79), 
with the occurrence of lung cancer or 
VKRUWO\� DIWHU� LQÁXHQ]D� YDFFLQDWLRQ��
These cases suggest that abundant im-
mune complexes produced during these 
events might reactivate B-cell clones 

leading to the relapse of CryoVas. As 
far as, in this DAAs era, we are focus-
ing on the immunological alterations 
underlying CryoVAS independently 
from viral infection, novel technologies 
struggle to distinguish pathological im-
mune complex linked to vasculitis from 
nonprecipitating RFs. Using an mass 
spectrometry (MS)-based proteomic 
approach, it was possible to identify 
immunoglobulin heavy chain variable 
region (IGHV) subfamilies and clono-
typic heavy chain complementary-de-
termining region 3 (HCDR3) peptides. 
Consequently, using HCDR3 peptides 
as clonal barcodes, it was possible to 
track of the pathogenic RF clones in 
patients with type II mixed cryoglobu-
linemia before the onset of cutaneous 
vasculitis (80). In this manner it could 
be possible to accumulate a large num-
ber of cases and build an appropriate li-
brary of signatures associated with dif-
IHUHQW�ULVN�SURÀOHV��,W�RIIHUV�DQ�DGYDQFH-
ment in terms of cryoglobulin diagnosis 
and monitoring and raises opportunities 
for new personalised therapeutics based 
on clonotypic signatures.
This is crucial, particularly consid-
ering the link between CryoVas and 
lymphoproliferation, not only in HCV-
associated Cryo-VAS but also in prima-
ry Sjögren’s syndrome (pSS) (81). Of 
note, phenotypic similarities and differ-
ences are observed between lymphoma 
complicating the course of HCV-relat-
ed CryoVas and pSS-related CryoVas. 
In both, there is an expansion of RF-
positive B cell clones that employ the 
same immunoglobulin heavy and light 
genes, indicating common pathogenetic 
pathways. However, HCV-related cryo-
globulinaemia is mainly a bone marrow 
and hepatic lymphoproliferative disor-
der, whereas pSS-related cryoglobuli-
naemia depends on mucosa-associated 
lymphoid tissue (MALT) proliferation 
and not surprisingly salivary gland 
ÀQGLQJV�� LQFOXGLQJ� 86� PRUSKRORJLFDO�
changes (82), have been described as 
associated to Cryo and cryoVAS mani-
festations in pSS, highlighting the link 
between Cryo and lymphoproliferation.

Treatment update
The introduction of DAAs has radically 
transformed the management of HCV-

related CryoVas. These drugs allow a 
shorter treatment regimen, without the 
use of interferon (IFN), and produce 
sustained virological response rates 
greater than 95% with relatively few ad-
verse effects. To date, DAAs have been 
associated with less frequent use of non-
antiviral treatments as well. In their In-
ternational multicentric cohort study of 
148 patients, Cacoub et al. (83) aimed 
to evaluate the long-term effective-
ness and tolerance of different IFN-free 
DAA combinations and searched for 
predictive factors of complete remission 
of CryoVas manifestations after HCV 
eradication. At the end of follow-up of 
15 months, mortality rates in this study 
were less than 3%. More than 95% of 
patients had an improvement of Cryo-
Vas manifestations after DAA treatment, 
while a complete response was reported 
in 72.6% of the cases. Less than 15% of 
patients required the concomitant use 
of corticosteroids or immunosuppres-
sants. On the other hand, a severe form 
of vasculitis and the presence of periph-
eral neuropathy were found to be pre-
dictive for poor response to DAA treat-
ment alone. These data highlight the 
fact that there is still need for adjunc-
tive immunosuppressive treatments in 
particular subsets of patients (i.e. those 
with a life-threatening or severe Cryo-
Vas). Intriguingly, in an observational 
study of 9 patients with HCV associated 
glomerulonephritis treated with DAAs, 
one patient developed “new-onset” 
cryoglobulinemic glomerulonephritis, 
six showed either persistent or worsen-
ing glomerulonephritis (requiring addi-
tional treatments), and only two patients 
had a complete clinical response (one 
of those having received prior immuno-
suppressive therapy) (84). DAAs should 
EH� WKHUHIRUH� YLHZHG� DV� WKH� ÀUVW�OLQH�
treatment in most patients with HCV-re-
lated CryoVas, but adjunctive therapies, 
such as rituximab (RTX) and plasma ex-
change, are still needed in most severe 
cases (85).

Take home messages
%� The use of DAAs in patients with 

Cryo-VAS is highlighting the com-
plexity of the immunologic mecha-
nism underlying the disease: achiev-
ing sustained viral remission not al-
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ways lead to a normalisation of the 
serologic markers.

%� 2PLFV� ZRUNÁRZ� LV� SURYLGLQJ� PR-
lecular biomarkers for tracking and 
removal of pathogenic RF clones 
based on clonotypic signatures.

%� '$$V�VKRXOG�EH�YLHZHG�DV�WKH�ÀUVW�
line treatment in HCV-related Cryo-
Vas; adjunctive therapies are needed 
in most severe cases.

ANCA-associated vasculitis
Epidemiology update and clinical 
update
Several epidemiological studies were 
published last year. Nilsen et al. found 
that in Northern Norway the 15-year 
incidence of granulomatosis with poly-
angiitis (GPA) from 1999 to 2013 was 
15.6 per million while the microscopic 
polyangiitis (MPA) incidence in the 
same period was 6.5 per million. GPA 
and MPA adult point prevalence in 
2013 in the same population was 261 
per million and 58.2 per million, re-
spectively. Considering ANCA speci-
ÀFLW\�� SURWHLQDVH� �� �35���$1&$� YDV-
culitis had slightly higher incidence 
than myeloperoxidase (MPO) ANCA 
vasculitis (86).
The comparison of these results with 
previous published Norwegian epide-
miological data (87-88) demonstrated 
that GPA and MPA incidence and prev-
DOHQFH�ZDV�LQFUHDVLQJ��WKXV�FRQÀUPLQJ�
a trend already highlighted in other 
countries (89-90). Interestingly, GPA 
incidence was higher than previous re-
ported but somewhat stable during the 
observed 15-year period of the study, 
while MPA incidence showed a 3-fold 
increase during the most recent 5-year 
period, as already observed in other 
Northern European regions (89). 
A different trend was reported by the 
ÀUVW� HSLGHPLRORJLFDO� VWXG\� RQ�$1&$�
associated vasculitis (AAV) in Latin 
America that covered a 15-year period, 
too. In contrast with the Norwegian 
ÀQGLQJV� ������ WKH� DXWKRUV� UHSRUWHG� D�
higher incidence rate of MPA than GPA 
in Argentina from 2000 to 2015 with a 
peak of incidence in the seventh decade 
of life both in females and males (91).
Deep geographic differences in AAV ep-
idemiology and presentation have been 
reported not only between north and 

south but also between Western coun-
tries and Asia. In Japan and China, GPA 
resulted less prevalent than in Western 
countries and less prevalent than MPA. 
Age at presentation was similar between 
the different Asian and Western coun-
tries, but Japanese GPA patients were 
much older at disease onset while Indi-
an GPA patients much younger. Moreo-
ver, PR3-ANCA GPA was the most fre-
quent subtype in Western countries and 
India. MPO-ANCA GPA, instead, was 
the more prevalent subtype in Japan and 
China. Despite this, PR3-ANCA GPA 
and MPO-ANCA GPA were similar in 
term of renal and lung involvement, re-
lapse and mortality rate (92). This is of 
particular interest because ANCA speci-
ÀFLW\�LV�DVVXPLQJ�D�JURZLQJ�LPSRUWDQFH�
in predicting disease course and long-
term outcomes, such as relapse and 
mortality rate (93). 
This point is indeed quite controver-
sial. Deshayes et al. recently argued 
WKDW�$1&$�VSHFLÀFLW\�PLJKW�QRW�KDYH�D�
real impact on patient management and 
therapy, renal survival rate and mortal-
ity rate (94). Other authors highlighted 
that AAV could not be simply dichot-
omise into two separate entity, like GPA 
vs MPA or PR3-ANCA vs MPO-ANCA 
because of the heterogeneity and com-
plexity of these disease in real life (93). 
Mahr et al. proposed that AAV subcat-
egorisation may keep into account three 
following main subsets with different re-
lapse and mortality rate: non renal AAV, 
renal PR3 AAV and renal MPO AAV 
and suggested introducing three entities 
in AAV: “non- severe”, “severe PR3-
AAV” and “severe MPO-AAV” (93).

Treatment update in MPA and GPA
Over the last decade, RTX has been the 
undisputed protagonist in the therapeu-
tic scenario of AAVs; most of the papers 
published in the last year have focused 
on the optimisation of existing induc-
tion and maintenance therapeutic regi-
mens, in order to reduce immunosup-
pressants and glucocorticoid exposure 
and to improve long term outcomes.

- Novel insights in AAV induction 
therapy
Approved RTX regimens for induction 
therapy in AAVs are based on haema-

tologic and rheumatoid arthritis (RA) 
protocols (375 mg/m2 x 4/weekly and 1 
g x 2 biweekly, respectively). Recently, 
low-dose RTX regimens have shown 
non-inferior results, compared to stand-
ard doses, in systemic autoimmune dis-
eases like RA (95) and CryoVas (96). 
In the last year, Takakuwa et al. have 
conducted a retrospective monocentric 
study comparing two homogeneous 
groups of AAV patients treated with 
two different RTX induction regimens: 
17 patients received high-dose (HD) 
RTX (375 mg/m2 x 4/weekly) and 11 
patients received low-dose (LD) RTX 
(375 mg/m2 x 2/weekly). After 1 year 
of follow up, the authors found no sig-
QLÀFDQW� GLIIHUHQFHV�� EHWZHHQ� WKH� WZR�
groups, in terms of cumulative com-
plete response and relapse rate (HD 
88.2% vs. LD 90.9%; HD 13.3% vs. LD 
20%), organ damage (Vasculitis Dam-
age Index (VDI) score) and number of 
total adverse events (HD 23 vs. LD 18) 
(97).
Recently, several studies have focused 
on optimising induction treatment 
regimens in order to reduce cumula-
tive cyclophosphamide (CYC) and GC 
exposure. Data from a single-centre 
United Kingdom-cohort have demon-
strated that combined use of RTX and 
low dose i.v. CYC represents an effec-
tive strategy for induction treatment of 
renal AAVs (98). In a study including 
66 renal AAV patients, without severe 
organ involvement, treated with com-
bined RTX, CYC (low dose, i.e. 3 g) at 
6 months, the authors described a total 
of 94% disease remission by 6 months 
(Birmingham Vasculitis Activity Score 
(BVAS) <0) and patient and renal sur-
vival at 5 years of 84% and 95%, re-
spectively. Despite a lower cumulative 
CYC and GC exposure, this RTX/CYC 
combined regimen resulted associated 
with a reduced risk of death progres-
sion to end-stage renal disease (ESRD) 
and relapse compared with propensity-
matched patients enrolled in the Euro-
pean Vasculitis Study group (EUVAS) 
trials (namely, cyclophosphamide vs. 
azathioprine during remission of sys-
temic vasculitis (CYCAZAREM) (99), 
cyclophosphamide in systemic vasculi-
tis (CYCLOPS) (100) and plasma ex-
change for renal vasculitis (MEPEX) 
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(101). Starting from these data, Pepper 
et al. (102) investigated if an early and 
rapid GC withdrawal was feasible in 
conjunction with an RTX/CYC regi-
men, in a cohort of AAV patients with 
acute and severe disease. In this work, 
the authors evaluated the outcomes of 
two separate cohorts of patients treat-
ed with two similar GC-sparing regi-
mens for a maximum of 3 weeks and 
2 weeks, respectively. All patients were 
treated with RTX (1 g+1 g) plus CYC 
(6 x pulses 500-750 mg biweekly). In 
comparison with matched patients from 
the EUVAS and RITUXIVAS trials 
(103), this study demonstrated similar 
overall outcomes (BVAS, renal func-
tion, remission rates, renal and overall 
survival rates at 12 months). Moreover, 
this extreme GC-minimisation regimen 
DOORZHG�D�VLJQLÀFDQW�UHGXFWLRQ�RI�*&�
related adverse events. In particular, the 
DXWKRUV�IRXQG�D�VLJQLÀFDQWO\�ORZHU�UDWH�
of severe infections compared to the 
RITUXIVAS study cohort and no new 
FDVH�RI� GLDEHWHV� LQ� WKH�ÀUVW� \HDU� FRP-
pared with the rate of 8.2% from the 
EUVAS trials.
For non-organ threatening AAV, the 
EUVAS group recently conducted an 
open-label randomised controlled trials 
(RCT) in 140 newly diagnosed patients 
with GPA or MPA (104); the authors 
demonstrated the non-inferiority of 
mycophenolate mofetil (MMF) (2 or 
3 g/day for uncontrolled disease) com-
pared to CYC (i.v. pulses according 
to the CYCLOPS trial regimen) (100) 
in inducing remission by 6 months. 
6DIHW\�SURÀOH�ZDV�VLPLODU�EHWZHHQ�WKH�
WZR�JURXSV��1HYHUWKHOHVV��D�VLJQLÀFDQW�
higher relapse rate was observed in the 
MMF group compared with the CYC 
group after a 2-year follow up period. 
The advantage of adding plasma ex-
change (PEX) to standard therapy in 
the induction regimens of severe and 
life-threatening AAVs (rapidly progres-
sive glomerulonephritis -RPGN- and/
or diffuse alveolar haemorrhage) is still 
debated (101, 105). Over the last year, 
the use of PEX has been studied in two 
VPDOO�-DSDQHVH�FRKRUWV�ZLWK�FRQÁLFWLQJ�
results. Nishida et al. showed encourag-
ing results, even better compared to the 
MEPEX and PEXIVAS cohorts, report-
ing a successful use of PEX in a mono-

centric case series of 11 patients. 4/11 
patients obtained a complete recovery 
of acute severe lung involvement and 
in 7/11 patients a renal survival at 12 
months was observed (106). On the 
other hand, Nishimura et al. obtained 
different results comparing two groups 
of AAV patients with RPGN. Out of 36 
patients included, 12 received PEX in 
addition to standard of care with GC 
SOXV�57;�RU�&<&��QR�VLJQLÀFDQW�GLIIHU-
ences emerged in overall survival and 
renal survival rate between the plasma 
and non-plasma exchange groups (107).

- Novel insights into AAV maintenance 
therapy
The high rate of relapses is a major 
clinical problem in AAVs and the best 
approach to prevent relapses is not yet 
GHÀQHG�
Azathioprine (AZA) remains one of 
the therapies recommended for main-
tenance of remission in AAV. Jayne et 
al. (108) have investigated the role of 
adding belimumab to AZA for main-
tenance of AAV patients. They per-
formed a double -blind, placebo-con-
trolled, multicentre study in which 105 
patients were randomised to receive 
belimumab i.v. or placebo alongside 
AZA, following induction with CYC 
or RTX and GC. The authors found 
that, compared to placebo, belimum-
ab did not reduce the risk of relapses. 
However, in this study, the overall rate 
of relapses was lower compared to that 
reported in the literature. Moreover, no 
vasculitis relapses occurred in patients 
receiving RTX for induction who were 
subsequently treated with belimumab 
(0/14). By contrast, 3/13 (23.1%) pa-
tients in the placebo groups who had 
been induced with RTX did experience 
a vasculitis relapse. Despite the small 
sample size and number of events, 
WKHVH�ÀQGLQJV�DUH�FRQVLVWHQW�ZLWK�GDWD�
from the literature suggesting that dual 
B-cell-targeted immunotherapy may 
EH�PRUH�HIÀFDFLRXV�WKDQ�HLWKHU�WKHUDS\�
prescribed alone (108). 
2YHU� WKH� ODVW� GHFDGH�� 57;� FRQÀUPHG�
to be an effective and safe therapy also 
for the maintenance treatment of AAVs 
(109). Nevertheless, the ideal main-
tenance protocol of RTX infusions 
(doses, schedules of infusions and du-

ration of treatment) and the phenotype 
of responder patients (GPA vs. MPA, 
PR3+ vs. MPO+) are still debated and 
investigated in recent and ongoing 
RCTs (110-112). Therefore, Puéchal 
et al. of the French vasculitis study 
JURXS� KDYH� LQYHVWLJDWHG� HIÀFDF\� DQG�
safety of RTX as induction (375 mg/m2 

x 4/weekly or 1 g x 2 biweekly) and 
preemptive maintenance therapy (500 
mg every 6 months for 18 months) 
in a single-centre cohort of AAV pa-
tients. The study included only GPA 
patients with relapsing, refractory/
grumbling or new onset disease. Out 
of 114 patients initially enrolled, 100 
were given at least 1 RTX maintenance 
infusion(s) and 90 received 500 mg 
every 6 months. After a median follow 
up of 3.6 years, the 2-year relapse-free 
survival and RTX retention rate were 
85% and 78% respectively. Moreover, 
the authors found a low severe adverse 
events (SAEs) rate and serious infec-
tions rates per 100-patient-year (113). 
Therefore, this GC-combined RTX 
induction and low-dose preemptive 
maintenance protocol seems to be an 
effective and safe strategy, even in a 
real-life setting including patients with 
comorbidities. The same group has re-
cently demonstrated that maintenance 
treatment with RTX may also be cost-
effective compared with azathioprine 
(AZA) (113). Montante et al. per-
formed a single-trial based economic 
evaluation analysing the MAINRIT-
SAN study cohort (114). Despite the 
higher unit cost of RTX compared to 
AZA, the lower rates of relapses, SAEs 
and corresponding better quality of life 
in RTX-treated patients support the 
use of such medication in maintenance 
therapy, not only from a clinical point 
of view but also from an economic per-
spective.

Eosinophilic granulomatosis 
with polyangiitis
Pathophysiology update in EGPA
Lately basic research has been fo-
cused on genetic, immunological and 
molecular differences among eosino-
philic granulomatosis with polyangii-
tis (EGPA) clinical subsets, in order 
to stratify patients and to personalise 
treatment. In this respect, it is worth 
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mentioning the recent genome-wide 
association study by Lyons et al. that 
VWUDWLÀHG�(*3$�SDWLHQWV�EDVHG�RQ�WKHLU�
ANCA status (115). The authors ana-
lysed 9.2 million genetic variants in the 
DNA of 534 cases and 6688 controls, 
LGHQWLI\LQJ����ORFL�VLJQLÀFDQWO\�DVVRFL-
ated with EGPA. Both sub-groups car-
ried genetic variants involved in Th2 
response (TSLP, GATA3, LPP, BACH2) 
and eosinophil proliferation/survival 
(BCL2L11, MORRBID, CDK6 loci), 
suggesting that susceptibility was due 
to a primary tendency to eosinophilia. 
The ANCA-MPO-positive (ANCA-
MPO+) subset was strongly associ-
ated with amino acid variants in human 
leukocyte antigen (HLA-DRB1, HLA-
DQA1 and HLA-DQB1), suggesting a 
classic HLA class II-associated autoim-
mune disease. Seronegative patients, 
in contrast, carried genetic variants in 
IRF1/IL5 gene and in GPA33, a barrier 
protein expressed in gastrointestinal 
and bronchial mucosal barrier, suggest-
ing that ANCA-negative EGPA might 
arise from mucosal/barrier dysfunc-
tion, rather than autoimmune disease.

Clinical update in EGPA
In clinical practice, the early recogni-
tion of EGPA from mimickers and in-
complete subsets is still an unmet need. 
Several contributions this year have 
highlighted the importance of search-
ing for novel biomarkers (both in serum 
and at tissue level) able to improve the 
diagnostic algorithm for the disease 
(116). Unfortunately, to date, observa-
tional studies showed that both circulat-
ing cytokines and tissue markers cannot 
be used routinely for an early recogni-
tion of the disease or to identify disease 
activity, thus suggesting that larger pro-
spective studies are strongly warranted. 
From this perspective, Brescia et al. 
(117) compared nasal tissue histol-
ogy, intercellular adhesion molecule-1 
(iCAM-1) and vascular cell adhesion 
molecule-1 (vCAM-1) expression, and 
EORRG� LQÁDPPDWRU\� FHOOV� LQ� ELRSWLF�
samples from 3 groups of patients (13 
ZLWK�D�GHÀQLWH�GLDJQRVLV�RI�(*3$�����
with phenotypic features suggestive of 
EGPA, and 22 with a non-eosinophilic 
nasal polyposis) undergoing sinus sur-
gery. The ultimate aim of the study was 

to identify tissue markers in useful for 
an early diagnosis of EGPA. Mean tis-
sue eosinophil count, as expected, was 
VLJQLÀFDQWO\� KLJKHU� LQ� (*3$� SDWLHQWV�
and suspected cases of EGPA. Although 
iCAM-1 and vCAM-1 were diffusely 
expressed in sinonasal tissues, they did 
not differently stain EGPA, eosinophil-
ic-type and non-eosinophilic polyposis, 
thus suggesting that further studies fo-
cusing on EGPA patients at their initial 
diagnosis before any treatment will be 
necessary to identify more robust bio-
markers. Similarly, Fukuda et al. (118) 
highlighted that also otological mani-
festations, and particularly eosinophilic 
otitis media, were indistinguishable in 
EGPA patients with respect to non-EG-
PA subjects, thus remarking the lack of 
VSHFLÀFLW\� RI�(17� LQYROYHPHQW� LQ� WKH�
disease. As far as serum circulating bio-
markers are concerned, Rodriguez-Pla 
et al. (119) REVHUYHG� D� VLJQLÀFDQW� LQ-
crease of granulocyte colony-stimulat-
ing factor (G-CSF), granulocyte-mac-
rophage-CSF (GM-CSF), interleukin 
(IL)-6, IL-15, and soluble IL-2 receptor 
DOSKD� �V,/��5Ơ�� LQ� DFWLYH� (*3$�� %\�
contrast, Pagnoux et al. (120) meas-
ured the levels of 54 cytokines and 
chemokines in the sera of 40 patients 
with active and inactive EGPA, 6 pa-
tients with hypereosinophilic syndrome 
(HES), 8 with asthma, and 10 healthy 
controls. Measured biomarkers did not 
help distinguishing active from inac-
tive EGPA or from other diseases, with 
the exception of macrophage-derived 
chemokine (MDC), IL-8, macrophage 
LQÁDPPDWRU\�SURWHLQ��0,3���D�DQG���E�
DQG�71)�Ơ�OHYHOV�WKDW�ZHUH�VLJQLÀFDQW-
ly lower in patients with active EGPA 
than in healthy controls.

Treatment update in EGPA
Another “hot topic” in EGPA clinical 
research is targeted treatment, with 
an increasing interest for the newly 
developed anti-IL-5 (mepolizumab 
and reslizumab) and anti-IL-5R (ben-
ralizumab) drugs, originally developed 
for severe and refractory primary and 
allergic asthma, but interestingly ef-
fective also in EGPA. The importance 
of this topic is highlighted by the fact 
that several literature reviews (121-
123) and a post-hoc analysis (124) of 

the MIRRA trial which led to the ap-
proval of mepolizumab for EGPA have 
been devoted to this topic last year. Fu-
ture studies will clarify the long-term 
HIÀFDF\� DQG� VDIHW\�RI� DQWL�,/�� LQ� UHDO�
life clinical practice and the possibility 
WKDW� ORZHU�GRVHV�PD\�EH�VXIÀFLHQW� IRU�
controlling at least EGPA respiratory 
manifestations.
'HVSLWH� ODFNLQJ� DQ� RIÀFLDO� DSSURYDO��
DQWL�&'��� HIÀFDF\� LQ�$1&$�SRVLWLYH�
patients has been thoroughly described 
in the last years. Our MEDLINE search 
for 2019 publications, retrieved only 
two original papers (125-126) and one 
UHYLHZ� RQ� WKH� HIÀFDF\� RI� ULWX[LPDE�
(RTX). Among them, it is worth men-
tioning the paper by Casal Moura et al. 
������� ZKLFK� VSHFLÀFDOO\� LQYHVWLJDWHG�
57;� HIÀFDF\� LQ� VWHURLG�GHSHQGHQW�
asthma showing that a remission could 
be obtained in two-third of the patients. 
Ongoing trials will clarify the role of 
RTX in EGPA maintenance therapy. 
This is of particular relevance given 
the results of the recently published 
CHUSPAN 2 study by Puechal et al. 
(127). Notably, the Authors described 
long-term outcomes of patients with 
non-severe, newly diagnosed EGPA, 
treated with AZA in addition to GC for 
one year. At 5 years, there was no sig-
QLÀFDQW�GLIIHUHQFHV�EHWZHHQ�$=$�DQG�
placebo group in terms of vasculitis re-
lapse and isolated asthma/rhinosinusi-
tis exacerbation (IARE). In conclu-
VLRQ��WKHVH�ORQJ�WHUP�UHVXOWV�FRQÀUPHG�
that AZA adjunction to GC did not 
improve sustained remission of non-
severe EGPA patients. Moreover, in 
their study Puechal et al. have pointed 
out that damage remained frequent and 
worrisome during the disease course.
From this perspective, considering 
treatment-related damage, Lee et al. 
������LQYHVWLJDWHG�OLYHU�ÀEURVLV�LQ�$$9�
using the aspartate aminotransferase to 
platelet ratio index (APRI) and an in-
GH[�RI�ÀEURVLV��),%����LQ�����LPPXQR-
VXSSUHVVLYH�GUXJ�QDwYH�SDWLHQWV�ÀQGLQJ�
that around the 20% of all patients ex-
KLELWHG�VXEFOLQLFDO�EXW�VLJQLÀFDQW�OLYHU�
ÀEURVLV� DW� GLDJQRVLV� EDVHG� RQ� ),%����
ZLWK�QR�VLJQLÀFDQW�GLIIHUHQFHV�EHWZHHQ�
GPA, MPA and EGPA patients.
Moreover, in patients assuming immu-
nosuppressants the risk of malignancies 
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should also be taken into account. Heijl 
et al. (129) assessed cancer risk in a co-
hort of 195 patients with AAV in south-
ern Sweden, followed for a median time 
of 8 years. During the approximately 
1500 person-years observation period, 
they found 60 cancers in 52 of the pa-
WLHQWV��7KHUH�ZDV�D�VLJQLÀFDQWO\�KLJKHU�
risk of cancer for all sites, especially 
squamous cell carcinoma (SCC), blad-
der cancer, and pancreatic cancer. There 
was no increase in incidence of cancers 
other than SCC for those treated with 
less than 10 grams CYC. Similarly, Ahn 
et al.�������FRQÀUPHG�LQ�D�.RUHDQ�SRS-
ulation an increased overall risk of can-
cer in patients with EGPA (27/582), es-
pecially haematological cancers (stand-
ardised incidence ratio (SIR) 13.2, 95% 
CI 5.7-26.01). Their data show that all 
immunosuppressive treatments, except 
rituximab, were associated with an in-
creased risk of cancer.

Take home messages
%� Epidemiological and clinical studies 

are encouraging a novel subclassi-
ÀFDWLRQV� RI� $$9� LQWURGXFLQJ� WKUHH�
entities: “non- severe”, “severe PR3-
AAV” and “severe MPO-AAV” tak-
ing into account both clinical pheno-
type and ANCA status. 

%� Genome-wide association studies 
and basic research are fostering the 
VHDUFK�IRU�(*3$�VSHFLÀF�ELRPDUNHUV�
able to distinguish the disease from 
mimickers and to promote EGPA 
sub-phenotyping

%� Efforts have been made to optimise 
induction treatment regimens and 
maintenance therapy in order to re-
duce cumulative iatrogenic toxicities 
and prevent relapses (i.e. low RTX 
regimens, RTX/CYC combined regi-
mens, early GC withdrawal, B-cell-
targeted immunotherapy).

%� The advantage of adding plasma 
exchange to standard therapy in the 
induction regimens of severe and 
life-threatening AAVs (rapidly pro-
gressive glomerulonephritis -RPGN- 
and/or diffuse alveolar haemorrhage) 
remains debated.

%� Biological drugs targeting IL-5 and 
B-cell targeted immunotherapy are 
entering in the armamentarium of 
EGPA.

Conclusions
,Q�WKH�ODVW�\HDU�VHYHUDO�DQG�VLJQLÀFDQW�
new contributions have been published 
on epidemiology, pathogenesis, imag-
ing, clinical features and new treatment 
options in vasculitis. 
The research efforts continuously strive 
to better understand the pathogenesis 
of these diseases allowing the identi-
ÀFDWLRQ� RI� QHZ� WUHDWPHQW� WDUJHWV� DQG�
to improve vasculitis diagnostic tools 
and patients’ management, focusing on 
imaging techniques and new clinical 
VXEVHWV�LGHQWLÀFDWLRQ��$OO�WKHVH�HIIRUWV�
may lead soon to solve the unmet needs 
that we are now facing in vasculitis pa-
tients’ treatment.
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