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ABSTRACT
Systemic vasculitis are disabling com-
plex disorders potentially involving 
any organ and system. Tremendous ef-
forts have been made recently in this 
field with novel insights into pathogen-
esis and new therapy in the pipeline. 
Following the previous annual reviews 
of this one year in review series, in this 
paper we provide a critical digest of 
the most recent literature regarding 
pathogenesis, clinical manifestations 
and therapy, with the ultimate aim of 
addressing whether the existing data 
may open new avenues for precision 
medicine in these disorders.

Introduction
Systemic vasculitides are complex 
and disabling systemic autoimmune 
diseases characterised by a wide spec-
trum of clinical manifestations and 
scattered complications. Recently 
novel pathogenetic advances have 
paved the way for novel therapeutic 
strategies ultimately aimed at ame-
liorating long-term patient outcomes. 
Following the previous annual reviews 
of this series (1-5), this paper gives a 
brief overview on updated knowledge 
about small- and large-vessel systemic 
vasculitis pathogenesis, clinical fea-
tures and treatment. We performed a 
Medline search of English language 
articles published in the PubMed da-
tabase from 1st January 2018 to 31st 
December 2018. The following key 
words: vasculitis, giant cell arteritis, 
Takayasu’s arteritis, antineutrophil cy-
toplasmic antibodies (ANCA) associ-
ated vasculitis, microscopic polyangii-
tis, granulomatosis with polyangiitis 
(formerly Wegener’s), eosinophilic 
granulomatosis with polyangiitis (for-
merly Churg-Strauss) and HCV-relat-
ed cryoglobulinaemia formed the data 
sources.

Novel insights into 
cryoglobulinaemic vasculitis
Novel biomarkers and patho-
physiology advances in hepatitis 
C virus-cryoglobulinaemic vasculitis
The clinical spectrum of hepatitis C vi-
rus (HCV)-related cryoglobulinaemic 
vasculitis (CV) varies from asympto-
matic presentation to severe vasculitis 
and lymphoma. Basile et al. (6) studied 
a population of 79 untreated patients 
with chronic HCV infection to iden-
tify a panel of serological biomarkers 
associated with low levels of cryo-
globulins (CGs) which could still be 
responsible for severe complications. 
Thirteen were naïve patients nega-
tive for cryoprecipitate assessment, 28 
had asymptomatic mixed cryoglobuli-
naemia (MC) with low levels of CGs 
and 38 had symptomatic MC and high 
levels of type II CGs. Serum samples 
were examined for rheumatoid factor 
(RF) IgG and IgM, free light chains 
(FLCs) and C3 and C4 complement 
components. RF-IgM mean levels were 
below the cut-off of positivity only in 
HCV-naïve patients while they were 
above the cut-off in the other patient 
subgroups and significantly higher than 
in naïve ones (p<0.005). Mean level of 
the C4 component was in the range of 
normality for all patient subgroups but 
it was significantly higher in naïve pa-
tients compared to both asymptomatic 
subgroups (p<0.005). The authors 
found that C4 levels were progres-
sively decreased among patient groups 
(naïve > asymptomatic > symptomatic 
patients), suggesting that low C4 lev-
els together with the assessment of low 
levels of CGs, may represent a bio-
marker of complement activation. Free 
k and k + λ mean values were above the 
cut-off of positivity in all HCV patients 
showing an increment among groups 
(naïve < asymptomatic < symptomatic 
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patients). This result strengthens the 
hypothesis that the micro-heterogene-
ous type III subgroup may represent 
an intermediate state from a polyclonal 
to a monoclonal selection of CGs and 
suggest that free k could represent a 
marker of this transition. These data 
suggest that, in HCV patients, even 
low levels of CGs, especially if asso-
ciated to RF and FLCs increases, may 
represent an alert for clinicians also 
in absence of MC symptoms. Basile 
et al. (7) investigated the presence of 
IgG RF and anti-nuclear antibodies 
(ANA) in cryoprecipitates of 70 HCV 
patients with type III and type II MC, 
to understand the biochemical patterns 
associated with different types of MC 
to a greater degree. ANA determination 
assay was negative in 32/70 subjects 
(46%); cryoglobulin type assessment 
showed that 30/70 patients (43%) had 
type II and 40/70 had type III CGs 
(57%). Stratifying results according to 
CGs type, the ANA patterns were sig-
nificantly different between type II and 
type III MC (p<0.001), while IgG3 lev-
els and IgG-RF positivity were higher 
in type III cryoprecipitate (p<0.004, 
p<0.001, respectively) if compared to 
type I. IgG3 fixes complement more ef-
ficiently than other subclasses, thereby 
leading to the activation of the classi-
cal pathway (8). HCV disease is the 
result of a multifactorial and multistep 
biochemical and pathogenetic process 
and the authors hypothesised that the 
difference between type II and III pa-
tients may be due to the existence of a 
progressive evolution of CGs.
Tucci et al. (9) performed flow cyto-
metric analysis of peripheral blood B 
cells of 30 MC-negative HCV-infected 
patients and 15 healthy controls to in-
vestigate whether HCV infection  may 
impact on the B-cell compartment and 
on the B-cell receptor repertoire. The 
frequency of class-switched memory 
B cells among CD20+ B cells was sig-
nificantly increased in HCV patients 
as compared with healthy individuals 
(median, 12.0% vs. 6.9%; p<0.05). In 
contrast, naïve and transitional B-cell 
frequencies were decreased in HCV pa-
tients compared with the control group 
(median, 19.4% vs. 26.8% and 1.1% vs. 
2.1%, respectively; both comparisons 

with p<0.05). In 22 HCV+ patients and 
7 healthy controls, high-throughput 
sequencing of immunoglobulin heavy 
chain VDJ rearrangements of naïve, 
mature CD5+, IgM+ memory, and class-
switched memory B cells was per-
formed. An increased usage of several 
IGHV genes, including IGHV1-69 and 
IGHV4-59, that are known for their 
involvement in HCV-associated and 
other lymphomas, was specifically seen 
among IgM+ memory B cells of the 
patients. Moreover, many, and partly 
very large, expanded clones were seen 
predominantly among IgM+ memory 
B cells of all HCV-infected patients 
analysed. The authors concluded that 
chronic HCV infection seems to mas-
sively disturb the B-cell compartment 
even in patients without clinically de-
tectable B-cell lymphoproliferation and 
to generate many large B-cell clones, 
especially among non-class-switched 
memory B cells. Because B-cell clones 
in CV and lymphomas derive from this 
B-cell subset, this establishes IgM+ 
memory B cells as a general target of 
lymphoproliferation in HCV+ patients, 
affecting apparently all patients.
HCV infection has been shown to in-
duce B-cells disorders, double-strand 
breaks (DSBs) and to be able to escape 
DNA repair mechanisms leading to 
cancer predisposition and immune dys-
function. On this ground, Hegazy et al. 
(10) investigated B-cell activation and 
genome stability in 32 HCV-CV pa-
tients receiving the direct antiviral agent 
Sofosbuvir in combination with Ribavi-
rin (RBV), RBV+ pegylated interferon 
(p-IFN) or Daclatasvir (DACLA). The 
authors measured the expression of two 
main B cell factors, BAFF and A pro-
liferation-inducing ligand (APRIL) in 
HCV patients, with and without CV at 
different time points: before treatment, 
at end of treatment (EOT), and at 6 and 
12 months. Despite an overall clinical 
and laboratory improvement, BAFF and 
APRIL were higher at EOT and contin-
ued to significantly increase one year 
following treatment onset, thus indicat-
ing a continuous activation of B cells 
even after completing antiviral therapy 
and achieving viral eradication. High 
levels of BAFF and APRIL seemed to 
stimulate B cell survival and could be 

an explanation to the recurrence or re-
lapse of cryoglobulinaemia, which in-
dicates that despite the observed initial 
improvement in cryoglobulinaemia and 
viral clearance, self-reactive B cells re-
mained active. No difference was found 
in baseline DNA damage levels be-
tween HCV patients with and without 
CV, while HCV-CV patients showed 
significantly increased damage at EOT 
and at 6 months if compared to pre-
treatment levels (p<0.0005) with a re-
markable reduction and normalisation 
to baseline values at 12 months. These 
data are consistent with previous re-
ports showing high rate of tumor recur-
rence in patients treated with DAAs and 
failure of DAAs to reduce hepatocellu-
lar carcinoma (HCC) in HCV patients. 
The authors reported an increased ex-
pression of DNA genome stability tran-
scripts, such as topoisomerase 1 and 
TDP1, in HCV-CV patients after treat-
ment, which continued to increase at 
12 months from treatment onset, while, 
compared to HCV patients, pretreat-
ment and EOT levels of DNA repair 
genes were reduced suggesting an in-
hibition of DNA repair in HCV-MCV 
patients.
Konstantinides et al. (11) investigated 
the kinetics of IL-17A and BAFF in 
chronic hepatitis C patients with or 
without CV, at baseline, EOT and 6 
months after EOT, and evaluated their 
interactions with viral clearance, vita-
min D levels, and fibrosis. Higher lev-
els of both BAFF and IL-17 were found 
in patients with CV compared to those 
without. Patients who achieved SVR 
had higher pretreatment IL-17A and 
lower BAFF levels compared to those 
without SVR. IL-17A was downregu-
lated during and following treatment 
in responders, whereas upregulation 
was observed in non-responders, sug-
gesting that the suppressed cytokine 
release could be attributed to the viral 
clearance itself and not to the antiviral 
treatment. Moreover, the changes in 
IL-17A over the treatment period were 
significantly associated with vitamin D 
changes (p=0.046).
Wang et al. (12) investigated the corre-
lation of C-C chemokine receptor type 
5 (CCR5) and NACHT, LRR and PYD 
domain-containing protein 3 (NLRP3) 
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gene polymorphisms with renal dam-
age due to HCV-related cryoglobuli-
naemia. As an important chemokine 
receptor, CCR5 plays a vital role in 
the regulation of T cells as well as the 
migration, proliferation and immune 
function of monocytes, while NLRP3, 
a subfamily of NLR family, have been 
proven to participate in and cause in-
flammatory diseases. Polymerase chain 
reaction and restriction fragment length 
polymorphism (PCR-RFLP) analysis 
demonstrated that polymorphisms of 
locus rs1799987A/G in CCR5 gene and 
locus rs35829419A/C in NLRP3 gene 
were significantly different in patients 
with renal damge due to HCV-related 
cryoglobulinaemia compared to those 
without renal involvement. The authors 
identified pathological (rs1799987A/G 
and gene polymorphism) and protective 
(carriage of GG genotype) changes to 
be associated with renal damage, while 
NLRP3 seemed to have no correlation.

Advances in the treatment 
and outcome of hepatitis C virus-
cryoglobulinaemic vasculitis
Recently, the economic burden associ-
ated with CV and other extra-hepatic 
manifestations (EHM), was assessed 
(13). The total annual direct medical 
cost associated with HCV EHM was 
estimated to be 2.17 billion euros, with 
a per HCV patient cost ranging from 
899 to 1647 euros annually. Direct-
acting antivirals (DAAs) treatment 
was projected to result in cost savings 
of 316 million per year. Although the 
annual economic burden of EHM is 
significant, it may be partly mitigated 
by treatment with DAAs that globally 
may led to improvement in quality of 
life and cost saving.
In a systematic review and meta-analy-
sis (48 studies included), Cacoub et al. 
(14) assessed the impact of sustained 
virological response on the EHM of 
chronic HCV after DAA. SVR achieve-
ment was correlated with a significant 
reduction in overall extrahepatic mor-
tality: OR 0.44 (95% CI:  0.28 - 0.67, 
p>0.001) if compared with no SVR. 
SVR was also associated with higher 
complete remissions in patients with 
CV: OR 20.76 (95% CI: 6.73 - 64.05, 
p=0.01) and a higher objective response 

in those with malignant B-cell lym-
phoproliferative diseases: 6.49 (95% 
CI: 2.02–20.85, p=0.0017). Achieving 
SVR was also associated with reduced 
insulin resistance, OR 0.42 (95% CI: 
0.33–0.53, p<0.001) and with a signifi-
cant protective effect on the incidence 
of diabetes during follow-up: OR 0.34 
(95% CI: 0.21–0.56).
DAAs have markedly changed the 
therapeutic outcomes in the treatment 
of patients with HCV. Nowadays, the 
goals of antiviral treatment in patients 
with HCV-CV are not only achieving 
SVR, but also symptomatic response of 
CV and minimisation of the use of im-
munosuppressive therapies. 
Hassan et al. (15) evaluated the ef-
fect of sofosbuvir-daclatasvir therapy 
on symptomatic HCV-related CV 
and showed 100% SVR at week 12 
(SVR12) and significant decrease in 
CGs levels 12 and 24 weeks  after treat-
ment completion (p<0.001), with sig-
nificant decline in RF concentrations 
and rise in C3 and C4 serum levels ap-
proaching the normal values. Patients 
showed significant improvement in 
their clinical manifestations, especially 
those presenting with peripheral neu-
ropathy (84.4%) and purpura (98.4%).
Moreover, Mazzaro et al. (16) inves-
tigated the long-term effect of DAAs 
in 22 patients with HCV-CV (with-
out renal involvement). All of them 
were HCV-negative after 4 weeks of 
DAA treatment and just one relapsed 4 
months after EOT. After 48 weeks since 
the beginning of treatment, sustained 
regression of purpura and arthralgias 
was observed respectively in 8 and 9 
cases; peripheral neuropathy improved 
in 7 cases, and cryocrit median values 
decreased from 3% (1-20) to 2% (1-12). 
These data demonstrated that INF-free 
DAA therapy in HCV-CV yields high 
virological, satisfactory clinical (in 
mild to moderate vasculitis), and low 
immunological response with only mi-
nor adverse events (AEs). In contrast 
to what has previously been reported 
by Arcaini et al. (17), both cases with 
indolent marginal zone lymphomas did 
not show any haematological response 
after DAA treatment, with size and 
number of the involved nodes remain-
ing unchanged. 

Gragnani et al. (18) recruited 182 HCV 
patients (85 with CV, 54 with mixed 
cryoglobulinaemia and 43 controls) in 
order to evaluate the impact on quality 
of life (QoL), safety, clinical efficacy 
and virological response of interferon-
free treatment in HCV patients with and 
without MC. At baseline, CV patients 
were characterised by a more consider-
able impairment in physical (PCS) and 
mental component (MCS) (p<0.05). Af-
ter EOT, scores improved in all groups, 
and significantly in CV patients after 
the achievement of SVR, highlighting 
the important role of DAA-based ther-
apy in improving CV-related physical 
and/or mental burden and in reducing 
future healthcare costs. No significant 
differences in SVR rates between cry-
oglobulinaemic patients and controls 
were recorded: a SVR12 was achieved 
in 166 (91.2%) patients (77/85 CV, 
48/54 MC, 41/43 controls). Interesting-
ly, SVR rates were lower than in control 
patients, with most patients with treat-
ment failure having CGs and severe 
manifestations at the time of treatment 
initiation. Such patients failed to expe-
rience clinical improvement during the 
post-treatment period, suggesting the 
importance of early treatment for CV/
MC patients before disease progression 
to severe stages. 
Bonacci et al. (19) performed a pro-
spective study to assess the long-term 
clinical and immunological effects 
of HCV eradication with DAAs in 46 
patients with HCV-CV and 42 asymp-
tomatic patients with CGs (ACG). All 
patients achieved sustained SVR12. 
The median follow-up after DAAs was 
24 (17–41) months and was comparable 
in the two groups. Most of the baseline 
features were similar between groups, 
including treatment regimen and dura-
tion. DAAs regimen was individually 
tailored and was chosen according to 
drug availability and physician crite-
ria. Among HCV-CV patients, the main 
clinical manifestations were purpura 
(63%), weakness (61%), neuropathy 
(41%), and nephropathy (20%). Among 
patients with neuropathy (7 with sen-
sory polyneuropathy, 6 with sensori-
motor polyneuropathy, and 5 sensori-
motor multiplex neuropathy), symp-
toms improved in 12 of 19 patients at 
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SVR12 and in 4 additional patients 
throughout follow-up. Among patients 
with nephropathy, 6 of 9 experienced a 
complete recovery at SVR 12, but the 
remaining 3 did not improve further. 
These data were confirmed by a sig-
nificant decrease in BVASv3 score and 
the withdrawal of immunosuppressive 
therapy in >90% of patients at the end 
of follow-up. This is extremely reassur-
ing for those individuals who, despite 
HCV cure, are still symptomatic at the 
time of SVR12. At an immunologic 
level, at SVR12, cryoglobulins per-
sisted in 59% and 45% of HCV-CV and 
ACG patients, respectively, and in only 
approximately 20% of both groups at 
last follow-up while overall, complete 
immunologic response increased from 
43% at SVR12 to 68% at last follow-
up. It appears that, depending on the 
time required for reversion of the B-
lymphocyte expansion, immunologic 
response may arise later. Five/46 HCV-
CV patients presented with a vasculitis 
relapse during follow-up. It is relevant 
to highlight that most of the patients 
with relapse had underlying cirrhosis, 
which may be associated with the de-
creased ability to eliminate immune 
complexes because of liver impair-
ment. Although only a small proportion 
of HCV-CV patients (apparently those 
with cirrhosis) remain at risk of relapse 
after HCV eradication, long-term moni-
toring of these patients is required after 
SVR12. 
Several studies of patients with HCV-
CV have shown high rates of clinical 
remission 12–24 weeks after DAA ther-
apy (16). However, CGs may persist in 
up to 50% of patients after this short-
term follow-up. On this ground Pas-
serini et al. (20) retrospectively evalu-
ated 93 DAA-treated HCV-cryoglo-
bulinaemic patients in terms of SVR, 
adverse effects, and the immune and 
symptomatic response. Patients were 
divided into symptomatic (SCP; n=35) 
and non-symptomatic cryoglobulinae-
mic patients (NSCP; n=60), while 89 
comparable non-cryoglobulinaemic pa-
tients were enrolled as a control group. 
The most frequent genotype was type 
1 (48.3%) and 2 (29.3%), as found in 
recent epidemiologic data in Europe. 
Percentages of patients who achieved 

SVR12 were not statistically different 
between the three groups (100, 95 and 
93.3%; p=0.29). No significant differ-
ence was observed in terms of AEs.  At 
SVR12, CGs disappeared completely in 
24 (68.5%) SCP and 46 (76.7%) NSCP 
(p=0.47), while a mean difference in 
the cryocrit values of -0.99% (CI: 1.88-
0.09; p=0.03) was noted in patients still 
having CGs. No risk factors seemed to 
be associated with the persistence of 
CGs. An increase in both C4 (p=0.002; 
p=0.018) and in C3 (p=0.0037; 
p=0.031) was observed in SCP and 
NSCP respectively. In terms of clinical 
response, despite SVR12, among the 35 
SCP, symptoms remained unchanged in 
12 (34.3%), and regressed completely 
in 15 (43%). No significant differences 
were found in demographic, biochemi-
cal and immunological parameters be-
tween the responder and non-responder, 
while persistence of symptoms seemed 
to be more frequent in case of specific 
organ involvement: 7/12 patients had 
neurologic symptoms, 2/12 had chronic 
kidney disease, and 1 had lymphoma, 
suggesting the importance of starting 
DAA before the occurrence of poten-
tially irreversible organ damage.
The reason why B cell clones and 
cryoglobulinemia persist despite SVR 
remains unknown, with the exception 
of a few cases in which a lymphoma 
was eventually diagnosed. Visentini et 
al. (21) described 5 patients with type 
II MC who had either persistence (1 
patient) or late relapse (4 patients) of 
vasculitis despite persistently negative 
HCV RNA in serum and cryoprecipi-
tate, without evidence of lymphoma. In 
all relapsing patients, a remarkably late 
(1.5-13 years after antiviral therapy) 
relapse of HCV-cured CV occurred in 
coincidence with infections (3 cases) or 
with the diagnosis of lung adenocarci-
noma (1 case). These conditions share 
an increased production of immune 
complexes, suggesting their role in re-
activating CV after HCV clearance. B 
cell clones expressing a B cell receptor, 
with both anti-HCV and RF activity, 
can persist in the peripheral blood of 
some CV-patients after viral clearance. 
On this ground, the authors hypoth-
esise that persistence of B cell clones, 
beyond HCV, might rely on their RF 

activity prompting susceptibility to 
stimulation by immune complexes, 
which may lead, under conditions of 
abundant production, to their activa-
tion and expansion and then to disease 
relapse. In their cohort of 12895 HCV-
patients treated with DAAs, Fayed et 
al. (22) reported 50 cases of de novo 
renal cryoglobulinaemia, developed 
after successful treatment with DAA. 
The assumption that CV developed af-
ter EOT was based on the fact that the 
patients tested negative for CGs prior to 
treatment with DAA. The time interval 
between completion of DAA treatment 
and the onset of renal CV was 4.3+1.4 
months. Biopsy specimens showed in-
terstitial fibrosis and tubular atrophy in 
all cases, membranoproliferative glo-
merulonephritis in 52% and thrombotic 
microangiopathy in 38% of patients. 
Associated purpura was present in 48% 
of cases. Predictors of chronic kidney 
disease development in patients with 
de novo renal CV after successful treat-
ment with DAAs were age (p=0.006), 
24 hours proteinuria (p=0.025) and 
serum creatinine (p=0.023) at the time 
of diagnosis. The authors suggest, as 
a possible explanation for the occur-
rence of CV following SVR, that the 
persistence of few copies of HCV-RNA 
in liver cell, macrophages, or lympho-
cytes, may lead to persistent stimula-
tion of the immune system and forma-
tion of CGs. 

Advances in hepatitis C 
virus-unrelated cryoglobulinaemic 
vasculitis
In their retrospective study, Mazzaro et 
al. (23) evaluated long-term outcome 
and prognostic factors in 246 consecu-
tive CV patients. CV was HCV-related 
in 95%, HBV-related in 3% and idi-
opathic in 2% of patients; Type II MC 
was more common (87%). The most 
frequent clinical manifestations were 
purpura (72%), chronic liver disease 
(70%), glomerulonephritis (35%), ar-
thralgia (58%), peripheral neuropathy 
(21%), non-Hodgkin lymphoma (15%) 
and cutaneous ulcers (3%). Purpura, 
arthralgia, peripheral neuropathy, glo-
merulonephritis and non-Hodgkin 
lymphoma were more frequently ob-
served in type II than in type III CV 
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(p<0.05). The antiviral regimens were 
α-interferon (IFNα) as monotherapy 
(n=61), IFNα plus ribavirin (n=20), p-
IFN plus ribavirin (n=21) and DAAs 
(n=19). The immunosuppressive agents 
were glucocorticoids (GC) alone (n=52 
cases), alkylating agents plus GC (n=8) 
and rituximab in 6 cases while only a 
small fraction of patients (12 cases) un-
derwent plasmapheresis. After a median 
follow-up of 9.2 years (IQR 1-27), 72 
patients (29%) had died, of whom 3 due 
to CV (type II CV patients died from 
intestinal vasculitis) and 3 because of 
NHL (all type II CV patients). Over-
all survival rate at 10 years was 74%, 
with a significant difference (p<0.05) 
between type III CV (84%) and type 
II CV (71%). The most severe clini-
cal impact of type II CV seems to be 
correlated with the disease itself since 
the other clinical factors (age, gender, 
alcohol consumption, co-morbidities, 
etc.) and biological features (HCV gen-
otype, HBV coinfection, severity of the 
chronic liver disease) were comparable 
between the two groups. 
In their retrospective multicentre co-
hort study, Marson et al. (24) assessed 
the effectiveness of apheresis therapy 
(AT) in treating the clinical manifesta-
tions of 159 patients with complicated 
CV. CV was HCV-related in 113 cases 
(71.1%) while 42 patients were HCV 
negative (26.4%). The most com-
mon clinical conditions leading to the 
need for AT were peripheral neuropa-
thy (54.7%), followed by cutaneous 
vasculitis (47.8%); multi-organ life-
threatening CV was the reason for AT 
in 14 cases (8.8%). Renal impairment, 
defined as eGRF below the value of 
60 ml/min/1.73m², was reported in 43 
cases. The median number of AT ses-
sions per patient was 10 (IQR 5-26). 
After the first AT session, patients were 
followed for a median of four years 
(IQR 2–7) and no AEs due to AT were 
recorded. Other than antiviral drugs, 
most patients (142/159) received an 
immunosuppressive treatment together 
with the AT (GC in 86.8% and rituxi-
mab in 30.2% of cases). The overall 
response to treatment after the last AT 
session or at the time of the last visit 
was very good (= remission; 11.9%) 
or good (= significant improvement; 

37.7%) in 83 cases. Similar responses 
to AT and survival rates were found re-
gardless of HCV infection, suggesting 
that CV-related clinical abnormalities 
prevailed over underlying disorders in 
determining the outcomes of the pa-
tients who undergo AT. Multivariate 
analysis showed that the variables that 
were independently associated with a 
non-response to AT were multi-organ 
life-threatening conditions (OR: 0.12, 
95% CI: 0.03–0.42; p=0.001) and renal 
impairment at the time of the first AT 
session (OR: 0.34, 95% CI: 0.13–0.86; 
p=0.023). However, the 4 patients with 
hyperviscosity syndrome had a good or 
very good response, thus confirming the 
usefulness of AT as elective treatment 
in patients with this condition. At mul-
tivariate analysis, age at the time of the 
first AT session (adjusted hazard ratio 
[AHR] 1.04 for each year older; 95% 
CI: 1.01–1.07; p=0.012), multi-organ, 
life-threatening CV (AHR 2.83; 95% 
CI: 1.23–6.56; p=0.015), the presence 
of renal impairment (AHR 2.26; 95% 
CI: 1.21–4.21; p=0.010), and a failure 
to response to AT (AHR 4.79; 95% CI: 
2.56–8.97; p<0.0001) were indepen-
dently associated with an increased risk 
of death. 
With regard to CGs in primary Sjögren’s 
syndrome (pSS), Brito-Zeron et al. 
showed that in big data cryoglobulins 
correlated with disease severity (25). 
Moreover, in their retrospective study, 
De Vita et al. (26) demonstrated that 
the frequency of salivary glands (SG) 
swelling and/or cryoglobulinaemia was 
significantly higher (p=0.0003) in pSS 
patients at risk of evolving into lym-
phoma if compared to pSS controls, 
while Sjögren’s disease activity (ES-
SDAI) showed no significant differ-
ence. In a cohort of 255 pSS patients, 3 
groups were distinguished: patients de-
veloping lymphoma during follow-up 
(n=12), pSS with lymphoma at cohort 
inclusion (n=18), and pSS not devel-
oping lymphoma during the follow-up 
(n=225, control group). SG swelling, 
cryoglobulinaemia and ESSDAI were 
evaluated at baseline, during follow-
up and at lymphoma diagnosis. If the 
autoimmune and lymphoproliferative 
involvement of MALT in pSS is con-
sistent, as reflected by SG swelling and 

cryoglobulinaemia, disease activity 
should be considered higher, as well as 
risk of developing lymphoma. Thus, the 
authors suggest that the current concept 
and evaluation of activity of pSS, based 
solely on the ESSDAI, may need to un-
dergo revision (27).

New insights into large-vessel 
vasculitis
Advances in pathophysiology 
and search for biomarkers in 
large-vessel vasculitis
A compelling unmet need in the field 
of large-vessel vasculitis (LVV) has ap-
peared to be the search for biomarkers 
of disease activity and prognosis. The 
assessment of biomarkers independent 
from the IL-6 pathway has gained in-
creasing interest in the past 12 months; 
this is particularly relevant in patients 
treated with Tocilizumab due to the 
impact of the drug on the reliability of 
c-reactive protein values in assessing 
ongoing disease activity. Gloor et al. 
(28) assessed a series of immune-in-
flammatory markers (including MMP-
3, pentraxin-3 and sTNFR2) from pa-
tients in lasting remission enrolled in 
the first randomised controlled trial 
investigating the use of Tocilizumab in 
giant cell arteritis (GCA) – GIACTA. 
The authors demonstrated that subclini-
cal disease activity can persist for sev-
eral months, however immune-inflam-
matory pathways can be re-modulated 
after at least 52 weeks of Tocilizumab 
treatment compared to baseline serum 
levels. Lower serum concentrations of 
IL-6 and higher concentration of pen-
traxin-3 were associated with a higher 
risk of relapse. 
The assessment of clusters of multiple 
serological markers rather than a single 
inflammatory cytokine are under inves-
tigation and might prove to be the key 
to fully address the complex pathoge-
netic mechanisms lying behind GCA 
and its different clinical manifestations 
(29). Improving the diagnostic yield of 
temporal artery biopsy and addressing 
potential pathogenetic markers of dis-
ease has been another focus of research 
in the past 12 months. Ciccia et al. (30) 
explored the role of CD3 immunohis-
tochemistry on temporal artery biopsy 
(TAB) specimens of 270 biopsies. The 
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adjunctive assessment of CD3 im-
proved the sensitivity and specificity 
for the diagnosis of GCA, being posi-
tive in a significant number of patients 
with TAB negative GCA compared to 
controls, with a positive and negative 
predictive value of 97% and 78%, re-
spectively. 
Another recently published study also 
explored the role of IL12/IL23 in GCA 
pathogenesis by immunohistochemis-
try on TAB, peripheral blood mononu-
clear cells (PBMC) and myofibroblast 
outgrowth culture models. IL 12 (p35 
and p19 subunits) were more repre-
sented on temporal arteries at the level 
of inflammation. IL12p35 correlated 
with ischaemic complications and the 
presence of large-vessel vasculitis, 
while IL12p19 was associated with a 
higher probability of relapse. IL12/23 
was associated with IL-6, IL-22 and 
interferon γ production by PBMC and 
induced myofibroblasts outgrowth (31). 
One limitation of the study is that pa-
tients were receiving GC at the time of 
sampling, it is not known how treat-
ment might have affected the results, 
however, this issue has recently been 
addressed by another study assessing 
the expression and function of IL12/23 
and related subunits (p35, p40 and p19) 
in response to glucocorticoid treatment 
(GC) in 50 GCA patients at the level 
of TAB. Specific cytokine subunits 
were significantly increased compared 
to controls and responded to GC treat-
ment (32).
Higher expression of IL-22, IL-22R1 
on cultures obtained from TABs from 
biopsy-proven GCA patients has been 
reported with an association with in-
flammatory cells viability and expres-
sion of B-cell activating factor. IL-22 
circulating levels were associated with 
TAB-positive GCA compared to con-
trols and biopsy-negative GCA (33). 
Measurable predictors of ischaemic 
events in GCA represent another un-
met need in the management of this 
disease. Conway et al. assessed the role 
of plasma soluble glycoprotein VI as a 
marker of platelet activation and reac-
tivity in assessing the activity of disease 
and correlation with ischaemic events 
but reported no differences between 70 
GCA patients and 76 controls (34). 

Burja et al. have recently performed 
a systematic literature review (studies 
published until 2016) assessing the as-
sociation between several biomarkers 
and measurable analytes and the diag-
nosis of GCA. IL-6 resulted to be the 
most frequently associated serological 
marker, confirmed by a meta-analysis 
of the retrieved studies confirming that 
IL-6 is significantly elevated in GCA 
compared to controls; significant het-
erogeneity needs to be taken-into-ac-
count. A number of further promising 
markers have been identified, including 
VEGF and pentraxin-3, macrophage 
receptor with collagenous structure 
(MARCO), and BAFF (35). 
Recent evidence published in the past 
12 months has improved our knowl-
edge regarding the pathogenesis of 
Takayasu’s arteritis (TAK). A genome-
wide association study (GWAS) on 633 
TA patients and 5928 controls found a 
number of unreported loci, particu-
larly concerning non-HLA susceptibil-
ity genes (PTK2B, LILRA3/LILRB2, 
DUSP22, KLHL33) (36).
A novel association of PTPN22 single-
nucleotide polymorphism (R620W) has 
been linked to susceptibility for TAK in 
a study including 111 patients (37). 
Assessment of the concentration of en-
dothelial progenitor cells and of vascu-
lar endothelial growth factor (VEGF) 
was assessed by flow cytometry and 
cell culture from patients with TAK 
compared to healthy controls without 
finding significant differences nor dif-
ferences according to disease activity 
(38). Recent evidence has suggested a 
relationship between platelet-to-lym-
phocyte ratio or neutrophil-to-lympho-
cyte ratio with disease activity in sev-
eral types of systemic vasculitides. Li et 
al. assessed this association in patients 
with TAK demonstrating higher levels 
in patients compared to controls and 
particularly during phases of active dis-
ease, with a significant correlation with 
traditional inflammatory markers (CRP 
and ESR) and Kerr score (39). Similar 
findings have been suggested to corre-
lated with the histologic diagnosis of 
GCA in a study including 537 patients, 
however, at multivariate analysis, only 
ESR and thrombocytosis were signifi-
cantly associated with a positive TAB 

(40). The effect of GC and treatment on 
the cellular count ratios needs to be fur-
ther addressed in the future. 
Another contribution to the clarification 
of the immunopathogenetic pathways 
involved in LVV with potential future 
therapeutic implications has reported a 
role for the mammalian target of rapa-
mycin complex 1 (mTORC 1) in driv-
ing the pro-inflammatory expansion 
of T-lymphocytes at the level of aortic 
vascular lesions in LVV. Moreoever, 
inhibition of mTORC1 with rapamycin 
led to increase in Tregs and decrease in 
the pro-inflammatory cellular subtypes 
(41). mTOR pathway involvement has 
recently confirmed by another inde-
pendent study showing its involvement 
in vascular remodelling in TA patients. 
Serum immunoglobulins, including 
antibodies directed against endothelial 
cells could activate mTOR and trigger 
cell proliferation. Interestingly, expo-
sure to sirolimus (an mTOR inhibitor) 
halted the process (42). A pathogenetic 
role for IL-6, displaying pro-fibrotic 
effects on aortic adventitial fibroblasts 
has been demonstrated in TA patients, 
further supporting the rationale for IL-6 
inhibition in these patients (43). Inter-
estingly, studies on an animal model 
have suggested efficacy of JAK-STAT 
signalling suppression with Tofacitinib 
in suppressing tissue-resident memory 
T lymphocytes and inhibiting micro-
vascular angiogenesis and intima pro-
liferation. These data, if confirmed in 
humans, offer a promising prospective 
on the development of future therapeu-
tic targets for LVV(44).

Advances in clinical features 
of large-vessel vasculitis
The recent literature on clinical and 
prognostic features of LVV has focused 
on the importance of early diagnosis 
and prevention of ischaemic events. 
To this purpose, a significant support 
comes from the recently published EU-
LAR recommendations for the use of 
imaging in LVV(45).  
Imaging is regarded as a first-line test 
for the diagnosis of LVV. However, 
since a single diagnostic study with suf-
ficient sensitivity and specificity still 
lacks, the approaches to diagnosis need 
to be complementary, have to include 



S-9Clinical and Experimental Rheumatology 2019

One year in review: vasculitis / S. Monti et al.

clinical evaluation, and TAB can still 
be required in doubtful cases or in cen-
tres without the adequate expertise for 
different diagnostic modalities.  Nev-
ertheless, TAB may be negative in up 
to 60% of the cases. In case of a nega-
tive TAB, distinguishing TAB-negative 
GCA patients from patients without ar-
teritis and investigating predictive fea-
tures for GCA diagnosis is still a chal-
lenging matter. A retrospective analysis 
of 154 patients with a negative TAB 
demonstrated that the best predictors 
for diagnosis of GCA are fulfillment of 
the ACR criteria, a clinical diagnosis of 
PMR and thrombocytosis (46).
GCA is characterised by protean clini-
cal features. Liozon et al. observed, in 
a case control study, that patients with 
PMR/polyarthritis who developed late 
GCA had less typical manifestations 
than early GCA, with fewer cranial 
symptoms and fever and higher fre-
quency of aortitis (47). This may be 
attributable to attenuation of the GCA 
course during or after GC treatment of 
PMR. Even more difficulties arise in 
the diagnosis of TAK. Hypertension is 
one of the most overlooked symptoms. 
It was present in more than two thirds 
of the patients in a large cohort of pa-
tients with TAK and it was the initial 
symptom observed in 57.5% cases (48). 
It is frequently a multifactorial condi-
tion, the principal cause being renal 
artery stenosis. On the other hand, ac-
cording to a retrospective study con-
ducted by Chen et al. (49), hyperten-
sion is the most common clinical mani-
festation of renal artery involvement 
in TAK patients (74,6%). Renal artery 
involvement was observed in almost 
half of patients and was associated to 
more severe cardiac and renal dysfunc-
tion. In a Japanese cohort, percutane-
ous transluminal renal angioplasty has 
been shown to be effective in lowering 
blood pressure but not in improving re-
nal function (50). Extravascular mani-
festations in TAK patients are also de-
scribed. In a large cohort, extravascular 
manifestations of TAK were observed 
in up to one-fifth of TAK patients 
(51). The most common extravascular 
manifestation was arthritis recorded in 
11.9% (including both axial and periph-
eral involvement). Recent studies have 

addressed spondyloarthritis and inflam-
matory bowel disease in TA patients. 
Juvenile-Takayasu’s arteritis (j-TAK) is 
difficult to diagnose and some patients 
develop uncommon manifestations and 
associated diseases that may contribute 
to the delayed diagnosis or to misdiag-
nosis. A recently published study from 
South Africa confirmed that clinical ex-
pression seems to be different in j-TAK, 
as children frequently manifest with hy-
pertension and heart failure (52). Euro-
pean recommendations for diagnosing 
and treating paediatric systemic vascu-
litides have been developed (53). 
Another relevant clinical challenge 
derives from the lack of accepted defi-
nition for disease activity in LVV and 
the need for the creation of useful and 
valid outcome tools for the assessment 
of the disease course. 
The Large-Vessel Vasculitis Index of 
Damage (LVVID) was developed to 
evaluate damage in GCA and TAK (54). 
In the largest study to evaluate damage 
in patients with GCA, at least 1 damage 
item was noted in 80% and new dam-
age was observed in 87% of patients 
during a follow-up of 3.5 years. Most 
new damage was associated with GC 
treatment. A population-based study 
found an elevation in risk of develop-
ing a GC-related AE of approximately 
3-5% (respectively US and UK cohort) 
per additional 1 g in cumulative GC 
exposure. GC-sparing strategies should 
be considered soon after the diagnosis 
of the disease in an attempt to induce 
early disease remission and reduce GC 
side effects (55).
A meta-analysis has clarified that over-
all mortality is not increased in patients 
with GCA compared to the general pop-
ulation (56). Nevertheless, mortality 
from cardiovascular complications was 
significantly increased. According to a 
recently analysis of French death certif-
icates mentioning GCA, most common 
associated diseases were cardiovascular 
and infectious diseases, which can both 
be considered complications of GCA 
but also long-term complications of 
GCA treatment, especially due to GC 
treatment (57). Macchioni et al. found 
that large-vessel involvement (LVI) 
was the strongest predictive factors for 
increased mortality, while PMR at di-

agnosis and inflammation limited to the 
adventitia at TAB were associated to 
a significantly increased survival (58). 
Muratore et al. confirmed that patients 
with LVV have an increased risk of de-
veloping aortic aneurysm. Significant 
predictors of aortic dilatation are male 
sex and, only for GCA, hypertension. 
GCA patients with aortic FDG uptake 
grade 3 are at increased risk of aortic 
dilatation (59). In the largest study to 
date of 974 patients with GCA and aor-
tic imaging, 45% had aortic findings 
with aneurysm/dilation accounting for 
69% of the noted abnormalities (60). 
Interestingly, this study found a higher 
rate of growth of aneurysms in GCA 
than reported for degenerative thoracic 
aortic aneurysms and aortic dissec-
tions occurred at sizes that are smaller 
than those reported for aneurysms in 
the general population. Similar results 
were reported by a large multicentre 
retrospective analysis (61). Severe is-
chaemic complications such as stroke 
and myocardial infarction (MI) occur 
frequently in TA and sometimes are the 
presenting symptom. A meta-analysis 
reported a pooled prevalence of stroke 
and MI respectively of 8.9% and 3.4% 
at any time during the disease course 
(62). The potential mechanisms con-
tributing to ischaemic events in TAK 
are multi-factorial. On the other hand, 
TAK accounted for 10% of cases of 
acute ischaemic heart disease in female 
patients aged <40 years, therefore, the 
diagnosis should be ruled out in young 
patients experiencing cardiovascular 
complications (63). Further studies are 
needed to identify predictors and pre-
ventative measures for severe ischae-
mic events in TAK patients.
Patients with TAK may need revascu-
larisation procedures to deal with the 
consequences of critical ischaemia in 
different vascular territories or for an-
eurysm repair. A recent meta-analysis 
compared endovascular and open sur-
gical interventions in 770 patients in 
19 observational studies. Restenosis 
was more common after endovascular 
procedures, especially for coronary, su-
praaortic branches, and renal arteries. 
However, stroke was more common 
with open surgery when the supraaortic 
branches were involved (64). 
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Another study from China on 46 pa-
tients with TAK reaffirms a higher risk 
of post-operative complications in pa-
tients undergoing interventions in the 
presence of active disease. GC use and, 
in selected patients, addition of immu-
nosuppressive agents before surgery 
greatly improved the surgical success 
and did not increase infectious risk (65).

Advances in imaging modalities 
and use for large-vessel vasculitis
The role of imaging in LVV is pivotal to 
earlier diagnosis. Nowadays, there are 
several imaging modalities available: 
ultrasound (US), computerised tomo-
graphy (CT), CT angiography (CTA), 
magnetic resonance (MRI), MRI angio-
graphy (MRA) and positron emission 
tomography (PET) and a number of 
new modalities are being tested.  In the 
past 12 months there have been major 
advances regarding the role of imaging 
for LVV with the definitions and reli-
ability of elementary lesions detected 
by ultrasound published by the OMER-
ACT LVV Ultrasound working group, 
(66) and the first EULAR recommen-
dations for the use of imaging in LVV 
published to guide its application in 
clinical practice (45). 
The diagnostic tests, when possible, 
should be performed before or immedi-
ately after GC treatment initiation and 
in any case should delay the medical 
treatment. Sensitivity and specificity 
define the diagnostic capability of each 
modality; high clinical suspicion and a 
positive diagnostic test are enough to 
diagnose GCA without any additional 
exam. Examination should always be 
performed by trained specialists to in-
crease diagnostic capability and reduce 
cases of misinterpretation. Beside this, 
the standardisation of the diagnostic 
procedure together with the definition 
of minimal technical and training re-
quirements is essential to produce reli-
able imaging results with high sensitiv-
ity and specificity (45).
While the use of different imaging mo-
dalities is accepted and standardised for 
the diagnosis of LVV, their use in the 
follow-up of patients is well less de-
fined and further studies are still need-
ed. The assessment of temporal arteries 
and axillary arteries by ultrasound rep-

resents the minimum core-set for the 
assessment of a patient with suspected 
GCA; other cranial or extracranial ar-
teries can be scanned if clinically rel-
evant. The ‘halo sign’ has been defined 
by the OMERACT LVV ultrasound 
group as a homogeneous, hypoechoic 
wall thickening, well delineated to-
wards the liminal side of the artery, vis-
ible on both longitudinal and transverse 
planes, most commonly concentric 
and has shown a high sensitivity and 
specificity, respectively 77% and 96%. 
Color duplex sonography (CDS) can 
replace histology in a typical presenta-
tion of GCA and has been demonstrated 
to lead to a reduction of TAB require-
ments in routine clinical practice and 
to be a good surrogate for the diagnosis 
of GCA (67). The role of ultrasound for 
the assessment of patients with TA has 
been addressed in the past 12 months 
by Kalfa et al. who described the role 
of US in pulmonary hypertension (PH); 
trans thoracic echocardiography may 
be helpful in identify cases of hyperten-
sion caused by pulmonary arteritis even 
if in his series PH frequency was not 
increased in TA patients (68).
Moreover, beside standard CDS, recent-
ly, the application of contrast-enhanced 
ultrasound (CEUS) has been evaluated 
in the field of LVV. When comparing 
CEUS findings with the maximum 
intima-media thickness (mIMT), both 
sonographic IMT measurements and 
high-resolution CEUS are useful in 
the assessment of disease activity in 
patients with TAK. Lottspeich com-
pared the two modalities in 17 patients 
and observed with an mIMT-cut-off of 
> 2.7 mm a sensitivity and specificity of 
69.2 % and 88.9 %, respectively (area 
under the curve 0.83) in active disease 
and a substantial interobserver agree-
ment of CEUS (Cohen’s kappa 0.76). 
By consensus reading, 17 clinically 
inactive, 15 (10 clinically inactive and 
5 clinically active cases), and 8 cases 
were classified as uptake grade 0, grade 
1 and grade 2, respectively (69). Pro-
gression of large-vessel inflammation 
was identified with CEUS in patients 
with normal erythrocyte sedimentation 
rate and C-reactive protein (70).  
CEUS was compared with 18F-fluoro-
deoxyglucose-positron emission to-

mography (FDG-PET). Twenty-two 
cases underwent CEUS and FDG-PET, 
12 were active and 10 were inactive on 
the basis of ITAS2010. Additionally, 
bilateral carotid CEUS vascularisation 
score positively correlated with vas-
cular FDG uptake (p=0.004). Carotid 
CEUS showed a sensitivity of 100% 
and a specificity of 80% (vascular in-
flammation was defined as FDG up-
take with visual grade ≥2). The results 
of CEUS correlated significantly with 
ITAS2010 (p=0.004) or Kerr criteria 
(p<0.001). Finally, CEUS identified 
active carotid lesions in a minority of 
clinically inactive patients with TAK 
(71). 
Nevertheless, the significance of dis-
ease activity detected by different im-
aging modalities during follow-up is 
still controversial and to date, it has not 
been clarified whether these findings 
represent subclinical disease activity 
that is not capture by the clinical/labo-
ratoristic assessment or whether these 
findings are due to vascular remodeling 
and healing processes (72).
A novel ultrasound technique called su-
perb microvascular imaging (SMI) can 
detect extremely low-velocity flows 
without contrast medium. In a case of 
active TA SMI revealed arterial wall 
vascularisation in the media layer and 
in the outer side of the left common 
carotid arteria. After treatment, SMI 
demonstrated a regression of vasculari-
sation. These interesting observations 
suggest a possible role of SMI in de-
tecting disease activity in LVV (73). 
CT and MRI represent a valid alterna-
tive to US to detect mural inflamma-
tion. MRI is a standardised technique 
that can analyse multiple cranial and 
extracranial vessel with a sensitivity 
of 73% and a specificity of 88%. High-
resolution MRI has been included in 
EULAR recommendations on the use 
of imaging for LVV as a reliable tool 
to assess the involvement of superficial 
temporal arteries (74).
MRA can demonstrate vessel stenosis, 
occlusions, dilatations, and aneurysms 
with high sensitivity and specificity. 
MRA has excellent diagnostic accuracy 
for TA, and can be applied to GCA with 
extra-cranial large-vessel involvement 
to assess active inflammation and vas-
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cular damage (aneurysms and/or sten-
otic lesions) (75). 
Diffusion-weighted imaging (DWI), a 
functional MRI technique, investigates 
movement of water molecules within 
tissues. Water molecules move less in 
tissues with increased cellularity, and 
this creates a hyperintense signal. Dif-
fusion-weighted magnetic resonance 
imaging (DWI-MRI) can be used to 
identify the increased cellularity in the 
inflamed vessel wall. To study arte-
rial wall oedema, Ironi et al. performed 
short tau inversion recovery (STIR) 
sequence and in 8 patients with GCA. 
DWI-MRI showed active inflammation 
and reduction of activity during treat-
ment (76). 
Furthermore, Sommer described the 
diagnostic accuracy of a 3-dimension-
al (3D) high-resolution T1-weighted 
black-blood magnetic resonance imag-
ing (T1-BB-MRI) in arteritic anterior 
ischaemic optic neuropathy (A-AION) 
with negative fundus. The inflamma-
tory occlusion of the posterior ciliary 
arteries is the leading cause of vision 
loss in patients with GCA. Precontrast 
and postcontrast 3D T1-BB-MRI was 
performed in all patients.  Sensitivity 
of 3D T1-BB-MRI was 92.9% (95% 
confidence interval, 66.1%–99.8%) and 
specificity was 92.3% (95% confidence 
interval, 64.0%–99.8%). Interrater 
agreement was high (κ=0.85, p<0.001). 
Three-dimensional T1-BB-MRI dis-
played bilateral findings in 50% of the 
cases, whereas only unilateral A-AION 
was detected in funduscopy as a possi-
ble indication for the contralateral eye 
at risk (77). 
The role of MRI to detect subclinical 
disease activity has gained increasing 
interest, particularly for patients treated 
with Tocilizumab given its influence on 
the hepatic production of CRP. Inter-
estingly, MRI detected signs of vessel 
wall inflammation in one third patients 
with clinically inactive disease treated 
with Tocilizumab in the GIACTA trial 
(78). MRA can capture disease extent 
better than PET while PET scan can 
easily assess vascular activity (79). The 
main limitations highlighted in EULAR 
recommendations of MRI are restricted 
availability, costs and possible adverse 
effects of contrast agents (45).

CT evaluates arteries wall thickness 
and luminal changes; following EU-
LAR recommendations CT is recom-
mended to assess the inflammation of 
extracranial vessel with specific techni-
cal requirements.
A recent study on 174 patients conduct-
ed in France identify an aorta wall thick-
ness of 2.2 mm as the optimal threshold 
to diagnose GCA with a sensitivity and 
specificity respectively of 67% and 98% 
(80). CT in comparison with MRI has 
a larger diffusion however is associated 
with significant radiation.
FDG-PET/CT(A) has an important role 
in the diagnosis of extracranial vascu-
lar involvement in patients with LVV, 
it can assess arterial wall changes and 
not only arterial stenosis and occlusion 
as standard angiography (81).
Increase tracer uptake during routine 
whole-body protocol 18F-FDG -PET/
TC was described in few cases so far; 
on this regard, Flaus et al. reported a 
case of increased tracer uptake in ver-
tebral arteries, internal and external 
carotid arteries, superficial temporal 
arteries, occipital arteries, maxillary 
arteries, facial arteries, and lingual ar-
teries. These initial reports suggest the 
possible role of PET/TC in detecting 
and follow patients with LVV (82).
Nevertheless, to optimise the diagnos-
tic and monitoring value of this tech-
nique in LVV, some improvements 
in FDG-PET/CT(A) procedures are 
needed. Commonly, visual qualitative 
methods are in use, but there has been 
an increased use of semiquantitative 
methods such as the vascular/blood ra-
tio and vascular/liver ratio using stand-
ardised uptake values (SUVs). Im-
proving diagnostic accuracy has been 
obtained through the addition of CTA 
to FDG-PET that provides high-resolu-
tion imaging of vascular morphology, 
and especially provides information on 
the presence of possible complications 
such as stenosis, organ ischaemia, an-
eurysm formation, and dissection. In 
June 2018 the Cardiovascular and In-
flammation & Infection Committees of 
the European Association of Nuclear 
Medicine (EANM), the Cardiovascu-
lar Council of the Society of Nuclear 
Medicine and Molecular Imaging (SN-
MMI), and the PET Interest Group 

(PIG), and endorsed by the American 
Society of Nuclear Cardiology (ASNC) 
published procedural recommendation 
for FDG-PET/CT(A). The aim was to 
define a universally accepted standard 
imaging and reporting of LVV through 
recommendations and statements, for 
patient preparation, exam acquisition 
and interpretation for the diagnosis and 
follow-up of patients with suspected or 
diagnosed LVV and/or PMR (83).
There is growing body of evidence in 
recent literature of the important role of 
FDG-PET/CT(A) in LVV. One recur-
rent limitation has been the choice of 
metrics to define active disease; Emsen 
compared visual and numerical metrics 
and concluded that one vascular lesion 
with a signal greater than liver is enough 
to define disease using visual metrics. 
The sensitivity of visual metrics was 
98% and the specificity was 62% with 
an accuracy of 89%. Numerical met-
rics, particularly standard uptake value 
(SUV) (SUVmax >3.3; area under the 
curve (AUC)=0.84) and maximum 
target to background ratio (TBR max) 
(TBRmax >2.3; AUC=0.84) showed 
the best diagnostic yield (84).
There are typical distribution patterns 
described for GCA and TAK; the aortic 
segments showed the highest SUV max 
values in both GCA and TAK. Compar-
ing GCA and TAK SUV max values 
were significantly higher in GCA, ex-
cept for the axillary arteries. Carotid, 
axillary, subclavian, iliac and femoral 
arteries clustered with their contralat-
eral counterparts in both vasculitides. 
The thoracic aorta clustered with ab-
dominal aorta in TAK, while in GCA 
aortic arch clustered only with ascend-
ing aorta, and descending and abdomi-
nal aorta grouped together with iliac 
and femoral arteries (85). According 
to these results, SUV based analysis of 
PET/TC in 103 GCA patients increased 
diagnostic accuracy with greater dis-
crimination in the supra-aortic region. 
It is suggested to consider higher cut-
off values regarding the aorta and ili-
ofemoral region to diagnose GCA (86).
Interestingly, 18F-FDG-PET-CT could 
also be used in LVV to predict aortic 
dilatation; FDG uptake grade 3 togeth-
er with male sex and hypertension in 
GCA are significant predictors of aortic 
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dilation. Moreover, patients with LVV 
at latest follow-up showed greater ves-
sel diameter (ascending, descending 
thoracic and suprarenal abdominal aor-
ta) compared with controls (59). 
Recently, a new generation PET/CT of 
the head named time-of-flight PET/CT 
with 1 mm slice thickness from the ver-
tex to diaphragm was introduced and 
studied compared to TAB in GCA. In 
58 patients the sensitivity of time-of-
flight was 92% and specificity was 85%. 
The negative predictive value was 98%. 
Therefore, this new technique demon-
strated the ability to identify the condi-
tion in lower risk patients.  The main 
advantage of this test is its non-invasive 
nature compared with TAB (87).
The role of 18F-FDG PET/TC in com-
parison with MRA is in favour of PET in 
detecting disease activity; this has been 
demonstrated in 84 patients: 35 with 
GCA, 30 with TAK and 19 controls (79). 

Advances in large-vessel 
vasculitis therapy
Tocilizumab (TCZ) is increasingly used 
in the treatment of LVV with recent ap-
proval for GCA and growing data are 
confirming its effectiveness in routinely 
clinical practice. Recently, a retrospec-
tive analysis of consecutive GCA pa-
tients at a tertiary rheumatology depart-
ment who received TCZ for LVV has 
been performed, demonstrating TCZ 
effectiveness in a real-life setting using 
different routes of administration (88). 
Safety appears to be acceptable, but in-
fectious complications have to be con-
sidered; moreover, intravenous TCZ 
may be used in patients who relapse 
under subcutaneous application. An 
observational, open-label multicentre 
study from 40 national referral centers 
of GCA patients treated with TCZ due 
to inefficacy or adverse events of previ-
ous therapy has been conducted, with 
the main aim of assessing efficacy and 
safety of TCZ in unselected patients 
with GCA in clinical practice (89). The 
outcomes variables taken into consider-
ation were represented by the improve-
ment of clinical features, acute phase 
reactants, GC-sparing effect, prolonged 
remission and relapses. A comparative 
study was performed: (a) TCZ route 
(SC vs. IV); (b) GCA duration (≤6 vs. 

>6 months); (c) serious infections (with 
or without); (d) GC dose ≤15 vs. >15 
mg/day at TCZ onset. The sample size 
was represented by 134 patients with a 
mean age of 73.0 ± 8.8 years. TCZ was 
started after a median time from GCA 
diagnosis of 13.5 [5.0-33.5] months. 
Ninety-eight (73.1%) patients had re-
ceived immunosuppressive agents. Af-
ter 1 month of TCZ, 93.9% of patients 
experienced clinical improvement. Re-
duction of CRP from 1.7 [0.4-3.2] to 
0.11 [0.05-0.5] mg/dL (p<0.0001), ESR 
from 33 [14.5-61] to 6 [2-12] mm/1st 
hour (p<0.0001) and decrease in pa-
tients with anemia from 16.4% to 3.8% 
(p<0.0001) were some of the main re-
sults observed. Regardless the adminis-
tration route or disease duration, clini-
cal improvement leading to remission 
at 6, 12, 18, 24 months was observed 
in 55.5%, 70.4%, 69.2% and 90% of 
patients. Most relevant adverse side-
effect was serious infections (10.6/100 
patients-year), associated with higher 
doses of prednisone during the first 
three months of therapy. The authors 
concluded that TCZ yields a rapid and 
maintained improvement of refractory 
GCA; however, serious infections ap-
pear to be higher than in clinical trials. 
Another real-life study evaluated the 
efficacy and safety of TCZ as a steroid-
sparing agent in patients with GCA and 
the usefulness of 18FDG-PET in the 
follow-up and to detect disease activity 
(90). The authors retrospectively evalu-
ated 12 GCA patients treated with TCZ 
(8 mg/kg/mo). Pre- and post-therapy 
data about clinical signs and symptoms, 
laboratory results, FDG-PET imag-
ing study, and the mean GC dose were 
used to assess disease activity. TCZ 
led to complete disease remission in 
all patients. Mean FDG-PET-detected 
standard uptake value decreased from 
2.05±0.64 to 1.78±0.45 (p=0.005). In 
two patients in whom temporal arteries 
color Doppler sonography examination 
was consistent with temporal arteritis, 
the hypoechoic halo disappeared after 
TCZ treatment. Mean GC dose was ta-
pered from 26.6±13.4 mg/d to 3.3±3.1 
mg/d (p<0.0001). One-half of the pa-
tients discontinued GC therapy. Three 
patients experienced severe adverse re-
actions and had to stop TCZ therapy. In 

accordance with previous reports, the 
authors confirmed that TCZ is an ef-
fective steroid-sparing agent for GCA, 
although careful monitoring of adverse 
drug reactions is needed. Moreover, 
18F-fluorodeoxyglucose positron emis-
sion tomography seems to be useful to 
monitor disease activity in TCZ-treated 
patients, even if prospective studies are 
needed to confirm these data. Further 
data have been provided from a study 
aimed at evaluating whether TCZ could 
be considered an add-on therapy to GC 
during the first 3 months of treatment of 
GCA in an open-label study (91). Pred-
nisone was started at 0.7 mg/kg/day and 
then tapered according to a standard-
ised protocol. All patients received four 
infusions of TCZ (8 mg/kg/4 weeks) 
after inclusion. The primary endpoint 
was the percentage of patients in re-
mission with ≤0.1 mg/kg/day of pred-
nisone at week 26 (W26). Patients were 
followed for 52 weeks and data pro-
spectively recorded. Twenty patients 
with a median age of 72 (69-78) years 
were included. TAB was positive in 
17/19 (90%) patients and 7/16 (44%) 
had aortitis. Remission was obtained 
in all cases. At W26, 15 (75%) patients 
met the primary endpoint. Ten patients 
experienced relapse during follow-up, 
mainly patients with aortitis, or CRP 
>70 mg/L or haemoglobin ≤10 g/dL at 
diagnosis. Among 64 adverse events 
(AE) reported in 18 patients, three were 
severe and 30, mostly non-severe infec-
tions (n=15) and hypercholesterolemia 
(n=8), were imputable to the study drug. 
These results showed that an alternative 
strategy using a short-term treatment 
with TCZ can be proposed to spare GC 
for the treatment of GCA. However, 
it is important to take into considera-
tion that 50% of patients experienced 
relapse during the 9 months following 
TCZ discontinuation, especially pa-
tients with aortitis, or CRP >70 mg/L or 
Hb ≤10 g/dL at diagnosis.
Promising data have been provided 
on the use of leflunomide as a steroid-
sparing agent in GCA (92). Specifically, 
an open-label study included incipient 
GCA patients followed for at least 48 
weeks in a single rheumatology cen-
tre. At the time of diagnosis, patients 
received GC. Thirty out of 76 (39.5%) 
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patients received leflunomide at week 
12 (leflunomide group); the others con-
tinued treatment with GC (GC-only 
group). During the first 48 weeks of fol-
low-up, 22 patients relapsed, 4 (13.3%) 
in leflunomide group and 18 (39.1%) 
in GC-only group. Furthermore, 17/30 
(56.7%) patients in the leflunomide 
group managed to stop GC at week 48. 
The cumulative GC dose at the last visit 
was lower in the leflunomide group 
than in the GC-only group (p = 0.01). 
Positive results have also been obtained 
from a prospective open label study 
aimed at studying the role of ustekinum-
ab in patients with refractory GCA (93). 
Ustekinumab 90 mg was administered 
subcutaneously every 12 weeks. The 
primary outcome was the comparison 
of the median GC dose prior to com-
mencement of ustekinumab and at 52 
weeks. Secondary outcomes included 
physician assessed relapse, acute phase 
reactants, and imaging assessment of 
LVV. Twenty-five GCA patients re-
ceived ustekinumab. All patients had 
failed to taper glucocorticoids despite 
addition of a median of 1 other immuno-
suppressive agent. At week 52, median 
daily prednisolone dose decreased from 
20 (IQR 15, 25) mg to 5 (2.5, 5) mg 
(p<0.001). Six patients (24%) stopped 
prednisolone completely. No patient 
experienced relapse of GCA while re-
ceiving ustekinumab and no unexpect-
ed adverse events were observed with 
ustekinumab. Nevertheless, in 5/25 
patients, the frequency of ustekinumab 
was reduced to eight weekly due to per-
sistent disease activity.
Encouraging data on the use of TCZ 
have been confirmed on patients with 
TAK (94). The authors conducted a ret-
rospective multicentre study in 46 TA 
patients treated with TCZ, analysing 
factors associated with response to ther-
apy. Forty-six patients with TAK were 
included, with a median age of 43 years 
[29–54], and 35 (76%) females. The re-
sults showed a decrease in the median 
NIH scale (from 3 [2–3] at baseline to 0 
[0–1] and 0  at 3 and 6 months, respec-
tively; p<0.0001). The daily prednisone 
dose also decreased from 15 mg [8-19] 
at baseline to 4 mg [5–21] and 5 mg 
[4.5–9] at 3 and 6 months, respectively 
(p<0.0001) under TCZ. The overall 

TCZ-failure-free survival was 81% [CI 
95%; 0.7-0.95], 72% [CI 95%; 0.55–
0.95] and 48% [CI 95%; 0.2–0.1] at 
12, 24 and 48 months, respectively. The 
presence of constitutional symptoms 
(HR 5.6 [CI 95%; 1.08–29], p=0.041), 
and C-reactive protein level (HR 1.16 
[CI 95%; 1.01–1.31], p=0.003) at the 
time of TCZ initiation were significantly 
associated with TCZ event-free survival. 
Moreover, the event-free survival was 
significantly better under TCZ therapy 
in comparison to DMARDs (p=0.02). 
The efficacy of TCZ has been also com-
pared with cyclophosphamide (CTX) in 
patients with TAK, exploring the their 
effects on various cytokines (95) and it 
seems that IL-6R antibody may be more 
effective in mitigating vascular inflam-
mation and remodeling than CTX, via 
inhibition of IL-6 and MMP-9.
Long-term outcome studies in TAK are 
few and limited by small sample size. 
Recently, the outcomes of treatment 
in a large series of TAK patients with 
a minimum follow-up period of ≥12 
months by objective instruments have 
been analysed (96); among 503 TAK 
patients examined during the study pe-
riod, 251 had follow-up of ≥12 months 
and were included in this study. Medi-
an follow-up duration was 42 months. 
Patients (81.7% females, mean age of 
29.2±11.8 years, symptom duration 
of 24 (6-70) months) were treated by 
a uniform protocol that included high 
dose steroids (n=239) plus concurrent 
steroid-sparing immunosuppressant 
(n=235) with mycophenolate in major-
ity. Biological agents (n=44 patients) 
and revascularisation procedures were 
used in symptomatic patients after 
control of disease activity. At the first 
follow-up, a complete response was ob-
served in 173 (68.9%), partial response 
in 42 (16.7%) and no response was seen 
in only 36 (14%) patients. A complete 
response was sustained up to the last 
follow-up in 116 (65.9%) of 173 pa-
tients with initial CR, while 87 (49.4%) 
of them achieved sustained inactive dis-
ease. Disease activity relapsed at a me-
dian duration of 37 (29.9–44.1) months 
in 56 patients. Cumulative relapse free 
survival was 93%, 73%, 66% and 52% 
at 1, 3, 5 and 10 years, respectively. The 
combination of immunosuppressant 

therapies stabilised disease activity in 
92.8% of patients, while 7.2% had true 
refractory disease.

Novel insights in 
ANCA-associated vasculitis
ANCA-associated vasculitis (AAV) are 
systemic and complex diseases that may 
involve any organ and system causing 
long-term morbidity and mortality. Lit-
erature search of the past twelve months 
retrieved over 400 papers covering 
pathophysiology, biomarkers, clinical 
presentation and therapy of AAV.

Advances in the pathogenesis of AAV
Recent advances in the pathogenetic 
mechanisms of AAV are opening novel 
avenues to targeted treatments for these 
complex and heterogeneous disorders. 
Basic research studies in the last twelve 
months have reinforce previous evi-
dences that ANCA antibodies, exces-
sive neutrophil extracellular trap for-
mation, and complement activation are 
strongly implicated in AAV pathogen-
esis (97-100). Interestingly, Kraaij et al. 
(101) has now provided evidence that 
excessive neutrophil extracellular trap 
formation in vitro induced by sera from 
patients with antineutrophil cytoplas-
mic autoantibody-associated vasculitis 
is associated with active disease but is 
not dependent on the presence of anti-
neutrophil cytoplasmic autoantibodies. 
In addition, the key role of CD4+ T cells 
in the development of granulomatous 
inflammation and tissue injury in AAV 
has been reinforced by Lilliebladh et 
al. (102) who has recently explored  
the frequency of various CD4+ T cell 
subsets as well as effector cytokines 
and chemokines in plasma from AAV 
patients, in remission or with active 
disease, in relation to healthy blood do-
nors and patients with a kidney trans-
plant due to a noninflammatory disease 
showing that AAV patients had lower 
percentages of naïve CD4+ T cells and 
a corresponding increase in proportion 
of effector memory CD4+ T cells when 
comparing to healthy blood donors but 
no differences were found between 
AAV patients and patients with a kid-
ney transplant, stressing the importance 
of treatment impact on this kind of 
studies. Finally, the impact of adenosin-
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ergic system in regulating AAV patho-
mechanism has been pointed out, with 
ATP P2X7 receptor being responsible 
for promotion of inflammation and 
adenosine A2A receptor demonstrating 
the opposite (103).

Advances in the clinical features 
of AAV
The vast spectrum of clinical mani-
festations that may characterised AAV 
is confirmed by the fact that last year 
around one-hundred case reports and 
case series have been published de-
scribing usual and atypical disease fea-
tures including vascular thrombosis, 
subglottic stenosis, hearing loss and 
interstitial lung disease. 
Taken all together these novel advances 
are fostering the development of novel 
therapeutic strategies in AAV. In the last 
year, new evidence is available about 
treatment options in AAV.

Advances in treatment of AAV
An open label randomised trial (RCT) 
in AAV patients that compared my-
cophenolate mofetil (MMF) and CYC 
in new diagnosis active granulomato-
sis with polyangiitis (GPA) and MPA 
have been recently published. This trial 
demonstrated that MMF was not infe-
rior to CYC in inducing remission by 6 
months (remission rate 67% vs. 61%, 
respectively). However, MMF arm was 
burdened with a higher relapse rate 
after remission induction than CYC 
arm [23/64 vs. 13/64, IRR 1.97 95%CI 
(0.94–4.23), p=0.049]. Safety profile 
of the two drugs was similar. Interest-
ingly, PR3 positivity, age, renal func-
tion and the use of additional induction 
therapies did not influence the remis-
sion rate in both groups (104).
Another strategy, that has been ap-
plied to reduce CYC exposure in AAV 
patients, consisted in a RTX and CYC 
combination regime that has been pro-
posed by some authors. McAdoo et al. 
(105) reported a case control analysis 
about their experience of a combined 
RTX-CYC treatment strategy in 66 re-
nal AAV patients without severe organ 
involvements (so-called CycLowVas 
regime), that were treated with 2 course 
of RTX 1 gram each and 6 intravenous 
(IV) CYC pulses 500–750 mg each 

(median cumulative dosage adminis-
trated 3 g (range 1–5.5 g), significantly 
lower than those reported in CYCLOPS 
study. Remission rate observed was 
94% by 6 months and the compari-
son between CycLowVas cohort and a 
group of propensity-matched controls 
enrolled in European Vasculitis Study 
Group (EUVAS) studies demonstrated 
that the former reduced significantly 
the mortality risk, the relapse risk and 
the ESRD progression. The authors re-
ported that CycLowVas was associated 
with a significantly lower GC cumula-
tive dosage than CYCLOPS and RAVE 
trial, as well. The studies had some 
limitations, so its results are not con-
clusive.  Nevertheless, the authors sug-
gested that this combined regime could 
be superior to the current standard of 
care, especially in renal AAV, even if 
controlled studies are needed to define 
its actual application in AAV treatment.
Considering GC sparing strategies, Mi-
loskavsky et al. (106) proposed a pilot 
trial (the SCOUT trial) with 20 patients 
affected by GPA or MPA accordingly 
to Chapel Hill Consensus Conference 
(CHCC) criteria, that received a re-
mission induction treatment with RTX 
375 mg/mq weekly for 4 weeks and 
a 8-week GCs course. 14/20 patients 
(70%) achieved the complete remis-
sion (primary endpoint), while 6 re-
lapsed before the 24 week follow-up. 
These patients were compared to 29 
RAVE trial patients with similar inclu-
sion criteria. No significant differences 
between SCOUT and RAVE patients 
were noted in remission while SCOUT 
patients presented lower side effects. 
Limitations of the study was the small 
size of patients sample and the exclu-
sion of more severe clinical manifesta-
tions (such as alveolar haemorrhage re-
quiring ventilatory support, PR3 ANCA 
positive glomerulonephritis and MPO 
ANCA glomerulonephritis with esti-
mated glomerular filtration rate (eGFR) 
less than 30 ml/min). Despite its limita-
tions, SCOUT pilot trial demonstrated 
that reducing GCs dosage in AAV pa-
tients during remission induction is not 
only possible but it would effectively 
reduce treatment related damage and 
side effects. This is supported, also, by 
the preliminary results of PEXIVAS 

trial, that are recently been released 
at American College of Rheumatol-
ogy (ACR) annual meeting in Chicago. 
Walsh et al. demonstrated not only that 
plasma exchange did not changed the 
survival and renal outcome in severe 
AAV, but also that patients treated with 
reduced GCs regime presented a simi-
lar outcome to controls (standard GCs 
dosage group), with a significant lower 
infection rate (incidence rate ratio 0.70 
95%CI (0.52-0.94, p=0.02). 
Finally, a phase 4 multicentre open la-
bel RCT that was specifically designed 
to assess the efficacy and safety of a re-
mission induction treatment character-
ised by RTX combined with low dose 
GCs (LoVAS trial) is currently ongoing 
(107). Its results would hopefully pro-
vide us new data and evidence about 
this hot topic in AAV management. 
Remission maintenance treatment and 
its length are other unmet needs in AAV 
management. Interestingly, a recent 
retrospective study on GPA, MPA and 
kidney-limited disease (KLD) observed 
that some patients could stop mainte-
nance immunosuppressive (IS) treat-
ment for more than 3 years without suf-
fering relapses. It should be highlighted, 
however, that important study limita-
tions were the small number of patients 
included (n=18) and the fact that the au-
thors included patients still treated with 
a prednisone dose lower than 5 mg/day 
(considered as not therapeutic) (108).
In terms of remission maintenance 
treatment drugs, B depleting treatments 
had been proposed as potential remis-
sion maintenance options in AAV (109). 
Indeed, RTX demonstrated, in previous 
studies, to be more effective than aza-
thioprine (AZA) to maintain remission 
in AAV patients(110). However, a wide 
consensus about the maintenance dos-
age and the frequency of RTX re-infu-
sion has not been reach, yet. 
Charles et al. (111) recently published 
the results of a multicentre open label 
RCT comparing the efficacy of two dif-
ferent RTX remission regimes (MAIN-
RITSAN2): a “tailored scheduled 
regime” versus “fixed-scheduled re-
gime”. In the tailored regime, RTX was 
administered when CD19+ B cell count 
and/or ANCA status or titres changed 
from the previous control, whereas 
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fixed scheduled regime entitled RTX 
infusions 500 mg at day 0 and 14 after 
randomisation and then every 6 months 
until 18 months. These two groups 
did not significantly differ in term of 
relapse rate, time to relapse, damage 
accrual during the follow-up and the 
safety profile. The “tailored-scheduled 
regime”, however, was associated with 
a significant lower numbers of RTX in-
fusions.  In this regard, further studies 
are needed to precisely define the most 
correct maintenance treatment strategy 
with RTX in AAV patients and, also, to 
definite the most correct timing of re-
infusions in our patients.
Finally, another B-depleting cell drug, 
Belimumab, was recently tested in 
combination with azathioprine and a 
low dose of GCs in a multicentre dou-
ble blind, placebo RCT in GPA and 
MPA patients to assess its efficacy and 
safety in remission maintenance (the 
BREVAS study). Unfortunately, de-
spite the treatment rationale, Belimum-
ab failed to significantly reduce the risk 
of relapse in AAV patients (112).

Novel insights in eosinophilic 
granulomatosis with polyangiitis
Eosinophilic granulomatosis with poly-
angiitis (EGPA) is a complex and het-
erogeneous disease with several unmet 
needs in diagnosis, classification and 
treatment, as recently pointed out  at 
the 2nd EUVAS Vasculitis Course, held 
in Florence, on April 19-21, 2018 (113). 
Several efforts have been done over the 
last twelve months to better elucidate 
disease pathophysiologic mechanisms, 
characterise disease subgroups, and 
improve disease treatment fostering the 
use of targeted immunotherapies. Spe-
cifically, our strategy search retrieved 
74 articles including 31 case reports, 
15 reviews (7 specifically focused on 
EGPA and 9 on both EGPA and other 
AAV) and 27 original papers (12 fo-
cused solely on EGPA and 15 including 
both EGPA patients and patients with 
other AAV).

Advances in the pathophysiology 
of eosinophilic granulomatosis 
with polyangiitis
Tsurikisawa et al. (114) explored the 
relationships among peripheral blood 

eosinophil count, serum IL-33 and 
thymic stromal lymphopoietin (TSLP) 
concentration, and peripheral blood 
innate lymphoid cells (ILC2) count in 
86 EGPA patients at the onset of the 
disease, at relapse and remission and 
found that EGPA disease activity was 
correlated with peripheral blood ILC2 
count and serum IL-33 concentration, 
the latter independently from peripher-
al eosinophilia. In addition, Rhee et al. 
(115) examined the value of serum peri-
ostin as marker of disease activity in a 
cohort of 49 EGPA patients and found 
that periostin was modestly associated 
with disease severity during a flare but 
did not discriminate active from inac-
tive disease. Saku et al. (116) in a total 
of 188 patients followed for over 56 
months, found that azathioprine (AZA) 
maintenance therapy and high eosino-
phil counts at onset could represent 
independent factors for lower relapse 
risks, whereas high immunoglobulin E 
(IgE) levels at onset could be seen as a 
risk factor for relapses.

Advances in clinical features 
of eosinophilic granulomatosis 
with polyangiitis
A first “hot topic” coming out from the 
literature review of this year was repre-
sented by the disease-related long-term 
outcomes in terms of survival, relapses/
disease control, damage accrual and 
comorbidities. Jung et al. (117) carried 
out a meta-analysis including 14 stud-
ies (4/14 including also EGPA patients) 
and 888 patients, aimed at determining 
the rate of infections in patients with 
severe necrotising vasculitis treated 
with CYC combined with high dose 
GC. The authors found that the rate of 
severe infections and infection related 
mortality remained high with a pooled 
rate per year per gram of CYC of se-
vere infection of 2.2% (95% CI: 0.9, 
5.3%, I2=58.7%), any infection 5.6% 
(95% CI: 1.8, 16.7%, I2=79.1%) and 
infection-related deaths being 1.7% 
(95% CI: 0.8, 3.9%, I2=0%). Regard-
ing disability, there was a common 
agreement that asthma, ENT involve-
ment and neurological involvement re-
mained open issues in EGPA long-term 
history. From this perspective, Berti 
et al. (118) found that EGPA patients 

with atopy presented more severe un-
controlled asthma manifestations in 
the year before the development of 
vasculitis, but less severe vasculitis 
manifestations at the onset (i.e., less 
renal disease at EGPA diagnosis). Sec-
cia et al. (119, 120) in a cross-sectional 
analysis including 43 EGPA patients 
demonstrated that even if rhinosinusitis 
remains the most important ENT aspect 
negatively impacting on patients qual-
ity of life and disability, laryngeal in-
flammation may also be detected in a 
certain proportion of patients, particu-
larly fostered by local factors such as 
gastroesophageal reflux. Padoan et al. 
focusing on neurological involvement 
disability found that in a cohort of 50 
EGPA patients, 25/50 (50%) developed 
neurological impairment and disability 
despite remission from active vascu-
litis. Patients with Overall Disability 
Sum Score (ODSS) of greater than 3 at 
baseline retained a higher score at the 
last examination, predicting a low ther-
apeutic response. Furthermore, ODSS 
of greater than 3 was found associated 
with more neurological relapses. Fina 
et al. (121) described one of the largest 
series of EGPA paediatric cases from 
the French Reference Centre for rare 
paediatric lung diseases and found as 
well that children with EGPA in com-
parison with the adult cohort, had even 
more ENT, heart, and digestive-tract 
manifestations, but less frequently neu-
rological involvement. Pacholczak et 
al. (122) finally, demonstrated that also 
endothelial dysfunction and progres-
sion of atherosclerosis can be detected 
in EGPA adult patients and that proper 
immunosuppressive treatment was the 
best method to prevent atherosclerosis 
and future cardiovascular events.

Advances in the treatment 
of eosinophilic granulomatosis 
with polyangiitis
Over the past 12 months, nine studies 
focused on biologic therapy in EGPA: 
a significantly higher number of stud-
ies when compared to those published 
in the previous years, highlighting the 
importance of optimising disease phe-
notyping and promoting individualised 
therapies to avoid under- and over-
treatment.
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Specifically, Steinfeld et al. (123) 
performed a post hoc analysis of the 
MIRRA trial investigating the clini-
cal benefit of mepolizumab in patients 
with EGPA and using a comprehensive 
definition of benefit encompassing re-
mission (2 definitions used: Birming-
ham Vasculitis Activity Score of 0 plus 
OGC dose of 4 mg/d or less (remission 
1/clinical benefit 1) or 7.5 mg/d or less 
(remission 2/clinical benefit 2)), oral 
glucocorticoid (OGC) dose reduction, 
and EGPA relapses. Clinical benefit 
was assessed in all patients and among 
subgroups with a baseline blood eo-
sinophil count of less than 150 cells/
mL, baseline OGC dosage of greater 
than 20 mg/d, or weight of greater than 
85 kg. The authors found that with me-
polizumab versus placebo, 78% versus 
32% of patients experienced clinical 
benefit 1, and 87% versus 53% of pa-
tients experienced clinical benefit 2 
thus demonstrating that when a com-
prehensive definition of clinical benefit 
was applied to data from a randomised 
controlled trial, 78% to 87% of patients 
with EGPA experienced benefit with 
mepolizumab.
In conclusion, this EGPA one-year 
in review reinforced the concept that 
newer targeted therapies are warranted 
in EGPA therapy to improve patients’ 
outcome.

Conclusions
Tremendous progresses have been 
made in the field of vasculitis and novel 
therapeutic agents are in the pipeline. 
This review has clearly shown how the 
knowledge in pathogenesis and clinical 
phenotypes represent a prerequisite to 
move towards precision medicine in 
vasculitis. It is likely that in the near 
future several unmet needs in this field 
will be addressed ultimately improving 
patients’ quality of life and long-term 
outcomes, including less toxic regi-
mens, more rapid protocols for induc-
ing remission and preventing relapses 
and damage accrual and more effective 
treatments to prevent comorbidities.
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